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The Saudi Industrial Property Authority (MODON)
issued a guide (Manual) to standards and requirements
for building factories and supporting services in the
industrial cities in its third edition, which included some
updates to suit the building’s needs and requirements
in the industrial zones and fulfilling the implementation
requirements of 2030 Vision.

which is an executive summary of the most important
requirements and procedures to be followed for the
establishment of factories and support services in
industrial cities. It should be noted that each of the owner
(investor) and the designer, supervisor and contractor
are obliged to use this manual

On the other hand, this guide takes into consideration
the requirements of women's employment in industrial
cities, based on the standards of the Ministry of Labor to
provide the appropriate environment for women to work
in the industrial zones.
Modon adopts this six-part manual, which is a Manual
and Construction Requirements for Factories and ￼
Supporting Services in Industrial Cities, and a Manual for
Safety and Industrial Security in Industrial Cities, and a
Manual and Construction Requirements for Residential
Areas in Industrial Cities, and a Manual and Construction
Requirements for Warehouses in Industrial Cities, and
a Manual and Construction Requirements for Public
Services in Industrial Cities, and a General provisions and
design standards for petrol stations, where appropriate
requirements and conditions have been established
and appropriate standards have been adopted which
constitute obligations for the owner (investor) and the
designer, supervisor and contractor for the construction
of industrial zones in the Kingdom of Saudi Arabia.
Updates in the third edition are listed below:

1. Proposing alternative building systems for industrial
facilities
2. Requirements for building fences
3. Modifying the areas percentages of the existing warehouses according to the factory's activity 4. The requirements of the identification plates of factories and
supporting facilities
4. The requirements of the identification plates of factories and supporting facilities
5. Air-conditioning requirements in the industrial establishments
6. Shaded front cars parking requirements
7. Insulation requirements
8. Requirements for research and development centers
9. Cars parking requirements
10. Septic tanks requirements
11. Site landscape requirements
12. Health and safety requirements in industrial cities
13. Requirements for the construction of liquid gas tanks
14. Placing requirements for the danger signs plates
15. Requirements for the construction of one family residential villas
16. Area standards for public services
17. Requirements for building warehouses (internal traffic
distribution of trucks)

An instruction manual was attached to this manual,
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Acronyms and abbreviations used
in this guide
• A
 SHRAE: American Society of Heating, Refrigeration,
and Air-Conditioning Engineers
• ARI: Air-Conditioning and Refrigeration Institute
• NFPA: National Fire Protection Association
• SMACNA: Sheet Metal and Air Conditioning
Contractors’ National Association
• Cibse Applications Manual Am10 Published by
Chartered Institution of Building Services Engineers.
• ISO: International Organization for Standardization
• OHSAS: Occupation Health and Safety Assessment
Series for health and safety management system
• PME: Presidency of Meteorology and Environment
(Saudi Arabia)
• SFDA: Saudi Food & Drug Authority
• LEED: Leadership in Energy and Environmental Design
• BREEAM: BRE - Environmental Assessment Method
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Introduction

 t the top of the series of initiatives carried out by the
A
Saudi Industrial Property Authority, stands the mission
of planning the industrial cities, encouraging their
construction, development and management as well as
their maintenance and supervision. The Authority issues
the rules, specifications, performance standards and
procedures related to the development of the industrial
cities, management, operation and maintenance.
Pursuant to article 11 of the implementing regulation
of the statute of the Saudi Industrial Property Authority,
approved by the resolution no. 5/2003 of its Board
of Directors dated 3/12/1423 Hijri, under article 19,
paragraph 3, it also issues the building design regulations
in the specified industrial cities, the standard and
environmental specifications, the technical specifications
and safety requirements.

Pursuant to article 36 of the implementing regulation
that stipulates that the specified industrial cities should
be used for the objectives of their construction, the
Authority shall ensure that the beneficiaries comply
with the standards and technical, constructional and
environmental terms and specifications. Furthermore, it
shall ensure that environmental protection is maintained
and it shall coordinate with the other governmental and
private agencies to implement these objectives.

For the Authority to accomplish all its missions and audits,
it was important to prepare a guide with the standards
and requirements for the construction of factories and
supporting services so as to:
• Identify all the structural and technical specifications
and security and safety requirements
• 
Identify all procedures required to obtain a factory
building license as well as procedures required from
the competent bodies
• Identify the requirements and specifications to be met
by the consultants when designing the factories and
related service buildings and set the various design
phases

The guide also aims at providing a comprehensive picture
to all parties dealing with the Authority, in terms of
general requirements for the establishment of factories,
of site planning and building requirements, in addition
to the design phases and the procedures to obtain the
building license.

The guide addresses all parties dealing with the Saudi
Industrial Property Authority, investors and consultants to
clarify the demands and requirements for the construction
of factories in the industrial cities. For the investors, a
guidance manual has been issued, summarizing the main
requirements and procedures to be followed during the
establishment of the factories and supporting services in
the industrial cities.
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Executive Summary

This guide has been elaborated to specify the technical
aspects of the standards and requirements for the
construction of factories and supporting services and to
set the relevant definitions and requirements. It is divided
into seven chapters, easy to work with whereas at the end
of each chapter, a checklist has been provided to make
sure that the reader has taken the main components
into consideration throughout the industrial structures
design and construction phases.
The first chapter of this guide presents the general
requirements for the establishment of factories in the
industrial cities. It includes the obligations of each of
the owner, designer, supervisor and contractor, the
general requirement for the construction of the factories
and the procedures to apply for construction licenses
electronically.
The second chapter of the guide deals with the
classification of industrial buildings based on the type of
manufacture, in turn divided into five parts, as follows:
Light production and assembly plants, Batch production
and assembly plants, Mass production plants, Process
based plants and finally Heavy Engineering plants.
The third chapter presents the factories planning and
design principles in the industrial city and includes
the planning of the factory general site, the basis of
identification of the industrial buildings design elements
and their relationship to each other as well as the
administrative regulations related to land use.
The fourth chapter of the guide includes details of
the site elements and requirements governing the
buildings, the site and the necessary utilities as well as
the environmental and industrial safety requirements.
Chapter five formulates recommendations related to the
sustainability of industrial buildings and the achievement
of sustainability through a number of sustainable design
elements intended to increase the quality of the physical
features of the industrial buildings and preserve the
environment.
Finally, chapter six includes the design phases of the
factories and chapter seven the tables to be prepared in
the layout drawing presented to the Authority.

Contents of the guide
Chapter one:

General requirements for the
establishment of factories in industrial
cities
Chapter two: Factories classification principles
Chapter three: Planning principles for the factories and
related services buildings
Chapter four:  Building requirements within the
industrial city
Chapter five:  Sustainability in industrial buildings
Chapter six:  Design phases of factories and related
services buildings
Chapter seven: Tables to be prepared in the layout
drawing presented to the Authority
List of references
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1. 1 Introduction
Title

The requirements and regulations included in this guide
are titled “guide for the standards and requirements for
the construction of factories and supporting services in
the industrial cities in the KSA” and referred to as the
“guide”.

Application field

 he guide regulations and requirements apply to the
T
architectural design and construction works in the
industrial cities in the KSA for the building of new factories
or the expansion, repair, partial or total demolition of
existing factories, to all rights or privileges related to the
constructed buildings, noting that the existing factories
built before the establishment of the Saudi Property
Authority are treated in a special manner with regard to
requirements and licenses.

 ompetence of the Saudi Industrial Property
C
Authority

1. Issuing and monitoring the application of the guide to
all works related to the industrial cities
2. Explaining and interpreting the guide, its procedures
and requirements. No modification of the procedures
should be adopted prior to a written approval from the
Authority

Applicability of the guide

1. This guide is governed by all the legal and statutory
general provisions and obligations applied in the KSA
and is governed by all agreements binding the KSA
2. 
The references of the Saudi building code and
international codes accredited by the Saudi Arabian
Standards Organisation (SASO) and their provisions
and standard specifications are considered an integral
part of this guide
3. 
The most recent publications of health regulations
and requirements issued by the Ministry of Health,
the Saudi Food and Drug Authority, the Presidency
of Meteorology and Environment and the relevant
stakeholders are considered an integral part of this
guide. Their provisions are to be applied when no
relevant text is available is in this guide
4. If there is a conflict between one of the guide conditions, the manual conditions, and the NFPA (Codes),
and it was irreconcilable; then the higher requirements
should be applied.
5. If any of the design documents or communications between the work parties mentions the guide or part of
it as a reference, this shall have the same compulsory effect as the guide, to the extent stipulated by the
mention

Guide update

 his guide can be updated or supplemented by
T
the Authority, as needed during its application. All
modifications or additions shall become an integral part
of this guide, having the same power and validity.

22
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General Requirements for the Establishment of Factories in Industrial Cities

1. 2 Owner’s – Investor’s
obligations
1. C
 ommitment to the terms and requirements of this
guide.
2. Respecting the proprietary rights of those who have
properties adjacent to the proposed project, whether
these rights are moral or material.
3. 
Coordination with the owners of existing adjacent
projects and commitment to collaborate with them to
restore any damages to their buildings resulting from
the construction works of adjacent buildings.
4. 
Preparation of layouts through a specialized Saudi
consultancy firm qualified in factory planning, which
are:
A. to be signed and sealed with the seal of the consultancy
firm
B. accompanied with a valid copy of the firm license and
submitted to the Saudi Industrial Property Authority
5. 
Ensuring that the work procedures are met and
obtaining the required approvals before proceeding
with the construction works. No modification should
be done on any part of the accredited design after
obtaining the license, unless a modification of license
is applied for and approved. Any violation shall be
disclosed by the Authority to undertake the relevant
procedures.

1

1. 3 Designer’s obligations
1. C
 ommitment to the terms and requirements of this
guide with regard to design works
2. 
Accomplisment of design works according to the
guide and to international accredited design specifications and preparation of documents, plans, technical
specifications, quantities and any other requirements
3. Application of the environmental international standards on the site such as the ISO 14001:20041 and application of the specifications on occupational safety
and health such as the OHSAS 18001:20072
4. No modifications should be made to the designs approved by the Authority. Any modification needed
during execution is subject to prior approval by the
Authority.
5. No materials that lead, under any circumstances, to
risks of emission of lethal smokes or gases should be
used. No radiological activities or activities polluting
the environment shall take place.
6. The designs and technical specifications of the works
should be revised to make sure that they comply with
the terms of this guide and the Saudi building code or
the international specifications adopted by the Saudi
Arabian Standards Organisation (SASO).
7. It is preferred to take into consideration the principles
of sustainability in the design of factories which can be
consulted in chapter five of this guide.

BMW plant
Leipzig, Germany

Sudair industrial city
Model exhibited at the premises of the Authority in Riyadh
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1 ISO: International Organization for Standardization
2 OHSAS:Occupation Health and Safety Assessment Series for health and
safety management systems
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1. 4 Supervisor’s obligations

1. 5 Contractor’s obligations

• C
 ommitment to the regulations and terms of this guide.
• 
Monitoring of the works executed by the contract
throughout the execution period
• 
Application of the environmental international
standards on the site such as the ISO 14001:2004 and
application of the specifications on occupational safety
and health such as the OHSAS 18001:2007
• Verification that the contractor takes care of all
execution details, coordinating and stating all works
on the shop drawings
• Taking care of the external aspect of the project site
works
• Observance of the systems and norms followed on the
construction site
• Making sure that the factory follows the regulatory
procedures of the industrial cities administration.
• Monthly preparation of periodic reports on the work
progress in the factory according to the approved
plans, indicating the extent of the compliance with
the terms and specifications of this guide. The reports
should be sent to the industrial city administration on

1. Commitment to the regulations and terms of this guide
2. Commitment to the drawings and building license
3. 
Application of the international standards for the
quality management system ISO 9001:2008
4. Observance of the technical specifications and industry
principles in executing the project
5. 
Assuming full responsibility of all devices and
equipment used in the building, whether fire and
safety equipment or electrical and mechanical devices
conform to the standard requirements of the Saudi
Arabian Standards Organisation (SASO) or to the
international standards recognized by the Authority in
the absence of local ones
6. Making sure that the factory follows the regulatory
procedures of the industrial cities administration
7. 
Following the technical principles with regard to
excavation works and adjacent buildings so as to
guarantee their safety. Removing excavation debris
from the site and refraining from piling them on the
external roads or in the side setbacks
8. 
Following the technical principles with regard to
building demolition

a monthly basis

Procter & Gamble plant
Industrial city, Jeddah 2012

Prefabricated building units
Australia
24
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1. 6 General requirements for the
construction of factories
1. T
he factory must be licensed by the Ministry of
Energy, Industry and Mineral Resource, and Ministry of
Commerce and Investment or the General Investment
Authority or the competent authorities
2. 
Food, drugs and cosmetics factories must obtain a
license from the competent authorities and refer to and
coordinate with the Food and Drug General Authority
to assure the production quality and its compliance
with the general health standards and know the health
requirements for food factories and their staff and the
requirements pertaining to drugs factories (www.sfdagov.sa)
3. The factories with limited environmental impact must
obtain a preliminary assessment form whereas an
audit is performed by the Presidency of Meteorology
and Environment for the factories with significant
environmental impact, when submitting the
preliminary environmental assessment form to obtain
the license or ask for an environmental impact study as
the Presidency deems appropriate
4. 
The factories with serious environmental impact
and potential environmental pollution must obtain
an environmental permit from the Presidency of
Meteorology and Environment or from the competent
authorities further to an environmental impact study
conducted by one of the consultancy firms or the
research centers accredited by the Presidency of
Meteorology and Environment (please refer to the
table of classification of manufactures based on their
environmental impact at the end of this chapter)
5. The requested area for the factory must comply with
the manufacturing and production requirements of the
factory through:
•  The identification of the type and required areas for
the manufacturing machines and equipment
• The identification of the required areas around the
machines allowing transport, circulation, maintenance
and temporary storage operations
• Temporary storage surface areas
• Surface area of raw materials warehouse
• Surface area of produced materials warehouse
• Maintenance workshops surface area
• 
Surface area of required facilities (electrical and
generators rooms, water, etc.)
• Employees’ facilities surface area
•  Administration and offices surface area
6. The minimum level of modern technology with regard
to equipment, machinery and manufacturing methods
must be provided in the factory
7. The factory site must be carefully chosen considering
its impact on the effectiveness and productivity of
the factory, bearing in turn on the design and the
construction terms of the factory

1

8. Plots of appropriate area are allocated in the industrial
city for each industrial project further to its review
by the authority, taking into account the future
expansions if sufficiently justified through a brief study
of the production plan providing a preliminary idea of
the current demand and of the potential absorption
markets
9. 
Priority for the land lease in the industrial cities is
given to the industries consistent with the desired
development to enhance the industry in the KSA in the
framework of the quinquennal development plan
10. 
The factories located outside the industrial cities
are allocated plots inside the industrial cities in case
relocating them is considered necessary to implement
expansions to increase their capacity or introduce new
products according to their relevant granted licenses.
11. The investor benefits from the plot allocated for the
construction of a factory in the industrial cities under a
contract concluded with the Saudi Industrial Property
Authority or with the private industrial city owner,
according to nature of the contract: leasing, selling
or usufruct. The factory owner is committed to the
factory construction in the industrial cities terms and
requirements, concerning the construction, operation
and maintenance

25
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1. 7 Application steps for the
construction of a factory

Building licenses are requested through the procedures
required and mentioned on the Authority’s Website after
having reviewed the requirements described on the
Website both in Arabic and English. For the Arabic language
http://www.modon.gov.sa/Arabic/Pages/default.aspx

Procter and Gamble plant
Industrial city, Jeddah 2012

26
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General Requirements for the Establishment of Factories in Industrial Cities

1

1. 8 Checklist for the first chapter





o
o
o
o

o
o
o
o

 eview of the table with the classification of industries based on their environmental impact, Guidance manual,
R
p.27

o

o

Submission of preliminary assessment form for the factories with limited environmental impact

o

o

o

 ubmission of preliminary assessment form for the factories with significant environmental impact and obtaining
S
approval without conducting an environmental impact study for the factory

o

o

o

Preparation of an environmental impact study for the factories with serious impact

o

o

o

o

o

 he minimum level of modern technology with regard to equipment, machinery and manufacturing methods is
T
provided in the factory

o

o

 reparation of a brief study of the production plan to estimate the current demand and of the potential
P
absorption markets in order to allocate appropriate areas for the factories and their future expansions

o

o

Not required

Obtaining the necessary factory construction licenses from the competent authorities:
Ministry of Commerce and Industry
General Investment Authority
Food, drugs and cosmetics factories must refer to and coordinate with the Food and Drug general Authority
Other bodies

o

Audit by the Presidency for Meteorology and Environment and obtaining the necessary licenses:

Taking into account the factories construction general requirements
The requested area for the factory complies with the manufacturing and production requirements of the factory

ECOVER plant
France

27
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Table 1:
Classification of industrial buildings based on their environmental impact
Types of manufacture

Limited

Significant

Serious

Manufacture of food products
Processing and preserving of meat



Processing and preserving of fish, crustaceans and molluscs
Processing and preserving of fruits and vegetables

#





Manufacture of oils and vegetal and animal fats



Manufacture of milk products

*

*

Manufacture of starches and starch products

*

*

Manufacture of bakery products

*

*

Manufacture of cocoa, chocolate and sugar confectionery

*

*

*

*

Manufacture of grain mill products



Manufacture of sugar

Manufacture of macaroni, noodles, couscous and similar farinaceous products



Manufacture of prepared feeds for animals



Manufacture of beverages
Manufacture of soft drinks; production of mineral waters and other bottled waters



Manufacture of textiles
Preparation and spinning of textile fibres
Weaving of textiles

Finishing of textiles

Manufacture of knitted and crocheted fabrics

Manufacture of made-up textile articles, except apparel
Manufacture of carpets and rugs

Manufacture of cordage, rope, twine and netting






^
^

Manufacture of wearing apparel
Manufacture of clothes, other than fur clothes



Manufacture of knitted and crocheted apparel



Manufacture of articles of fur

Manufacture of leather and related products
Tanning and dressing of leather; dressing and dyeing of fur

Manufacture of luggage, handbags and the like; saddler and harness
Manufacture of footwear

*

*




Manufacture of wood, products of wood and cork, except furniture, manufacture of articles of straw and
plaiting articles

Sawmilling and planing of wood

Manufacture of veneer sheets and wood-based panels
Manufacture of wooden containers

Manufacture of builder’s carpentry and joinery

Manufacture of other products of wood, manufacture of articles of cork, straw and plaiting materials

^
^

"^ 
^

Manufacture of paper and paper products
Manufacture of pulp, paper and paperboard

Manufacture of corrugated paper and paperboard and of containers of paper and paperboard
Manufacture of other articles of paper and paperboard





Printing and reproduction of recorded media
Printing

Printing and related services

Reproduction of recorded media





28
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1

Table 1:
Classification of industrial buildings based on their environmental impact
Types of manufacture

Limited

Significant

Serious

Manufacture of coke and refined petroleum products
Manufacture of refined petroleum products



Manufacture of coke oven products



Manufacture of chemicals and chemical products
Manufacture of basic chemicals



Manufacture of fertilizers and nitrogen compounds



Manufacture of pesticides and other agrochemical products



Manufacture of paints, varnishes and similar coatings, printing ink and mastics

*

Manufacture of soap and detergents, cleaning and polishing preparations, perfumes and toilet preparations

*

Manufacture of other chemical products not classified elsewhere



Manufacture of synthetic fibres



Manufacture of basic pharmaceutical products and pharmaceutical preparations
Manufacture of pharmaceutical substances, chemical and herbal medicines

*

*

Manufacture of rubber and plastic products
Manufacture of rubber tyres and tubes and retreading and rebuilding of rubber tyres



Manufacture of other non-metallic mineral products
Manufacture of glass and glassware
Manufacture of refractory products

Manufacture of other ceramic and porcelain products





Manufacture of cement and semi-ready mortars

"

Manufacture of articles of concrete, cement and plaster

"

Manufacture of basic metals
Manufacture of basic iron and steel
Casting of iron and steel

Casting of non-ferrous metals

Precious and non-ferrous metals production

*

*

*

*




Manufacture of fabricated metal products, except machinery and equipment
Manufacture of metal structures

Manufacture of tanks, reservoirs and containers of metal

Manufacture of steam generators, except central heating hot water boilers
Forging, pressing, stamping and roll-forming of metal; powder metallurgy

Treatment and coating of metals; machining

Manufacture of cutlery, tools and general metal products

Manufacture of other fabricated metal products not classified elsewhere

"* 

"* 

"* 

"* 

"* 

"* 

*

*

*

*

*

*

*

Manufacture of computer, electronic and optical products
Manufacture of electronic components and boards

Manufacture of computers and peripheral equipment
Manufacture of communication equipment
Manufacture of consumer electronics

Manufacture of watches and clocks and time measuring instruments

Manufacture of irradiation, electromedical and electrotherapeutic equipment

^
^
^
^
^
^

Manufacture of electrical equipment
Manufacture of electric motors, generators and transformers, electricity distribution and control apparatus
Manufacture of batteries and accumulators

Manufacture of other electronic and electric wires and cables
Manufacture of electric domestic appliances
Manufacture of other electrical equipment

^

"^ 
^
^
^

29
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Table 1:
Classification of industrial buildings based on their environmental impact
Types of manufacture

Limited

Significant

Serious

Manufacture of machinery and equipment not classified elsewhere
Manufacture of engines and turbines, except aircraft, vehicle and cycle engines

^

Manufacture of other pumps, compressors, taps and valves

^

Manufacture of lifting and handling equipment

^

Manufacture of office machinery and equipment (except computers and peripheral equipment)

^

Manufacture of metal forming machinery and machine tools

^

Manufacture of agricultural and forestry equipment

^

Manufacture of machinery for mining, quarrying and construction

^

Manufacture of machinery for food, beverage and tobacco processing

^

Manufacture of machinery for textile, apparel and leather production

^

Manufacture of other special-purpose machinery

^

Manufacture of motor vehicles, trailers and semi-trailers
Manufacture of motor vehicles



Manufacture of bodies (coachwork) for motor vehicles; manufacture of trailers and semi-trailers



Manufacture of parts and accessories for motor vehicles



Manufacture of furniture
Manufacture of furniture



Other manufacturing
Manufacture of games and toys

Other manufacturing not classified elsewhere

^
^

* These manufactures are classified under two categories, depending on their production capacity and quantity
# For more than 1,000 Ton/Year
^ These manufactures are not classified by the Presidency of Meteorology and Environment. Please refer to USAID guide
« These manufactures fall under the largest title for manufacturing types and are not detailed

30
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2. Factories

Classification
Principles

Dammam industrial city
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2. 1 Introduction

Within this framework, the last classification method has
been adopted according to which industrial buildings
Many are the classifications used to categories the purpose types are classified into five main categories as
types of industries, including the classification based follows:
on their impact on the surrounding environment1, the
1.	Light production and assembly including, in turn, two
classification that depends on the assessment of the
categories:
degree of risk associated to the various industries2,
•
High
technology
the classification based on the similarities between
economic activities3, where the industries are classified • Low technology
with regard to the production capacity, manufacturing 2. Batch production and assembly
method and characteristics of the products or finally, the 3. Mass production and assembly
classification based on the extent the factories buildings 4.	Process-based production including two categories:
are appropriate to the industrial building purpose types • Centralised facility
and manufacturing methods which vary depending on • Dispersed facility
the production process, the rates of change and growth 5. Heavy engineering
and the services required for each type of industry.
Before tackling the classification of industrial buildings,
it is necessary to mention two main factors that help
identify the shape of the building and its position within
the site, i.e.:
• T
 he grid system of the design
• The production mode and expected future growth

Samsung heavy industries plant
Thailand

Choosing a grid system appropriate to the type of industry
and mode of production represent the major factor for
the design of various industries buildings. While the grid
system explained hereafter is not compulsory, it gives an
idea of the importance and role of grids in the design of
industrial buildings and their organization in an efficient
way, knowing that the selection of the appropriate grid
size for the factories design from the beginning is related
to several factors the most important being:
• T
 he type of structure that shall be used in the building
• The required built area
• The elements and components of the building such as
bricks or panels
• The machine tools used in the production process, the
surface requirements and surrounding servicing space

Generally speaking, the grid system mostly used in
factories design is a squared grid representing 6m and
3m and in some cases for small factories 3m or 1.5m
squared grids (as illustrated in the following figures):

1 It is possible to classify industry types into light and heavy depending on the
extent and severity of their impact on the environment and public health, where
there are three categories:
•Projects with limited environmental impact
•Projects with significant environmental impact
•Projects with serious environmental impact
2 Industries may be classified in light, ordinary and high hazard industries
according to the NFPA, based on the severity of fire in industrial buildings and
the fire protection and fire fighting methods. Source: National Fire Protection
Agency
3 Industries can be classified on the basis of similarities between economic
activities, traditional or mechanical process, production volume, products
properties and uses. Source: UN Department of Economic and Social Affairs,
Statistics Division, New York, 2009.
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3m

0.3

0.3

2.4
3

1.5m

0.6

0.4
Major
Grid

1.2

0.1
3

Minor
Grid

1.2

0.4
Major
Grid

Figure 1 Industrial buildings design grid
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Primary Movement Grid
Parallel Movement Grid

Secondary Movement Grid

Primary Service Route

Secondary Service Route

Figure 2 Grid conform to movements
in the industrial
Primary Movement
Grid
building
Parallel Movement Grid

Secondary Movement Grid
In addition to the grid system,
one of the important
Primary Service Route
factors to be considered from the beginning is the future
Service Route
growth and possibilities ofSecondary
expansion
of the existing
plan at minimum cost and in the shortest possible period
of time. The following figures illustrate the expansion
options for an existing factory with linear production
flow.

Figure 3 Factory with linear production flow

Figure 4 Potential linear expansion
Figure 7 Parallel and linear expansion and duplication of
the original process

Figure 5 Lateral expansion and realignment of the process
Figure 8 Lateral and linear expansion with process
reorganisation

Figure 6 Parallel expansion and duplication of the original
process
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2. 2 Light production and
assembly

High Technology Light Production and Assembly
General description

This type of manufacture includes the manufacture of
electric components, scientific instruments, surgical
equipment and other precision and small scale products
requiring specific tools and devices such as sophisticated
micro-welding techniques, X-ray units and other tolls.
These industries are classified as clean processes save
1.	Low technology light production and assembly involv- for special cases resulting into liquid and poisonous
ing relatively simple production processes and conse- waste. Theformal divisions between offices, laboratories
and production areas can be eliminated while a carefully
quently limited building services requirements
controlled production environment is required.
Light production and assembly is similar to batch or
mass production but when the batches are small or the
production runs are variable or irregular, the term light
production and assembly is applied and classified in turn
as:

2.	High technology light production and assembly involving production types based on high technology characterized by rapid process changes small in size

Primary Service Distribution

Wet
This type of production does not call for specific design
Service
Core
requirements and production is mostly organized in
working cells of two or three persons specialized in
the manufacture or assembly of a complete product
Secondary Service
Distribution
with a high level of interaction. Moreover, production
operations for this type can be organized into a number
of groups with interaction between the groups at
specific times, such as for materials distribution. Figures Figure 11 Free space with indistinct divisions between
10 and 11 illustrate typical production cells that can be
activities to provide flexible planning of high
12
technology light production and assembly
built progressively as suitable for small manufacture and
storage requirements.

6m

Employees Courtyard
Employees
Administration Amenities
Amenities

2m

Forklift
Forklift

12m
12m

Figure 12 Production units design with
central spine
13
housing wet service areas and services
distribution and amenity areas
6m

12m
12m

Ofﬁce Area
Area
Ofﬁce
15 -- 10
10 %
%
15
Employee Amenities
Amenities
Employee
%
99 -- 55 %

Figure 9 Typical production cells

10
10

��

Figure 10 Typical production cells staggered to minimize
access depth
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Product Manufacture

Raw
Store
Materia

Treatment

Component Testing

Product
Dispatch
Storage

Packing

Product Manufacture
Figure 13 Process flow diagram illustrating a high technology
light production and assembly

9

Design requirements

The design of these buildings is similar to offices,
laboratories and hospitals while considering the service
areas required for this type of industry and the vast series of
facilities to control the work environment including special
gases or high levels of electrical power consumption.

High quality artificial environment in high technology high
precision assembly building
Sony Electronics, United Kingdom
(1:1)

High technology light production assembly building in industrial
environment – China
Working in clean near clinical environment

As the shapes of the plans have a great influence on the
movement and on the factory indoor environment as well
as the potential for future growth, it is recommended to use
shallow longitudinal plans taking a variety of shapes such as
‘T’, ‘L’, ‘U’ (figure 14) or a deep plan with squares (figure 15)
that gives flexibility but requires complete artificial lighting.

(1:2)

(1:3)

Figure 14 Shallow ‘L’ shaped plan used to maximize natural
light

Note:
A squared grid representing 6x6m has been used to give a
sense of scale. This is not intended as a preferred planning
grid size
Figure 15 Deep square plan giving flexibility but requiring
artificial light
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Potential of roof mounted
Air conditioning plant

6.5m

False Ceiling

2m

Mezzanine
Potential Sacked
storage

3m

Undercroft for services
Access point

14

Figure 16 Section illustrating the design requirements
Light Production and Assembly

Low Technology Light Production and Assembly

Bosch packaging technology plant – China
Low technology with rationalized production routes distribuThis type of industries include uncomplicated products tion

General description

such as welding tools, railways, iron pipes, packaging,
In case of expansion, The main accesses should be
vehicle maintenance, repairs to consumer goods, etc.
taken into consideration so as to avoid dead areas.
The building design requirements vary from very simple Linear expansion results in an increase of amenity/
with a minimum of equipment such as sheet metal office areas for the future needs of the production
working to some sophisticated machines as in a printing areas (figure 18) whereas the remainder of the
and packaging operation, carton packaging machines, span (C) cannot be used for production purposes.
welding plant, etc. Essential planning requirements for
this type of industries do not exceed the provision of It is therefore recommended to expand laterally (if
needed) to avoid the dead area (C) shown above (figure
necessary operating power.
18) with a possibility of relocating unloading and access
areas.
Design requirements
Mostly crosswall plans matching the limited surface
requirements for facilities needed by this type of industry ‘A’ or ‘B’: Offices and services
where there is no need for a utilities basement which ‘C’: Open area that can be used for production in a
provides flexibility in terms of crosswall structures and limited way
location of columns in the production area.
B

Vehicle Access

C

18

12-9m

Min height allowing light vehicle entry

Forklift

0.9m

Service
Boom

Manufacture Area

A

Figure 18 Linear expansion of low technology light
production and assembly building
New Vehicle Access

Original
Vehicle
Access

19

Storage Area

Figure 17 Section illustrating design requirements
Figure 19 Lateral expansion of low technology light production and assembly building
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The economic feature of this type of industry

The economic feature of this type of industry makes it
difficult for structured expansion planning from the
beginning as this kind of industries have usually little
capital. The increasing demand accelerates the growth
of these companies but the relatively low return makes it
difficult to relocate or rebuild. The result is often cramped
operating conditions unless the extension is quick, easy
and cheap. This is the reason why many investors have
recourse to typical terraced units with external offices
usable singly or in pairs and providing flexibility to the
investment as in figure 20, ‘D’ and ‘E’.

C

D

E

J

F

4m

2

2. 3 Batch Production Assembly
General description

This type of industries include clothing, steel works, food
packaging, engineering components and electronic
equipment. Batch production is a production operation
that generally involves a run of a single type of component
or product on a machine where machines and devices
used in this type of industries cannot be mechanically
adapted to a change of size or shape of the product.
Machines are organized to produce batches of products
that may be different in design but are assembled as an
end product (for example clothing manufacture using
different machines set for a specific piece of clothing).
This type of industries requires a number of dedicated
machines set for each production operation. Batches of
material are passed through a machine, processed into a
partial product (a), collected and transferred to a second
machine to become partial product (b) and transferred
to the last machine before taking its final shape.

Design requirements
Waste and
External Storage

Figure 20 Typically terraced units with external offices

This type of industries requires linear spaces adapted
to the production line and batch production (figure 22),
noting that the possibility of grouping machines related
to one batch type will reduce material movements (figure
23).

Ipekyol textile factory Turkey
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External Storage

Dual Exit

Process

Process

Process

Inter-Process Storage
Process

Process

Packaging
Check

Assembly

Process
Product
Store

Store

Components
Shipped as
Sub-Assemblies

Component
Sub-Assembly

Figure 21 Process flow diagram for batch production

Mix of Machines
Process Line A

Process Line B

Figure 22 Batch production organized linearly by machine
type
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Figure 23 Production in machining centres related to one
batch type

Note:
Expansion in buildings with this type of industry is achieved
by multiplying the production cells.
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(1:2)

(1:3)

(1:4 Max)

Figure 24 Layout of small-size factory expansion manner

(1:1)

(1:1.3)

(1:1.3)

2

Office and amenities represent approximately 15% of
the total factory area and are usually separated from
the production areas and whereas administration and
production staff have separate entrances and parking
areas in most of the cases.
Shallow plans are adopted in small-sized factories
allowing natural light whereas deep plans are adopted in
large and medium-sized factories starting from 3,000m2
where artificial light is required in the relatively large
production areas.

(1:2 Max)

(1:2 Max)

Figure 25 Layout of large-scale factory expansion manner

Limited batch production plant –
Bogota, Colombia

Limited batch production plant
Bogota, Colombia
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Wet Services
Sub-Assemly

Goods in

Despatch

Assembly Lines

Figure 29 is an illustration of a large-scale factory with
centralized production where the amenities are kept
to the perimeter of the plan, allowing a flexibility in
the choice between conventional production or team
production with their own local amenities (wet service
areas, etc.).

Sevices for Large
Batch Area

Wet Services
/ \ Amenities

Figure 26 Layout with the distribution of elements within a
small size factory

Personnel
Amenities
Production
Area Team

Court
Flexible
Compartmentation
Sevices For Small
Batch Area

Personnel
Amenities

Court
Ofﬁces

Wet
Service
Unit

Personnel Access

Large Batch
Area

Sevices for Large
Batch Area
Figure 29 Large-scale factory with centralized production

Employees Access

Figure 27 Layout with the distribution of elements within a
medium-sized factory

Production

Administration
Services
Storage

Canning factory
Australia

Figure 28 Layout of medium-sized factory with storage of
high hazard products
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2. 4 Mass Production and Assembly
General description

This type of industry includes automobiles, electrical goods, consumer durables and other. It is quite similar to batch
production industries, differing in terms of volumes and rapidity. This type of industry is characterized by linear
production operations for large quantities with high precision and rapidity. Mass production is the manufacture
of large quantities of material through an organized process not necessarily requiring complicated design despite
the significant levels of logistic and economic services required for the mass production operations. This type of
industry requires the planning of storage areas of elements specific to each production phase.

Process

Raw Materials
Store

Process

Special Element
Store Set at
Points in Production

Store

Secondary
Process
Secondary
Process

Process

Special Element
Points in Production
Stores Set at

Main Protuction Line

Secondary
Process

Store

Secondary
Process

Testing ,
Packaging

Despatch
Storage

Process

Figure 30 Process flow of mass production and assembly operations

Sharp TV production plant
Japan
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Design requirements

Generally speaking, mass production building plans are
often linear although many factories adopt deep plans for
the flexibility they offer during expansion. But adequate
lighting and artificial ventilation must be provided. The
voids of such buildings are often monotonous and dull
due to the scale of the production and density of work.
It is therefore recommended to design production halls
in a lively manner to help improving the work conditions
and the production environment in the factory.
(1:3)

(1:1.5)

(1:1)

Production
Line ٢

Production
Line ١

(1:1.3)

(1:2) Max

Figure 32 Non linear plan layout for mass production building voids with possible production process flows
Production and Sub-Assembly

Assembly Line and Team Organization

Figure 31 Non linear plan layout for mass production building voids with possible production process flows

Production and Sub-Assembly

Figure 33 Large-scale mass production factory

Line assembly plant in Louisville, United States
Showing overhead conveyor, increasing roof structure
service loading
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This type of buildings for this industry is characterized
by a centralized main production hall in the middle,
surrounded by secondary production and assembly
halls on both sides. The plan features long strips
including services and offices and sometimes a central
court to improve the work conditions and surrounding
environment.
This type of industry is characterized by rapid growth
due to rapid increase of product demand. Adapting to
this growth through production increase implies:
1.	Increasing production lines that require building expansion. This leads sometimes in a relocation of the
factory due to non availability of land on the existing
site
2.	Production increase is achieved by accelerating machinery to increase throughput or by adding shifts (2 to
3 shifts). However, both cases call for additional storage areas

In some case, the factory production capacity reaches its
limits and production and storage areas must be added,
consequently leading to the construction of a factory in
another location or adding a storey for storage.

Raw Materials
Bulk Storage

2

Possible Multi-Storey
Construction (to Feed Process)

Primary Manufacture

Inter-Process Store

Secondary Manufacture and
Sub Assembly

High Overhead Materials
Handling When Unloading

Inter-Process Store

Expansion By New
Parallel Line

Final Assembly and
Assembly

Heavy Service Loading

Final Product Warehouse

High Stacking Headroom

Figure 34 Schematic plan of production showing expansion
alternatives

Under Sea Cable
Hartel Pool, UK
Automation in the production process
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2. 5 Process-based production

Process-based production implies two product
manufacturing phases; primary process and secondary
process. There are two types of process-based
production:
1.	The primary bulk process is directly related to the secondary product, usually covering packaging operations performed on the same site
2.	The primary bulk processing is centralized and the material produced is reprocessed on dispersed sites

Centralised process-based production

These industries include pharmaceuticals, toiletries,
petro-chemical products and foods. The primary process Petrochemicals plant (in Carling)
and the intermediate storage are the two elements Saint-Avold - France
governing space planning. In many cases, this type
requires a segregation between those two elements
due to explosion or contamination hazards or proximity
due to heat losses and loss of quality in transit. Site
relationships are therefore dominated by the primary
process requirements. It should be noted that bottling
and packaging lines during secondary processing require
a linear organization while their elements can be flexibly
arranged by providing compartments segregating
production zones for sterile or non flammable conditions.

Dispersed process-based production

This type of industry includes paper, plastics, paints and
other similar products. These facilities share the facilities
of centralized process-based production but differ in
including production that can be processed in two Polyvinil Acetate production plant, Changzhou - China
different locations. Primary processing takes place in a Production takes place in dispersed facilities on the same site
separate facility for environmental or economic reasons
and products are transported to secondary processing
facilities located elsewhere.
Planning requirements are similar to the requirements
of centralized facilities.

Canning as secondary processing manufacture
Showing overhead conveyor
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2. 6 Heavy engineering

2

Bulk Delivery (tanker)

General description

This type includes heavy electrical switchgear, heavy
plate fabrication, railway vehicle manufacture, heavy
cable manufacture among others.
In this production process, the workpiece is assembled
in the centre of the building and after verification and
testing of its completeness and adequacy, it is partially
disassembled before being loaded and routed to its final
destination.

Design requirements

Heavy cranage requirements result in the construction
of buildings with one predominant axis, as it is the case
in line fabrication process. Gantry cranes convey the
components to the appropriate spot, in the assembly
bays while other parts are assembled in sub-assembly
cells before final assembly of the workpiece.

Bulk Material Storage

Primary Manufacture Bulk Process
Transport in

Inter-Process Storage (often bulk)

Transport Link

Possibility of different locations for
Primary and secondary processes

Transport
Out

Possible
Parallel
Line

Final Process
Packaging

Packaging
Material

Finished
Product
Storage
Despatch

Figure 35 Process flow diagram in heavy engineering
production

Example of Heavy Plate Rolling Mill Facility
where technology is used in modern heavy engineering
production
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Bulk Raw Materials Storage

Bulk raw materials
Manufacturing process .
Basic modiﬁcations will be
Required if this process is
Modiﬁed

Primary
Process

Bulk Raw Material Storage
Expansion or Modiﬁcation:

Expansion of Primary Process

Expansion of Bulk Process

Bulk Storage

Hand Manufacture

Secondary Process

Parallel expansion or new
Production process / packaging
Need not include warehouse
Packing
Finiched Product Storage

Loading width expansion /
Warehouse capacity or both

Loading Area /
warehouse Expansion

Figure 36 Process flow diagram in heavy engineering production

Raw Material
Store

Testing
Unit

Secondary
Aggregation

Treatment
Big
Aggregation
Hall

Treatment

Testing

Packing

Figure 37 Relation diagram showing the production process in a fixed center
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Figure 38 Process flow in heavy engineering production
illustrating the central static workpiece technique
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Figure 37 shows the dedicated central space in a heavy
engineering production to which sub-assemblies are
routed using cranes.
Some modern heavy engineering plants use another
technique such as an air cushion pallet on which the
product is placed and can be moved between stations.
This production is subject to some limitations due to
the size of the products and to the special transport
demands, thus limiting the appropriate locations. Noise
generated by this type of production also requires
extensive screening for the protection of the surrounding
areas.

2. 7 Checklist for chapter two




Verification of industrial building category
Light production and assembly
High Technology

o
o

Low Technology

o

Batch Production and Assembly
Mass Production and Assembly
Process-based Production
Centralised Process-based Production
Dispersed Process-based Production

o
o
o
o
o

Heavy Engineering Production
Taking into consideration the grid system and production process at the start of planning
The grid system that will be followed for planning
The production process and expected future expansion

o
o

o
o

o
o

o
o

Taking in consideration planning requirements according to industry type
Plans layout and conformity to process flows
Securing necessary surfaces for amenities required for various industry types
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Table 2:
Classification of industrial buildings based on type of industry
Light and Production

Types of manufacture

assembly
High

technology

Low

Tech-

nology

Batch

Production
and

assem-

Batch

Production
and

assembly

bly

Process

production Based

Heavy

Engineering

Cen-

tralised

Dispersed

Production

Manufacture of food products
Processing and preserving of meat



Processing and preserving of fish, crustaceans and molluscs



Processing and preserving of fruits and vegetables





Manufacture of oils and vegetal and animal fats






Manufacture of grain mill products





Manufacture of bakery products



Manufacture of milk products

Manufacture of starches and starch products



Manufacture of sugar



Manufacture of cocoa, chocolate and sugar confectionery



Manufacture of macaroni, noodles, couscous and similar
farinaceous products



Manufacture of prepared feeds for animals







Manufacture of beverages
Manufacture of soft drinks; production of mineral waters and other
bottled waters





Manufacture of textiles
Preparation and spinning of textile fibres
Weaving of textiles

Finishing of textiles



Manufacture of knitted and crocheted fabrics

Manufacture of made-up textile articles, except apparel
Manufacture of carpets and rugs

Manufacture of cordage, rope, twine and netting




























Manufacture of wearing apparel
Manufacture of clothes, other than fur clothes

Manufacture of articles of fur











Manufacture of knitted and crocheted apparel
Manufacture of leather and related products
Tanning and dressing of leather; dressing and dyeing of fur







Manufacture of luggage, handbags and the like; saddler and
harness



Manufacture of footwear











Manufacture of wood, products of wood and cork, except
furniture, manufacture of articles of straw and plaiting
articles
Sawmilling and planing of wood

Manufacture of veneer sheets and wood-based panels

Manufacture of wooden containers






Manufacture of builder’s carpentry and joinery





Manufacture of other products of wood, manufacture of articles of
cork, straw and plaiting materials
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Table 2:
Classification of industrial buildings based on type of industry
Light and Production

Types of manufacture

assembly
High

technology

Low

Tech-

nology

Batch

Production
and

assem-

Process

Batch

production Based

Production

Heavy

Engineering

and

assembly

Cen-

tralised

bly

Dispersed

Production

Manufacture of paper and paper products
Manufacture of pulp, paper and paperboard



Manufacture of corrugated paper and paperboard and of
containers of paper and paperboard
Manufacture of other articles of paper and paperboard













Printing and reproduction of recorded media
Printing





Printing and related services





Reproduction of recorded media









Manufacture of coke and refined petroleum products
Manufacture of refined petroleum products



Manufacture of coke oven products





Manufacture of chemicals and chemical products
Manufacture of basic chemicals



Manufacture of fertilizers and nitrogen compounds





Manufacture of pesticides and other agrochemical products





Manufacture of paints, varnishes and similar coatings, printing ink
and mastics





Manufacture of soap and detergents, cleaning and polishing
preparations, perfumes and toilet preparations



Manufacture of other chemical products not classified elsewhere
Manufacture of synthetic fibres















Manufacture of basic pharmaceutical products and pharmaceutical
preparations
Manufacture of pharmaceutical substances, chemical and herbal
medicines







Manufacture of rubber and plastic products
Manufacture of rubber tyres and tubes and retreading and
rebuilding of rubber tyres









Manufacture of other non-metallic mineral products
Manufacture of glass and glassware





Manufacture of refractory products



Manufacture of other ceramic and porcelain products






Manufacture of cement and semi-ready mortars





Manufacture of articles of concrete, cement and plaster





Manufacture of basic metals
Manufacture of basic iron and steel
Casting of iron and steel
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Table 2:
Classification of industrial buildings based on type of industry
Light and Production

Types of manufacture

assembly
High

technology

Batch

Produc-

Low

Tech-

nology

tion
and

assem-

Batch

Production
and

assembly

bly

Casting of non-ferrous metals



Precious and non-ferrous metals production



Process

production Based

Heavy

Engineering

Cen-

tralised

Dispersed

Production



Manufacture of fabricated metal products, except
machinery and equipment

Manufacture of metal structures

ü

ü

Manufacture of tanks, reservoirs and containers of metal

ü

ü

Manufacture of steam generators, except central heating hot water
boilers

ü

ü
ü

ü

Forging, pressing, stamping and roll-forming of metal; powder
metallurgy

ü

ü

ü

Treatment and coating of metals; machining

ü

ü

ü

Manufacture of cutlery, tools and general metal products

ü

ü

Manufacture of other fabricated metal products not classified
elsewhere

ü

ü

Manufacture of computer, electronic and optical products
Manufacture of electronic components and boards
Manufacture of computers and peripheral equipment

ü

Manufacture of communication equipment

ü

Manufacture of consumer electronics

ü

Manufacture of watches and clocks and time measuring instruments

ü

Manufacture of irradiation, electromedical and electrotherapeutic
equipment

ü

ü

ü
ü

ü

Manufacture of electrical equipment
Manufacture of electric motors, generators and transformers,
electricity distribution and control apparatus
Manufacture of batteries and accumulators

ü
ü

ü

Manufacture of electric domestic appliances

ü

ü

Manufacture of other electrical equipment

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

Manufacture of other electronic and electric wires and cables

ü

ü
ü

ü

ü
ü
ü

Manufacture of machinery and equipment not classified
elsewhere

Manufacture of other pumps, compressors, taps and valves
Manufacture of lifting and handling equipment
Manufacture of office machinery and equipment (except computers
and peripheral equipment)

ü

Manufacture of agricultural and forestry equipment
Manufacture of metal forming machinery and machine tools
Manufacture of machinery for mining, quarrying and construction
Manufacture of machinery for food, beverage and tobacco
processing
Manufacture of machinery for textile, apparel and leather
production

ü
ü

ü

ü

ü
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Table 2:
Classification of industrial buildings based on type of industry
Light and Production

Types of manufacture

assembly
High

technology

Manufacture of other special-purpose machinery

Low

Batch

Production
and

Tech-

assem-

ü

ü

nology

Batch

Production
and

assembly

bly

Process

production Based

Heavy

Engineering

Cen-

tralised

Dispersed

Production

Manufacture of motor vehicles, trailers and semi-trailers
Manufacture of motor vehicles

ü

ü

Manufacture of bodies (coachwork) for motor vehicles; manufacture
of trailers and semi-trailers

ü

Manufacture of parts and accessories for motor vehicles

ü

ü

ü

ü

Manufacture of furniture
Manufacture of furniture

ü

Other manufacturing
Manufacture of games and toys

ü

ü

Other manufacturing not classified elsewhere

ü

ü

Sources:
Joylon Drury, Factories: Planning, Design and Modernisation, 1981
UN International Standard Industrial Classification of Economic Activities, 2009
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3. Planning

Principles for
Factories and
Related
Services
Building
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3. 1 Determination of labour
requirements and area
1.	Determination of labour requirements: determination
of necessary criteria to determine the size of labor according to the industrial activity and degree of automation. One can refer to the table of indicative factory
area rates based on the type of industry.
2.	Determination of plot area requirements based on the
following principles:
• Determination of plot dimensions (including industrial
buildings, supporting services, offices, occupancy
rates and setbacks)
• 
Determination of land use within the factory

(factory buildings, percentage of roads, utilities and
appropriate amenities)
• Dedicating an area for future expansion: determine
the land use percentages within the general site plan,
indicating the boundaries and the potential future
expansion (if need be)
• Determination of factory area based on the type of
industry (built area + circulation spaces, road accesses,
loading and unloading inside the factory + parkings +
expansion + landscaping)
• Determination of covered site area (factory buildings
occupancy rate with sufficient space for trucks parking
and movement, storage of raw materials and factory
products and securing parking places for agents and
employees) depending on the type of industry
• 
Optimal distribution of built area (production +

warehouses + offices + employees’ amenities +
electrical supply services depending on the type of
industry) so as to obtain area distribution rates on the
general site, i.e. optimal built area 50%, movement
and road access voids 35%, open landscaping areas
5%, expansion 10%

Table 3:
Indicative area rates for industrial buildings based on the type of industry
Activity

Floor area per worker/
m2

First: Engineering and metal industries
Basic metals

120**

Fabricated metals

55**

Non electrical equipment

45**

Electrical equipment

17.5*-30**

Precision equipment

19.25*-50**

Spinning, weaving and wearing apparel industry
Weaving

28.75*-50**

Clothes

11*-20**

Paper and printing industry
Paper
Printing

50**
32.5*-40**

Leather industry
Leather

24*-38**

Wood industries
Furniture

46.65*-70**

Petrochemical industries
Chemicals

60**

Rubber

33**

Food industries
Food products

80**

Building materials industry
Glass and stone

60**

Transport and storage
Transport means

40**

Other industries

23.5*-40**

Sources:
* The Architects’ Handbook, Blackwell Science Ltd, 2002
** Planning and design guide for the development of industrial cities, section
four, technical appendixes
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Planning Principles for Factories and Related Services Buildings

3. 2 Principles and criteria of
factory layout planning

3

Orientation of the buildings

Locate the buildings so as to take maximum advantage
of the indirect sunlight and prevailing winds where the
following criteria can be met as closely as possible:

At the beginning of the factory layout planning, two • Maximum advantage of indirect sunlight with a lateral
main determinants are to be taken into consideration,
north/south orientation so as to design a building
the site specificity and the environmental and natural
positively interacting with the sunlight
factors surrounding it.

• M
 utual shading between buildings in addition to
pedestrian walkways shading (partially or totally)
•
A

voidance of negative wind impact by orienting the
• Acknowledgement of plot surrounding land use
buildings in the direction of prevailing winds and
• Reference to the regulations and laws applied to the
providing barriers as one of the possible solutions
industrial city
against strong winds

Site specificity

Environmental and natural factors surrounding
the site

• T
 aking in consideration the topography and geology of
the site as well as the soil and land drainage conditions
• Taking advantage of the `advantages of the climate
conditions prevailing on the site and avoiding their
disadvantages, wind exposure and smoke carrying
winds
• 
Environmental control and lighting (natural and
artificial)
• 
Noise abatement with regard to other adjacent
buildings
Factory

North Orientation

Production Line

W
North Orientation

W

E

Administration
E

Production Line

Administration

Administratio

Storage

Loading and
Unloading
Entrances and Exits

C ar p

g sp a
arkin

North Orientation

ce

North Orientation

North Orientation

NorthWOrientation
Figure 38 General site elements

Optimal distribution of voids within the site

Determination of the position of each production area in
the best part of the site while achieving:
• M
 aximum advantage of the surface area and shape of
the site
• Integration between the site planning and main internal
circulation axis and the uses surrounding the site
• Optimal accomplishment of production flow
• Careful treatment of the factory facade, appearance
and pattern

W

E

E

Prevailing Winds

Figure 39 Optimal orientation of the building

Building forms6

Designing the industrial building plans in correlation
with the site shape and the type of industry to be
accommodated by studying:

• A
 building form adapted to the type of industry and
manufacturing
process
Prevailing
Winds
• The surface area and height of the building (its volume)
• The location of utilities and service sources
• The position of the industrial building on the land plot
so as to provide flexibility for future extension and
expansion

6 Please refer to the second chapter of this guide for information on the classification of factories and appropriate building forms
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Circulation routes

A study of the movements of employees and agents cars,
trucks, pedestrians and required integration/segregation
through the study and identification of:

3. 3 General factory site elements
and principles to determine
their location and relation to
each other

• P
 laces for loading, unloading, commodity circulation
and manoeuvring zone
The general factory site includes three main elements
• Entrances and parkings of vehicles, trucks and private which are the buildings, the circulation roads and the truck
cars (agents – employees – trucks)
maneuver zones, in addition to the points of entrance, exit

and control, parking areas and landscaping. The many
elements of a factory can be gathered in one building
Observance of safety and security requirements by or distributed in several buildings7 on the general
referring to and applying:
factory site as long as their specific planning conditions
• The site organization requirements for fire prevention are met. The general factory site buildings include the
manufacturing, production, warehousing, research and
and protection
laboratories, worker facilities, administration and guards
• Access requirements
as well as the ‘supporting engineering services building.
• The fire and emergency systems requirements

Security and safety requirements

• T
 he means of escape requirements (Stairs and ladders
The circulation roads and truck maneuver areas within
exits and entrances)
the site have to take into account the loading of products
• The stipulations of alarm and fire fighting regulations
and the unloading of raw materials, the maneuvers of
inside the buildings

trucks, the circulation of employees and workers cars,
the movement of pedestrians and their relation to the
entrances, exits and control points for the general factory
site. Finally, parking represents an important element to
be considered during the factory site planning. It includes
trucks and agents and employees cars parking areas. The
following table shows the principles to determine the
location of these elements within the general site and
their relation to each other.

Buildings

Functional elements

Principles to determine the location of factory elements and their relation to each other

• T
 he processing and production building is determined based on the typeAssembly
of product, the
Production Line
production line flow in the site and the possibility
of communication
between
the site
Warehouse
Warehouse
Assembly
elements, based on the following:
»»
»»
»»
»»

Administration

Processing and production
areas:
They include primary
production units and
secondary and dispersed
production units

 llocating buildings of the same function to one production zone
A
Arranging production zones according to production flow
Loading
Unloading
Accomplishing organized production flow in the site by studying the circulation axes network (road network)
Considering the project implementation phases, the shape of extension and future horizontal expansion
of the factory

• W
 hen planning the processing and production voids, taking the following principles into
consideration, knowing that the plans of these voids are usually either linear, as illustrated in
figure 40a or according to the production flow as illustrated in figure 40b:
»»
»»
»»
»»
»»
»»

Easy influx of raw materials
Level of flexibility
Facility of expansion
Facility of workers and employees movements
Facility of supervision of work team
Achievement of economic efficiency of the building

Unloading

Assembly
Assembly

Warehouse

Loading

Figure 40 a : Planning the production void

Administration

Warehouse

Production Line

Assembly

Process Flow

Finished
Products
Warehouse

Raw Materials
Warehouse

Despatch

Figure 40 b: P
 lanning the production
void according to the
production flow according
to the production flow
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Planning Principles for Factories and Related Services Buildings

Research and development
include labs and research
training centers

3

Research & Development Centers
The basic foundation for new knowledge and systematic development of products and
industrial processes.
This type of center operates in the field of knowledge and technology industries, such as
high technology industries (aircraft, heavy equipment industry, chemical industries and
pharmaceuticals), through which the following objectives are achieved:
• Developing new and innovative products
• Presenting future visions about the scientific and technological progress in a particular field
and its relation with the market

Functional elements
The Center can include a number of key functional elements to meet the needs of researchers
and staff, including:
•

Dry Laboratory and a Wet Laboratory, in addition to other functional elements such as
offices, lecture hall, meeting room, computer room for data processing, library, etc

Planning considerations
There is a range of planning considerations that must be taken into consideration when
designing. The laboratory layout module is about 3.2 m wide and 6-9 m wide. It varies
depending on the space needed and the efficiency of the construction system and cost. The
view of the laboratories to the outside, the internal areas with a mural area used as operator
table with laboratory equipment is also taken into consideration.
It distributes research center space between laboratory and non-laboratory areas, and aims
to reduce costs. Laboratories require 100% outdoor air, while non-laboratory areas can be
designed with air recycling, such as office building.
Services can be organized by choosing one or two corridors. The model below illustrates the
ways to organize a single corridor diagram:

Single corridor lab design with office clusters accessing main
labs directly

Single corridor lab design with labs and office adjacent to
each other
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Engineering Considerations

• Studies show that more than 50% of laboratory costs are due to engineering systems.
Thus, close coordination of architectural and engineering systems ensures that the facility
operates flexibly and successfully.
• Adopting a structural system according to a structural network in line with the laboratory
planning module (can be equal to 2 units)
• They include several design issues that must be taken into account in the structural system
of origin as follows:
»»
»»
»»
»»

Harmonization of structural frames with laboratory planning module
Conceptualization of the building's needs from initial design services as well as over the building's lifetime
The possibility of vertical or horizontal expansion
Vibration standards

• Provision of a space, separate floor above each laboratory floor. All services and facilities
are located vertically from the top down to the laboratory service below. The system has a
relatively high initial cost, but allows the building to accommodate change easily without
interruption
• The skylight location for vertical / horizontal airway passage/exhaust is essential for
laboratory design

Planning requirements
A research and development area may be allocated to the administrative part of the industrial
establishment. A separate building may also be constructed from the main building as an
integrated research and development center providing support to the industrial establishment
and taking into consideration the following requirements:
• Special area for research and development on the entire floor area of the administrative
building, with giving the option to the owner to put the laboratory in any role chosen within
the administrative building so as not to block the movement of entry and exit
• It is permitted to construct a research and development building separately from the
production building on land with a surface area exceeding 30000 m2 and the distance
between the center and the production building is not less than 6m
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Planning Principles for Factories and Related Services Buildings

Buildings

Administration:
It includes administrative
buildings and offices and
guard’s room

3

The administration buildings in industrial buildings include the administrative units serving
the production, i.e. the marketing unit, the financial unit and the human resources unit. In
determining their relation to the site, the following conditions are to be met:
•
•
•
•

Direct connection with each other
Road
Connection with the site and the outside
Relation to the site entrance and exit points
The administrative buildings can be separated from the production buildingOfﬁce
by not less than 5 m.
Ofﬁces

Road
Ofﬁces

Ofﬁces

Road

Ofﬁces

Road
Ofﬁces

Road

Ofﬁce
Road

Road

Road

Road

Ofﬁces

Road

Road
Ofﬁces

Ofﬁces
Ofﬁces

Road

Warehouses:
Production warehouses
interfering with production
lines
Operation warehouses not
interfering with production
lines such as spare parts
warehouse and general
tools warehouses
Raw material warehouses
Provided that the in-site
permanent warehouses have
sufficient stock for onemonth production

Road
Ofﬁces

Ofﬁces

Ofﬁces

Road

Road

Road

Figure 41 Location of administration buildings
within the factory site
Ofﬁces
Ofﬁces

Planning requirements for warehouses differ depending on their function, their operation and
direct connection with the road network surrounding the site, taking into consideration the
Road
Road
Road
Road
achievement of flexibility when determining the position so as to allow future expansion within
the planned surface, and considering it as one of the least expensive elements in terms of
structure preferably built after the expansion of the factory. Warehouse design requirements
differ on the basis of the type of warehouse:
• Production warehouses including two types:
»»
»»

Interprocess warehouses: located in the center of the production units with direct connection to the outside
Final warehouses: product export warehouses positioned at the end of production operations with direct
connection on two sides with the production units and the external road

• Operation warehouses which are:
»»
»»

Open warehouses located opposite to the prevailing wind direction
Spare parts warehouses: they are varied and can be split so that each is close to the place it serves or gathered in a central position between the production elements depending on the site conditions

• General warehouses:
»»

They serve all site elements and should be located centrally on the site provided it has a direct connection
to the outside

Such views should not be in plain sight
Figure 42 Hiding external storage from plain sight
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Buildings

Supporting engineering
services or utilities:
They include two types:
Internal which include: air
conditioning, ventilation and
NFPA conditions
External which include:
electrical power units, water
supply works, sanitation and
waste and treatment

• S
 upporting engineering services and utilities locations on the site are to be taken into
consideration in general, whereas, for example, no air conditioning units shall appear on the
building front facade.
• W
 hen selecting the positions of external supporting engineering services such as cisterns,
electric transformer station, water reservoirs and their design, sanitation, waste treatment,
pumping station, air conditioning station, industrial waste containers, considering a static
location along the front so as to avoid any interference in the case of future expansion due
to the increased cost of relocation of such services. Appropriate surface areas should be
foreseen for the electrical and mechanical equipment whereas these are essential and vital
considerations in the design of industrial buildings, knowing that each of the elements of
the external supporting engineering services has specific requirements depending on its
importance to the site (and on the provisions of chapter four in terms of construction and
preservation of the environment)
Water
Transformers Reservoire

Ponds

Car Parking Space
Fixed Facade

Factory

Workers and employees
facilities inside the factory:
They include wet areas and
washing facilities, locker
rooms, canteen or cafeteria,
praying room and first aid
room unit

Figure 43 Location of external supporting
engineering services

They must be located near the work zone and properly separated from the view and noise of
the work zone itself.
Landscaping and securing a nice view by planting the appropriate trees is part of the services
to the employees.
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Planning Principles for Factories and Related Services Buildings

3

Circulation, entrances and exits
Loading, unloading and
manoeuvring:
It includes raw material
unloading zones, loading of
products and manoeuvring
areas for vehicles and trucks

• Integration should be sought between the site planning and the main internal circulation
axes and the conditions surrounding the site, such as road networks, in order to achieve the
best possible configuration for the access of raw material to the site, the exit of production
and the movements of workers entering and leaving the site. The site should be connected
to the outside and the circulation routes planned as follows:
»»

»»

Entrance of raw materials: the space reserved for the unloading of raw materials represents the cornerstone in the site structure plan, as it is the centre receiving the raw materials and solidly connected to the
road network
Exit of production: a daily circulation movement of quantities relatively limited, through the final product
warehouses. It is preferred that a direct connection to the external road network exists, provided a waiting zone is dedicated in the design for the trucks and vehicles waiting to be loaded without disturbing the
external road network

• W
 hen planning the loading and unloading surface areas, a series of considerations is to be
taken into account, the most important being:
»»
»»
»»
»»

Determining the type of trucks, lifting systems and loading methods that are going to be adopted: load16.8 - 19.8 m
12.2 m
ing at ground level or from elevated loading bays
Determining the need for adjacent or separate loading and unloading zones
Determining the location of loading bays, taking into consideration their relation to site entrance points
and access roads and the available space for manoeuvring
Choosing the appropriate loading equipment
Maneuvering Area

Loading Bay

30.4 m
Securing Complete Turning

Waiting Bay

12.2 m

16.8 - 19.8 m

Maneuvering Area

Loading Bay

30.4 m
Securing Complete Turning

Waiting Bay

Road

Provision of sufficient space
for loading and unloading
Procter and Gamble factory –
Jeddah first industrial city, 2012

Road

Road

Loading and unloading zones
to face the road
L’usine factory – Jeddah
first industrial city, 2012

Figure 44 Several loading and unloading movement alternatives

Road

Common or separate
areas in warehouses, and
in loading and unloading
areas

Road

Road

To assess the possibility of adopting separate or shared areas in warehouses and loading and
unloading areas, a number of considerations must be taken into consideration:

• Entry / arrival requirements: Some large production processes and periodic production
processes require access to specific delivery points directly
• There is sufficient room for handling and loading: the possibility of having one area / two
areas and the relationship with entrances
• Compatibility of vehicle types, load, lifting and handling methods and entry and exit
movement; the entry of flatbed trailers to unload cargo (e.g. steel bars) requires a ground
loading area. There is also a need for light vans, which are completely different from lift
and handling requirements where the movement of heavy and light truck traffic should be
separated, which may limit the movement of the first to the second
• Light / heavy industries: A common warehouse for received and produced materials can be
adopted and one common area for loading and maneuvering in small factories and light
industries using undeveloped technology or from small productive sectors of advanced
industries
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Pedestrian circulation:
Safe, appropriate and
specified pedestrian
walkways must be provided
between car parkings,
pavements and factory
main entrance

Pedestrian circulation is the entrance and exit of workers, a daily circulation limited to specific
times where movements of pedestrian and cars take place at the same time but planning
requirements are not the same. It is better to separate the entrances from the exits while
determining the despatch rates.
Articulation of pedestriant paths
using landscape elements in order
to preserve the safety of workers
and employees
DawsonIndustrial Area,
California USA

Pedestrian
walkways

Figure 45 Pedestrian walkways and circulation of cars
Agents and employees car
circulation:

Pedestrian circulation is the entrance and exit of workers, a daily circulation limited to specific
times where movements of pedestrian and cars take place at the same time but planning
requirements are not the same. It is better to separate the entrances from the exits while
determining the despatch rates.

Entrances and exits of
trucks, vehicles, workers
and employees

Safety and security must be achieved at all entrance and exit points taking in consideration
the following elements:
»»
»»
»»

Entrances of raw materials
Exits of production
Entrances and exits of workforce

Tree Planting in The Back

Factory

Truck Parking , Loading and
Unloading Bays

Tree Planting to
Screen view

Administration

Agents and Employees
Car Parking

Truck Acess

Agents and Employees

Entrance
Figure 46 Circulation flows and entrance and exit
points within the site
Road

Guard Room

The guard room should not be built closed, but rather surrounded from all sides by glass windows
fixed in an aluminum frame, using the glass tempered type for safety and security. It should be
compatible with the administrative building from the architectural aspect.
Air Conditioning

ﺟﻬــﺎز اﻟﺘﻜﻴـ ـ ـ ـ ـ ـ ـ ـ ـ ـ ـ ــﻒ
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Planning Principles for Factories and Related Services Buildings

3

Parkings and landscaping
This includes parking areas
for agents cars, employees
cars and trucks

• T
 he location of agent and employee car parking places should be as close as possible to the
administration building entrance
• Truck parking places: the location of the trucks parking places and the products despatch ways
(daily, weekly, every two weeks, …) should be considered, noting that it is recommended to
provide trees around truck parking places for a better overall view
Surrounding the back court with
Trees to improve the general view

Use of trees
to shade
car parking
places

Employees Cars and
Trucks Parking

Taking care of a good
Factory front facade design

Short-Stay Parking

Separate Truck and Car Access

Figure 47 Parking places and site landscaping

Use of trees to improve
general view and hide
storage areas
It is preferred to
separate car parking
areas from the factory
building using walkways
and green areas

In some factories that have a frontal fence, it
is provided to put sunshades specifically in the
parking and pedestrian lanes in a way that does
not interfere with the entry and exit movement
of trucks in the factory.
These sunshades should be open from all four
sides in addition to using fire resistant materials.
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3. 4 Land use administrative
regulations and systems

Side Setback
Limits

1. C
ommitment to use according to the zone
specifications in the industrial city as appropriate to
the manufacturing activity.
2. 
Commitment to the terms and conditions of the
selling or lease contracts to make sure that the owner
or the leaseholder preserves the building and the
city attraction. These terms and conditions can be
summarized as follows:
»»
»»

»»

Commitment to the land uses (authorized or forbidden) within the industrial city
Improvement of land use locations (provisions related to
the development of the land plot such as: land occupancy,
height, built area, fences, advertising signs, etc.)
Supporting services related to factory buildings (allocation
of parking lots for factory employee cars and transportation
trucks, provision of loading and unloading operation place,
workers place, landscaping around the factory, etc.)

Land Plot
Limits

٦m

Side Setback
Limits

Land Plot
Limits

3. P
 rohibition of any modification to existing buildings
without prior permission granted by the Authority
4. Restrict building use to the uses determined in the
selling or lease contracts
5. 
Refrain from putting signs on the building without
prior permission of the Authority
6. Refrain from using the setbacks or the factory roof for
storage purposes, especially waste
7. Refrain from using the side or rear setbacks to place
Figure 48 Refrain from using side or rear setbacks to
chillers, even if the latter are surelevated
accommodate structures Checklist for chapter
8. Preserve the buildings and maintaining them in good
three
condition
9. The Authority is entitled to add other articles to support these provisions during the development of the
industrial city, namely:
»»

»»

impose fees on each leaseholder or owner to cover the maintenance of the city according to the systems proposed by the
Authorit
To impose fines and penalties on infringer factory beneficiaries and to enforce their application
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Planning Principles for Factories and Related Services Buildings

3

3. 5 Checklist for chapter three




o
o
o
o

o
o
o
o

Taking maximum advantage of the site surface area and of the shape of the plot

o

o

Integration of site planning and main circulation axes

o

o

o
o
o
o

o
o
o
o

o
o
o

o
o
o

o
o
o
o

o
o
o
o

Securing car parking areas for agents and employees, as close as possible to the administration building entrance

o

o

Securing truck parking areas taking their time periods of movement

o
o
o

o
o
o

Not
required

Taking into consideration the environmental and natural factors surrounding the site
Taking into account the topography and geology of the site and the soil and land drainage particularities
Benefiting from the advantages of the climate conditions and avoiding the disadvantages
Ensuring an appropriate level of environmental control, natural and artificial lighting
Considering noise abatement with regard to the other adjacent buildings

Optimal distribution of voids within the general site

Choosing the optimal orientation for the building
Taking maximum advantage of the indirect sunlight
Mutual shading between buildings (in case there are several buildings)
Shading of pedestrian walkways
Orientation of the building in the direction of prevailing winds

o

Adapting the buildings shape to the shape of the site and to the type of manufacturing activities
Adapting the building shape to the type of manufacture and manufacturing processes
Locating the facilities and related services in the proper locations
Taking into account extension and future expansion

o

Careful design of circulation flows, entrances and exits
Provision of sufficient areas for loading and unloading within the plot boundaries
Provision of areas for circulation flows around end products warehouses
Allocation of waiting areas for trucks and vehicles being loaded on the site
Provision of safe, appropriate and specified pedestrian walkways between car parkings and pavements

Taking into account landscaping and parking places

Improving the truck parking areas setting by planting trees
Taking care of the factory facade in terms of design, embellishment and finishing
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4. Building

Requirements
within the
Industrial City
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4. 1 Building requirements
Industrial block planning restrictions

1. There are some requirements and standards related to
the planning of the industrial block. When applied, they
contribute in creating a better industrial environment
with a positive impact on the factory design, as follows:
2. The site and factory buildings must be orientated in
such a way as to hide direct view of the services and
maintenance places as much as possible. In such case,
the offices and warehouses would be overlooking the
main road and the work areas would be positioned in Perma-Pipe plant
Dammam industrial city 2012
the side or rear parts of the building
3. Shrubs are used in dedicated green spaces adjacent
to the front fences of the site allowing a better view
of the factories from the outside and preserving the
general security and safety of the city
4. 
The circulation movements in the site must be
examined so as to secure the project needs and not to
interfere with the circulation on the main road.
5. It is recommended to use “green walls” on the front
facades of the offices and administration spaces
that would improve the work environment, give a
characteristic quality to the building and increase the
quality of the air and surrounding nature
Green wall

Industrial bloc
Jeddah industrial city 2012
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Building Requirements within the Industrial City

Note:
The Saudi Industrial Property Authority may increase the floor area ratio 1.5,
based on a documented proposal of the investor supporting the factory relevant need.

Land occupation and building elements distribution ratios

1. B
 uilding to plot area ratio varies around 50-60% as a
maximum and not less than 45%
2. Circulation routes, driveways, setbacks, parking areas,
landscaped area and loading and unloading zone vary
around 40-50% of the plot area
3. Voids are to be distributed within the industrial building according to the following table

Table 4:
Building percentages within the site
Land occupation percentages

Percentage

Building percentage

50%

Minimum building percentage

≥ 45%

Maximum building percentage (future expansion)

≤ 60%

4

4. Percentages may be modified according to the factory requirements in terms of units and warehouses so
that the minimum level of industrial use is not less than
43%81 of the building area
5. The floor area ratio (i.e. built area to plot area ratio)
must not exceed

Indicators to determine the floor area
distribution of the industrial building elements:

There is a series of indicators that may help determining
the appropriate floor area for the production, the storage,
the employees amenities and the administration for the
various industry types. These include:
• The production plant intensity as a function of the floor
area exclusively used for manufacture and associated
materials handling.
• The production plant change rate.
• The mechanical handling intensity. A table has been
drafted including these indicators according to the
type of manufacture as classified in chapter 2 of this
guide.

Sources:
Factories: Planning, Design and Modernisation (Drury, J., 1981)
The Architects’ Handbook (Quentin, P., 2002)

Table 5:
Percentages of distribution of areas within the industrial building
Industrial building
elements

Percentage

Manufacturing

40-60% (decreases with the increase of the factory size)

Warehouses

30-40% (increases with the increase of factory size)

Management (Optional*)

7-15% (increases with the decrease of the factory size)

Workers facilities

3-5% (increases with the increase of factory size)

Note:
These are percentages of the permissible built area and not of the overall plot
area.

Optional: The allocation of areas for the management
of facilities can be dispensed with and replaced with a
limited number of offices and their outbuildings within
the area allocated to the workers services.
From these facilities:

• Construction Material Factories: Precast Concrete
Factories - Sand Washing Factories - Concrete Block
Factories
• Various factories: carpentry - blacksmithing - aluminum
- furniture industry - heavy equipment mechanics –
plumbing- car paint
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The following table includes the production floor
area indicators within the industrial building per type
of industry. The suffixes a, b or c have been added to
indicate the level of mechanical handling intensity as
follows:

Production plant
intensity

Production plant change
rate

Mechanical handling intensity

The density of production equipment
for each industry as a function of the
floor area used for manufacture and
associated materials handling

The probable rate of change of the production
machinery and services where this affects
the buildings as an enclosure and the level of
adaptability to changes in the manufacturing
operations.

The intensity of use of mechanical handling equipment in production
areas (where the high percentage corresponds to a mechanical
production system with a large number of automatic equipment

1:
2:
3:
4:
5:

1:
2:
3:
4:
5:
6:

1:
2:
3:
4:
5:

80-100 %
60-79 %
40-59 %
20-39 %
≤ 19%

every year and frequently
every 2 to 5 years
every 6 to 9 years
every 10 to 15 years
every 16 to 20 years
more than 20 years

80-100 %
60-79 %
40-59 %
20-39 %
5-19 %

a: indicates fixed path and equipment
(e.g. equipment is supported from the
building structure
b: indicates a free path where personnel
operates the fork lift truck
c: indicates the possibility of provision of
gantry crane requirements
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Table 6:
Indicators of production floor area within the industrial building per type of manufacture
Production
plant intensity

Production
plant
change
rate

Mechanical
handling
intensity

Processing and preserving of meat

3/5

3

4b

Processing and preserving of fish, crustaceans and molluscs

3/5

3

4b

Processing and preserving of fruits and vegetables

3

2/3

3a/4b

Manufacture of oils and vegetal and animal fats

2

4/5

2a

Manufacture of milk products

4

3/4

1a

Manufacture of grain mill products

1

6

1a

Manufacture of starches and starch products

3

3

1a

Manufacture of bakery products

2

3/4

3b

Types of manufacture

Manufacture of food products

Manufacture of sugar

1

4

1a/4b

Manufacture of cocoa, chocolate and sugar confectionery

1

4

1a/4b

Manufacture of macaroni, noodles, couscous and similar farinaceous products

3

3

1a

Manufacture of prepared feeds for animals

2

3/4

2a

2

2/3

1a/3a

1a/c

Manufacture of beverages
Manufacture of soft drinks; production of mineral waters and other bottled waters

Manufacture of textiles
Preparation and spinning of textile fibres

1

2/3

Weaving of textiles

2

2/3/4

3b

Finishing of textiles

5

3/4

4b/6a

Manufacture of knitted and crocheted fabrics

3

2/3/4

4b

Manufacture of made-up textile articles, except apparel

2

2/3/4

3b

Manufacture of carpets and rugs

2

2/3/6

3a/b/c

Manufacture of cordage, rope, twine and netting

2

3/4

3b

Manufacture of clothes, other than fur clothes

4

2/3/4

3a/5b

Manufacture of articles of fur

5

4/5

6b

Manufacture of knitted and crocheted apparel

3

2/3

5b

Tanning and dressing of leather; dressing and dyeing of fur

3

3/4/5/6

4b/c

Manufacture of luggage, handbags and the like; saddler and harness

4

3/4/5/6

6b

Manufacture of footwear

2

3/3

3a

3b/4a

Manufacture of wearing apparel

Manufacture of leather and related products

Manufacture of wood, products of wood and cork, except furniture, manufacture of
articles of straw and plaiting articles

Sawmilling and planing of wood

3

2/3

Manufacture of veneer sheets and wood-based panels

3

3/4/5

3b

Manufacture of wooden containers

3

2/3

3b/4a

Manufacture of builder’s carpentry and joinery

3

3/4/5

3b

Manufacture of other products of wood, manufacture of articles of cork, straw and plaiting materials

3

3/4/5

3b

1a/5b/c

Manufacture of paper and paper products
Manufacture of pulp, paper and paperboard

1

1/2/3

Manufacture of corrugated paper and paperboard and of containers of paper and paperboard

3

1/2/3

3a/b

Manufacture of other articles of paper and paperboard

3

3/4

3a/b/6a

Printing

3

1/2/3

4a/b/6a

Printing and related services

2

2/3

3a/c

Printing and reproduction of recorded media
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Table 6:
Indicators of production floor area within the industrial building per type of manufacture
Production
plant intensity

Production
plant
change
rate

Mechanical
handling
intensity

3

1/2/3

4a/b/6a

Manufacture of refined petroleum products

1

3

3b

Manufacture of coke oven products

1

5

1a

Types of manufacture
Reproduction of recorded media

Manufacture of coke and refined petroleum products

Manufacture of chemicals and chemical products
Manufacture of basic chemicals

1

3

1a

Manufacture of fertilizers and nitrogen compounds

1/3

3

3b

Manufacture of pesticides and other agrochemical products

1/2

3

1a

2

3

1a/4a

1/2

2/3

1a

Manufacture of other chemical products not classified elsewhere

4

2/3

4b

Manufacture of synthetic fibres

1

3

1a

1/3

1/3

2a

1

2/3

1a
2a/3b/c

Manufacture of paints, varnishes and similar coatings, printing ink and mastics

Manufacture of soap and detergents, cleaning and polishing preparations, perfumes and toilet
preparations

Manufacture of basic pharmaceutical products and pharmaceutical preparations
Manufacture of pharmaceutical substances, chemical and herbal medicines
Manufacture of rubber and plastic products
Manufacture of rubber tyres and tubes and retreading and rebuilding of rubber tyres

Manufacture of other non-metallic mineral products
Manufacture of glass and glassware

2

4/5

Manufacture of refractory products

2

3/4/5

3b

Manufacture of other ceramic and porcelain products

3

2/3/4/5/6

3a/b

Manufacture of cement and semi-ready mortars

1

4/5

1a

Manufacture of articles of concrete, cement and plaster

1

4/5

1a

Manufacture of basic metals
Manufacture of basic iron and steel

1/2

3/4

4b/c

Casting of iron and steel

2

3

3a/c

Casting of non-ferrous metals

2

3/4

4b/c

Precious and non-ferrous metals production

2

3

4b/c

4b/c

Manufacture of fabricated metal products, except machinery and equipment
Manufacture of metal structures

3

2

Manufacture of tanks, reservoirs and containers of metal

4

3/4

3b/c

Manufacture of steam generators, except central heating hot water boilers

2

2/3

3a/b
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Table 6:
Indicators of production floor area within the industrial building per type of manufacture
Production
plant intensity

Production
plant
change
rate

Mechanical
handling
intensity

Forging, pressing, stamping and roll-forming of metal; powder metallurgy

3

2/3/4/5/6

3b/c

Treatment and coating of metals; machining

4

4/5/6

3b/c

Manufacture of cutlery, tools and general metal products

5

3/4

4b

Manufacture of other fabricated metal products not classified elsewhere

4

4/5/6

3b/c

3

1/2

4a/b

2/4

1/2

5b
4b

Types of manufacture

Manufacture of computer, electronic and optical products
Manufacture of electronic components and boards
Manufacture of computers and peripheral equipment
Manufacture of communication equipment

4

2/3

Manufacture of consumer electronics

3

1/2/3

3a

Manufacture of watches and clocks and time measuring instruments

5

2/3

6b

Manufacture of irradiation, electromedical and electrotherapeutic equipment

4

2/3

6b

Manufacture of electric motors, generators and transformers, electricity distribution and control
apparatus

3

2/3/4

3b/c

Manufacture of batteries and accumulators

3

2/3

4a

Manufacture of other electronic and electric wires and cables

2

2/4

2a/c

Manufacture of electric domestic appliances

3

1/2/3

3a

Manufacture of other electrical equipment

3

2/3

4a

Manufacture of engines and turbines, except aircraft, vehicle and cycle engines

3

2/3/4

4b/c

Manufacture of other pumps, compressors, taps and valves

3

2

4a/b/c

Manufacture of lifting and handling equipment

3

2

2b/c/3a

Manufacture of office machinery and equipment (except computers and peripheral equipment)

3

2

4b/c

Manufacture of agricultural and forestry equipment

3

2/3/4

4b/c

Manufacture of metal forming machinery and machine tools

3

2

4b/c

Manufacture of machinery for mining, quarrying and construction

4

1/2/3

3b/c

Manufacture of machinery for food, beverage and tobacco processing

3

2/3

3b/c

Manufacture of machinery for textile, apparel and leather production

3

2/3

3b/c

Manufacture of other special-purpose machinery

3

2/3/4

4b/c

Manufacture of motor vehicles

2

1/2/3

2a/c

Manufacture of bodies (coachwork) for motor vehicles; manufacture of trailers and semi-trailers

5

2/3/4

5b/c

3/5

1/2/3

2b/c

4

2/3

4a/b

Manufacture of electrical equipment

Manufacture of machinery and equipment not classified elsewhere

Manufacture of motor vehicles, trailers and semi-trailers

Manufacture of parts and accessories for motor vehicles

Manufacture of furniture
Manufacture of furniture

Other manufacturing
Manufacture of games and toys

4

2/3/4

4a/b

Other manufacturing not classified elsewhere

3

2/3/4

3b

a: indicates fixed path and equipment (e.g. equipment is supported from the
building structure
b: indicates a free path where personnel operates the fork lift truck
c: indicates the possibility of provision of gantry crane requirements
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1. T
 he front setback (from the street) shall not be less
than 13.5m and from both sides and the rear, not less
than 6m (or the setback allowing truck circulation,
especially at turns, to avoid collisions with existing
buildings)
2. No structures should be located in the setback areas,
save for the electricity room, the main switch gears and
reserve generator room, the guard’s room and parking
areas and the fuel and gas tanks to be placed in the
front setback
3. Should the access roads be 20m or 30m wide, a 3m
chamfer should be made in the earth on each side at an
angle of 45° degrees.
Land Plot Limits
6m≤

Setback Limits

6m≤

6m≤

13.5m

Electricity Room
Switchgears Room
1 m Landscaping

Remaining

Car Parking
Guard's Room
Fuel and Natural Gas Tanks

Main Gate on Road Less Than 40 m

4. T
 he front setback may be used as a private car or
bus parking area (of a length not exceeding 6m
perpendicularly to the fence) or open green areas
5. 
It is possible to assure the car parkings and truck
loading and unloading zones in the setbacks on the
minimum area stated above. In case car parkings are to
be located on both sides of the building, the distance
shall not be less than 12m. In case a truck waiting
and loading zone is to be located on the side of the
building, the setback distance shall not be less than
29m so as to provide parking and manoeuver space

Heights

1. T
 he maximum permissible height of the production
units in the factory is 20m, measured from the
surrounding roads level up to the hall ceiling without
including the factory chimney
2. The minimum height of the production units is 6m,
measured from the surrounding roads level up to the
hall ceiling
3. In special cases requiring an increase of this height, the
prior approval of the Authority may be obtained, after
justifying the request

6m≤

Remaining land

Side road 20 - 30 m

6m≤

Land Plot Limits
Distance allowing truck
Access and turning

Not Less Than 6m

Figure 49 Setbacks and their use – plot on a single road

Not Exceeding 20m

Setbacks

Figure 51 Minimum permissible height of the production
halls

4. It is permitted to house the production area and the
products and raw materials warehouses in multi-storey
buildings up to a maximum not exceeding the regular
3m
height
Main entrance front road 2030- m
5. In case the production hall is two-storey, it should be
equipped with escape ladders at a maximum travel
Figure 50 Setbacks and their use – plot on two perpendicular
roads
distance of 30m, according to the conditions of the
NFPA, provided the use is symmetrical in the successive
perpendicular spaces
See Enlarged Detail

13.5m

3m

45°
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Table of generally recommended factory
ceiling heights
Production type

Without overhead
fixtures*

With overhead
fixtures*

Assembly area for small
products with workbenches

≥ 6m

≥ 6m

Assembly area for large
products at floor level

Maximum height of product
+ 75%

Maximum height of
product + 125

Small products forming area

Machine height + 100%

Machine height + 150%

Large products forming area

Machine height + 125%

Machine height + 125%

* Overhead lights and sprinklers + ventilation
ducts, heating units, overhead conveyors, etc.

2. T
 he loading and unloading areas are determined on
the master plan, taking into account the unhindered
cars and trucks movements without interferences in
the circulation paths and with sufficient manoeuvring
space for large trucks (if necessary) according to the
production type, as illustrated in the following figures
3. Loading bays should be conveniently spaced according to their types (ground level or raised docks)

Rear Setback Used For
Loading and Unloading

Possibility of Tree
Planting in The Back

Truck Parking , Loading and
Unloading Bays

Factory Building
Possibility of Tree Planting To
Reduce Factory Impact
Administration

Overhead
Fixtures
Large Machine Used in
Manufacturing

Agents and Employees
Car Parking

Agents & Employees
Entrance

Truck Entrance

Figure 54 Layout showing the loading and unloading area
and its relation to the site elements
0.52m

Figure 52 Permissible heights of production hall buildings

cm

Loading and unloading areas

53cm

In Manufacturing

Height-Machine Height+125%

`

4

45

9.2
m

4.4m

30cm

7.5m

Figure 53 Shared loading and unloading area

5m

5.4m

6 .3
m

5.4m

15

7m

8m

4.3m

30cm

9m

60cm

2.8m

1. A
 portion of the land surface is allocated to the loading and unloading activities according to the factory
60
cm
needs. The loading and unloading zones may be sep4.5
m
arated or combined in one area to unload raw matem
3. 9
rials and load end products taking the following into
°34
9m
m
9.6
consideration:
°33
°28
9.5m
10.5m
2.8m
4m
• The site and whether there is sufficient area for two
Turning circle 26.8 m
separate loading and unloading facilities
• The vehicle type, the nature of the load and the handling
method in loading and unloading raw materials and Figure 55 Layout showing turning and tracking dimensions
end products
for a four axle truck
• The flow of the production process and whether it can
be routed in a U to allow shared loading and unloading
facilities, which is usually the case in small factories and
30
cm
light production low technology and high technology
cm
30
8
industries of small scale
.5
m
30°

8m

6m
15° 9m
Turning circle 27 m

4.5m

4.1m

Figure 56 Layout showing the turning of a big size
articulated vehicle
Note:
Folding of the vehicle to 90o and pivoting about the centre point of the axles
should be avoided where possible.
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Parking areas
Turning Circle
Outer Diameter

1m
20 m

1.5 m
4.5 m

Turning Circle
Inner Diameter

2m
2.4 m

Figure 57 Layout showing the dimensions and turning of a
two-axled truck

�
��

Note:
Photovoltaic solar panels can be used as car parking rooftop and source of
renewable energy at the same time

Not Less Than 2.5m

Figure 58 Layout showing the turning and trucking
dimensions of a typical van (2 to 3 tonnes)

1. A
 t least 50% of the car parking should be covered
with light-colored roofs that increase solar reflectance.
Photovoltaic solar panels may be placed on the
car parking rooftop to achieve renewable energy
production at the same time
2. The factory must provide sufficient parking areas
for cars, trucks and buses within the factory site, to
accommodate the number of employees and visitors
and the raw materials and products entrance and exit
circulation, according to the rates provided in table 7
3. When the front setback is used as car parking area, this
area shall not be covered so as to avoid view obstruction
4. 
Each car parking space should be no less than
2.6x5.5m. Between car rows, routes of no less than 6m
should be provided for perpendicular parking, of no
less than 5.5m for 45° parking and of no less than 3.5m
for route-parallel parking in one direction (figure 60)
5. Front setback may be used as car parking area

Figure 59 Car parking shading
Perpendiculare Parking

Parking at 45° to the Dock

5.5m

5.
5m

5.5m

6m

5.5m

3.5m

6m
2.

5.5m

Parallel to the Dock Parking
Figure 60 Car
parking dimensions

78

E7_V1.indd 78

2/13/19 9:34 AM

Building Requirements within the Industrial City

4

Table7:
Car parking rates according to factory usages
Rate

Usage within factory

1 car for each 280 - 400 m2

Factory floor area of production

1 car for every 320 - 500 m2

Storage space - a car for every

1 car for every 50 m2

Administrative office space

Truck/tanker

Varies according to the type of industry

Source: Studies of the Ministry of Municipal and Rural Affairs, and other studies

Use of photovoltaic panels as parking rooftop

6. L
oading bays spacing is closely related to vehicles
turnround, manoeuvring and their perpendicular or
angled parking position as follows:
• Minimum spacing for the manoeuvring area depth of
a 15m truck is no less than 13m (28m from bay face to
turning boundary) and the minimum spacing between
perpendicular loading bays no less than 6.5m. In such
case the number of bays is limited (five loading bays
for a 33m frontage building), (figure 61)
• Overnight truck parking between loading bays may
be added as long as turnround and manoeuvring
area depth is no less than 20m (35m from bay face to
boundary), (figure 62)
• Minimum bay spacing shall not be less than 3.8m
as long as 5 meters are added to the turnround and Figure 61 Layout for turning and manoeuvring area depth
manoeuvring area depth to allow trucks to draw
for a 15m truck, perpendicular loading bays
forward prior to turning and manoeuvring, (figure 63)
• Minimum spacing for the manoeuvring area depth of a
15m truck is no less than 9m (21.5m from bay face to
turning boundary) and the minimum spacing between
45° angled bays no less than 3.8m, (figure 64)

6.5 m

A list of information related to the specifications of a variety
of trucks used in industrial activities has been elaborated.
Please refer to it when planning the loading, unloading
and manoeuvring areas in the industrial buildings sites
(table 17).

Over Night Parking
3m

15 m

13 m

7m

35 mmanoeuvring area depth
Figure 62 layout for turning and
for a 15m truck, perpendicular loading bays,
intermediate space used for overnight parking

79

E7_V1.indd 79

2/13/19 9:34 AM

3.8 m

21.5 m
9m

10.5 m

12.5 m

Draw Forward

8

m
m

13 m

3.

15

5m

5.5 m 5.5 m

15 m

7.

5

m

45°

Figure 63 Minimum bay spacing for turning and
manoeuvring of a 15m truck in perpendicular
bays

3.

8

m

33 m

Figure 64 Turning and manoeuvring area of a 15m truck in
45o angled bays

Open spaces

Car parking places within the site in the front setback

1. W
 hen designing the industrial buildings open spaces, two main specifics are to be taken into account:
C. All open space design elements shall adequately
match the scale, the height and the space blocks
of the industrial buildings
D. 
The treatment of open spaces shall contribute
to the integration of the industrial building in its
surrounding landscape.
2. The front court should be used for landscaping and
a minimum of 5% of the plot area should be dedicated to open spaces.
3. Open spaces should be landscaped and planted
with evergreen trees/shrubs and green areas. Pedestrian walkways and uncovered car parking areas should be designed to match the entrances,
the circulation and the fences in terms of location
and height. There are two types of shrubs:
E. 
Tall shrubs: used to separate voids, including
the offices, employees amenities and dining
rooms from the production areas, contributing
to a division appropriate to human scale and
finally protecting from wind exposure and view
(screening)
F. Low shrubs: used for the same functions as tall
shrubs but of smaller scale and height
4. 1m within the fence setback as well as 1m around
the administration building should be used for
landscaping and tree planting so as to improve the
overall factory sight, while:
»»
»»

Embellishing the industrial areas
Functioning as protection
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Production Hall
1m
7

Suggested Front
Setback 13.5

1m

Car Parking Area

12.5

Green Area =1m

6

5.5

Amiantit plant – Dammam industrial city – 2012
Use of tall shrubs

Administration and
Services Building

Pavement 60 cm Wide
Around Protection Halls

Figure 65 Landscaping of open spaces around the office
building and the building front facade

Jamjoom pharmaceuticals plant – Jeddah industrial city – 2012
Open space design and use of low shrubs

Jamjoom pharmaceuticals plant – Jeddah industrial city
Landscaping of open spaces and tree planting
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4. 2 Building design requirements

paints suitable for the surrounding natural conditions.
This also contributes in improving durability and
reducing maintenance costs
General instructions
•
Providing
buildings with polyurethane or fiber glass
The architectural design standards for industrial buildings
insulation
to achieve the "U-value" required for
aim at two main objectives, the first being to secure a
insulation
or
thermal transmittance
harmonious functional space and the second to create
•
Pre-engineered
buildings are buildings designed and
a visually distinguished building reflecting the factory
manufactured
entirely
in the factory where cutting
function and its importance, through the consideration
and
welding
are
avoided
on site. The parts that make
of the following factors:
up the structure are lightweight elements that can be
• Simplicity and modernity in choosing the architectural
easily assembled by bolts and hoisted by cranes. This
program, including a set of architectural materials
allows for rapid construction, minimizing waste of
appropriate to the environment
labor requirements
• Elaborating designs that take into account the variety
and the visual relation to the streetscape
• 
Industrial building roofs aesthetically matching the
context and the industrial environment
• Proposed building shape coordinating the architectural
details and architectural character, presenting a variety
of forms within the general design concept for all
aspects and elements of the building
• Distinguishing the administration and offices building
from the production buildings in terms of design,
through some horizontal and vertical architectural
elements. It is possible to reduce the impact of the
structure volume with thick roofs and facades with
no architectural elements by using a single finishing Figure 66 Structural metal building for pre-engineered
material of a single color
building
• The building elevations must be adapted and gradated U-Value: Total heat transfer rate for a series of conductive
with regard to the adjacent existing ones.
barriers and convection in a structural structure.

Structural Systems
Pre Engineered Buildings

It is a structural system that is similar to the
traditional system with its structural elements and yet
fundamentally different from it because the design and
the manufacturing of buildings are entirely done in the
factory. All components are brought to the site and are
assembled, installed and raised by hydraulic cranes. The
pre-engineered buildings are the latest systems in the
world of construction and structural systems for their
advantages and characteristics that are unmatched in
the traditional buildings. They are characterized by:

Tilt-up Construction:

The walls are poured horizontally and moved after some
time to take the vertical position in the building by a
crane. The process of plant cast construction is carried
out at the floor tile at the site or can be poured at a side
platform near the site. The result is: a quick construction
process built according to a well planned process and
closer to the factory production line.

• The construction is carried out within 6 to 8 days after
approval of the sketches, and thus can reduce the
time used in construction by at least 30%, allowing for
faster occupancy and early revenue achievement
• Adopting a structured approach leads to achieve
considerable savings in design, manufacturing, and
construction costs
• Pre-design allows to increase the length, the width and
height of the building
• The extension of the building can reach 90 m. This is • Tilt-up panels are soft and visually rich in shape, color,
one of the most important features of pre-engineered
and texture. These characteristics can be used to
buildings in addition to obtaining large areas without
create innovative designs
pillars
• Concrete block walls work on sound absorption
• Manufacturing of entire buildings is operated in the
through which noise can be isolated inside the building
factory under controlled conditions, thus ensuring
and the airborne external sounds. Sound reduction
quality
index becomes at least 52dB in comparison to about
• Covering the buildings with special types of high quality
20-30 dB for lightweight cladding
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• A structural system that uses insulation materials
efficiently and economically to give the required
"U" values, where buildings that require low
temperatures (e. g cold storage) maintain a moderate
or cold temperature. In this type of insulation walls
and sandwich walls, the integration of concrete and
insulation materials helps to mitigate the negative
effects of heat fluctuations, and lessen consumption of
materials used in interior and exterior finishes
• Fire-resistant for up to four hours, with affectivity in
separation walls inside the building
• A smaller number of separators with a provision in the
use of sealing materials reduce maintenance costs.
What appears from used concrete (soft, rough, and
protrusions) does not require periodic maintenance.
The paints used have high specifications and a long
life span. Concrete surfaces are resistant to mechanical
damages
• Complies with safety standards. All works are carried
out on a flat floor that is without vertical casting and
without scaffolding; thus the worker gets a safer
working environment

4

Project in
KSA

These structural systems presented in paragraph (1)
provide advanced models that are approved for the
construction of industrial facilities and warehouses.
Each has its own characteristics and specifications.
However, the use of these techniques is not binding
on one of these models exclusively. Modern
technologies must be adopted in general, which can
follow one structural model or several integrated
models, in which the option is based on the investor's
desire according to the specifications, cost and data
of each project.
The following recommendations have been formulated
aiming at improving the aesthetics of the building:

Hydra Rig Manufacturing
Facilities- Forth North Texas

1. U
 se of two assorted painting colors
2. Design an integrated building and avoid top, side or
front additions
3. Add elements to hide non desirable views from the
front facade, such as reservoirs, etc
4. 
Insist on the site landscaping elements that
contribute to the improvement of the general
aspect of the building giving it vitality and lightness.

A new establishment to
manufacture and paint
equipment for oil drilling that
includes bridge cranes, armed
floors, paint rooms and more.

5. T
 he space between the buildings not to be less than
5m
6. 
Consider mutual shading between the buildings,
basing the designs on a study of buildings heights
and spacing.

Reinforced concrete truss
Riyadh, KSA

Note:
The economic aspect of steel buildings and their structural cost frequently leads to ignoring the aesthetics of
the building. Therefore, some recommendations are
provided hereafter to improve the aesthetical aspect of
the building:
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1. A
 ttention to the design of the different facades, especially for the factories overlooking more than one road
from the front or the rear and appearing clearly from
more than one road. This is achieved through the continuity and harmony of the external facades finishing
material design, in particular the front facades
Facade Without
Openings

Facade With
Openings

Figure 67 Designing an integrated building and avoiding
top, side and front additions

Figure 68 Improving the factory front facades

Neighbor

Factory Building

Services
Building

Figure 71 Design of factory external facades and attention
to details

2. T
 he area of the external openings (windows) shall vary
between 15 and 25% of the wall area, designing most
of the openings on the south-facing facade, so as to
provide appropriate shading and reduce heat gain due
to exposure to sunlight from the south
3. No window in the production hall should be less than
1m wide and 1m high
4. 
Materials suitable to the hot climate environment
should be used for the factory facade external
finishings, namely:
»»

5m

Neighbor

Neighbor

Building Main Facade

Administration
Building

Main Entrance

Figure 69 Spaces between buildings no less than 5m

»»

5. S
pecial care should be taken in terms of painting
colors, wall patterns, etc.
6. South-facing facades should be provided with shading
systems, in addition to east-facing and west-facing
facades when direct sunlight on the latter is not wished.
It is recommended to provide horizontal shading
systems for the south-facing facades. They exist in
various types that can be adopted in the design so as
to provide the most efficient solutions and they are:

3m

6m

»»
»»
»»
»»

Not Less Than 5m

Figure 70 Mutual shading of buildings
Facades
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Light colored materials for the factory roofs and facades,
whereas such materials are less likely to absorb heat. Materials with a high solar reflectance index (SRI)92
Considering when designing the facade openings that they
do not let insects, birds and environmental pollutants such
as smoke and dust

Roof overhangs
Balconies
Window blinds or louvers
Light shelves

7. N
 o air conditioning units shall appear on the external
facades and building techniques should be used to
achieve a visually agreeable urban setting
8. In some special cases, optionally, other chilling systems
9 To know the solar reflectance index of all materials, refer to
the Lawrence Berkeley National laboratory materials database, USA
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can be used but they should be invisibly installed by
using architectural methods to be ineffective on the
general appearance
• The vertical skylight specific for the special equipment
of the conditioning machines, directly overlooks the
outside, and works to replenish the air with external
air through the windows with a metal structure and
equipped with ventilation openings according to
Figure (72)
• The smallest side of the skylight shall be at least 1.8 Figure 74 Attention to external facades design and
avoidance of overuse of colors and finishing
m; a minimum of 60 cm space shall be left between
materials
the air conditioner and the wall for ventilation and
maintenance work
• The vertical area of the skylight shall not be calculated
from the permitted coverage ratio

Ventilation
holes

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

PRODUCED BY AN AUTOD

Factory

Mechanical
Ventialtion
Area

Figure 75 Screening of devices and utilities placed on
industrial building roofs
Some examples of possible shading systems

Administration

Figure 72 Technical void for AC equipment

Figure 73 Design of factory external facades and attention
to details
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Walls

1. The industrial building external walls must be built
using cement blocks of 2m height from the ground
2. Partitioning should be implemented internally where
separation is required between the various operations,
at appropriate heights thus protecting the work area.
The partitioning walls can be mounted and relocated
easily, if need be
3. If there is a high risk in the factory, the production area
should be completely separated from the warehouses
area, taking into consideration the fire ratings of the
partitioning walls by referring to the fire security and
safety in industrial buildings appendix for more details.

Wall construction using blocks of 2m height from the
Production hall doors in factories requiring high levels ground
of cleanliness
1. Factories requiring high levels of cleanliness such as
pharmaceuticals, food and beverage manufactures
shall have two doors, one opening when the other
is closed. These doors can be automatically controlled through an air shutter and have in such case
non absorbing surfaces
2. Use of plastic air shutters to control the temperature
between two different zones, also from the inside
where the production area could be exposed to dust,
insects or air

Floors

A series of general properties must characterize factories
floors, namely:

1. A
 ll building floors should be at the same level
2. They should be sufficiently resistant to bear heavy
machinery and equipment
3. They should not be excessively expensive
4. Easy to install
5. Resistant to shocks, scratches, vibrations and to heat
conduction
6. Pleasant and comfortable to look at
7. .Hygienic and odourless
8. Resilient and smooth under the feet
9. Noise absorbing
10. Food and pharmaceutical factory floors should be
resistant to acid or epoxy or any other materials
provided they are impermeable, non-absorbing, easy
to clean, non slipping, non toxic, free from cracks and
incisions, resistant to weak acids, alkalis and vapour
11. 
Floor expansion joints should be made according
to the specifications proper to floors. Columns and
machine bases should be isolated
12. Floors should be designed and made slantwisely to
facilitate washing and draining

Examples of floors
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6m

6m

6m

6m

6m

6m

6m

Factory buFialdcitnogry building

Factory BuFialdcitnogry Building

6m

6m

5m

Factory MFaainctFoarcyaM
deain Facade

Administration
Administration
and Servises
and Servises
Building Building
13.5m

13.5m

Services Services
Administration
Administration
Building Building
Building Building

13.5m

6m

5m

6m

13.5m

1. In case administration buildings are separated from
the production area, the space between the buildings
shall be no less than 5m (according to the NFPA
conditions) or adjacent to the production area
2. It is forbidden to use the administration building to
accommodate the workers
3. The administration building should be located in the
front part of the factory facing the main road. No
administration buildings should be located in the rear
or side parts without prior consent of the Authority
or the existence of reasons related to the operation
of the factory
4. No basement should be built on the factory site
5. 
The administration and related services buildings
that are separate from the manufacturing building
may have a ground floor and three storeys with a
maximum height of 16m, including the final coating.
In such case, the buildings shall be equipped with
escape ladders according to the NFPA conditions
6. 
The administration building consists of the various
departments staff offices, the manager’s and meeting
rooms and the secretariat along with the necessary
services such as water closets, buffet, depot, archive
rooms and other service areas required for the staff
working in the factory administration building
7. The width of the administration building gate should
be no less than 2m
8. The width of the main corridors in the administration
buildings should be no less than 2m and of the
secondary corridors no less than 1.5m
9. 
Distinctive architectural features should denote the
administration building facades
10. An appropriate for the nature of the industrial city
distinctive finishing type should be used, such as
stainless steel, glass, aluminum or any other materials
to achieve the purpose of giving the building a good
distinctive architectural facade
11. 
The interior divisions in the factory administration
buildings should feature dimensions and surface
areas appropriate for the use and function of spaces.
Gypsum boards are preferred as space partitions
12. 
Natural lighting and ventilation as well as air
conditioning should be provided in the administration
buildings
13. 
Accessibility of the disabled to the administration
building should be ensured
14. 
It is preferred to have a separation between the
administration building and the employees’ facilities
building as suitable for large factories

6m

Administration buildings

Factory MFaainctFoarcyaM
deain Facade

Figure 76 Administration and staff services building location

Figure 77 Facades of administration buildings

BMW plant
Leipzig, Germany

Ipekyol textile factor
Turkey
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Standards and Requirements of Nurseries in
Industrial Establishments
• Architectural side
1. If the site is within the factory:
»»
»»
»»
»»
»»
»»

If it is within the factory then it must be independent of the
production line building
It must be isolated from gates
It is preferable to contain a safe play area that is outside the
movement of vehicles or be far and isolated from the gates
There must be a safe assembly point and an emergency exit.
The needs of persons with special needs, such as entrances
and corridors, must be taken into consideration
If it is within the production building, the nursery must have
a private entrance that is far from the gates of production
lines and others

2. Design spaces

The following aspects and requirements must be
followed to design and distribute spaces for nurseries
within the factory:
A. If the building is within the administrative building
of the factory, then the nursery must be isolated from
the other employees or it can be only merged with the
women's rest room.
B. It should have a private entrance.
C. It should have special toilets designed for children and
staff.
D. The nursery room area should be as follows:
Age of the child

Area

For children 0-2 years

each child should have an area of at least 2 m2

For children 3 – 5 years

each child must have an area of at least 2.5 m2

For children 6-7 years

each child must have an area of at least 1.8 m2

These areas are also applied on activity and food rooms.

Employees facilities

1. T
 he minimum level of facilities to be provided for the
workers in the production halls is: a praying room, a
canteen, water closets, a buffet, a locker room, a firstaid room as long as the surface areas of these units suit
the number of workers
2. .In large factories, provide a separation between the
administration building and the employees facilities
building
3. Foresee 0.8m2/worker in the praying room and 1m2/
worker in the canteen
4. The first-aid room surface area shall be no less than
10m 2
5. The following criteria shall be met with regard to the
workers facilities: one washbasin/15 workers, one
WC/15 workers
6. Lockers and locker-room (one locker per worker)
7. When the number of workers in the factory reaches
250, a social service center shall be provided including
a mosque within the factory building requirements and
when the number of workers exceeds 300 persons, a
resident physician shall be on site. Should the number
of workers reach 500, an ambulance shall also be
provided
8. It is strictly forbidden to provide accommodation for
the workers or the employees within the factory site
boundaries save for the guard’s room
9. The workers facilities should not open directly to the
production halls; provide some kind of privacy
10. Posters shall advise the staff to wash their hands with
soap and antiseptics after using the water closets to
avoid any pollution of the products and particularly in
the food and pharmaceutical products manufactures

3. Structural requirements

The following should be taken into consideration:

A. Emergency exits must be close to the children's rooms
and isolated. It should be exclusive for children to avoid
any obstruction of children movement in case of fires
B. There should be clear signs of emergency exits
C. In the case there is a staircase, the width of the stairs
must be at least 2 m2 and the landing not less than 2 m2.
D. The corridor leading to the emergency exits should
not be less than 2.5 m2

Employees Car Parking

4. Security and safety requirements

￼Administration

Employees Car Parkings

The following should be taken into consideration:
1- The building materials should be thermal insulators.
2- The building materials should be fire resistant.
3. It is prohibited to use any harmful substances.

Workers Water Closets Washbasins and Lokers

Agents and
Employees
Entrance

Meetings Room￼
Medical Unit

Canteen

Employees Water Closets Washbasins and Lokers
Praying Room
Praying Room
Employees Water Closets Washbasins and Lokers

Female
Room

Medical Unit￼
Meeting Room

Canteen

Employees Water Closets Washbasins and Lokers

Manufacturing and Storage

Figure 78 Workers facilities
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• G
 lobe lamps (100 watt) should be placed on the
lighting posts, installed according to the technical
specifications for fences approved by the Authority

Entrances and gates

1. E
 ntrances should be on the side roads only (20-30m).
No entrances should be located on main roads wider
than 30m
2. Factory gates should not open on main roads that are
40m wide and more, unless no other side road allows
access to the factory, according to the specifications of
the industrial city
3. 
Should the factory wish to open gates on a main
road that is more than 40m wide, prior coordination
shall take place with the Authority so as to adapt the
entrances and exits according to the models approved
by the Authority, to accommodate the factory entrance
and exit movements to the main road circulation

Workers facilities,
Canteen

4. 3 Site design requirements
Fences

1. F
 ences from all sides should be of square steel sections, according to the model adopted by MODON
2. The fence consists of the following elements:
• Reinforced concrete beam no less than 30cm above the
ground, on reinforced concrete foundations every 5m
• Structural steel columns of a cross-section 6x10cm, not
less than 2m high, every 3m
• Vertical steel sections 6x3cm every 13-15cm, at least Dammam industrial city
2m high
• The vertical steel sections are connected to the fence 4. Each factory should have at least two gates of a width
with steel ties of square or circular section of 25mm
no less than 6m, for the land plots more than 30m wide
diameter
5. Should the land plot width not exceed 30m, the facSteel bars 6x 2cm with a space
tory should have at least two gates, one main gate at
Main columns of iron each 3m
between each 13-15cm,
height not less than 2m
height not less than 2m
Steel bars with circular strip
least 5m wide and one side gate at least 3m wide
or square diameter 25mm
6. When the factory disposes of two gates, consideration
should be given to the turning circles of trucks and
articulated vehicles used in the factory (table 17) to
determine the distance between the gate axis and the
road axis
Finish Level
7. Each factory should have a gate dedicated to workers
and employees and other gates for the entrance of raw
materials and the dispatch of products
Figure 79 Model of factory fence approved by the Authority
8. It is recommended that all external and internal gates
be slide gates or roll-up doors
• The fence should be painted with an epoxy weather
9. The factory external gates should be as high as the
resistant material, dark grey color
fence (2.5m) and the internal gates no less than the
• All fences of road facing factories should be painted
external ones
in the specific color of the zone in which the factory
10. .
Factories should have special entrances for the
is located, as specified by the administration of the
disabled
industrial city, or according to the type of industry and
11. The external gates design should match the form of
following the instructions of the administration of the
the fence, while privileging simplicity and innovation,
industrial city
modern technology, control and supervision
3000

+000

2000
300

2300

150
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Hall

Minimum
Pavement
Width 60 cm
15cm

Side Road Less Than 2030- m

Entrance
Entrance

Production

Road Level

Figure 84 Pavement dimensions around production halls
Factory Fence

Main Road 40 m

Main Road 40 m

Figure 81 Possibility of having entrances from main road in
case there is no facade on a side road

Pavement

Side Road Less Than 30-20 m

Entrance

Entrance

Factory
Building

Pavement

Figure 80 Entrances from side roads

Figure 85 Minimum width of roads surrounding the factory

Advertising signs

1. T
 he factory is committed to place an advertising sign
according to the model approved by the Authority, as
shown in the photo. Save for this sign, no other signs
If the elevation width exceeds 30 m
should be placed and fixed on the industrial building or
in transgressing locations on the fences or on the roofs
Gate
Gate
6m
6m
of the administration buildings
2. The sign should be made of aluminium with the following specifications:
Road 30-30 m Wide
• Technical specifications: 275cm height, 245cm width
Figure 82 Factory gates dimensions should the facade be
from both sides. Advertising surface 200x121cm
more than 30m wide
• Structure: two aluminium sections. Section 1, aluminum
pipe 3mm thick and 13mm diameter and section 2,
If the elevation width doesn't exceed 30 m
aluminum 4mm thick and external diameter 15.85cm.
Front and back sides of the sign: aluminum cladding
Main Gate
Side Gate
4mm thick, white
5m
3m
• 
Advertising material: 3M vinyl for logo printing,
gradient colors fixed on cladding. 3M reflecting sticker
Road 30-30 m Wide
(beehive)
Figure 83 Factory gates dimensions should the facade be
• Painting: in-design post painting in white resistant to
less than 30m wide
heat, humidity and natural elements
• The sign should be fixed on a reinforced concrete base
Pavements
50x50cm, 14mm SABIC steel, 320 n readymade cement
1. Pavements no less than 60cm wide and 15cm high in
cubes with 8 painted and rust resistant stainless steel
relation to the surrounding road level should be made
screws per sign
around the production halls
3. The Authority takes care of the execution of the adver2. The minimum width of the roads surrounding the factising sign through an accredited contractor and the
tory should be 3.5m
cost is charged to factory
3. Pavements shall be made using concrete slabs, interlocking pavers or concrete or asphalt layer
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5m

3m
Modon Logo
Consultant
Perspective

Contractor

3m

3m

ProjectName

Modon
Logo

4

Perspective
GeneralLocation

ProjectName
Consultant
ProjectNumber

Contrator

3m

2.5m

Factory Name

Landscaping

1. L
 andscaping and planting should achieve a buffer zone
between the industrial use and the non industrial use.
Open areas may be used to establish natural boundaries between the industrial and the non industrial uses
Advertising signs approved by MODON.
2. Landscaping and planting should be assigned to a contractor qualified in this field
The Identification Boards of Projects under Con- 3. To make the most of the open areas for parking and
struction
traffic and maneuvering trucks and considering the
• They are temporary boards to advertise the
comparative study where the percentage can be redevelopment of a particular project. They are placed
duced and a percentage of 5-10% of the plot area is
on site and are visible without barriers
adopted
• The Owner shall be required to place an identification
board under construction in accordance with the model Levels of roads on the premises
approved by the Authority (as shown in the Illustration To facilitate entry to and exit from the factory, the final
Form (1) and (2)
level of the roads on the premises shall not exceed the
• They should include the name of the project, the level of the road asphalt by more than 35 cm.
developer of the factory, and the advisory bodies
owning the project, the contractor, and the supervisory
authority
• Height: The height of these boards can be up to a
Level Difference Not
Exceeding 35 cm
maximum of 6 meters from the paved floor, and shall
Production
Inner
Road
be visible from a distance of 10 meters
Hall
Level
Front Road Level
• Structure of the board: Galvanized steel pipes with
iron plates to write names and the height of the letters
should not be less than 75 mm
• Installation: The identification board of buildings under
construction shall be fixed on a precast concrete base, Figure 86 Relation of the premises road level to the front
or can be installed on iron bases that are stitched into
road level (not more than 35cm)
the ground, temporarily installed and can be removed
Level difference between two neighbors
after construction is completed to be used again.
• Illumination: The board is illuminated appropriately to In case there is a level difference between the two
allow night vision
neighbors of more than 2.5 meters, a concrete supporting

wall must be placed on the fence
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6.0

75.0

100.0

Stores = 972 m² = 31%

Total Area Per Floor = 4065 m²

6.0

6.0

Factory Area = 2182 m² = 58%

Offices=912m² = 11%

Controlled Area

13.5

Service Area = 304 m²

Figure 87 Allocation of 5-10% from the land area of the
factory front side
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4. 4 Utilities

Natural and artificial lighting

1. N
 atural lighting should be provided from the ceilings
in work places for a better lighting quality in the work
environment and a reduction of artificial lighting costs.
2. Lighting levels should be appropriate to the functions
and according to specifications
3. 
Production halls should be provided with natural
lighting, unless otherwise required by the factory
function. Openings should be sufficient corresponding
in average to 10% of the space area. It is recommended
to use rooflights for natural lighting further to a careful
study of areas and rates by the project engineer.
Rooflights should not exceed 15% of the overall roof
surface, making sure that natural (or artificial) lighting
does not increase the temperature inside the building
4. Natural or artificial lighting in pharmaceuticals and
food factories should be sufficient without altering the
properties of the colors used in the process. Lighting
units should be fixed above the wall in all production
phases and be of a secure type, so as not to pollute the
products in case they are broken, not to cause shadows
or dazzling light
5. Taking care of the shading systems on the south, east
and west facing facades of the building as a way to
allow natural light while reducing the glare and the
direct sunlight in work places
6. 
Natural lighting should be provided in employees
facility buildings
7. The factory undertakes the lighting of the fence using
weather resistant lighting units of no less than 100
watt every 5m along the fence.
8. 
The factory undertakes the lighting of driveways
within the site, using weather resistant lighting units
appropriate to the nature, needs and operation of the
factory
9. 
External lighting should be connected to an
independent distribution board placed in the guard’s
room, taking care that no other loads are connected to
that board. In case of factory expansion, new circuits
should be added to that board or a new distribution
board should be added, controlled from the guard’s
room. Fence lighting should conform to the model plan
10. 
A comprehensive description is to be submitted
including the properties of the lighting units, the
sockets used, the wires, the cables and the distribution
boards

Figure 88 Ensuring natural lighting

Natural ventilation

1. C
 onsideration of ventilation in administration buildings,
services buildings and workers buildings according to
a mixed natural and mechanical ventilation plan for
the large surface areas (in work places and offices) to
obtain a better air quality
2. Consider securing cross ventilation in the places where
facing openings can be positioned, taking into account
the distance between such openings
3. Building openings should be studied so as to take into
account prevailing wind direction, in particular winds
bringing about smoke and pollutants from adjacent
sites or from the site itself
4. It is possible to refer to additional efficient natural
ventilation design guidelines through ASHRAE 6.2.1
standards (ventilation for acceptable indoor air quality)
and CIBSE AM10 (natural ventilation in non-domestic
buildings)
5. Use a variety of natural ventilation means combining
windows and ceiling openings, according to the
building type (administration – employees amenities –
production hall) and to the nature of use of the space
Lateral Skylight

Transverse
Aeration
Wall Vent

Wind Turbine

Roof Vent

Mechanical Sectio
High Level of Ventilation

Figure 89 Natural ventilation
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Air conditioning

1. A
 ir conditioning in production halls and administration
buildings should be central and equipped with a
programmed operation control system
2. Requirements specific to the design of air conditioning
and ventilation and necessary calculation should
be observed, as well as the general and special
assumptions stipulated in the standard specifications
or other accredited specifications such as the ASHRAE
and ARI codes, taking into account the NFPA codes
related to safety
3. The factory undertakes not to proceed to the installation
of cooling units in an independent manner, should
district cooling services be provided by accredited
service suppliers. Other services are provided in
the industrial cities according to defined categories
and in such case, relevant settings are made on the
factory fence to connect to the service, through the
cooling service supplier, according to the instructions
and requirements of the latter. Water resulting from
the cooling system should not be discharged in the
drainage network before checking its conformance to
the environmental criteria
4. It is forbidden to use split conditioning units in the
factories, unless prior permission is granted according
to the site conditions, the type of production and the
extent of availability of central cooling services in the
city. It is also forbidden to fix or install air conditioning
units on the external facades of the production halls or
administration buildings
5. It is forbidden to place central air conditioning units
on the roofs of the factory production halls facing the
main road or inside the side setbacks. The designer is
to present the solutions that are appropriate for the
position of the units, either by increasing the setback
distance or through the architectural design without
violating the terms of this clause
6. 
Wall sections and external roofs should include
appropriate thermal insulation covering the overall
plan to reduce air conditioning loads
7. Safe operation should be taken care of so as the system
or one of its components do not represent a source of
hazard, such as fire for example, and do not cause fire
or smoke transfer from one place to another, according
to the standard specifications of smoke control of the
NFPA.
8. The system should be in position to handle and control
fire smokes (NFPA & ASHRAE)

Air conditioning mechanical works

1. V
entilation rates for industrial purposes are to be
according to the needs, provided they meet the
ASHRAE code
2. Food industry air conditioning equipment must have
two-phase hi-tech systems with filters
3. Duct construction must meet the SMACNA standards
4. All air openings must be covered with sand traps, and
clean air openings with insect mesh
5. 
Industrial environment pollutants, including dust,
odors and particles suspended must be treated in the
inner ventilation instead of using ventilation systems
installed on the roof. Air exchange flow should meet
the rates provided in the ASHRAE standards
6. All ventilation & air conditioning equipments should
be designed to work 24 hours a day at a maximum
ambient temperature of 50°c
7. All warehouses should be equipped with ventilation
systems with a minimum air exchange rate of 10 times
per hour. In halls, the rates shall be the following:
A. 
20 to 25 times per hour for foundries, furnaces,
painting, mills, and thermal forming & forging
B. 15 to 20 times per hour for paper and textile
C. 10 to 15 times per hour for machines, equipment, and
workshops
8. The administration building should be air conditioned
9. Ventilation rates in kitchens and water closets should
be secured at no less than 8 to 10 times per hour.
10. Textile factories should be air conditioned, maintaining
a relative humidity ratio of 65%
11. All exhausts should be properly treated before their
discharge, so as to avoid pollution.
12. 
All control and electricity rooms should be air
conditioned
13. 
Proper treatment should be provided for boiler
feeding water networks, and cooled water. Water
should be secured for machines requiring cooled
water, or treatments during their operation.
14. Saving electric energy should be considered in cooling
and ventilation
15. 
Air conditioning equipment with low electric
consumption should be selected based on accurate
calculations
16. Central air conditioning devices should be equipped
with a programmed control and operation system
17. 
Conditioned air curtains should be used for doors
frequently opened in conditioned areas
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Electricity
Electrical works requirements

1. It should be considered that the consumption voltage
in the industrial city is 3-phase, 230/400 V, 60 cycle, 4
Wire
2. Electrical works should be designed according to the
standard specifications issued by the SASO or any
other accredited international standard specifications
3. 
The surrounding air temperature (50m) should be
taken in consideration into the calculations for the
design of the electrical works concerning the cables
and protection devices
4. A room should be provided to house the electric power
transformers according to the requirements of the
power supply company. The design and specifications
of the room should be approved by the company and
any modifications related to the dimensions of the
transformers and the special equipment requested by
the company should be made during the design phase
and before the beginning of the works
5. In general, the following specifications should be
considered for the transformer room:
• The min. dimensions should not be less than 5x4m for
each transformer, at least 3m height with flooring to
avoid accumulation of industrial waste
• The room should overlook the street
• The room should be covered
• The room should be located on a main road, at least
10m wide and in case more than one road is available
or the investor wishes to locate on a side road,
the company should be consulted to examine this
possibility, provided the width of the side road is no
less than 10m
• The room should not open onto roads more than 40m
wide. Should it be necessary, the company should be
consulted to examine this possibility
• The floor level of the room should be at least 30cm
higher than the pavement level
• The transformer room construction is to be done
according to plans and specifications accredited by the
electricity company
• The initial estimates of power are calculated on a basis
of 55-110w/m2 of the factory area
6. The electricity company is responsible for the supply
of electrical power to the industrial cities (the factory
should coordinate with the branch of the company
specialized in electrical power supply procedure),
stating the estimates of electrical loads needed.
7. 
The electricity company undertakes to supply the
factory with the necessary electrical power according
to the actual need for the operation of the production
lines, provided a demand is submitted for an additional
expansion with increase of production power with
a statement of the electrical supply specifications,
voltage(KVA) and component

4

8. T
 he above requirements are general. In special cases
or for special requirements, the investor may contact
the electricity company to find a solution suiting both
parties
9. The factories and installations are subject to the above
mentioned requirements below 16 Mega. Should the
loads exceed this figure, special procedures and handling shall apply
10. Main distribution boards should be installed in the
typical electrical distribution room, as close as possible to the room proposed for the electricity company,
near the high pressure cables supplying the site
11. The earthing protection system and its components
should be described, the properties of the materials
used and the maximum resistance permissible for the
earthing set
12. All information related to the wiring should be mentioned, as well as any additional information related
to distribution boards (lists of keys) indicating the details of any special compositions
13. A back-up electric power supply source should be secured for large factories, in case of main electric power supply outage, taking all measures for the connection between the source and the electricity company,
the power general source and the back-up source

Ensuring outdoor lighting

Ensuring natural lighting to the extent possible
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Table 8
Electric power indicative rates depending on the type of industry
Industrial activity

Electrical power use (KVA/m2)

Manufacture of food products

2/50m2

Manufacture of textile and wearing apparel

3/50m22

Manufacture of wood, wood products and furniture

2/50m2

Manufacture of paper, printing and publishing

2/60m2

Manufacture of chemicals and plastic products

2/60m2

Manufacture of building materials, porcelain and glass

4/100m2

Manufacture of basic metals

6/75m2

Manufacture of fabricated metal products, machinery and equipment

4/60m2

Cold storages and warehouses

3/30m2

Source: International specifications

separate interrupter so as to be able to reduce power
consumption in the factory by 25% during peak time
defined for each production area
For the rationalization of electric power consumption, 16. Using apparatus of high thermal quality and efficiency
the following requirements should be taken into 17. Using lighting of high efficiency and low power
consideration:
Land Plot
Limits
consumption (such as lamps with
electronic
ballasts)
18.
Using
sufficient
openings
to
introduce
natural
lighting
1. Selecting less power consuming machinery
2. Setting machinery in the best sequence of usage
Land Plot Limits
3. Using suitable thermal insulation for steam, and hot/
cold air lines
4. Exploiting air and solar heat recovery processes and
Expansion
other alternatives to save power in the production
Expansion
Electricity
operations
5. Exploiting solar energy systems and eolic energy if
Fences At The
Expansion
Plot Bondaries
possible
Expansion
Possibility
Of Car Parking
Electricity
6. Insulating buildings externally, as well as insulating
surfaces
Fences At The
Plot Bondaries
Road
7. Using colors that help increase solar reflectance
Possibility Of Car Parking
8. Using electronic ballasts and condensers with magnetic
ballasts to improve power coefficients in gas lighting
Road
units
9. Using modern reflectors in lighting devices to increase
luminous yield
10. Using light control devices (when rooms are empty)
Fences at the
Electrecity
such as sensors or stopwatches
Plot Boundaries
11. Concerning production halls and warehouses,
distribute switches around the place to facilitate
Fences
Notat the
Fences
Electrecity
lighting control from any section of the halls.
Obstructing
View
Plot Boundaries
12. Designing circuitry in a way securing the distribution
of loads according to operation times and schedules
Fences Not
13. Using power coefficient improvement devices – with
Obstructing View
main distribution board of appropriate capacity, should
the total power coefficient of the factory fall under 0.8
14. Equipping production lines with electric consumption
meters
15. Designing the power circuitry after the counter in Figure 90 Electricity room specifications
two circuits, one for the necessary loads and one for
the secondary loads providing each circuit with a

Requirements for the rationalization of electric
power consumption
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Building Requirements within the Industrial City

Communications

1. E
 ach plot shall be equipped with a telephone cable
with at least 5 lines, installed by the telecommunications company according to the approved specifications
2. This shall be coordinated with the telecommunications
operator in the industrial city
3. The technical specifications for internal extensions
should be observed during interior design, namely:
• All cabling solutions should be hidden, and extended
in suitable ducts, sufficient to meet current and future
communication services needs
• The extensions of communication cables should be in
separate ducts. No other cables should be housed in
the duct carrying the communication cables, since it
would be difficult for the Saudi communications to use
such extensions in order to provide the service
• It is not permitted to use other service circuits (other
than communications) in one duct or cable along with
the communication circuit
• If necessary, soldering of wires should be done in the
boxes used for drawing the wires. Such soldering
should be avoided in ducts between boxes
• Wires or cables (min.: 4 wires, or 10 pairs of cables)
should be extended in a duct to the point of connecting
service to the building, at the location of the connection
box (proctor or distribution point). In case there are
several separate buildings in a factory, a cable should
be extended from each building to the above box or to
a single location in the main building before drawing it
to the box location
• A suitable number of sockets, 2 at least, should be
provided in each room.
• The competent communications company shall connect
the hidden service wire terminals or the terminals
of secondary cable pairs and make the necessary
connections at the subscriber connection box
• The competent communications company is not
responsible for providing cables or wires to connect the
subscriber devices or equipment after the connection
point in the subscriber connection box
• The developer should use ducts made from
commercially available PVC, 30-50mm diameter, to
cover the future needs in wires and cables, dedicating
these ducts to this purpose only
• Wires specific to the communications service should
be used according to the specifications of the
communications company
• The communication outlets should be of the standard
type used by the communication company, with 4
screw sockets, or typical integrated sockets (ARG11),
leveled with the wall surface on the service outlet
boxes fixed in the wall

4

• All sockets and outlets used should be of the type
manufactured for communication services. In no case
should the sockets and outlets manufactured for
electrical power be used for communications
• A cavity should be made on the external side of the
factory fence wall and an open channel should be made
from this cavity to the ground level. A PVC channel of
100mm inner diameter should be drawn from the end
of the open channel to a depth of 30 cm in the ground,
extending 15cm outside the property borders

Sanitary works requirements

• S
 anitary works design shall be in conformity with the
Saudi specifications or any international standard
specifications (American, British, German) accredited
by the SASO, whereas the conditions of the NFPA shall
also be observed
• Service water and drinking water reservoirs shall be
separated from the fire fighting water reservoir, the
conditions of the NFPA being also observed
• 
Service water reservoir shall be connected to the
service water main supply pipes in the industrial city.
• Fire fighting water reservoir shall be connected to the
industrial water supply mains in the industrial city.
• Irrigation water network shall be separated from the
fire fighting water reservoir
• It is not permitted to discharge rainwater in the sanitary
drainage network
• Hygiene and health protection should be observed
in particular in manufactures of food, dairy products
and meat products where workers shall go through
compulsory washing before entering or exiting the
factory hall
• Water supply lines and drainage lines shall be separated
• A system shall be used for industrial water treatment
where necessary (such as in cement, chemicals, milk
products manufactures), prior to its discharge into the
network, implementing the environmental protection
standards according to the document 1401/1402H
issued by the Saudi Presidency of Meteorology and
Environment or any of its supplements
• Water resulting from the use in the factories shall be
treated before its discharge into the sanitary network
of the industrial city, should its specifications exceed
the permissible limits for a direct discharge into the
drainage network
• Used water treatment and relevant quality type shall
be clearly detailed
• 
Waste water discharged from the factory shall be
treated before its discharge into the sanitary network
of the industrial city, should its specifications exceed
the permissible limits
• Service water shall not be used for industrial purposes
• 
Ablution areas, bathrooms and kitchens shall be
provided with hot water
97

E7_V1.indd 97

2/13/19 9:35 AM

Sewage (Unserviced Areas)

• The mechanism described below for sewage
reservoirs is a temporary mechanism for dealing with
sewage flows. A more appropriate mechanism is
then implemented as a final method of wastewater
treatment
• The septic tank consists of two rooms (solid) and
drainage to the leaching trench as shown in the
attached figure
• The capacity of the septic tank is designed to
accommodate a two-day flow average
• The first compartment of the septic tank receives the
waste water and reserves it for a period of time to
deposit the heavy solids before it flows into the second
compartment to deposit more solids to the lighter
weight before it flows into the trench
• The leaching trench works through gravel filters for
the disposal of primal water treated as indicated in the
associated drawing
• An access road for trucks should be provided to allow
discharge of the septic tank when it is filled
• The septic tank and leaching trench must be located in
the direction of the wind and at the farthest distance
away from the population

98

E7_V1.indd 98

2/13/19 9:35 AM

Building Requirements within the Industrial City

Drinking / service water

1. Drinking/service water is the water supplied to the
industrial city for use by the personnel, in addition to
dedicated purposes in the production operations in
some of the processes
2. This water usually originate from artesian wells or from
the sea after desalination and treatment. Knowing that
the use of this water for bottling and further selling or
cooling or washing or industrial use is forbidden. In
pharmaceutical and food industries, using this water
should justified as well as the necessary annual quantities stated
3. Ground level reservoirs shall be at a distance of 2m
from the fence
4. Water reservoir shall be at least 10m far from the water
drainage tank.
5. Treated industrial water is defined as the product of
distillation, filtering and treatment of the sanitary water treatment after exiting the treatment plant. This
water is used for irrigation and fire fighting and some
production operations in some industries

4

6. External connections shall be provided of at least 40mm
diameter, choosing the appropriate valves, compatible
with the valves used in the utilities network, informing
the service water operator in the industrial city
7. Coordination with the operator of the industrial city is
a must
8. The quantity of water required for the factories varies
between 25m3/ha/day for factories with low needs
and 200m3/ha/day for factories with high needs. The
following table shows the quantity and type of water
required for each industry type
9. Workers needs inside the factory 30 lit/person/day
10. Irrigation needs inside the factories are estimated to
10 lit/day/m2
11. The minima of harmful substances in service water ac
cording to the standards issued by the Presidency of
mete- orology and environment shall not be exceeded
and these-are:

Table 9:
Quantity of water required for various manufactures
Type of manufacture

Estimated number of workers per h

Type of water required

Quantity of water required

Food and beverage

50

Drinking water 100%

100m3/ha/day

Pharmaceuticals

50

Drinking water 100%

75m3/ha/day

Building materials

50

Drinking water 100%

100m3/ha/day

Clean industry

50

Drinking water 100%

50m3/ha/day

Wood and metal

100

Drinking water 30%
Treated industrial wastewater 70%

100m3/ha/day

Petrochemicals

50

Drinking water 30%
Treated industrial wastewater 70%

200m3/ha/day

Plastic

50

Drinking water 30%
Treated industrial wastewater 70%

200m3/ha/day

Source: Specifications established in the industrial cities in the Kingdom of Saudi Arabia
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Physiochemical properties

Biological properties

The average total coliform count over a 30-day period
should not exceed 1000 MPN/100ml

Table 10:
Drinking water physiochemical properties

Requirements related to primary treatment
before discharge in the central treatment utilities

Property

Permitted level

Floating substances

-

PH

6-9 units

Total suspended
solid substances

15mg/lit (max)

Turbidity

75 NTU (max)

Heat

The Presidency of Meteorology and Environment is
studying the caloric properties of water in each condition

Source: Presidency of Meteorology and Environment, General environmental law and implementing regulation, 2001

Organic chemical properties

Table 11:
Service water organic chemical properties
Properties

Monthly average
mg/lit

Biochemical oxygen demand

25

Chemical oxygen demand

150

Total organic carbon

50

Total nitrogen by Kjeldahl method

5

Total chlorinated hydrocarbons

0.1

Oil and grease

8

Phenols

0.1

Source: Presidency of Meteorology and Environment, General environmental law and implementing regulation, 2001

Inorganic chemical properties

Table 12:

1. T
 hese requirements apply to waste water resulting
from the industrial operations before discharge into
the public sewage network. The following are guidelines for primary treatment and show the maximum
limits of pollutants in discharged water
2. The factory is committed to build an internal sanitary
drainage network to be connected to the main network using external connections of at least 150mm
diameter and to be implemented by the sanitary and
industrial drainage operator in the industrial city. An
industrial waste primary treatment system shall be
provided and water shall be conform to the environmental criteria included in the environmental requirements guide of the Authority before being discharged
in the public network
3. Sewage water with different properties shall be led to
special lines and non polluted surface water and water
used in cooling devices may be discharged if conform
to the environmental criteria
4. Water discharge and primary treatment requirements
shall be observed before discharge to the central treatment utilities network. These requirements are provided in the environmental standards and procedures for
industrial facilities and services in the industrial city
published by the Authority
5. The criteria and terms governing untreated sewage
water to the public utilities network, according to the
implemented regulations of the general environmental law in the KSA published by the Presidency of meteorology and environment, shall be observed as shown
in the following tables:

Service water inorganic chemical properties
Properties
Ammonia (as nitrogen)

Monthly average mg/lit
1

Arsenic

0.1

Cadmium

0.02

Residual chlorine

0.5

Total chrome

0.1

Copper

0.2

Total cyanide

0.05

Lead
Mercury
Nickel

0.1
0.001
0.2

Total phosphates (as
phosphorus)

1

Zinc

1

Source: Presidency of Meteorology and Environment, General environmental law and implementing regulation, 2001
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Building Requirements within the Industrial City

Physiochemical properties

Industrial drainage treatment works

Table 13:
Physiochemical properties of untreated sewage water
Property

Directives

Floating substances

Free

Total suspended solid substances

T2000mg/lit

(PH)

5-10

Temperature

60oc (max)

Source: Presidency of Meteorology and Environment, General environmental law and implementing regulation, 2001

Organic chemical properties

Table 14:
Organic chemical properties of untreated sewage water
Properties

Directives (max. level) mg/lit

COD

1500

TOC

1000

Oil and grease

120

Phenols

150

Total chlorinated hydrocarbons

0.5

Source: Presidency of Meteorology and Environment, General environmental law and implementing regulation, 2001

Inorganic chemical properties

Table 15:
Inorganic chemical properties of untreated sewage water
Compound

4

1. E
 xecution of industrial drainage treatment operations
on the basis of environmental criteria before direct
discharge to the sanitary and industrial drainage network, in coordination with the industrial city operator.
The systematic criteria to dispose of industrial water in
the utilities network are determined by the discharge
rates (tables 14 and 15) to avoid overloading the sewage network or the treatment unit, provided that discharge only takes place when wastewater meets the
environmental criteria
2. Undertaking of primary treatment of industrial drainage water
3. Use of treated industrial drainage water for some industrial purposes such as cooling, firefighting, production
process such as the production of paper and similar as
well as irrigation of green areas within the factory site

Rainwater drainage

1. A
 separate network shall be made for rainwater
drainage and connected to the street level (figure 89)
2. Drainage pipes shall not pass under the ceilings of the
production halls or the electricity room
3. 
Design considerations for the rainwater drainage
network:
• 
Provide an inspection chamber level at least 30cm
above the exit
• 
Indicate the dimension of the opening of at least
60x60cm
• Indicate the rainwater drainage path for the buildings
roof, the production halls as well as the location and
the dimensions of the vertical pipes and the collection
rooms
• Use of concrete to build the inspection rooms

Max. permitted limit (mg/lit)

Arsenic

1.0

Cadmium

0.5

Total chrome

2.0

Copper

1.0

Cyanide

1.0

Lead

1.0

Mercury

0.01

Nickel

2.0

Zinc

10.0

Source: Presidency of Meteorology and Environment, General environmental law and implementing regulation, 2001

Rainwater Drains
On The Roof

Collection Tanks
Every 20 m

Factory Building

Towards Rainwater Drainage

Figure 91 Rainwater drainage in the factory
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Refuse (solid waste)
Solid waste

floor shall be constructed of concrete or another
impermeable material
• A location shall be assigned by the factory within the • All tanks in which liquid hazardous waste is stored shall
be surrounded by a dike or secondary containment
plot boundaries to collect (store) non-hazardous solid
structure configured to contain the waste under tank
and industrial waste, provided that waste collection
failure conditions
means have a secure an easy access to such location
• The storage surface area shall be determined according • The dike or second containment structure shall have
the following capacity:
to the solid waste quantities produced and to the
»
»
When the dike contains one tank, 110 percent of the capacity
necessary storage duration before waste collection
of the tank
by the competent parties. The ground of the storage
»»
When the dike contains more than one tank, 110 percent of
room shall be made of concrete and shall extend at
the volume of the largest tank within the diked area plus 10
least one meter from all sides of the stored containers
percent of the aggregate capacity of all other tanks
or bins
Garbage
Non-Hazardous
Solid Waste

Land Plot Limits

Production
Area

Figure 92 Ground plan showing sorted solid waste special
containers

Definitions
• Storage: all operations aiming at the holding of hazardous,
toxic or radioactive materials for a temporary period at the
end of which the hazardous waste is transported, treated
or disposed
• Container: any portable closed device used to store or
transport hazardous waste
• Tank: any stationary closed device, designed to contain an
accumulation of hazardous waste, which is constructed of
materials such as concrete, steel, wood and plastic
•
Storage facility: a place where hazardous wastes are
stored in tanks or containers which includes contiguous
structures, safety essentials, appurtenances and other
improvements, if available.

Note:
The specifications and standards of the SASO shall be
applied for all building operations. In case they do not
Toxic waste (solid and liquid)
exist, international accredited standard specifications shall
The Presidency of Meteorology and Environment defines be applied.

hazardous waste based on some properties that makes
it dangerous to human health and the environment, and
belong to one of the following categories:
Land Plot Limits

Hazardous Liquid
Collection Tank
(VST)

Hazardous Waste
Storage Area
15cm

Toxic
Highly reactive
Ignitable or explosive
Corrosive
Pathogenic and radioactive
15cm

•
•
•
•
•

15cm

15cm

• H
 azardous waste resulting from Production
the manufacturing
processes or other and potentially interactive
shall be
Area
sorted and stored in separate containers or tanks. The
size of such containers or tanks shall be determined
according to the produced quantities, knowing that
Additional Containment (VSC)
waste storage period shall not exceed 90 days
VSC=%110 x VST
• These containers and tanks are placed in a covered
Land Plot Limits
storage facility on the premises according to the public
Hazardous Liquid
safety and environmental protection requirements, at a
Collection Tank
Hazardous Waste
(VST)
distance of at least 15m from the boundaries of the site
Storage Area
from all sides. The location of the storage facility shall
be chosen to minimize the potential for environmental
damage, including any threats to the quality of surface
Production
Area
water and groundwater. The facility shall be located at
a distance of at least 15m from the production halls
•  The facility shall be readily accessible for fire fighting
and other emergency procedures and the site shall
Figure 93 Hazardous waste storage terms and procedures
not be subject to flooding caused by storms and its
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Building Requirements within the Industrial City

4. 5 Environmental terms and
industrial safety terms10

The Presidency of Meteorology and Environment is
the authority responsible to fight pollution and protect
the environment. The environmental protection criteria
provided in the requirements and implementing
regulations of the PME requires from all facilities
the submission of a demand as mentioned in the
environmental standards and procedures in industrial
buildings and services in the industrial city, published by
the Authority. It is also possible to require the submission
of an environmental impact study from some facilities,
according to the terms of the PME with reference to
tables 3, 4, 5, 6, 7 and 8 of chapter eight. Forms must
be completed and studies presented, so as to monitor
the environmental impact resulting from the industrial
facilities on water and air.

Air quality standards

According to the general environmental law issued by the
Presidency of meteorology and environment. (for more
details, please refer to the “Environmental standards
and procedures in industrial buildings and services in the
industrial city” published by the Authority).

Carbon dioxide

• A
 verage concentration of carbon dioxide per hour over
a 30-day period must not exceed 730μg/m3 (0.28ppm)
more than twice at any location
• Average concentration of carbon dioxide in 24 hours
over a 12-month period must not exceed 365μg/m3
(0.14ppm) more than once at any location

Photochemical oxydants

• T
 heir average concentration per hour over a 30-day
period must not exceed 295μg/m3 (0.15ppm) more
than twice at any location

Nitrogen oxides measured as nitrogen dioxide

• A
 verage concentration of nitrogen dioxide per hour
over a 30-day period must not exceed 660μg/m3
(0.35ppm) more than twice at any location
• 
Average concentration of nitrogen dioxide over a
12-month period (per year) must not exceed 100μg/
m3 at any location

Carbon monoxide

• A
 verage concentration of carbon monoxide per hour
over a 30-day period must not exceed 40mg/m3
(35ppm) more than twice at any location
• Average concentration of carbon monoxide in 8 hours
over a 30-day period must not exceed 10mg/m3 (9ppm)
more than twice at any location

4

Hydrogen sulphide

• A
 verage concentration of hydrogen sulphide per hour
over a 12-month period must not exceed 40 μg/m3
(0.14ppm) more than once at any location
• 
Average concentration of hydrogen sulphide in 24
hours over a 12-month period must not exceed 40 μg /
m3 (0.03ppm) more than once at any location

Fluorides

• A
 verage concentration of fluorides over a 30-day
period must not exceed 1 μg/m3 (0.001ppm) at any
location

Air pollution

According to the general environmental law issued by
the Presidency of meteorology and environment11.

1. A
 n environmental study must be conducted by a consultancy firm accredited by the Presidency of Meteorology and Environment and an environmental license
issued. This study must be provided to the Authority,
for the factories classified as having a significant and
serious impact (please refer to table number 1 for the
classification of industrial buildings based on their environmental impact)
2. The chimney design and air filters installations shall
conform to the specifications of the Presidency of Meteorology and Environment
3. Industrial facilities operating on combustion shall use
suitable appliances to clean or remove gas in all boilers using organic fuel in which the internal heat is 20
megawatt (100MBTU/hour) or more so as to limit emissions to the following rates:
• 43ng/joule (0.1lb/MBTU) of the total suspended
particles
• 1μg/joule (2.3lb/MBTU) of sulphur dioxide
• 130ng/joule (0.3lb/MBTU) of nitrogen oxides for oil
fired facilities
• 86ng/joule (0.2lb/MBTU) of nitrogen oxides for gas
fired facilities
4. Operation process in the factory shall conform to the
requisites of the PME according to the design mentioned in the environmental study and environmental
license
5. Environmental pollution monitoring systems shall be
implemented in the factory, using state-of-the-art devices to measure and read the level of pollution in the
factory
6. There is a group of factories with a negative environmental impact, with activities that contribute to air
pollution. Their owners shall observe the permissible
environmental norms (installation of air filters)12. These
factories are:
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• Cement manufacturing industries that use limestone
and clay to produce “clinker” and grind the “clinker”
to produce cement
• Pottery and ceramic manufacturing industries that
produce more than 2000 tons of products per year
such as bricks, tiles, pipes, pottery, melt-resistant
products or glass
• Concrete manufacturing industries that produce
more than 2000 tons per year of concrete or concrete
products by mixing sand, gravel, water and cement
• Iron and non-ferrous materials manufacturing industries
where metals are melted to be cast or coated
• Grinding and crushing of rocks, raw materials, metals
and chemicals or grain products where grinding,
crushing and sorting take place using sieves or
ventilation technology or other techniques
• Mining industries where ores are melted to extract
metals
• Metal recovery from scrap industries where metal
scrap is treated in any type of devices operating on
combustion or using electric power for metal recovery
• Facilities where one or more appliances operate on
combustion and consume or may consume separately
or together more than 300 kg of fuel per hour
• Facilities producing fungicides, pesticides and
herbicides or any other chemical materials
• Facilities manufacturing and treating paper
• Facilities emitting more than 100 tons of air pollutants
per year and not equipped with control devices or
other similar facilities with negative impact on air
quality
7. Factories producing toxic materials shall not operate
in the industrial cities and must refer to the PME to determine the extent of hazard, identify the elimination
procedures and obtain the required environmental
qualification depending on the hazardousness of the
materials produced by its various activities.

Vibrations

1. A
 dvanced techniques shall be used to fix mechanical
equipment, in order to limit the noise.
2. 
The vibrations produced by the industrial facilities
shall, in no case, exceed the rated shown in table 8,
appendix a.

Fires and explosives

1. It is permitted within the factory site limits, to store,
use or manufacture flammable substances as well as
products and commodities, provided they are stored,
used and produced in a building protected all-around
by a fire-sprinklers network, or any other method approved by the relevant authorities (MODON)
2. The firefighting criteria and conditions mentioned in
the industrial safety and security requirements for industrial buildings and services in the industrial cities,
shall be observed as, for example, the indications of
table 13 concerning the firefighting equipment in industrial buildings, according to class, height and structural category.
• In no case shall the main corridors be less than 2m wide
and the secondary ones less than 1.5m
• If the manufacturing areas are not fixed or permanent
and the paths unclear, lanes shall be clearly drawn
using reflecting paint to distinguish the lanes, the work
and storage areas
• The number of exits shall conform to the general terms,
no less than two, reaching the ends of the building and
the external wall and leading outside the building
• All exits shall directly lead outside the building or to
fire-protected stairs or corridor separated from the
building by a buffer space.

Flash and glare

Tools producing intense flare reaching beyond the
property limits shall not be used. Such tools shall only be
used in closed buildings design for this purpose

Smoke, dust, vapour and air polluting substances

Activities resulting in air pollution outside the property
limits shall not take place. Quantity and volume limits
provided in the norms defined by the PME shall apply.

Radiation and radioactive substances

1. T
 he factory owner shall register any radioactive substances at the relevant authorities as well as at the Authority, informing it of the potential hazards should the
permissible levels be exceeded.
2. For the radioactive substances used in the production
process, an environmental license must be issued by
the Presidency of meteorology and environment.
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Table 16:
Firefighting equipment in industrial buildings according to class, height
and structural category
Type
Extinguishers

Fixtures

Place
Manual
extinguishers

All floors

Rubber hose
network

All floors

Dry nozzle
network

More than four storeys (ground+3),
less than 28m height or two storeys of
more than 1000m2 total area

Wet nozzle
network

Height more than 28m or more than
two storeys of more than 1000m2
storey area

External nozzle
network

High risk industrial buildings

Automatic
network for
firefighting water
sprinklers

All industrial buildings. Relevant
stakeholders may exclude medium risk
buildings

4

9. All extensions and electric devices shall be in proper
condition and properly installed
10. Lighting shall be good and appropriate, installed over
passageways and where no collision with the fixtures
can occur
11. Fire detection devices shall be provided
12. Automatic fire extinguishing system shall be provided
13. Priority shall be given to waste and residual packaging
disposal, providing barrels with covers for this purpose
14. Warehouses and adjacent places shall be continuously
kept in order and clean
15. The access to the storage shall be safe. Protection
from the fall of any stored materials shall be taken care
of

ISO Certificate

The factory shall seek to obtain an ISO14000-14001
certificate for environmental management systems, So
as to achieve more development and improvement in
terms of environmental protection.

Medium risk
Fixed automatic
systems

Fire alarm
equipment

Automatic
network for
sprinklers
using other
substances

Special risk places where no water can
be used

Manual alarm
network

All floors

Automatic alarm
network

High risk industrial buildings or high
risk areas in medium risk industrial
buildings

General requirements for safety in warehouses
(according to the conditions of the NFPA)

1. Warehouses shall be located far from main roads, residential buildings and other plants, at an appropriate
distance
2. Materials used for the construction shall be inflammable, in particular for warehouses used to store flammable materials
3. At least two storage locations shall be provided, as distant as possible, in two different directions
4. Stored materials shall be properly stacked and preferably on shelves
5. Passageways at least 1.5m wide shall be provided between stacks to allow the access of workers or security
men at any point in the warehouse in case of fire – God
forbid!
6. Stacks shall not reach the ceiling leaving a free space
under the ceiling of at least 91.5cm
7. Stored materials, especially the ones expected to be
damaged, shall be elevated by at least 7.5cm from the
floor of the warehouse.
8. Materials shall be stored grouped by type to facilitate
the identification of appropriate firefighting methods
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4. 6 Checklist for chapter four




Total built-up area 50%

o

o

Circulation space and road connections 35%

o

o

Open areas for landscaping 5%

o

o

Expansion 10%

o

o

Front setback no less than 13.5m

o

o

Side and rear setbacks no less than 6m

o
o

o
o

The maximum permissible height of the production units in the factor does not exceed 20m

o

o

The height of the production units is not less than 6m

o

o

Determining loading and unloading areas on the master plan, securing unhindered cars and trucks movements

o

o

Provision of sufficient manoeuvring space for large trucks

o

o

Determining truck parking places and referring to the special information list concerning truck dimensions

o

o

Taking in consideration minimum spacing between loading bays

o

o

Dedicate a minimum of 5% of plot area to open spaces

o

o

Dedicate 1m within the setback from the fence to landscaping and small tree planting

o

o

Dedicate 1m around the administration building to landscaping

o

o

Not
required

Taking into consideration floor area ratios within the plot according to the following rates:

o

Observance of following setbacks:

 o structures to be located in the setback areas, save for the electricity room, the main switchgears and reserve generator room, the
N
guard’s room and parking areas and the fuel and gas tanks

Observance of following heights:

Observance of the following requirements in the loading and unloading areas:

Observance of open spaces requirements
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Creation of an integrated building and avoidance of top, side and rear additional parts

o

o

Spaces between buildings no less than 5m

o

o

Windows in the production hall no less than 1m wide and 1m high

o

o

Taking in consideration mutual shading between buildings

o

o

Air conditioning units shall not be visible on the factory external facades

o

o

The minimum width of the administration building gate is no less than 2m

o

o

Construction of external walls with layers of cement blocks at least 2m high

o

o

Securing minimum amenities for employees in the production halls

o

o

Provision of a praying room, a canteen, water closets, a buffet, a locker room and a first-aid room

o

o

Provide for a separation between the facilities for female workers and the facilities for male workers

o

o

Provision of a first-aid room of at least 10m surface area

o

o

 eeting the following criteria: one washbasin/15 workers, one WC/15 workers, one water cooler dispenser/60 workers, one ablution
M
faucet/15 workers

o

o

Fences from all sides should be of square steel section according to the model approved by the Authority

o

o

Entrances should be on the side roads only (20-30m). No entrances should be located on roads wider than 30m unless there are no
side roads allowing the factory to open a gate on, according to the industrial city requirements

o

o

Each factory shall have at least two gates

o

o

 rovision of a pavement around the production halls no less than 60cm wide and 15cm higher than the road level surrounding the
P
productions halls

o

o

Placing an advertising sign with the name of the factory according to the model approved by the Authority

o

o

4

Not
required

Observance of building requirements

o

Paying attention to the design of the different facades

2

Site requirements
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Table 17:
Vehicle sizes, weights and turning circles
Turning
circle
inner
diameter

Turning
circle outer
diameter

(tonnes)

(m)

(m)

16.9

44

30-24

(54-15)

10.1

16.9

32.5

30-24

(54-15)

8.2

9.7

24.6

38

30-24

(16.5)

1.32*

3.9/3.7

10.1

24.8

44

30-24

(14.0)

4.12

1 .4

3.7

12.6

16.2

44

30.24

(15.54)

2.54

4.4

0.46

4.5

9.9

9.9

24.3

30-24

(14.0)

2.5

2.74

3.81

1.37

5.4

10.1

17

(44.0)36

30-24

(15.9)

2.5

2.74

3.96

-

5.7

10.1

16.7

(36.0)32.5

30-24

(13.1)

Front
axle
weight

Rear
tractor
weight

Cab top
height2

Maximum
height2

Platform
height

(m)

(m)

(m)

(m)

2.55

2.74

4

1.32*

5.5

10.1

15

2.5

2.74

4.22

1.32*

5.5

High capacity tipper w. twin steer front

16.5

2.5

2.48

4.04

1.37*

Three-axle tractor

16.5

2.5

2.74

4.22

Three-axle tractor. Typical TIR outfit

16.5

2.5

2.92

14

2.5

16.5

Length
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

Width1

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT(m)
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

Trailor
axle
weight

(tonnes) (tonnes) (tonnes)

Gross
combined
weight

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

Five-axle articulated pantechnicon van
PRODUCED
BY AN AUTODESK EDUCATIONAL PRODUCT16.5

Articulated pantechnicon van for high volume light goods

Articulated tanker, capacity 28,640 litres

PRODUCED
PRODUCED
PRODUCED
PRODUCED
BYPRODUCED
AN
BY
PRODUCED
AUTODESK
BY
AN
PRODUCED
BY
AN
PRODUCED
AUTODESK
BY
AN
AUTODESK
PRODUCED
AN
AUTODESK
BY
EDUCATIONAL
AUTODESK
BY
AN
EDUCATIONAL
BY
AN
AUTODESK
EDUCATIONAL
AN
BY
AUTODESK
EDUCATIONAL
AUTODESK
AN
EDUCATIONAL
PRODUCT
AUTODESK
EDUCATIONAL
PRODUCT
EDUCATIONAL
PRODUCT
EDUCATIONAL
PRODUCT
EDUCATIONAL
PRODUCT
PRODUCT
PRODUCT
PRODUCT
PRODUCT

Four-axle articulated tanker

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
High capacity tipper, max. raised height 9.2m

14

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
Powder tanker

15.5

2.5

2.74

3.96

1.37

5.7

10.1

16.7

(44)36

30-24

(15.9)

Three-axle truck, two-axle trailer (drawbar trailer)

18.5

2.5

2.92

4.12

1.40*

6.1

16.3

6.1\4

44

20.7

21.10
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PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

Table 17:

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

PRODUCED
BY sizes,
AN AUTODESK
Vehicle
weights and EDUCATIONAL
turning circles PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

Length

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

Width1

Cab top
height2

Maximum
height2

Platform
height

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

Front
axle
weight

Rear
tractor
weight

Trailor
axle
weight

Gross
combined
weight

Turning
circle
inner
diameter

Turning
circle outer
diameter

PRODUCED
PRODUCED
PRODUCED
BYPRODUCED
BY
ANBY
AN
AUTODESK
AN
AUTODESK
AUTODESK
EDUCATIONAL
EDUCATIONAL
EDUCATIONAL
PRODUCT
PRODUCT
PRODUCT
PRODUCED
PRODUCED
PRODUCED
BY
PRODUCED
BY
AN
BY
AN
AUTODESK
AN
AUTODESK
BY
AUTODESK
BY
AN
AN
AUTODESK
EDUCATIONAL
AUTODESK
EDUCATIONAL
EDUCATIONAL
EDUCATIONAL
EDUCATIONAL
PRODUCT
PRODUCT
PRODUCT
PRODUCT
PRODUCT

Two-axle truck, three-axle trailer (drawbar trailer)

18.5

2.5

2.92

4.12

1.4

7.5

11.5

8.1/8.1

44

16.5

17.70

Four-axle rigid

9.75

2.5

2.64

3.51

1.37

11.9

18.5

-

30.4

25.6

26.50

12

2.5

2.43

3.2

1.32

4.8

9.4

10.1

24.3

30-24

(13.4)

Three-axle rigid

8

2.5

2.64

3.05

1.63

6.1

18.2

-

24.3

23.2

24

Three-axle rigid tipper or skip lorry

7

2.5

-

3.35

-

6

18

-

24

17.4

18.90

Pantechnicon for large light goods

11-10.5

2.5

-

4.23

0.46

6.1

10.1

-

16.2

20.1

21.30

2.5

2.43

3.58

1.16

7.5

11.5

-

18

21

22.00

Three-axle articulated tanker, capacity 18,180 litres

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
18 tonne rigid (common type)

8.5

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

6.3

2.5

-

2.64

1.22

7.5

11.5

-

18

18.3

18.90

Small van (1 tonne)

4.4

1.78

1.93

-

0.43

1

1.5

-

2.5

12.2

12.80

6

2.24

-

0.76

1.6

3.2

-

4.8

13.1

14.00

Van (2 tonnes) with long wheelbase
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Tipper. Maximum raised height 4.8m

2.82
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PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

Table 17:
Vehicle sizes, weights and turning circles
Length

Fire appliance vehicle (medium size)

6.5

8

2.29

Dustcart (medium capacity)

7.4

2.29

Articulated van fitted with cooler

12.5

2.5

Cab top
height2

Front
axle
weight

Turning
circle
inner
diameter

Turning
circle outer
diameter

-

12.1

14.30

-

8.3

15.2

16.20

6.8

-

10.8

14

15.20

9.4

10.1

26

24.3

13.4

Rear
tractor
weight

Trailor
axle
weight

Maximum
height2

Platform
height

2.29

2.29

-

0.92

3.5

8.6

3.4

3.4

-

3.5

4.8

3.2

4

0.46

4

2.74

4

1.32

4.8

PRODUCED
PRODUCED
PRODUCED
PRODUCED
BY BY
ANBY
AN
AUTODESK
BY
AN
AUTODESK
AN
AUTODESK
AUTODESK
EDUCATIONAL
EDUCATIONAL
EDUCATIONAL
EDUCATIONAL
PRODUCT
PRODUCT
PRODUCT
PRODUCT

Brewer’s drey for side loading

Width1

Gross
combined
weight

1. The vehicle width does not include mirrors which can increase width to 3.1m maximum
2. Includes 2.44m height for the container or fixed body and varies with wheels and frame depth
* These trailers can carry containers and 1.5m should be added for container height.

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
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5. Sustainability
in Industrial
Buildings

PULS Power Supplies factory to which
the prestigious LEED® gold sustainability
certificate was awarded – China
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5. 1 Introduction

• A
 chievement of profitability on the medium and long
term through the reduction of the costs related to
power and other resources, to operation and building
maintenance and securing a better production
environment in the factories through a better indoor
environment for the worker

Sustainability and preservation of resources are currently
considered the most modern concepts and their
incorporation in the development requirements, the
design and the management of facilities leads to savings
in power consumption and natural resources and to
MODON encourages the owners and investors to
achieving a better residential and work environment.
seriously consider sustainability, through working on
the incorporation of the sustainability concepts into
Sustainable design of industrial buildings brings about
the development and design of industrial plants, the
the following benefits:
observance of standards and recommended instructions.
• E
 fficiency in facilities and buildings design and
reduction of power consumption
• Rationalisation of drinking water consumption which
helps reducing waste water and consequently reducing
the cost of water treatment or transportation
• Improvement of the environment inside the buildings,
through a series of important elements such as the
quality of the air, the appropriate indoor temperature,
the management of glare, day light and other factors
• 
Reduction of negative impacts on the external
environment, including a lower emission of toxic gases,
a reduction of water and air pollution and lower water
consumption

5. 2 Efficiency of resource
materials

MODON encourages the developers, the consultants
and the contractors working in the industrial cities
to secure the means and solutions to reduce waste
production starting from the design of the factory and
related installations and to secure dedicated areas for
the collection and sorting of waste deriving from the
operation of the factory, throughout the construction
phase and finally during the operation of the factories as
illustrated below.

Efficiency of resource materials
Design

Reduction of waste during design
through:
Off-site manufacturing
Use of standard components
Provision of areas for recyclable
materials

Construction

Reduction of waste during the
construction of factories and related
facilities through:
Waste management plan
Waste production reduction
Waste sorting
Waste recycling

Operation

Reduction of waste during the
operation of factories and related
facilities through:
Collection and sorting of waste
Recycling of waste
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5

5. 3 Building envelope

Within this framework, MODON encourages the
consultants to carry out studies and present proposals
aiming at reducing the environmental impact.
Walls
All external walls shall include thermal insulation that
When designing the industrial structures, it is contributes to reducing thermal gain, especially in
recommended to adopt “Off-site fabrication” in order summer. The type and thickness of the insulating
to reduce the waste resulting from the construction in material should be determined by the construction
preparing the building components off-site (in specialized engineer aiming at a maximum thermal transmittance
plants) and transporting them to the site for assembly. value (U-value) of 0.2 W/m2K for the walls.
Knowing that this system is very common and used for
facades and ceilings, in particular for steel buildings and Efficient insulation materials include extruded
is easily applied to factory buildings and warehouses.
polystyrene, mineral wool, rock wool and glass wool. The
During the construction phase, contractors are
encouraged to prepare a comprehensive waste
management plan to reduce waste production, including
the implementation of recycling. The most important
advantages of the above being:

project engineers are encouraged to seek materials with
high thermal insulation for use in walls, improving their
overall efficiency and reducing thermal gain.
Insulated panels are mostly used for industrial building
walls and can also be used in administrative buildings.
These panels consist of an insulating layer of rigid core
sandwiched between two layers of Hot Dip Zinc or thin
steel coated with aluminium.

• Reducing waste production on the site
• Reducing construction duration on the site
• 
Reducing construction cost and achieving better
Panel facings can be flat or profiled and can be used as
construction quality

Finally when the factory operation begins, waste resulting external wall facings for concrete or steel structures.
from the production line must be treated, including
waste water and hazardous materials where treatment
takes place separately as mentioned in chapters four and
eight of this guide.
Moreover, in order to mitigate the environmental impact
resulting from the factories operation, it is recommended
that factory owners or staffs dedicate places for recyclable
waste. The surface area of such places depend on the
surface of the factory and related buildings, the type of
product and manufacturing method and can be carefully
determined by specialists in waste management and
recycling.

Table 18:
Example of recyclable materials
Manufactures

Offices

Paper

Paper

Cardboard

Cardboard

Plastic

Metallic containers of liquids

Glass

Glass containers of liquids

Wood

Plastic

Metals

Building envelope
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Roofs

All roofs shall include thermal insulation that contributes
to reducing thermal conduction, especially in summer.
The type and thickness of the insulating material should
be determined by the construction engineer aiming at
a maximum thermal transmittance value (U-value) of 0.1
W/m2K for the roofs.
Insulating rigid foam such as extruded polysteryne is
considered the best insulation material of concrete
roofs. The insulated panel system represents the best
system for steel buildings and especially factories and
warehouses. These panels consist of an insulating layer
of rigid core sandwiched between two layers of Hot Dip
Zinc or thin steel coated with aluminium.
It consists of Efficient insulation materials include
extruded polystyrene, mineral wool, rock wool and glass
wool. The project engineers are encouraged to seek
materials with high thermal insulation for use in walls,
improving their overall efficiency and reducing thermal
conduction.
Polycarbonate roof lights are recommended for the
industrial building roofs, as they are light, easy to
assemble, relatively cheap (as compared to glass) with
good insulation values. This system consists of multicell
polycarbonate sheets with hammered glass texture.
These systems are known in the KSA as Lexan, the material
produced by the company SABIC. It is recommended to
use a thickness of 38mm or more with a minimum light
transmission value of 55% for white or transparent sheets
and a maximum solar heat gain coefficient value of 0.55.

Insulation Systems in Roofs
Single-skin trapezoidal tin sheeting
thickness 0.5-1.5 mm
Installed on rafters with slope of 4o
used in industrial buildings where
insulation is not required
Single –Skin trapezoidal Sheeting

Double-skin system with an insulation
layer using rail and bracket spacers and
fixed on rafters or purlines
Double-skin construction using ‘rail and
bracket’ spacers

Standing seam sheeting fixed with
invisible connections for a distance of
30 m. It is characterized by being not
penetrated by stapling tools that may
lead to water leaking. It can be fixed
quickly by special clips
Standing seam panels with liner trays

Composite or sandwich panels with clip
fixings

Composite or Sandwich panels.
An insulating foam layer separates the
inner and outer layers. The thickness
of this model varies from 7 to 11 cm
depending on insulation requirements.
It consists mainly of galvanized sheets of
thickness 0.4-1.00 mm

Examples for some insulation materials

thermal insulation covers between -5 and 107 degrees
Mineral fiber insulation material is a non-organic Celsius, an impermeable substance for air permeability,
material that is characterized by sustainable features. It water resistance and humidity.
is made of sand, recycled glass, and basalt rocks. It is
a secondary product to produce concrete and is made Polystyrene is a solid plastic foam material with closed
of capillary fibers tied by adding a specific resin with cells that is resistant to water, humidity and heat. It is
recommended not to be exposed for a long term to a
additions.
temperature more than 74 ° C. It is available in different
Polyurethane: A solid foam material with closed cells, thickness and intensity, and can also be used in various
with a density of 28.83 - 51.26 kg / m3. It is usually sprayed residential, commercial and industrial applications such
or poured in the insulation site. Special equipment as roofs, walls, foundations, pipes or cold storage. It can
and trained labor are required to obtain the best be extended in the form of plates, blocks, or different
results. It has been proved that it provides a structural shapes upon request, with the lowest cost per unit of
reinforcement in some frame buildings. The use of R-value, compared to all other foam insulation materials.
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Windows and glazing

Glazing used in roofs and walls shall be made of several
layers of high performance glass so as to reduce heat
gain. Argon gas may be used between the glass layers as
well as insulating coating and colored coating. The aim
being a maximum thermal transmittance of 1.8 W/m2K
(U-value) for the glass.
Polycarbonate openings may also be used. The system
consists of multicell polycarbonate sheets with hammered
glass texture, allowing daylight. It is recommended to use
a thickness of 38mm or more for the industrial building
walls, with a minimum light transmission value of 55%, a
maximum solar heat gain coefficient value of 0.55 and a
thermal transmittance of 1.65 W/m2K (U-value).

Envelope openings

A specific surface is permitted as maximum in the
external building envelope, in order to avoid thermal
gain and excessive heat indoors, especially in summer.
The following directives shall be observed:

• O
 penings in the facades of factories and warehouses
shall not exceed 25% of the total external wall surface
• Openings in the administration buildings facades shall
not exceed 40% of the total external wall surface
• Rooflights in factories and warehouses shall not exceed
15% of the total roof surface
Ceiling

Factory Facade

Offices Facade

Administration
Facade

15%

25%

40%

Figure 94 Opening recommendations
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5. 4 Shading

All shading system shall be designed and measured
taking into account the solar path and placing the
PRODUCED
BY
AN
AUTODESK
EDUCATIONAL
PRODUCT
this path. The shading system shall
Windows and glazed facades shall be equipped with glazed facade within
be
efficient
during
the
greater portion of the day, also
sun breakers for external shading; south-facing or southallowing
daylight.
east-facing or south-west-facing to limit direct sunlight
and reduce PRODUCED
solar heat gain. ItBY
is also
to equip
ANpreferable
AUTODESK
EDUCATIONAL PRODUCT
east-facing or west-facing windows and glazed facades
with appropriate shading systems.
Shading system

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
Facing

Description

Design and specifications

South
South-east
South-west

Horizontal overhang at
the top of the window
or at the level of the
roof

Designed in continuation
of the roof or hanging
over the window.
Made of concrete or
other materials such as
aluminum and steel

South
South-east
South-west

Horizontal overhang
made of louvers.
Replaces compact
overhang to allow more
daylight along with
shading

Lightweight horizontal
metal frame (steelaluminum) with metallic
louvers. Installed at the
top level of the window
and fixed with metal ties
to the buildings

South
South-east
South-west

External light shelves
distributed along
the window surface
represent an efficient
shading solution when
overhang is not wished.
This system reduces the
view to the outside but
allows diffused daylight

Light shelves or horizontal
louvers are connected to
a vertical frame adapted
to the window frame.
Louvers are made of
polyester powder coated
aluminum or any solid
material matching the
building facade

East
West
North-east
North-west

Vertical louvers
appropriate to east and
west-facing facades
where solar angle is
small

Vertical louvers are
connected to a central or
separate pivot supported
at the ends. The vertical
louvers angle follows the
building facade angle and
the louver size. Aluminum
is recommended

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
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5. 5 Drinking water

5

Production of renewable and low carbon energy

MODON recommends the study of solutions and
Water-efficient appliances shall be provided in all technologies related to the production of renewable
lavatories. The maximum water flow from each of the energy, low carbon energy, that contributes to energy
appliances shall be as follows:
saving and reduction of carbon emissions, such as for
example the use of fossil fuel instead of traditional fuel.
• Toilets 3.9 lit/flush
MODON also recommends examining the possibility of
• Urinals 1.9 lit/flush
implementing the following technologies, developing
• Sinks 6.8 lit/flush
possible solutions and implementing them on the site:
• Shower-heads 6.8 lit/flush
There is a variety of water-efficient appliances for
lavatories on the local markets. They include, for
example, sprinkle faucets with aerators to reduce the
water flow. Faucets including infrared sensors should be
adopted. There are also, for example, low flow lavatories
3/6 lit, and low flow head-showers. Water pressure in
the network must be adjusted and sanitary appliances of
good quality must be used.

5. 6 Voluntary guidelines

In addition to the above, MODON works for the
improvement of building performance and sustainable
site elements, recommended as an essential part in this
guide. Moreover, it encourages the developers to follow
the necessary procedures in order to achieve sustainable
development:

•
•
•
•
•
•

Solar thermal energy (water heating)
Photovoltaic cells
Ground source cooling
Wind turbines
Fossil fuel
Mixed thermal energy

The extrapolated solutions shall be presented to
MODON through a study including at least:
• T
 he amount of generated energy through the proposed
system (percentage of annual consumption)
• Cost recovery and impact on life cycle
• Impact of land use
• Impact on surrounding environment
• Maintenance

• Green building certification
• Renewable and low carbon energy

Green building certification

Achieving green building certification through the
international and national rating systems confers
credibility in terms of observance of “green buildings”
practices. The international BREEAM and LEED rating
systems certify projects further to careful assessment of
the building design based on green building definition
standards of many elements (site, energy, water, building
materials, indoor environment, etc.).
MODON directives will help the investors and factories
owners receive green building certification, in addition
to some requirements related to the purposes and
standards that must be observed and attested through
calculation, drawings and reports prepared during the
planning and construction phases.
In general, MODON recommends the LEED system as
being one of the oldest, most used and well known by
the engineers, consultants and contractors. However, it
also acknowledges other systems such as the BREEAM.
Should the developer seek a green building certification
and obtain it, MODON should be informed and receive a
copy of the certification upon completion of the project.
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6. 1 Site soil studies and Leveling 6. 3 Phase Three:
Final designs of buildings
This phase includes:
1. C
 arrying out the necessary borings to identify the soil
properties for constructional activities, identifying
land topography and levels and determining the levels
appropriate for site use
2. 
General site sketch showing the factory, the
surrounding roads and their widths and supporting
services, to be approved by the industrial city or the
Authority
3. 
Preparation of a detailed program with regard
to the needs of the site in terms of surface areas
for the production buildings, the warehouses, the
administration building, the amenities and services and
the functional relationship among the above elements
4. 
Preparation of the site preliminary layout showing
the gates, the entrances, the factory buildings, the
electricity rooms and the guard’s room according to the
functional relationship among the various elements;
the internal road network and waiting places, the
loading, the storage areas and the production, the
public utilities buildings and any other elements within
the site. A preliminary factory introduction form shall
be completed by the consulting firm (see form page
145)
5. Preparation of an industrial layout showing the project
production process, the necessary spaces around
the machinery, the temporary storage areas, the raw
materials warehouse, the products, the maintenance
workshops and the produced materials warehouse
6. The table of built areas and setbacks
7. The factory needs in terms of electric power, potable
water and water required for industrial use and
quantities of sanitary drainage water
8. The limits of standards governing the water required
for manufacturing and the sanitary drainage water
discharged by the factory. (The standards are
defined by the competent authorities and the factory
undertakes to observe them)

Further to the approval of the preliminary designs, the
preparation works for the project final designs begin.
These works include:

6. 2 Phase Two: Preliminary
designs of buildings

They include:

Further to the approval of phase one, preliminary
drawings of the architectural designs of the buildings are
prepared (ground plans of ground floor and repeated
upper floors) and include: the guard’s room, the electric
power control room, the fence and any other buildings
within the general site.

Architectural drawings

1. G
 eneral site plan: showing the locations of production
halls, product warehouses, raw materials warehouses
and administration buildings, workers amenities and
internal roads, car and truck parking and maneuvering
areas, car and staff entrances and exits, raw materials
and produced materials loading and unloading areas.
All dimensions shall be indicated on the drawings, at an
appropriate scale no less than (1:500), according to the
factory area. All the above in addition to the relation of
the factory site to the land use and surrounding roads
2. 
Master plan of the main factory building and all
annexes: indicating all dimensions, sizes and levels of
the building, the columns or other bearing elements,
using a scale of 1:100 or 1:50
3. Detailed tables of openings – doors and windows –
with complete description of the type of opening and
floor finishing, walls and ceilings and external facades
4. Section plan of the administration building, employees
facilities, praying room or any additional buildings,
using a scale of at least 1:100, indicating the levels
and heights, the facade external finishing, the thermal
insulation and the protection from rain
5. Layout of the electric power control room and of the
guard’s room using a scale of at least 1:50, indicating
the ground plans, the sections and the elevations with
all dimensions, levels and finishing
6. 
Layout showing the external aspect of the fence
and gates with details using a scale of at least 1:50,
considering that it is not permitted to use mesh fences
and that the fence must be conform to the fence design
model used and approved in the industrial city

General site landscaping drawings
• T
 he general project site with details of the dimensions
and coordinates of the buildings at a scale of 1:500 or
1:1000
• A plan of the landscaping works on the site with details
of the softscape, pavements, flower beds, parking
and waiting places, at a scale of 1:250 or 1:500 with
specification of the elements, their dimensions and
coordinates to facilitate its print on nature
• Details of the general site landscaping at a scale of
1:10 or 1:20

122

E7_V1.indd 122

2/13/19 9:35 AM

Design Phases of Factories and Related Services Buildings

Structural works

Structural work requirements

1. T
 he structural drawings shall bear all the important
notes considered relevant by the designer as well as
the calculation of the concrete strength, concrete
treatment methods, ties untying time, steel bending
in slabs and continuous and simple beams, etc.. They
shall bear a description of the method used to fix the
steel parts together with regard to the main frames
and secondary units and the safety precautions to be
taken for the safety of the structure, to resist wind
effects, temperature, and settlement probabilities, etc
2. When a specific pre-designed steel structure is used,
full copies of the drawings of the structures that are
expected to be used shall be submitted
3. The structural design shall conform to the specifications
of the Saudi Standards, Metrology and Quality
Organization
4. The type of structure shall be defined for all buildings
(concrete or steel) and all catalogues and drawings
of the metal structure shall be provided, should the
factory adopt a specific type of structure
5. All horizontal and vertical axes shall be indicated with
sequential numbers in one direction and letters in the
other on the site plan and ground plans

Structural work drawings

1. L
 ayout of the foundations of all the project buildings
indicating axes (corresponding to the ones of the site
plan) and indicating the footings and columns with
details of the dimensions, the reinforcements and
concrete strength, the type of cement used for the
foundations, structural levels of all parts, foundation
insulation method with soil bearing capacity and all
loads to be taken in consideration in the foundation
design
2. Drawings of the structures above ground level with all
structure systems, ceilings, and primary and secondary
beams (steel or reinforced concrete structures). These
drawings shall include tables for reinforcing steel,
detailed sections, structural joints, etc
3. A drawing showing the reinforcing steel distribution
for the sections and elevations of beams and columns
of the main parts, drawn to an appropriate scale
indicating the spaces between cramps
4. The structural drawings of the ground and elevated
water reservoirs showing the reinforcing steel, the
dimensions and levels
5. 
The structural drawings of the septic tanks, the
inspection chambers, the cesspools and trenches with
all details, taking in consideration the soil bearing
capacity in the various industrial zones
6. The structural drawings of fences, guard’s room and
electric power room

6

7. T
 he locations of paved roads, the type of pavement
with full detailed sections of the type of pavement
used (asphalt, reinforced or non reinforced concrete
sections)
8. Drawings with dimensions and sections of the steel
structure of the main and secondary beams, their
method of fixing with ties

Sanitary works for the site and the buildings
Site sanitary works drawings

The following drawings shall be submitted:

1. S
 ite layout drawing with site level and surrounding
roads levels and site contour drawing if it has not been
leveled
2. Utilities layout drawing, identifying the water grids
and sanitary drainage, the manholes and their inner
level, the rainwater drainage using benchmarks for the
actual levels
3. Floor finishing drawing showing final floor surface
30cm higher than the final pavement surface. The
difference between the ground surface at the gates
and the surface of the facing road shall not be less than
15cm
4. Drawings with the following:

• Sections of the road showing the connections to the
utilities
• Typical floor details
• Typical ramp details (if any)
• Inspection chambers with indications of dimensions,
inclines, inner bottom level and distances between the
manholes
• Specifications of the inspection chamber cover,
its base and load resistance, indicating the inner
dimensions that should not be less than 60x60xm

Water reservoir drawings

• W
 ater reservoir drawings shall include the following:
internal and external dimensions according to the
capacity required by the factory
• Indication of the earth level and of the final reservoir
bottom level
• The space between the reservoir top and the highest
level of water in the reservoir shall be no less than 50cm
• The reservoir shall have an opening with a cover and
cover base, load resistant, with inner dimensions not
less than 60x60cm
• A rust resistant (aluminum, stainless steel or galvanized
steel) reservoir service ladder shall be provided
• Reservoir ventilation pipe fitted with a grid to prevent
insects from entering
• Full insulation of the reservoir walls, top and bottom to
prevent inward and outward water leakage
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Drinking/service water drawings

Rainwater drainage drawing

• 1
:500 drawing layout of the project water supply To a minimum scale of 1:500 including:
• Levels
system including:
• Drainage pipe diameters
»»
Location, diameter and paths of pipes
»»
Water reservoir or reservoirs, sufficient to cover the factory • 
Inspection chambers with indications of dimensions,
needs for 3 days and no less than one day
inclines, inner bottom level and distances
»»
Pumps room
• Depending on the situation, the bottom level of the
»»
Capacity and lifting power of pumps and provision of reserve
inspection chambers shall be at 30cm higher than the
pump
outlet
»»
The pump shall have a pressurized water tank
• 
The inspection chamber cover and cover base shall
»»
Valves shall be provided at branch exits
be load resistant, with inner dimensions not less than
»»
Casting of concrete bump blocks to prevent pipe movements
60x60cm
at inclines and branching points
•
I

ndication of the rainwater drainage path for the
»»
Provision of necessary pump fittings detailed in the drawings
building roofs and the production halls
• The inspection chambers shall be made of concrete
Industrial utilities drawings and documents
• D
 rawings and documents of the water supply networks
for industrial use and drainage including water
treatment details and relevant calculations
• 
Drawings and documents of the pressurized
air, condensed and chilled water network
including
the
pipe
extensions,
equipment
tables,
details,
techniques
and
calculations

Septic tank drawings

The septic tank drawings shall include:

• Internal and external dimensions according to the
capacity required
• Indication of the earth level and of the final tank
bottom level
• The space between the tank top and the highest level
of water in the reservoir shall be no more and no less
than 50cm
• The tank shall have an opening with a cover and cover
base, load resistant, with inner dimensions not less
than 60x60cm
• A rust resistant (aluminum, stainless steel or galvanized
steel) tank service ladder shall be provided
• Tank ventilation pipe at appropriate level, fitted with a
grid to prevent insects from entering
• Full insulation of the tank walls, top and bottom to
prevent inward and outward water leakage
• 
Provision of a partitioning wall over the level of
discharged water, so that the internal height of the
wastewater room corresponds to two thirds of the
total height of the tank

Sanitary drainage drawing

To a minimum scale of 1:500, including the locations and
diameters of pipes, inspection chambers and septic tank.

Drawings and documents of sanitary works for
buildings

• Calculations of sanitary works
• Nomenclature and general remarks
• Detailed elevations of all floors including internal
extensions of the sanitary drainage systems, rainwater
drainage, ventilation ducts, cool water supply, hot
water supply, drinking water supply
• Drawings shall include indications of pipe and valve
diameters, backflow prevention and water hammer
absorption devices as well as requisites for the
recycling, pumps, water heating units, etc., so as to
achieve appropriate sanitary drainage system conform
to the approved standards
• 
Rainwater drainage drawings shall include building
and production hall roofs, location and dimensions of
the vertical pipes
• The ground floor drawings shall include all connections
to the public utilities, up to 2m from the building
boundaries, indicating the dimensions and levels of
the connections
• 
Partial detailed drawings of the bathrooms, water
closets and kitchens (1:50)
• 
Detailed drawing of the central utilities building,
including water reservoirs with details of water supply
inlets and outlets, diameters, pumps, valves and other
fittings (1:50)
• Drawing of the sanitary works system including rises
• Tables of sanitary work units data
• Various details necessary for the sanitary works
• Specifications of the sanitary works and schedule of
quantities and drawings taking into consideration
the conditions of the NFPA and the Saudi standard
specifications or the accredited international
specifications such the International Plumbing Code
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Electrical works

Lighting drawings

1. P
 roduction halls and warehouses lighting drawings,
indicating lighting fixtures, feeding circuits, etc. to a
scale not less than 1:200
2. A drawing of lighting, power, sockets and circuits for
the administration building, the guard’s room, the
employees amenities, the electricity room, the praying
room and any other buildings to a scale not less than
1:100
3. 
A drawing of the external lighting, site and fence
lighting. On the site drawing layout, indication of the
supply points, lighting circuits, cable paths, lighting
controls and their description
4. 
A drawing showing emergency lighting (emergency
exits, pathway and industrial safety requirements).
5. Schedule of specifications of used lighting fixtures

6

Electric power drawings

1. D
 rawings of the building units indicating electric
power to a scale of 1:100
2. Drawing of the building units indicating air conditioning
and ventilation units, pumps and electric power sockets
to a scale of 1:100
3. Drawings indicating the site electric power supply to a
scale of 1:200
4. 
Drawing of the general earthing system, the
components and specifications of the earthing network
to a scale of at least 1:500
5. Drawing to a scale of 1:500 of the lightning protection
of all buildings including all information relevant to the
components of the system, its specifications and, if need
be, equipment of the factory with this system based on
the local and international standards and specifications

Low current drawings

1. D
 rawings of fire alarm and detection system units in
the building to a scale of 1:100
General drawings
2. Drawings of CCTV system units in the building to a
1. A drawing of the site, to a scale not less than (1:500)
scale of 1:100
indicating main and secondary panels, cables between
3. Drawings indicating the low current works on the site
main and secondary panels, panel loads, main panel
to a scale of 1:200
load, emergency loads, locations of external equipment
such as fire pump, drinking water pump, etc. and their General remarks concerning electrical works drawings
supply with electric power, and the location of the The ground floor drawings shall include all site
back-up electric power source
connections to the electricity company, up to 2m from the
2. Sections of all floors indicating the fire detection site boundaries, indicating the size of the connections.
system
3. Layouts of all floors indicating all CCTV works
4. Layouts of all floors indicating power supply works
5. 
Machinery power supply drawings: one or more
drawings indicating the method of supplying electricity
to machinery, control centers, panels, feeding lines
paths, machine loads in hp, kW or KVA, according to
the approved industrial drawing and to the same scale
used for the industrial drawing.
6. Air conditioning and ventilation units supply drawings
and power sockets: indicating the feeding method,
sockets, controls, distribution panels and supply paths
and schedules of loads of these units.
7. Set of drawings detailing the main distribution panels,
the size of protection devices and cables, the circuit
loads with regard to the main panel and the emergency
panel if applicable
8. Various details related to the electrical works
9. Schedule of electric power supply panels
10. .Specifications of electrical works and related units

Electrical works drawings
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Telephone and communications works drawings

• S
 chedule of air conditioning and ventilation devices
data
General drawings
• Various details necessary for the air conditioning and
Plans of all floors for the telephone system works.
ventilation works
•
S

pecifications of the air conditioning and ventilation
Specifications of telephone and communications
works
and schedule of quantities
works
• All calculations and drawings shall meet the conditions
Communications drawings
of the NFPA and the Saudi code or the approved
Drawings of building units indicating the distribution of
international codes such the codes of the American
telephone and communications to a scale of 1:100
Society of Heating, Refrigeration and Air-conditioning
Drawings indicating the distribution of telephone and
communications works on the site to a scale of 1:200
Engineers, while observing the requirements of the
National Fire Protection Association in terms of public
General remarks concerning the telephone and
safety

communications works

The ground floor drawings shall include all site connections Industrial safety drawings
to the communications company, up to 2m from the
site boundaries, indicating the size of the connections. The following shall be submitted:
The terms and conditions of the telecommunications
company shall be considered in the telephone and
communications works.

Drawings and documents of air conditioning and
ventilation works

• C
 alculations of air conditioning and ventilation works
• Nomenclature and general remarks
• Site layout with central cooling network pipes to a
scale of 1:200
• Plans of all floors for air conditioning and ventilation
works in the production halls and warehouses, in the
administration building and guard’s room as well as in
all other buildings included in the project, to a scale of
1:100
• 
Drawings shall include the air conditioning and
ventilation devices ( indicating the positions of
separated units or central air conditioning unit, if
applicable, on the architectural drawings), air ducts
and their sizes, air conditioning tubes and their
diameters, fire dampers and air dampers, diffusers
and antivibration mounting, openings, etc. so as to
achieve an appropriate system of air conditioning
and ventilation works, according to the approved
standards
•  The ground floor drawings shall include all site
connections to the public network, up to 2m from the
site boundaries, indicating the size and level of the
connections
• Partial detailed drawings of the machine rooms, 1:50
• 
Detailed plan of the central services room with
necessary sections 1:50
• Layout drawing of the air conditioning risers
• Layout drawing of the ventilation risers
• Air conditioning operation chart

1. The site and location of fire tanks, fire pump room, fire
alarm and extinguishing networks, pipe extensions
and external fire hydrant, the production halls and raw
materials and product warehouses, the administration
buildings and emergency exits and annexes, duly air
conditioned or ventilated. The scale of the drawings
shall be at least 1:500
2. The fire alarm system of the production halls, the warehouses, the administration buildings and annexes, to a
scale not less than 1:500
3. Emergency exits and doors in the different factory
buildings, according to the requirements for safety
and security of the NFPA
4. Cover the stairs, ramps and floor openings with an anti-slipping material. Surround them with security barriers and provide a safe inclination angle
5. Take into consideration natural or artificial ventilation
in all parts of the factory, especially in the sections requiring it
6. Take into consideration the locations of fuel tanks and
inflammable substances and gases or chemical substances and locate such tanks far from one another.
7. Indicate the locations of fire sprinklers or eye-wash stations in the relevant factories
8. In the cases of ordinary painting (which does not use
static electricity), provide a sufficient number of fans.
9. Indicate the location of the first aid room and its equipment, of the examination and physician room, according to the work and labor system
10. Take into consideration the necessary procedures and
facilities to protect the environment from pollution,
depending on the type of manufacture and according
to the directives of the Presidency of meteorology and
environment
11. Provide sufficient protection from the movements of
conveyors and racks depending on the nature of the
work
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12. Isolate the storage areas from the production areas
using partition walls up to the ceiling of the hangar,
provided such walls are fire resistant for a sufficient
duration and according to the conditions of the NFPA
13. If need be, and according to the type of industry, the
structural elements such as the columns shall be fire-insulated and resistant to fire for an appropriate duration
14. Emergency lighting shall be provided in all buildings
to achieve sufficient lighting in case of power outage

Drawings and documents related to fire fighting
1.
2.
3.
4.

Fire fighting works including hydraulic calculations
Nomenclature and general remarks
Plans of all floors for fire fighting operations 1:100
Drawings shall include fire hose cabinets and hose
lengths, 2 ½ inch (.35cm) valves with automatic coupling for use by the firemen, dry or wet nozzle networks, water sprinkler network, automatic extinguishing systems, manual fire extinguishers and other,
depending on the type of building and its hazard classification so as to achieve an appropriate fire fighting
system meeting the approved standards
5. The ground floor drawings shall include the connection
to the public network, up to 2m from the site boundaries, indicating the size and level of the connection and
the water pressure
6. Detailed drawing of the central utilities building, including fire fighting water tanks, full capacity dedicated to fire fighting, pumps and their capacity and performance, fittings, etc. 1:50
7. Layout drawing of fire fighting operations including
risers
8. Schedule of fire fighting units data
9. Various details necessary for the fire fighting operations
10. The specifications related to fire fighting operations,
schedule of quantities, calculations, documents and
drawings shall meet the requirements of the conditions of the NFPA and the approved local and international standard specifications such as the National Fire
Protection Association standards
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Table 1:
Factory data
Factory name: ............................................ Industrial city:...............................

Product description

Production capacity

Work days

Number of workers

Product

Table 2:
List of machinery and industrial equipment (factory electrical power needs)
No

Description And
Model

Amount

Electricity load
KWatt/Unit

Volt/Phase/Cycle

Production capacity
Kg/Hr-M3/Hr

1
2
Total

Table 3:
Air quality standards
Elements

Permissible organic limits

Carbon dioxide

3 ppm at any location

Flammable particles

80 µg /m3 at any location

Photochemical oxidizers

15 ppm more than twice at the site

Nitrogen oxides such as nitrogen dioxide

100 µg /m3 at any location

Carbon monoxide

Concentration per hour during thirty days not
to exceed 40 mg/m3 more than twice at any
location

Hydrogen sulphide

Not to exceed 40 µg /m3 (03ppm) at any
location

Fluorides

Not to exceed 1 µg /m3 (001ppm) at any
location

Evaluation

Not polluted

Expected average from factory output
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Table 4:
Air pollution standards
Elements

Permissible organic limits

Total suspended particle rates

43 ng/joule (0.1 lb/MBTU)

Sulphur dioxide rates

1 µg /joule (2.3 lb/MBTU)

Nitrogen oxides for oil-fired facilities

130 ng/joule (0.3 lb/MBTU)

Nitrogen oxides for gas-fired facilities

86 ng/joule (0.2 lb/MBTU)

Average expected from factory operation

Table 5:
Drainage pollution standards
Elements

Max. permissible limit

Oil and grease

120 mg/lit

Total solid suspended substances

2000 mg/lit

COD

1500 mg/lit

TOC

1000 mg/lit

Phenol

150 mg/lit

Cl

100 mg/lit

SO4

1000 mg/lit

Alkaline

2000 mg/lit

NH4
PO4

60 mg/lit
25 mg/lit

Evaluation

Not polluted

Average expected from factory operation

Table 6
Factory generated noise standards
Max. permissible limit

Average noise generated by factory

70 DB
Evaluation
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Table 7:
Factory generated toxic harmful substance standards
Max. permissible average concentration

Average generated by factory

5% concentration
Evaluation

Table 8:
Factory generated vibration standards		
Frequency (cycle/s)

Displacement (inch)

10 or less

0.0008

10-20

0.0005

20-30

0.0003

30-40

0.002

40-50

0.0001

50 or more

0.0001

Average expected from factory operation

Evaluation

Table 9:
Factory water needs
Type

Average

Water for industrial use (pure fresh + treated)

20-200m3/ha/day

Workers needs

30 lit/person/day

Irrigation water

10 lit/day/m2

Service water

30-40m3/ha/day

Total need

Total need

Expected need

Table 10:
Waste water discharged from the factory
Type

Average

Sewerage

80% from total water consumption

Total quantity

Total need

Expected quantity
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Firm commitments in terms of plans
and designs of factories in industrial cities
On: .........date::..................................14 AH corresponding to ..................................20 AD,
We, the firm: .................................................. License no.:......................................
charged by the factory owner to prepare engineering designs and plans of the factory:..........................................
On land plot no:....................Phase:............City::.................................................
Surface area:......................................... licensed by virtue of decision no.:.............date: ...............
who leased the plot from the Authority by virtue of agreement no.:.................................date:...........................
undertake and commit ourselves that the designs of the factory shall meet all provisions and requirements and
according to the following:
• S
 ubmitted designs be in accordance with Saudi specifications and to what is technically agreed upon.
• Prepared designs of the factory comply with the standards and requirements guide for the construction of factories
and supporting services. This applies to all submitted designs (architectural, structural, sanitary works, electrical,
industrial safety and mechanical works) and to all preliminary and final plans of the factory and in accordance with
the provisions and conditions of the NFPA for industrial safety designs, and the environmental requirements issued
by the Presidency of meteorology and environment.
• If there are any differences between the submitted designs and the provisions of the standards and requirements
guide for the construction of factories in cities issued by the Authority, written consent shall be requested from
the Authority.
• The consultant shall bear the damages resulting from design errors in the plans and technical specifications
submitted. The approval of such designs does not relieve the consultant from the full liability with regard to the
accuracy and guarantee of the designs, for a period of ten years from the completion of the construction on the
site.
• Upon submission of the factory final drawings, the latter shall bear the following mention: (Drawings submitted for
the factory under the full liability of the designer with no liability whatsoever of the Authority).

Signature and seal on behalf of the firm
						
Seal

With the help of Allah…..
Name of the firm:..........................................
License no.:..........................................
Name of the competent
director:..........................................
Signature:..........................................
Date:..........................................
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Factory introduction form
1. General information:
Factory name:.......................................Address:................................................
Project owner name::........................................................................................
Address:....................................................................................................
Phone no.:................................................Fax no.: ..................................
Mobile:..............................Email: ......................................................
Website::...........................................................................................
2. Manufacture:
Type of industry (according to Nepa): ................................................................
Manufacturing process sequence and methods (a flow chart of the project production process operations is
attached according to the industrial layout)
3. Product:
Main products: .......................................................................................
Secondary products: ........................................................................................
Produced materials dispatch method and handling means within the factory: .......................................................
Packaging:..........................................................................................
Volume of packages:...........................................................................................
Storage means:...........................................................................................
4. Expected electric power load:
5. Daily water consumption rate:....................................................m3
6. Expected daily sewage rate: ........................................................m3
(for chemical and food industries, indicate thesewage components and contents, the extent of primary treatment
need before discharge to the public network).
7. Expected workforce:....................................................................................
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Template of building license renewal no. ( ) rate of construction.........%
Type of license:......................License no.:................................ Contract no.:..........
Date of issue:............14 AH Date of expiry:............14 AH
Factory/plant name:
Industrial license no.

date:

Civil record no.

Commercial registration no.

date:

Issued by:

POB/postal code

phone:

fax:

Mobile no.

email

Contract signature date

Plot no

Plot area

Plot location

Plans and supervision
Construction shall be carried out according to the plans approved by the Saudi
Industrial Property
In the letter number: ...........date::.......
Under the supervision of the firm:..............................

Firm address:
P.O.B:..............Riyadh:...........................
Phone:.................Fax:...........................
Mobile:...............Address:...................
Email:..............
Competent Director:......................

License validity duration (6 months) as from its date.
The administration must be contacted for the renewal five days before the
deadline.
Approval and Building Conditions

Factory site

1. The plant owner undertakes not to throw waste and not to cause damages to the

industrial city utilities. In case of violations, the regulation on fines and sanctions due

to violations, water facilities and drainage issued by resolutions 28 and 29/2004 dated
29/7/1425AH based on the resolution no- 225 dated 16/11/1425AH shall apply.

2. This license is deemed expired should the lease holder not start construction works
within six months from its date of issue.

3. Installation of a provisional fence (removable after the completion of the works) around

the work site and taking all precautions to avoid any damage during construction works.

4. Full observance and verification of all contents of the drawing related to the construction
works and previously approved by the Authority.

5. Always keeping a copy of the license on the premises in a prominent place.

6. The plant owner undertakes not to start fencing works before starting the construction of
the production hall.

7. Installation of a sign in a prominent position outside the provisional fence, bearing the
name of the project, of the contractor and the consultant as well as their addresses.

8. Commitment to provide containers to remove all debris from the site and its

surroundings and transport the waste to the dedicated places outside the industrial city.

9. The plant owner is responsible for the presence of a consultant authorized by the

Authority to supervise the construction and the implementation of the approved plans.
He shall also provide the Authority with monthly reports on the executed works or
isolations or modifications taking place during the construction.

10. The plant owner undertakes the coordination with the relevant authorities, the
electricity company and the public utilities provides in the industrial city.

11. Name of the license owner/of his representative
Function:
Signature:
Date: / /

The license issuer

seal

the Director of the industrial city

Boundaries
Direction

Boundaries

Length

Setback

north
east
south
west
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Tables to be Prepared in the Layout Drawing Presented to the Authority
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Introduction

The Saudi Industrial Property Authority purposes to
clarify the preventive fire safety requirements that shall
be followed within the industrial cities, to raise the safety
level of factories and the related supporting services
located within the industrial cities.
From this point of view, this guide’s purpose is to
clarify the industrial safety and security requirements,
the precautions that must be taken, and to ease the
understanding of these requirements by the responsible
authorities and employees of the industrial cities.
This guide includes important preventive requirements
related to fire safety in buildings of different types and
uses of such as offices, residential, mercantile, industrial,
storages, and car parking areas located within the
industrial cities. The requirements tackle mainly re
protection, fire alarm, and fire fighting issues related to
each type of occupancies.
This guide includes also the minimum requirements
related to life and fire safety necessary to reduce danger
to life from the effects of fire without interfering with the
daily operation of buildings and taking into account the
panic caused by fire, by eliminating the causes of panic
in emergency situations and facilitating the access of
firefighters to the building, and considering the following
important issues:
• The fire resistance of the building’s structural elements
• The occupant types and occupant load
• The occupancy classification

The following shall be noted:

• The guide is applicable on new buildings rather than
existing buildings.
• The fire safety requirements for high rise buildings
are not included in this guide. These requirements are
included in Annex 1 of this guide.
• The publications, local regulations, local standards
referenced in this guide are included in Annex 2 of this
guide
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Executive Summary

This guide is issued to specify the technical requirements
related to the industrial safety and security in industrial
buildings and the related supporting services located
within the industrial cities. It includes four chapters and
three annexes.
Chapter one is related to the fire safety requirements
for all building construction types, the fire department
access roads, and site arrangements. It explains the
methodology for the hazard classification of buildings,
the requirements related to the fire resistance of the
buildings’ structure, and the fire compartmentation.
It includes samples of fire safety plans that shall be
submitted as part of the permit file.
Chapter two is related to the requirements for firefighting
and re alarm systems, the classification of these systems
and the related equipment, and the related method
of installation depending on the fire classification of
the building’s materials. It includes also the types and
methods of installation of portable fire extinguishers and
the types of firefighting systems appropriate for each fire
class.
Chapter three is related to the requirements for means
of egress and it is subdivided into five main sections: the
means of egress, the stairs, the exit access corridors, the
fire barriers and the smoke barriers.
Chapter four includes the fire safety requirements for
buildings according to their occupancy uses which are
classified in five occupancies: assembly, residential,
business and mercantile, industrial in addition to storage
and car parking. Each occupancy class is defined and the
related requirements for fire compartmentation, means
of egress, firefighting and fire alarm systems are set.
The annexes are related to the requirements of accessible
means of egress related to disabled access persons,
sample of fire and emergency evacuation plan, and fire
safety requirements for high rise buildings.
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Definitions

The definitions contained in this section shall apply to the
terms used in this guide. Where terms are not defined
in this section, they shall be defined using their ordinary
accepted meanings within their context.
Area of Refuge: An area that is either (1) a story in a
building where the building is protected throughout
by an approved, supervised automatic sprinkler system
and has not less than two accessible rooms or spaces
separated from each other by smoke-resisting partitions;
or (2) a space located in a path of travel leading to a
public way that is protected from the effects of re, either
by means of separation from other spaces in the same
building or by virtue of location, thereby permitting a
delay in egress travel from any level.

Main corridor: Main exit access corridors
Means of Egress: A continuous and unobstructed way
of travel from any point in a building or structure to a
public way consisting of exit doors, exit access corridors,
horizontal exits, exit stairs, and ramps.

Mezzanine area limitations: The aggregate area of
mezzanines located within a room shall not exceed onethird the open area of the room in which the mezzanines
are located. Enclosed space shall not be included in
Automatic sprinkler system with partial coverage: a determination of the size of the room in which the
Automatic sprinkler system which is not covering part or mezzanine is located.
parts of the building
Mixed Occupancy: A multiple occupancy where the
occupancies are intermingled. The building shall comply
Basement: Underground story
with the most restrictive requirements of the occupancies
Building no hazard content: Building with low hazard involved.
content such the storage of non combustible materials.
Multiple Occupancy: A building or structure in which
Building with low hazard content: Building with low two or more classes of occupancy exist.
hazard content shall be classified as those of such low
combustibility that no self-propagating fire therein Residential investment building: Apartments Hotel
can occur such as the the storage of non combustible
Secondary corridors: the first part of the means of egress
materials.
leading the main corridor in order to reach the exit.
Common path of travel: The portion of exit access that
must be traversed before two separate and distinct paths Separated Occupancy: A multiple occupancy where
the occupancies are separated by re resistance–rated
of travel to two exits are available.
assemblies.
Fire Barrier: A continuous membrane or a membrane
with discontinuities created by protected openings with a Smoke Barrier: A continuous membrane, or a membrane
specified fire protection rating, where such membrane is with discontinuities created by protected openings,
designed and constructed with a specified fire resistance where such membrane is designed and constructed to
rating to limit the spread of fire, that also restricts the restrict the movement of smoke.
movement of smoke.
High Hazard Areas: Area containing high hazard
materials
High Hazard Materials: High hazard materials shall be
classified as those that are likely to burn with extreme
rapidity or from which explosions are likely to occur.
High rise buildings: A building where the floor of an
occupiable story is greater than 23m above the lowest
level of fire department vehicle access.
Horizontal Evacuation Areas: An area within the building
that is enclosed by fire barriers.
Hotel transient: Transients are those who occupy
accommodations for less than 30 days
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1. General

Requirements
for Fire
Protection
for Buildings
Structures
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1. 1 Principles of Fire Protection
in Buildings and Structures

1. 2 Buildings and Structures
Hazard Content Classification

The minimum fire protection requirements shall be The hazard of contents of any building or structures shall
provided in buildings and structures as per the below:
be classified as low, medium, or high in accordance with
• The building’s structure shall be designed to control Table 1.

•
•

•

•
•
•
•

fire, smoke, gas leak and panic risks on the buildings’
occupants. The structure should facilitate emergency
evacuation of occupants.
The fire resistance of the building structure is reliant on
the time of occupant’s evacuation from the building in
case of emergency.
The minimum number and capacity of means of egress
(emergency exits) are provided for each building and
structure without considering the passages located
within the building that are used for fire fighting.
Horizontal fire evacuation areas are protected from
smoke or gas leaks coming from other parts of
the building. These areas are intended to provide
protection and relatively safe places until the end of
the emergency.
The means of egress shall be impeded, and the doors
opening direction shall be adequate to the egress
direction.
Marking of exits and means of egress is ensured.
The proper firefighting systems are ensured.
The appropriate lighting, emergency lighting systems
supplied from an emergency power supply system
(generator), and the appropriate fire alarm system
shall be ensured.

The fire-resistive properties of building materials are
determined by fire test methods as per the following:

• NFPA 251 Standard Methods of Tests of Fire Resistance
of Building Construction and Materials
• NFPA 255 Standard Method of Test of Surface Burning
Characteristics of Building Materials

Protection from any area having a degree of hazard
greater than that normal to the general occupancy of
the building or structure shall be provided by one of the
following means:
• Enclosing the area with a fire barrier without windows
that has a 1-hour fire resistance rating
• Protecting the area with automatic extinguishing
systems
• Applying both (1) and (2) where the hazard is severe

Table 1:
Classification of buildings and structures depending on the related hazard of contents
Hazard Classification

Description

Low Hazard

Low hazard contents shall be classified as those of such low combustibility that no self propagating fire therein can occur for example
storage of non combustible materials

Medium Hazard

Medium hazard contents shall be classified as those that are likely to burn with moderate rapidity or to give off a considerable volume of
smoke. These are ordinary contents that can be found in most of the buildings

High Hazard

High hazard contents shall be classified as those that are likely to burn with extreme rapidity or from which explosions are likely to occur.
High hazard contents are mainly found in occupancies where flammable liquids are handled or used or are stored under conditions
involving possible release of flammable vapors; where grain dust, wood our or plastic dust, aluminum or magnesium dust, or other
explosive dusts are produced; where hazardous chemicals or explosives are manufactured, stored, or handled; where materials are
processed or handled under conditions producing flammable flyings; and other situations of similar hazard

154
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General Requirements and Procedures

1. 3 Site Arrangement and Fire
Protection Requirements

When submitting the site and other plans to obtain the
authorities’ approval, the building construction code shall
be respected and the following points shall be specified:
the location of the project, the location and uses of
the neighboring buildings, and the site’s surrounding
streets. The easy access of the civil defense vehicles
and equipment to the nearest point of the construction
shall be considered. The below shall be considered for
multiple buildings project– such as residential complex:

• The provision of adequate internal roads
• The provision of easy access for civil defense vehicles
and equipment
• The provision of adequate vehicles entrances and exits

Water tanks used exclusively for firefighting shall be
provided.
• The capacity of these water tanks shall be designed as
per the firefighting system standards for each building.
For example, NFPA13 for the automatic sprinkler
system; NFPA14 for the standpipe and hose systems;
NFPA 22 for water tanks for private fire protection.
• Fire hydrant shall be provided around the buildings.
• The design and installation of the fire pumps shall be
in accordance with a specific standard for example
NFPA20 standard for the installation of stationary
pumps for fire protection
• 20% of the plot area of the industrial zones shall be
provided for the use of fire protection operation, and
this shall be coordinated and approved by the relevant
authorities by construction of natural separation
between buildings of the same plot (square one)
or between the buildings of the same plot and the
buildings of the neighboring plots.
• Fire department access roads shall be provided to
facilitate the access for the civil defense vehicles and
equipment to reach the required distance from the
building

1

1. 4 Requirements for Fire
Department Vehicles Access
Roads

The fire department access roads shall meet the
following:

• Adequate access roads shall be provided for the civil
defense vehicles and equipment to the required
distance from the building.
• The minimum width of the fire department access
roads is 6m without obstructions.
• Adequate vehicles maneuvering areas shall be
provided having a diameter of no less than 18m (refer
to figures 1 and 2).
• The height of the roads entrance and doors shall be a
minimum of 4.5m.
• The roads and manholes covers shall be designed
to resist the load of the civil defense vehicles and
equipment.
• The roads and the infrastructure works shall be
designed to resist the load of the fire department
vehicles and equipment. Unless otherwise required by
the relevant authorities (MODON), the following load
mentioned here below could be used for the roads and
infrastructure works design.
• The vehicle load is considered to be 130 kN on 4.5m
between front and rear axels (40 kN on the front axel
and 90 kN on the rear axel).
• The punching shear resistance for the fire department
access roads used by the fire trucks with ladders shall
be considered for 100 kN on a circular area having 20m
diameter.

SU: Single unit
P: Path of Vehicle

Figure 1 Examples of civil defense Vehicles Maneuvring and
turning areas (AASHTO- 6th Edition 2011)
155
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Figure 2 Alternatives to civil defense vehicles maneuvering
and turning areas (for a length of 12m)

1. 5 Requirements for Civil
Defense Buildings Access
Roads

The distance between the building’s limit and the nearest
point that must be reached by the civil defense vehicles
depending on the type and size of the building is as
follows:

• In buildings protected by dry standpipe system, the • In non industrial buildings having 3 to 4 stories and
having an area of more than 139m2, the distance shall
distance from the entrance of the exit stair containing
not exceed 28m from any point of the ground floor.
the dry standpipe system is not more than 17m.
• In buildings protected by wet standpipe system, the • For industrial buildings, the civil defense vehicles
must reach 5-6m along the building’s facade length.
distance from the entrance of the exit stair containing
However, if the height of the building is more than
the wet standpipe system is not more than 17m.
the height mentioned in this section, the civil defense
• In buildings of more than two stories, and having low
vehicles must reach 5-6m along the length of two or
hazard contents, fire department access roads shall
more facades according to the type of fire hazard and
be provided such that any portion of the facility or
the civil defense assessment.
any portion of an exterior wall of the ground floor
of the building is located not more than 46m from • The length of the civil defense vehicles access roads
shall not be more than 46m if the the road has a dead
fire department access roads. When buildings are
end; the civil defense approval shall be considered in
protected throughout with automatic sprinkler system
case this length is exceeded.
the distance shall be permitted to be increased to 137m
156
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General Requirements and Procedures

1. 6 Design Requirements

The building shall be designed to provide the appropriate •
means and capabilities to facilitate access to the building
for the firefighting and rescue operation.

• No barriers and obstacles shall be installed on the •
exterior windows above the ground floor of the building
unless they can be easily opened and approved by the
relevant authorities (MODON).
• The following requirements shall be considered for the •
design and installation of the fire fighting equipment
used by the civil defense such as the landing valves,
the Siamese connections at the ground floor:
•
»»
»»
»»
»»

They shall be provided at clear locations easily accessible to
the civil defense with impediments.
They shall be remote from the fire hazard, glass, scattered
materials in construction and other hazards types.
Readily visible and clear Marking signs shall be provided.
The technical and particular specifications and standards shall
be followed for the installation of the firefighting systems and
equipment.

•

1

buildings, fences, columns, landscaping, car, or other
connections of the civil defense departments.
If the site area is more than 5000m2, a second emergency
entrance shall be ensured from the site’s outer fence in
order to ease the access of the civil defense vehicles.
A guide framed plan shall be installed at the main
entrance of the building, the plan shall include the
information related to the fire safety of the building to
ease the fire fighters operation.
The Siamese connections shall be installed at a height
between 457mm and 1219mm from the last floor level
or side walk.
Siamese connections shall be marked by signs having
characters of not less than 2.5cm height, and another
sign showing the necessary pressure at the pumping
points necessary for the fire fighting system.
The design and installation of the stand pipes and
hose system shall be in accordance with international
standards especially <<NFPA14 Standard for the
Installation of Standpipe and Hose Systems>>

• Siamese connections for civil defense use shall be
clearly located and visible from the nearest point of
the fire department access road or from the building’s
• The ground floor plans shall include the location of the
road side.
building connection to the main public network.
• Connections of the Civil Defense departments shall
• Floor explanatory plans shall be provided and include
be placed and arranged so that the hose systems can
the following:
be connected to the network’s pumping lower points
»» Fire compartments
without interference of nearby objects, including

1. 7 Fire Safety Plans

»»
»»

Exits
Locations of the special hazard content rooms

Figure 3 Sample of the fire safety plans for “Pain d’Or” manufacture in Riyadh
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Figure 4 Sample of fire safety plan “King Abdallah Financial
Center”
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General Requirements and Procedures

1

1. 8 First Aid Signage Method
• Illustrated signage shall be provided to specify the first
aid case for the industrial accidents
• Emergency plan shall be submitted to the authority
having jurisdiction inclusive of the below:
»»
»»
»»
»»
»»
»»
»»

Procedures for reporting of emergencies
Occupant and staff response to emergencies
Evacuation procedures appropriate to the building, its occupancy, emergencies, and hazards
Appropriateness of the use of elevators
Design and conduct of fire drills
Type and coverage of building fire protection systems
Other items required by the NFPA

A sample of fire and emergency evacuation plan is
enclosed in Annex 2 of this guide.

Figure 5 Sample of evacuation plans including definitions of
some annotations
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1. 9 Requirements for Fire
Resistance of the Building
Structure

Type III

Buildings of Type III (211 or 200) shall have exterior walls
and structural elements that are parts of exterior walls
made from noncombustible or limited-combustible
materials; while fire walls, interior structural elements,
Scope
walls, arches, floors, and roofs are entirely or partially of
The fire resistance requirements of the building structure wood of smaller dimensions than required for Type IV
is aimed to ensure the safety of the building structure construction is of noncombustible, limited- combustible,
from re hazard in a way to be resistant to collapse during or other combustible materials.
fire for an adequate time necessary for the building
occupants evacuation and for the firefighting and fire Type IV
control operations within the lesser compartmented area Type IV (2HH) construction with fire walls, exterior
of the building, and to prevent the fire transmission to walls, interior bearing walls and structural elements
the neighboring construction.
that are parts of such be made of noncombustible or
limited combustible materials. Other interior structural
Classification of buildings’ structure in terms of
elements, arches, floors, and roofs shall be of solid or
fire resistance
laminated wood without concealed spaces.
The buildings are classified in terms of fire resistance of
Type V
the structure as per Table 2 here below:
Type V (111 or 000) construction with structural elements,
walls, arches, floors, and roofs made of entirely or
Type I and Type II
Buildings of Type I (442) or (332) and Type II (222) or partially of wood or other approved material.
(1111) or (000) have fire barriers, structural elements,
walls, arches, slabs, roofs constructed of non combustible
or limited combustible materials.

Table 2:
Fire Resistance Ratings for Type 1 through Type V construction (hours)
Type I

Type II

Type III

442

322

222

000

Supporting more than one floor, columns, or other bearing walls

4

3

2

1

0

Supporting one floor only

4

3

2

1

0

Supporting a roof only

4

3

1

1

Supporting more than one floor, columns, or other bearing walls

4

3

2

Supporting one floor only

3

2

2

Supporting a roof only

3

2

Supporting more than one floor, columns, or other bearing walls

4

Supporting one floor only

3

Supporting a roof only

Type
IV

Type V

200

2HH

111

000

2

2

2

1

0

2

2

2

1

0

0

2

2

2

1

0

1

0

1

0

1

1

0

1

0

1

0

1

1

0

1

1

0

1

0

H

1

0

3

2

1

0

1

0

H

1

0

2

2

1

0

1

0

H

1

0

3

2

1

1

0

1

0

H

1

0

Supporting more than one floor, columns, or other bearing walls

4

3

2

1

0

1

0

H

1

0

Supporting one floor only

2

2

2

1

0

1

0

H

1

0

Supporting a roof only

2

2

1

1

0

1

0

H

1

0

Floor-Ceiling Assemblies

2

2

2

1

0

1

0

H

1

0

Roof-Ceiling Assemblies

2

1.5

1

1

0

1

0

H

1

0

Interior Non-bearing Walls

0

0

0

0

0

0

0

0

0

0

Exterior Non-bearing Walls

0

0

0

0

0

0

0

0

0

0

Exterior Bearing Walls

Internal Bearing Walls

Columns

Beams, Griders, Trusses, and Arches

H: heavy timber members
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General Requirements and Procedures

The heights permitted according to the type of
building and protection level

1

High Hazard Level 3 Contents

High hazard Level 3 contents shall include materials that
readily support combustion or present a physical hazard
The allowable buildings height depends on the including, but not limited to, the following:
buildings construction type and occupancy use. Table • Level 2 and Level 3 aerosols
3 specifies the allowable heights and areas depending • Class I, Class II, or Class III-A flammable or combustible
on the building type and required level of protection
liquids that are used or stored in normally closed
for buildings protected by an approved, supervised
containers or systems at gauge pressures of less than
automatic sprinkler system as per the NFPA 13 standard.
15 psi (103 kPa)
It is to be noted that the protection level indicated in • Consumer Fireworks, 1.4 G
Table 3 is related to the hazard content classification.
• Flammable solids, other than dusts classified as high

High Hazard Level 1 Contents

High hazard Level 1 contents shall include materials that
present a detonation hazard including, but not limited •
•
to, the following:
•
•
•
•
•

•
Explosives
Unclassified detonable organic peroxides
Class 4 oxidizers
•
Detonable pyrophoric materials
Class 3 detonable and Class 4 unstable (reactive) •
•
materials

hazard Level 2, stored, used, or generated in a manner
creating a high re hazard
Class II and Class III organic peroxides
Class 2 solid or liquid oxidizers
Class 3 solid or liquid oxidizers that are used or stored
in normally closed containers or systems at gauge
pressures of less than 15 psi (103 kPa)
Oxidizing gases and oxidizing cryogenic liquids
Class 2 unstable (reactive) materials
Class 2 water-reactive materials

High Hazard Level 2 Contents

High Hazard Level 4 Contents

• Class I, Class II, or Class III-A flammable or combustible
liquids that are used or stored in normally open
containers or systems, or in closed containers or
systems at gauge pressures of more than 15 psi (103
kPa)
• Combustible dusts stored, used, or generated in a
manner creating a severe re or explosion hazard
• Flammable gases and flammable cryogenic liquids
• Class I organic peroxides
• Class 3 solid or liquid oxidizers that are used or stored
in normally open containers or systems, or in closed
containers or systems at gauge pressures of more than
15 psi (103 kPa)
• Nondetonable pyrophoric materials
• Class 3 nondetonable unstable (reactive) materials
• Class 3 water-reactive materials

• Corrosives
• Highly toxic materials
• Toxic materials

High hazard Level 2 contents shall include materials that High hazard Level 4 contents shall include materials that
present a de agration hazard or a hazard from accelerated are acute health hazards including, but not limited to,
the following:
burning including, but not limited to, the following:

High Hazard Level 5 Contents

High hazard Level 5 contents shall include hazardous
production materials (HPM) used in the fabrication
of semiconductors or semiconductor research and
development.
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Table 3:
Allowable Building Height and Area
Type I
Construction Type
Maximum building height (ft)

442

Type II

332

222

111

Type III
000

211

S

N

S

N

S

N

S

N

S

N

UL

UL

126

120

54

48

25

19

22

16

UL

4

UL

4

12

4

3

2

1

NP

S

Type IV

200

2HH

Type V
111

N

S

N

S

N

19

22

16

25

19

2

NP

NP

3

2

S

000
N

S

N

15

18

12

Occupancy
Assembly > 1000
Assembly > 300
Assembly ≤ 300
Assembly, outdoor
Business
Industrial, ordinary hazard
Industrial, low hazard
Mercantile
Residential
Storage, ordinary hazard
Storage, low hazard

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL
4

1441

12

4

UL
7

7

UL

UL
11

12

11
11

UL
UL

12

11
11

UL
UL

12

11

12

5

4

6
5

7347

UL

5
5

3

2

4
4

3627

3

4
4

4

3

5

2418

3

5
5

2

4
5

4

3

2

4
5

3627

3

5
4

5

4

6

2418

3

5
5

2

5
6

3

3

2

4

3580

2

1

4

1

3

2

2

1

3

2

651
3

5

2

837
3

4

2

1209
3

4

3

790
3

1302
5

1

837

1116
4

2

UL

4

1302
4

1

511

1953
4

1
511

3

1302
5

2371
4

4

1674

1906
3

5

5

1906
4

2

UL

6

4696
4

4

NP
NP

1069

3115
3

1627
4

4

2

1069
3

3348

1488
3

4

UL

5

1162
4

2

1395

1674
4

4

3
1069

1395
1

1116
4

2418
4

2

1767

2232
3

5

5

1720
5

1

UL

6

2650
5

1

790

1767
3

1627
5

4

1395

790
3

2650

1488
4

6

4

1162
4

4

UL

5

2139
4

2

1302

1441
5

2418
11

UL

4

NP

1302
1

2139

2232

4464
UL

5

1999

12

2

UL

6

3487

UL
UL

UL

2325

12

1

790

3487

UL
UL

UL

2

3
1302

790
3

UL

12
UL

UL

4
1441

UL
UL

3

1441

12
UL

UL

4

790

2

1

837
4

1953

3

2

1255

High Hazard Contents
High hazard contents not requiring
protection Level 1 through
protection Level 5

Use values for appropriate occupancy class. For industrial or storage occupancies, use values for ordinary hazard.

Protection Level 1

1

NP

Protection Level 2

UL

1

1953
NP

UL

Protection Level 4

UL

NP

UL

NP

UL

UL

4

NP

6

NP

8

NP

4

NP
NP
NP

3

UL

NP
3487

1

NP

2

NP
NP

4

NP
2139

NP
NP
NP
NP
2650

1

NP

2

NP
NP

4

NP
1767

NP
NP
NP

697

NP
3348

NP
1

697
2
930
1674

NP
607

2
1674

NP
465

3

3

NP
279

1

4

3348
3

NP

1

2371
6

1627
3

1

976

1209
4

NP
976

2

651

2650
3

NP
651

1

1627
6

1627
3

1

883

1302
4

NP
883

2

651

3487
NP

NP
651

1

2464
6

UL
4

1

1023

7440
NP

NP
1023

2

1534

NP

NP
UL

1

1534

UL
NP

NP

3

UL

UL
4

NP

1953

UL

Protection Level 5

1

1953
UL

1953
Protection Level 3

NP

NP
837

S: Allowable building height in meter and allowable number of stories in buildings protected with an automatic sprinkler system
N: Allowable building height in meter and allowable number of stories in buildings not protected with an automatic sprinkler system
UL: unlimited
NP: not permitted
Note: within each occupancy category and protection level, the top row refers
to the allowable number of stories, and the bottom row refers to the allowable
area per story.
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General Requirements and Procedures

1. 10

1

Fire Compartment
Fire Compartment

In order to control the fire in the smaller compartmented
space as possible and to prevent its spread within the
same building or to neighboring buildings, the following
preventive requirements to reduce the spread of fire
shall be met:

• The building or the floor shall be subdivided onto
separated compartments i.e. compartments that
prevent the spread of fire. Each fire compartment
shall be separated by fire rated doors that prevent the
transfer of smoke and close automatically in case of
fire.
• The separation between the building’s fire
compartments shall be by fire barriers (walls, partitions,
Figure 7 Fire compartment and fire and smoke barriers.
doors) having the same fire resistance rating of the
building construction type indicated in Table 3.
• The area or volume of a fire compartment shall
not exceed the permitted limit indicated in Table
4 “Subdivision of the building to separate fire
compartment

Figure 6 Subdivision of the building to separate fire compartment

Table 4:
Subdivision of the building to separate fire compartment
Permitted Maximum
Use

Floor are in m2

Basement or upper floor area in m2

Remarks

Industrial Constructions with high hazard
content

1000

500

Factories for manufacturing, assembling or production of
combustible, explosive materials, or materials with toxic
gas release

Professions workshops with medium hazard
content

5000

1500

Factories for manufacturing, assembling or production of
noncombustible materials or repair workshops

Storage A – Low hazard content

5000

1500

Storage areas for noncombustible materials

Storage B – medium hazard content

3000

1000

Storage areas for noncombustible or combustible
materials packed using combustible packaging materials

Storage C – High hazard content

1000

500

Storage areas for high hazard materials
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Apart from the buildings fire compartment areas
indicated in Table 4, the following occupancies shall be
considered as independent fire compartments:
• Occupancy having a distinct occupancy from the
building main use.
• The vertical opening in buildings such as the stair,
shafts.
• Means of egress from the building, such as lobby,
protected exit stair, exit access corridor.
• Special Hazard content areas such as the combustible
liquid storage areas.
• The construction adjacent to the neighboring plot is
considered a fire barrier.
• If the building is used for different uses, the
sections dedicated for each use is considered as fire
compartment whatever its area.

1. 11 Control
Control
of External
of External
Fire
Spread
Fire between
Spread between
Buildings
Buildings

To prevent the external fire spread between buildings, a
minimum separation distance shall be ensured between
buildings depending on the external wall conditions, the
area of the related openings, and the type of external
wall cladding. Table 5 specifies the minimum separation
distance required between buildings and the plot limits
while Table 6 specifies the fire resistance of the building’s
structural elements. The critical radiant flux of the
construction materials is classified in Table 7.

Table 5:
The separation distance required between the building and the plot limits
depending on the building height and area of the facades openings
Percentage of the façade
openings area to the total
façade area

Building Height in meter

zero

No requirements

1 – 50%

3

5

50 - 100%

3

7.5

8

More than 8

Distance in Meters

Table 6:
Fire resistance required for the building structure
Structural elements

Residential and commercial buildings with
multiple floors

Industrial buildings and warehouses

Columns, beams and slabs

2 hours

4 hours

Internal walls and internal separations

2 hours

4 hours

The walls separating the means of egress including the exit stair, the
elevator hoist, shaft, horizontal and vertical utilities shafts and others

2 hours

4 hours

Note:
The fire resistance of the columns and beams could be raised according to the NFPA conditions in case the building has
several uses, the fire resistance of the most hazardous occupancy shall be implemented.
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General Requirements and Procedures

Table 7:
Minimum critical radiant flux
Type

Minimum Critical Radiant Flux

1

0.45w/cm2

2

0.22w/cm2

Reference: Safety and Security requirements in Gulf Cooperation Council

According to the NFPA 101, the Critical Radiant Flux
is the level of incident radiant heat energy on a floorcovering system at the most distant flame out point.
Knowing that the Interior floor finishes shall be classified
based on test results from NFPA 253, Standard Method
of Test for Critical Radiant Flux of Floor Covering Systems
Using a Radiant Heat Energy Source, or ASTM E 64811,
Standard Test Method for Critical Radiant Flux of Floor
Covering Systems Using a Radiant Heat Energy Source.
The external non-load bearing wall assemblies containing
combustible components are to be evaluated as per the
NFPA 285, “Standard Fire Test Method for Evaluation
of Fire Propagation Characteristics of Exterior NonLoad-Bearing Wall Assemblies Containing Combustible
Components”.

1

1. 12 Requirements
Requirements
for Building
Firefor
Resistance
BuildingsDepending
Fire
on the
Resistance
Construction
Depending
Type
on the Construction
Type
Metallic steel structure

When the building structural elements are made
of metallic structure, this structure shall be treated
depending on the required fire resistance rating of the
structure necessary to protect the building from collapse
due to fire, and the treatment shall be in accordance with
the following requirements;

Jacketing

The jacketing of the columns by reinforced concrete
section shall be based on the thickness and jacketing
information given by the NFPA depending on the fire
resistance rating of the structure.

Enclosing

The metallic structural element is enclosed by listed
fire resistant panel. The method of enclosure shall be in
accordance with the NFPA conditions.

Coating

Coating of the metallic structural elements shall be by
fire-resistant materials, these materials are in form of film
that is applied either by spraying or coating.
The three methods of metallic steel structure fire
protection mentioned here above shall be according to
the known engineering rules, and to the requirement
of the bodies accredited by the relevant authorities
(MODON).

Plastic Materials

The plastic materials shall be controlled in a way to reduce
the severity of their fire hazard as per the following
requirements depending on the type of plastic materials:

Type I: Plastic materials with porosity

These materials are classified in terms of their formation
into two main types:
a. Hard panel board: such as polystyrene, polyurethane
used for insulation and other works.
b. Flexible panel boards: such as spongy materials like
polyethylene, which is used in the decoration and
other works

Fire retardant materials shall be added to the
manufacturing mix of these plastic materials used in
building in order to improve the fire rating of these
materials.

1 ASTME: American society for testing and materials (ATME), standard test for
critical radiant flux of floor-covering systems using a radiant heat energy source.
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The plastic materials shall be chosen as per specific
standards such as the following NFPA standards:

• NFPA 275 Standard Method of Fire Tests for the
Evaluation of Thermal Barriers
• NFPA 257 Standard on Fire Test for Window and Glass
Block Assemblies
• NFPA 251 Standard Methods of Tests of Fire Resistance
of Building Construction and Materials
• NFPA 255 Standard Method of Test of Surface Burning
Characteristics of Building Materials
Remark:
The technical specification for Standard for Fire Retardant−Treated Wood and
Fire-Retardant Coatings for Building Materials conform to a specific standard
such as NFPA703.

Type II: Hard plastic materials

The hard plastic materials are used as colored or
transparent panel boards for covering the lighting
openings, domes, skylights or other covers. This type
of plastic materials is permitted to be used as per the
following conditions:
• It is permitted to be used as insert materials having
thickness not more than 10 cm between double wall of
concrete masonry blocks having a minimum thickness
of 5 cm provided that the void is filled by concrete of
not less than 5 cm thickness as part of the construction
system of the internal partitions and of roof cover.
• It is permitted to be used as insert materials within the
non- re rated doors provided that its thickness is not
more than 5 cm.

The plastic materials are permitted to be used in interior
of the building, either for thermal insulation or as
inserts within the internal partitions as per the following
conditions.
• The separation between the building’s compartment
by fire barriers (walls, panels boards, doors) having the
same fire resistance rating of the structure indicated in
Table 2.
• The floor area shall not exceed 200 m2 or the fire barrier
area shall not exceed 100 m2.
• The floor area shall be subdivided into compartments
having an area of not more than 200 m2. If the floor
area is more than 200 m2, the compartment shall be
separated by fire rated doors.
• The thickness of the plastic materials used for thermal
insulation is not more than 5 cm.
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2. The General

Requirements
for Fire
Fighting and
Fire Alarm
Systems
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2. 1 Scope

e. Film-Forming Foam Types. ANSI/UL 8, Standard for
Foam Fire Extinguishers; CAN/ ULC-S554, Standard
for Water Based Agent Fire Extinguishers,
f. Halocarbon Types. ANSI/UL 2129, Standard for
Halocarbon Clean Agent Fire Extinguishers; CAN/
ULC-S566, Standard for Halocarbon Clean Agent Fire
Extinguishers

The buildings and facilities shall be provided by
firefighting, re protection and re alarm systems in order
to protect the buildings and their occupants from fire
hazards, by initiating an early alarm system in order to
evacuate the building’s occupant and to control the
spread of fire primarily by the trained personnel or by
automatic extinguishing systems, subsequently notify The identification of the listing and labeling organization,
the civil defense for the effective fire fighting and rescue the fire test standard, and the performance standard that
operations if needed.
the fire extinguisher meets or exceeds shall be clearly
marked on each fire extinguisher.

2. 2 Classification of Firefighting
Systems and Equipment

Remark:
The fire blankets should be in accordance with the standard ENBS 1869.

Manual fire fighting equipment

Classifications of fires and the corresponding
portable fire extinguishers

c. Water and Sand containers
d. Fire blankets

solvents, lacquers, alcohols, and flammable gases.
The following types of portable fire extinguishers are
adequate for this fire class:

The manual fire fighting equipments are portable
The fires are classified into the following five main types:
equipments used for fire fighting at the first fire stages by
normal building occupants and by the trained personnel.
Class A Fires
Among these equipments are:
Class A fires are fires in ordinary combustible materials,
a. Several types of portable fire extinguishers with their
such as wood, cloth, paper, rubber, and many plastics.
manual pumps
The water based portable fire extinguisher is adequate
b. Standpipes and hose systems.
for such type of fire class because of the cooling and water
penetration through the materials pores characteristics.
NFPA14 or the requirements of design and installation
of the standpipes and hose systems and NFPA1963 Class B Fires
for Standard for Fire Hose Connections shall be Class B fires are fires in flammable liquids, combustible
implemented.
liquids, petroleum greases, tars, oils, oil-based paints,

Manual firefighting systems

Portable fire extinguishers used to comply with this
standard shall be listed and labeled and shall meet
or exceed all the requirements of any single fire test
standard and one of the relevant performance standards
shown below:
Fire Test Standards:

• ANSI/UL 711, Standard for Rating and Testing of Fire
Extinguishers
• CAN/ULC-S508, Standard for Rating and Testing of
Fire Extinguishers

Performance Standards:

a. Carbon Dioxide Types. ANSI/UL154,Standard for
Carbon-Dioxide Fire Extinguishers; CAN/ ULC-S503,
Standard for Carbon-Dioxide Fire Extinguishers,
b. Dry Chemical Types. ANSI/UL 299, Standard for
Dry Chemical Fire Extinguishers; CAN/ ULC-S504,
Standard for Dry Chemical Fire Extinguishers,
c. Water Types. ANSI/UL 626, Standard for 21⁄2-Gallon
Stored-Pressure, Water-Type Fire Extinguishers; CAN/
UL CS507, Standard for Water Fire Extinguishers,
d. Halon Types. ANSI/UL 1093, Standard for Halogenated
Agent Fire Extinguishers; CAN/ ULC-S512, Standard
for Halogenated Agent Hand and Wheeled Fire
Extinguishers,
170
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a. Portable fire extinguisher foam type:
its advantage is that the foam lasts for a significant
time on the liquid surface preventing the reignition of fire to note that foam is a good electrical
conductor.
b. Portable fire extinguisher dry powder type:
it is effective for quick flame extinguishing
characteristic, it is used when the liquid is spread and
owed on the floor or to promptly control fire flame
spread, noting that dry powder is not an electrical
conductor.
c. Portable fire extinguisher CO2 type:
it is similar to the portable fire extinguishers using
chemical powder with exception that the CO2 gas has
no harmful effect on the assets unlike the portable
fire extinguishers foam and chemical powder types.
The CO2 is not an electrical conductor.
d. Portable fire extinguishers liquid vaporized type:
it is used for small fires or for engines liquid fuel. The
vaporized liquid is not an electrical conductor.

Class C Fires
Class C fires are fires that involve energized electrical
equipment and the portable fire extinguishers type
CO2, dry powder or the vaporized liquid type. The use
of water or foam is not permitted because they are
electrical conductors.
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The General Requirements for Fire Fighting and Fire Alarm Systems

2

Ordinary (Moderate) Hazards
Ordinary (moderate) hazard occupancies shall be classified
as locations where the quantity and combustibility of
Class A combustible materials and Class B flammables are
moderate and res with moderate rates of heat release are
expected. These occupancies consist of re hazards that
only occasionally contain Class A combustible materials
Class K Fires
Class K fires are fires in cooking appliances that involve beyond normal anticipated furnishings and/or the total
combustible cooking media (vegetable or animal oils quantity of Class B flammables typically expected to be
present is from 1 gal to 5 gal (3.8 L to 18.9 L) in any room
and fats).
or area.
The method of choosing and distribution of the portable
Extra (High) Hazards
fire extinguishers are specified in Tables 8,9, and 10.
Extra (high) hazard occupancies shall be classified as
Distribution of portable fire extinguisher
locations where the quantity and combustibility of Class
Classification of Hazards: Rooms or areas shall be A combustible material is high or where high amounts of
classified generally as being light (low) hazard, ordinary Class B flammables are present and rapidly developing
(moderate) hazard, or extra (high) hazard.:
fires with high rates of heat release are expected. These
occupancies consist of fire hazards involved with the
Light (Low) Hazards
storage, packaging, handling, or manufacture of Class
Light (low) hazard occupancies shall be classified as A combustibles and/ or the total quantity of Class B
locations where the quantity and combustibility of flammables expected to be present in more than 5 gal
Class A combustibles and Class B flammables are (18.9 L) in any room or area.
low and where fires with relatively low rates of heat
release are expected. These occupancies consist of fire Fire extinguisher size and placement
hazards having normally expected quantities of Class Installation of Class A Hazards: the portable fire
A combustible furnishings and/or the total anticipated extinguishers shall be installed in appropriate locations
quantity of Class B flammables present is expected to be of not more than 20m from each other with a minimum
of one portable fire extinguisher for each 200m2 or a
less than 1 gal (3.8L) in any room or area.
minimum of 2 portable fire extinguishers per floor. The
following tables should be taken into consideration.
Class D Fires
Class D fires are fires in combustible metals, such as
magnesium, titanium, zirconium, sodium, lithium, and
potassium. The adequate portable fire extinguisher dry
powder type shall be used for this class of fires.

Table 8:
Fire extinguisher size and placement for Class A hazards
Criteria
Minimum rated single extinguisher

Light Hazard Occupancy (Low)

Ordinary Hazard Occupancy
(Moderate)

Extra Hazard Occupancy (High)

2-A

2-A

2-A

Maximum floor area per unit of A

279 m2

193 m2

93 m2

Maximum floor area for extinguisher

1045 m2

1045 m2

1045 m2

23 m

23 m

23 m

Maximum travel distance to extinguisher
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Installations for Class B Hazards: In addition to a minimum • Appropriate signs shall be provided to indicate
of 2 portable fire extinguishers per floor, the number of
the location of the portable fire extinguishers, the
portable fire extinguishers for class B fires is specified
necessary instructions for use, and the warnings that
as per the flaming liquid surface area. The following
shall be considered.
requirements should be taken into consideration:
• The portable fire extinguishers shall be installed at easily
• The portable fire extinguishers shall be installed within
a box or wall cavity with an access door to be protected
from weather and tampering.
• The portable fire extinguishers suspended on the wall
shall be installed using a supporting system installed
to be 1 m above the extinguisher base to the final floor
level below the extinguisher.

access location as per the following requirements:

»»
»»
»»
»»

The nearest possible location from the exit or the exit stair
The separation distance between two portable fire extinguishers shall not be more than 20 m.
The maximum height of installation from the final floor level is
1m
The following requirements indicated in the table shall be
implemented.

Table 9:
Fire extinguisher size and placement for Class B hazards
Type of Hazard

Basic minimum extinguisher rating

Maximum travel distance to extinguishers
Meters

Light (low)
Ordinary (moderate)
Extra (high)

5-B

9.15

10-B

15.25

10-B

9.15

20-B

15.25

40-B

9.15

80-B

15.25

Installations for Class C Hazards:
Fire extinguishers with Class C ratings shall be
required where energized electrical equipment can be
encountered.
Installations for Class D Hazards:
Fire extinguishers or extinguishing agents with Class D
ratings shall be provided for fires involving combustible
metals. Fire extinguishers or extinguishing agents (media)
shall be located not more than 23m of travel distance Figure 8 Alternative installation method for portable fire
extinguishers within wall cavity
from the Class D hazard. Portable fire extinguishers or
extinguishing agents (media) for Class D hazards shall
be provided in those work areas where combustible
metal powders, flakes, shavings, chips, or similarly sized
products are generated.
Installations for Class K Hazards:
Class K fire extinguishers shall be provided for hazards
where there is a potential for fires involving combustible
cooking media (vegetable or animal oils and fats).
Maximum travel distance shall not exceed 9.15m from
the hazard to the extinguishers.

Figure 9 Installation of portable fire extinguisher in wall
cavity at 1 m high from final floor level
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Table 10:
Distribution of portable fire extinguishers type A
Fires Class

Appropriate
portable fire
extinguisher

Remarks

Portable fire
extinguisher
Type

Portable fire
extinguisher
capacity

Portable fire
extinguisher
discharge
reach

Approximate
total weight

Portable fire extinguishers for

Class A fires:

Water

Water is a
good electrical
conductor
and shall not
be used to
extinguish
electrical fires

Compressed
water and gas

9 liters

10m

10-18kg

200

Per floor

2Gallons

30ft

40-33lb

1

2

1

2

Compressed
water

Table 11:
Distribution of portable re extinguishers type B
Fire class

Appropriate
portable fire
extinguisher

Portable fire
extinguisher
Type

Portable fire
extinguisher
capacity

Class B fires
flammable such
as petroleum and
chemical materials

Foam with
mechanical
mechanism

9 liters
2 gallons
Chemical foam

Flammable liquids
such as petroleum
and chemical
materials

Dry powder
extinguishers of
various types
Foam

Flammable liquids
such petroleum
and chemical
materials

Flammable liquids
such as petroleum
and chemical
materials

CO2 Extinguisher

Vaporizing liquid
extinguishers

Vaporizing liquid
extinguishers
C.B.M and B.C.F

Approximate
weight

Portable fire
extinguisher
discharge reach

Coverage area
for one portable
extinguisher

15 – 18 kg

8m

2 1⁄2 m2

40 – 33 lb

23 ft

5 ft2

15 – 18 kg

8m

2 ½ m2

40 – 33 lb

23 ft

5 ft

1 kg

4 kg

3m

1 m2

4 – 5 lb

10 lb

10 ft

10 ft2

3 kg

9 kg

5m

1 ½ m2

7 lb

18 lb

15 ft

15 ft2

1 kg

18 kg

7m

4 m2

20 lb

20 lb

20 ft

40 ft2

1 kg

6 kg

3m

1 m2

2 1⁄2 lb

13 lb

10 ft

10 ft2

3 kg

16 kg

5m

1½ m2

7 lb

23 lb

15 ft

15 ft2

4 kg

19 - 21 kg

7m

4 m2

10 lb

28 - 42 lb

20 ft

40 ft2

1⁄2 liter

2 kg

7m

1/3 m2

1/8 gallon

6 lb

20 ft

Remark

Table 12:
Distribution of portable fire extinguishers type C and D
Fire Types

Appropriate extinguisher
type
CO2

Remarks

Class C:
fires electrical or electronic equipment

CO2

CO2, dry powder, vaporizing liquids:
These three types of extinguishing materials are the most favorable for extinguishing the
electrical res. Water based extinguishers shall not be used for the electrical res to prevent
electric shocks since the water and foam are considered as electrical conductors except in cases
where the electrical power can be disconnected because water is one of the best materials to
be used for fire fighting, however, for class B and class H res special materials shall be used
such as CO2 extinguishers which are the best for electrical res due to their light weight

Class D:
fires for combustible metals and for
some petroleum materials

Dry powder

Dry chemical powder:
There is no type of dry powder that is suitable for all metal res, however, for each type of metal
re there is a special type of dry powder. Therefore, the instructions marked by the manufacturer
on the extinguisher shall be followed and the civil defense shall be consulted when choosing
the extinguishers types related to metal fires
Important Note: There is a great danger to health if the choice of the right type of metals fires
extinguishers is abused.
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Maintenance of portable fire extinguishers

The plot’s owner, owner’s agent or plot’s tenant is
responsible for the inspection, maintenance and refilling
of the portable re extinguishers within the plot.

Fixed fire fighting equipment

The fixed fire fighting equipment is a network used for
fire fighting in the fire’s early stages by ordinary building
occupants and by qualified staff such as trained personnel
or private control or civil defense teams. It includes the
following systems:

a. Hose systems

The hose system is considered as a primary means for
fire fighting used by the building’s occupants without a
need for prior training. It consists of hose pipe having 25
mm diameter coiled on hose reel and inserted within a
metallic box which is installed on the wall or within a wall
cavity. It is connected directly to water supply network
and ready for use hose release.

»»
»»

The valves shall be installed within boxes or closets to prevent
public tampering.
The cabinet shall be used for fire equipment only. Each cabinet shall be conspicuously identified.

• Where a“breakglass” type protective cover for a
latching device is provided, the device provided
to break the glass panel shall be attached in the
immediate area of the break glass panel and shall be
arranged so that the device cannot be used to break
other glass panels in the cabinet door.

b-1: Dry Standpipes
The dry standpipes system is a fixed network not
connected to a water supply network, they are provided
by Siamese connections for pumping water from outside
the building and landing valves distributed in the proper
locations to facilitate the civil defense firefighters
operation by pumping and use of water in the upper
floors. The dry standpipes are used in buildings for the
following cases:

• In buildings having more than two stories and the story
area is more than 1000 m2.
The standpipes are classified into the following three
• In buildings where the contents are presenting risk to
types:
life and content as per the civil defense discretion
• Class I System: a system that provides 2 ½ in. (65
mm) hose connections to supply water for use by fire
b-2: Wet standpipes
departments and those trained in handling heavy re The wet standpipes system is a fixed network connected
streams.
to a permanent water supply network serving the landing
• Class II System: a system that provides 1 ½ in. (40 valves distributed in the proper locations of the building
mm) hose stations to supply water for use primarily and used by the civil defense firefighters or by trained
by trained personnel or by the re department during building’s occupant. The use of the wet standpipes shall
be limited exclusively for the firefighting works.
initial response.
• Class III System: a system that provides 1½ in. (40
mm) hose stations to supply water for use by trained c. Foam spray network
personnel and 2½ in. (65 mm) hose connections • The foam-water spray network is a fixed network used
to spray the foam-water mixture and to deliver it to the
to supply a larger volume of water for use by fire
unoccupiable areas that are used usually for storage
departments and those trained in handling heavy
or for handling combustible liquids. The mixture is
fire streams. The following shall be taken into
sprayed as bubbles forming a curtain insulating the
consideration:
burning surface from the outside air and the cooling
»» Hose connections and hose stations shall be unobstructed
process is generated by the water
and located not less than 3 ft (0.9 m) or more than 5 ft (1.5 m)
• The design and installation of the foam-water spray
above the floor.
»» The hose connections shall not be obstructed by the closed or
system shall be in accordance with a specific standard
open doors or other objects on the landing.
such as NFPA16 Standard for the Installation of Foam»» Hose connections for Class I systems should be located in
Water Sprinkler and Foam-Water Spray Systems
a stairway enclosure. Hose connections for Class II systems
and NFPA11 Standard for Low-, Medium-, and Highshould be located in the corridor or space adjacent to the
Expansion Foam

b. Standpipes

»»
»»
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stairway enclosure and connected through the wall to the
standpipe. For Class III systems, the connections for 21⁄2 in.
(65 mm) hose should be located in a stairway enclosure, and
Class II connections should be located in the corridor or space
adjacent to the stairway enclosure.
Separate standpipes shall be provided in each required exit
stairway.
Closets and cabinets used to contain re hose shall be of a
size to allow the installation of the necessary equipment at
hose stations and designed so they do not interfere with
the prompt use of the hose connection, the hose, and other
equipment at the time of fire.

d. Fire Hydrant
The fire hydrants network is an infrastructure network
having a permanent water source serving the hydrant
outlets and used as a water supply mean for the use
in the fire fighting operations by the civil defense
firefighters from outside the building. The fire hydrant
shall be provided in the following locations:
• On all the public streets of the industrial city
• Outside buildings provided by wet standpipe systems
and it is considered as a complementary system.

2/13/19 9:31 AM
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• At the streets and yards of large facilities having a
special hazard content such as large manufactures,
buildings complex and others.
• The design and installation shall be in accordance with
NFPA1141 Standard for Fire Protection Infrastructure
for Land Development in Suburban and Rural Areas,
NFPA291 Recommended Practice for Fire Flow Testing
and Marking of Hydrants and NFPA24 Standard for
the Installation of Private Fire Service Mains and Their
Appurtenances
• Fire department connections for standpipe systems
shall be located not more than 100 ft (30.5 m) from
a fire hydrant along an approved path from a fire
hydrant and shall be arranged so that hose lines can be
readily and conveniently attached to the inlets without
interference from any nearby objects, including
buildings, fences, posts, or other fire department
connections

2

a. Automatic water sprinkler extinguishing
system (wet pipes)

It consists of piping network installed at the oor’s cover
slab of areas to be protected. It is served by relevant
water sources having proper capacity and pumping
pressure for effective operation of the sprinkler nozzles
(wet sprinklers) that operates automatically upon heat
sensing; or the water is owed from open nozzles to ood
totally the protected area and open automatically upon
the re alarm initiation.

b. Water sprinkler system dry pipes type

This water sprinkler system dry pipes types is similar to
the wet pipes sprinkler system, however, it consists of
compressed air blocking the ow of water at the control
valve. The control valve opens automatically when there
is an air leak at the sprinkler nozzles that open by heat
detection allowing water to ow from the sprinkler nozzles

c. Water sprinkler pre-action system (wet pipes)

The water sprinkler pre-action system (wet pipes) is
similar to the water sprinkler system (wet pipes), the
flow of water is blocked at the valve, completed by
electrical or pneumatic detection system, that actuates
the automatic valve upon heat detection allowing water
to flow from the system nozzles that open upon heat
detection.

d. Deluge system

The deluge system is similar to water sprinkler pre-action
system (wet pipes) provided by sprinkler nozzles that are
always open, flooding the entire area when the system is
in operation.

e. Composite system
Jeddah Industrial city:
Fire Hydrant

The composite system consists of wet pipes sprinkler
pre-action system and the dry pipes sprinkler system

f. Halon Extinguishing system or Its alternatives

The halon extinguishing system is a piping network
distributed on the areas that shall be protected, it is
supplied via cylinders containing the Halon gas or its
alternatives (as extinguishing material) kept under the
Nitrogen pressure to ow from the nozzles in the required
protected area further to the system’s operation. The
NFPA technical specifications shall be respected, noting
that the use of halon extinguishing system is on the way
The automatic firefighting systems and equipto an international ban due to its environmental impact.
ment
The automatic firefighting systems consist of fixed It will be replaced by alternative materials.
networks having nozzles distributed in locations to
be protected. The network is supplied by permanent g.CO2 Extinguishing system
source of the corresponding extinguishing material. The CO2 extinguishing system is a piping network
The operation of the system is automatically initiated by distributed on the areas that shall be protected. It
detecting the fire heat, smoke heat or both as per the is supplied via cylinders containing the CO2 gas (as
extinguishing material) kept under pressure to flow
following systems:
through the pipes nozzles that are distributed in the
protected area further to the system’s operation.

e. Firefighting Water ground outlets (water tanks)
The system consists of a pipe equipped with a valve and
ending with an outlet having a cap attached by a steel
wire. The firefighting water supply outlet is installed
within a manhole as per the NFPA requirements.
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The design and installation of the automatic extinguishing
system shall be in accordance with a specific standard
such as:

Figure 10: High pressure system for the CO2 extinguishing

h. Dry chemical extinguishing system

The dry chemical extinguishing system is a piping
network distributed on the areas that shall be protected,
it is supplied via cylinders containing the dry chemical
material (as extinguishing material) kept under pressure
by the Nitrogen gas or the CO2 gas to ow from the
pipes nozzles in the protected area. The extinguishing
materials used are usually the sodium bicarbonate,
potassium bicarbonate, monoamonium phosphate.

• NFPA 17, Standard for Dry Chemical Extinguishing
Systems.
• NFPA 17A, Standard for Wet Chemical Extinguishing
Systems
• NFPA 12, Standard on Carbon Dioxide Extinguishing
Systems - Effective Date 8152007
• NFPA 12A, Standard on Halon 1301 Fire Extinguishing
Systems, Effective Date 7182008
• NFPA 13, Standard for the Installation of Sprinkler
Systems
• NFPA 16, Standard for the Installation of Foam-Water
Sprinkler and Foam-Water Spray Systems
• NFPA 15, Standard for Water Spray Fixed Systems for
Fire Protection
• NFPA 750, Standard on Water Mist Fire Protection
Systems
• NFPA 2001, Standard on Clean Agent Fire Extinguishing
Systems

2. 3 Fire Alarm System

The dry chemicals extinguishing system consists of the
following types depending on the related protection The fire alarm systems consist of two types:
method:
• The manual alarm system

• Total flooding system: a system that covers a specific
area in the building or place.
• Foam-water spray system: is a piping network
distributed on the areas that shall be protected, it is
supplied by the foam and water source, that could
be mixed, or mixed before the owing to the burning
surface. The mixture is sprayed as bubbles forming a
curtain insulating the burning surface from the outside
air and the cooling process is generated by the water

• The automatic alarm system

Manual fire alarm systems

The manual fire alarm systems consist of a system
that operates electrically by manual fire alarm boxes
distributed in specific locations and having two types:
• Break glass re alarm box
• Manual pull station fire alarm box

The manual fire alarm system consists of:

• Fire alarm box (break glass or pull station)
• Alarm sounders
• Fire alarm panel board and building’s sounders wiring
network

Automatic fire alarm systems

The automatic fire alarm system is an electric system that
is capable of detecting the re and transmitting the alarm
within the premises. The automatic re alarm system
consists of:

Figure 11: dry chemical extinguishing system (modular
system for the protection of kitchen hoods and
exhaust systems)

• Fire detectors (smoke detectors, flame detectors, heat
detectors, etc..)
• Alarm sounders
• Fire alarm panel board and wiring network

The fire alarm system is automatically initiated by one of
the following means:
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• Automatic devices connected to fire equipment or
central air conditioning system.
• Detectors such as smoke, heat or infrared flame
detectors
• Mechanical alarm system (sounder, etc.) actuated by
the high pressure of the automatic sprinkler system’s
operation.

2

Fire Safety Functions

Fire safety functions shall be installed in accordance with
the requirements of NFPA 72, National Fire Alarm Code.
The following functions shall be actuated:

• Release of hold-open devices for doors or other
opening protectives
• Stairwell or elevator shaft pressurization
• Smoke management or smoke control systems
The design and installation of the fire alarm system shall • Unlocking of doors
be in accordance with specific standards especially:
• Elevator recall and shutdown
• NFPA 72, National fire alarm code.
• NFPA 70, National electrical code.

2. 4 Fire-fighting requirements in
industrial facilities:

A complete fire alarm system shall provide functions for
initiation, notification, and control which shall perform as
Modon attaches great importance to the health and
follows:
safety in industrial cities, in this regard:
• The initiation function provides the input signal to the
system.
• The notification function is the means by which the
system advises that human action is required in
response to a particular condition.
• The control function provides outputs to control
building equipment to enhance protection of life.

The following topics are essential requirements for the
provision of health and safety in the new and existing
industrial facilities

Requirements for the consultant

1. The consultant should be classified in Modon
2. Completed plans: The delivered file must include the
Signal Initiation
detailed planning of the fire-fighting plan and fire
Actuation of the complete fire alarm system shall be
alarm system
initiated by, but shall not be limited to any or all of the
3.
Attach the following files herewith:
following means:
• Hydraulic calculations
• Manual fire alarm initiation
• Industrial Consultant License
• Automatic detection
• Financial Statements
• Extinguishing system operation
• The contract between the owner and the consultant
Occupant Notification
allows him to prepare the files and plans necessary to
Occupant notification shall be provided to alert
obtain the license

occupants of a fire or other emergency. Notification
signals for occupants to evacuate shall be audible and Fire fighting system
visible signals or other means of notification acceptable
1. Hydraulic calculations, including the account file deto the authority having jurisdiction.
signed on the accounting or manual calculations
•
Include the following calculations: Calculation of pump
Audible alarm notification appliances shall be of character
power per gallon per minute
and distribution to be effectively heard regardless of the
average ambient sound level that exists under normal • Hazard classification
conditions of occupancy. Audible alarm notification • Sprinkler system type
appliances shall produce signals that are distinctive • Possibility of using water hose
from audible signals used for other purposes in a given • Maximum covered area per sprinkler
building.
• Design area of application
• Substances used for pumping
Emergency forces notification shall be provided to alert • Minimum desired flow density
the municipal re department and fire brigade (if provided)
• C-Factor

of fire or other emergency. The fire alarm system shall be
arranged to transmit the alarm automatically via any of
The standards adopted in Saudi Arabia and the standards
the following means acceptable to the authority having
adopted in the United States are based on the application
jurisdiction and shall be in accordance with the National
of the maximum standard in case of difference
Fire Alarm Code NFPA 72:
• Auxiliary fire alarm system
• Central station fire alarm system
• Remote supervising station fire alarm system
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2. Hazard Classification
• Hazards are divided into five levels:
»»
»»
»»
»»

»»

Low Hazard (Classified as those low combustibility and low
combustible materials)
Ordinary Hazard 1 (Combustibility is low, quantity of combustibility is moderate (2.4 m)
Ordinary Hazard 2 (Quantity and combustibility is moderate to
high less than 3.7 m)
High Hazard 1 (Quantity and combustibility are very high rate
of heat release is high, little or no flammable or combustible
liquids)
High Hazard 2, Moderate to substantial amount of flammable
or combustible liquids, where shielding is extensive

3. Plan Legend for Fighting Plan
• Put symbols and names as guide of what is drawn in
the plan
4. Fire pumps (gallon per liter per second)
• Can be an electric fire pump
• Diesel fire pumps
• Jockey Pumps

Number of Up-right Sprinkles
Pipe Size (inch)

Light Hazard

Ordinary Hazard

High Hazard

1

2 sprinkler

2 sprinklers

1sprinkler

1-1/4

3

3

2

1-1/2

5

5

5

2

10

10

2-1/2

30

20

8

3

60

40

15

3 – 1/2

100

65

27

4

Sec 5 -2

100

40

5

NFPA 13

160

55

6

SAME

275

90

8

SAME

SEC 5 – 2
NFPA 13

8. The fire hose cabinet allows the covered distance to be
30 m to 60 m
• Water FHC
• Foam- water hose cabinet

5. 5. Fire Water Tank Capacity
• Based on fire pump capacity and duration

9. Fire Extinguisher
• Contains carbon dioxide
• Powder
6. Fire Pump Installation
• Foam
• Steel pipe must be 40 sch above ground
• Water
• Can use pipes that comply with the fire pumps
• Other types as needed
specifications that are resistant to natural factors,
• It is required to be provided in the electricity room,
provided they are underground.
guard room, generator room, Office Corridor,
• Can use pipes of various types provided that they
administration building, transformer room, gas
conform to the approved specifications and standards
chamber, storage room, water pumping room, and
remaining areas as needed.
7. Up-right Sprinkler Heads
• A distance of 23 m is required
• Sprinklers are distributed according to the hazard
degree in the building as per code (NFPA)
10. Fire Department Connection
• It is required to be installed near the road where the
firefighting vehicles can reach them without any
hindrance,
• Connected to the discharge pump
11. Fire Hydrant is required, especially in factories with
high hazard occupancy
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3

Fire alarm system

1. Legend for Fire Alarm Plan (symbol and name as guide
of the plan)
2. Fire Alarm Control Panel ( provided with repeater fire
alarm panel at guard house and indicate the presence
of fire continuously, with backed-up battery and with
fire zones indicated in the building)
3. Fire detector provided that it works in case of the presence of smoke or high temperature. It shall be installed
in factory buildings, administrative offices, electricity
room, guard room, generator room and other high hazard rooms
4. Manual Call Point: It should be installed near the emergency exit or corridors of the building
5. Alarm Bell: should be distributed in various parts of the
factory for full coverage when needed
6. Emergency Lights: shall be installed in all parts of the
facility
7. Exit lights and exit signs: installed in all exits
8. Alarm Sounder with flasher: installed outside the factory
(factory, administrative building, warehouse, guard room)
9. Wiring Zone Layout: indicate the zones in the plan that
are connected to the FACP
10. Exit Doors: Must have enough number of exit doors
to evacuate workers
11. Summary of Fire Plan System applied in the building
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3. 1 Emergency Exits

An emergency exit is a free and safe access that enables
the occupants to egress from any area of the building
directly to the exterior, to a courtyard or to a safe place
protected from the re hazard that lead directly to the
exterior of the building according to the following
criteria:
• The building, facilities and shops shall be provided
with appropriate means of egress (emergency exits)
leading to an exit or exit way facilitating the occupants
evacuation away from the fire area. The emergency exit
door leading shall open from inside of the building.
• The means of egress consist of different components
such as exit access corridors, stairs, balconies, bridges,
ramps, doors and exits forming a combined means of
egress components.
• Modifications or additions to the building shall not
be permitted in case they are jeopardizing the means
of egress requirements, and the change of use of the
building shall not be permitted unless the means of
egress are modified as per the new building use.

The relevant authorities (MODON) has the right to
require conditions deemed to be appropriate for the
special cases not included in this guide or for the unusual
fire hazard cases.

3. 2 Means of Egress
Requirements (Emergency
Exits)
• The exit access shall not pass, in any case, through
closed rooms or next to a special fire hazard content
location unless it is separated from them by appropriate
fire barrier.
• Appropriate exit signs and marking of means of egress
shall be provided along the exit access leading to the
exit. In case a dead end or a special hazard area’s door
is encountered along the exit access path, a proper
readily and visible warning sign shall be installed on
that door.
• The exit shall not be covered by combustible materials,
or by materials presenting slipping or tripping hazard.
• Mobile and fixed furniture, barriers, and equipment
shall be placed in a way not to reduce the exit access
width or to impede its use.
• The emergency exit shall be kept in a good and usable
condition to meet its maximum egress capacity and
shall not be used for any purposes other than its design
intent.

Figure 12: width of the exit access corridors

• The guards, used for fall protection means, shall be
installed at the open parts of the means of egress
(emergency exits) such as the stair, bridge, or roof
edge. Glass guards shall not be considered as a fall
protection mean.
• Adequate mechanical or normal lighting and ventilation
shall be provided for the means of egress.
• Adequate normal or industrial lighting shall be
provided for the means of egress. In crowded, public,
industrial or other building types, emergency power
supply system shall be provided in case of electrical
failure. The emergency power supply system shall be
provided for the emergency lighting, exit and marking
signs.
• The building’s owner shall be responsible for the
provision and maintenance of the fire alarm and
fire fighting systems. The tenant is responsible for
removing the obstructions from the means of egress,
and to protect the fire alarm and fire fighting system
provided for his rented part of the building.
• If the occupant load of the building is more than 300
persons, the egress width shall be increased by 0.05
m for each 10 additional persons for the horizontal
means of egress components and for each 8 additional
persons for the vertical means of egress components
(stairs).
• The total capacity of the means of egress for any story,
balcony, tier, or other occupied space shall be sufficient
for the occupant load thereof. Where more than one
means of egress is required, the means of egress shall
be of such width and capacity that the loss of any
one means of egress leaves available not less than 50
percent of the required capacity.
• Where means of egress from different stories converge
at an intermediate story, the capacity of the means
of egress from the point of convergence shall be not
less than the sum of the capacity of the two means of
egress.
• The number of means of egress from any balcony,
mezzanine, story, or portion thereof shall be not less
than two
• The number of means of egress from any story or
portion thereof, shall be as follows:
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»»
»»
»»

»»
»»

If occupant load1 is between 500 - 1000, means of egress
should not be less than 3
If occupant load is more than 1000, means of egress should
not be less than 4.
In typical floors, the maximum occupant load of the floor is
considered for the calculation of the egress capacity which
shall not be less than the egress capacity of the main exits
(emergency exits) that lead to the exterior of the building by
using doors equipped by panic hardware or fire exit device; or
by locks, in this case, to open the door in case of emergency,
the lock’s key shall be provided within breakable wooden box
in the door, and equipped by alarm sounder to prevent its
misuse.
The means of egress shall be designed for minimum headroom of 2.2 m.
The egress capacity is related to the building’s evacuation
time and occupant load. The building evacuation time differs
from building to another depending on the buildings’ fire
protection means.

Table 13:
Minimum width of means of egress (emergency exits) depending on the
occupant load
Means of egress components

Minimum clear width of means of
egress in meters

Occupant Load

100

150

200

250

300

Doors and Corridors

0.80

0.85

1.00

1.25

1.5

Stairs

0.75

1.00

1.30

1.65

3.00

Table 14:
Minimum width of means of egress (emergency exits) depending on the
hazard content classification
Area

Stairways (width per
person)

Level components
and ramps (width per
person)

mm

in

mm

in

High hazard contents

18

0.7

10

0.4

All others

7.6

0.3

5

0.5

Table 15:

3

Walking Surfaces in the Means of Egress

• Walking surfaces shall be slip resistant under
foreseeable conditions.
• The walking surface of each element in the means
of egress shall be uniformly slip resistant along the
natural path of travel

Changes in Elevation

• Abrupt changes in elevation of walking surfaces shall
not exceed 6.3 mm. Changes in elevation exceeding
6.3 mm, but not exceeding 13 mm, shall be beveled
with a slope of 1 in 2.
• Walking surfaces shall be horizontally leveled. The
slope of a walking surface in the direction of travel
shall not exceed 5%, unless it is considered as ramp.
The slope perpendicular to the direction of travel shall
not exceed 2%.
• Changes in level of means of egress not in excess of
535 mm shall be achieved either by a ramp or by a stair.

Guards and Handrails

• Stairs and ramps shall have handrails on both sides
• Guards shall be provided at the open sides of means
of egress that exceed 760 mm above the floor or the
finished ground level below.
• Required guards and handrails shall continue for the
full length of each flight of stairs. At turns of new stairs,
inside handrails shall be continuous between flights at
landings.
• New handrails on stairs shall be not less than 865 mm,
and not more than 965 mm, above the surface of the
tread, measured vertically to the top of the rail from
the leading edge of the tread.
• The height of required handrails that form part of a
guard shall be permitted to exceed 965 mm, but shall
not exceed 1065 mm, measured vertically to the top
of the rail from the leading edge of the tread. New
handrails shall be installed to provide a clearance of
not less than 57 mm between the handrail and the wall
to which it is fastened.

Building Evacuation time in case of fire
Type of buildings

Estimated Evacuation Time in
minutes

Buildings meeting the fire safety
requirements and not having fire hazard

Three minutes

Buildings meeting the fire safety
requirements and having fire hazards

Two and a half minutes

Buildings not meeting the fire safety
requirements and having fire hazards,
or Buildings meeting the fire safety
requirements and having high fire
hazard

Two minutes

1 : For occupant load evaluation, please refer to chapter 4 related to the
requirements and conditions of fire protection in buildings depending on its
occupancy classifications
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Figure 13: Minimum separation distance between side
handrails and adjacent wall

• Handrails shall include one of the following features:
»»

Circular cross section with an exterior diameter of not less
than 11⁄4 in. (32 mm) and not more than 51 mm.
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»»

»»
»»

Shape that is other than circular with a perimeter dimension
of not less than 100 mm, but not more than 160 mm, and with
the largest cross-sectional dimension not more than 57 mm,
provided that grasp- able edges are rounded so as to provide
a radius of not less than 3.2 mm.
Handrails shall be continuously graspable along their entire
length.
Handrails that are not continuous between flights shall extend
horizontally, at the required height, not less than 305 mm
beyond the top riser and continue to slope for a depth of one
tread beyond the bottom riser. The height of guards shall be
measured vertically to the top of the guard from the surface
adjacent thereto and shall be not less than 1065 mm.

3. 3 Stairs

Inside Stairs Requirements:

The inside stair is considered as an important component
of the means of egress (emergency exits) since it is
a vertical opening within the building. The following
requirements shall be respected for the exit stairs, the
tread depth shall be not less than 28 cm, the riser height
shall be not less than 15 cm and not more than 18 cm,
so that the arithmetic formulas 2 x riser height + tread
depth = (60 to 65 cm).

Table 16:
Dimensional criteria of inside stairs
Feature

Dimensional
Ft/in.

mm

Maximum height of risers

7 in.

180

Minimum height of risers

4 in.

100

Minimum tread depth
Minimum headroom

11 in.

280

6 ft 8 in.

2030

Figure 14: Exhibit showing the guardrails
»»

Open guards, other than approved existing open guards, shall
have intermediate rails or an ornamental pattern such that a
sphere 100 mm in diameter is not able to pass through any
opening up to a height of 865 mm. The triangular openings
formed by the riser, tread, and bottom element of a guardrail
at the open side of a stair shall be of such size that a sphere
150 mm in diameter is not able to pass through the triangular
opening.

Figure 17: Inside stairs as part of the means of egress

Minimum Stair Width:

Figure 15: Open guard requirements

• Where the total occupant load of all stories served by
the stair is fewer than 50 persons, the minimum width
clear of all obstructions, except projections less than
4½ in. (114 mm) at or below handrail height on each
side, shall be 36 in. (915 mm).
• Where stairs serve occupant loads exceeding 50
persons, the minimum width clear of all obstructions,
except projections not more than 4½ in. (114 mm)
at or below handrail height on each side, shall be in
accordance with Table 17 here below:

Table 17:
Minimum width of stairs
Total Cumulative Occupant Load
assigned to the stairs

Width

<2000 persons

44 in. (1120 mm)

≥2000 persons

56 in. (1420 mm)

Figure 16: Stair’s guard
184
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Enclosure and protection of stairs

3

• The elevation of the floor surfaces on both sides of a

door opening shall not vary by more than 13 mm.
All inside stairs serving as an exit or exit component shall
be enclosed and separated from the other parts of the • Door leaves required to be of the side-hinged or
buildings by fire barriers as follows:
pivoted-swinging type shall swing in the direction of
• The separation shall have a minimum 1-hour fire
resistance rating where the exit connects three or
fewer stories. Openings in the separation shall be
protected by fire door assemblies having 1-hour fire
rating and equipped with door closers.
• The separation shall have a minimum 2-hour fire
resistance rating where the exit connects four or more
stories. Openings in the separation shall be protected
by fire door assemblies having 1½ hour fire rating and
equipped with door closers.
• Openings in exit enclosures shall be limited to door
assemblies from normally occupied spaces and
corridors and door assemblies for egress from the
enclosure.
• New enclosed stairs serving three or more stories shall
be provided with special signage within the enclosure
at each floor landing. The signage shall indicate the
floor level, the terminus of the top and bottom of the
stair enclosure, the identification of the stair enclosure,
the floor level of, and the direction to exit discharge.

egress travel under any of the following conditions:

»»
»»
»»
»»

Where serving a room or area with an occupant load of 50
persons or more
Where the door assembly is used in an exit enclosure
Where the door opening serves a high hazard contents area.
During its swing, any door leaf in a means of egress shall leave
not less than one-half of the required width of an aisle, a corridor, a passageway, or a landing unobstructed and shall project
not more than 180 mm into the required width of an aisle, a
corridor, a passageway, or a landing, when fully open.

Special Provisions for Outside Stairs

• Outside stairs shall be separated from the interior of Figure 18: method of measuring the clear width of the door
the building by construction of re resistance rating
required for enclosed stairs with fixed or self-closing
opening protectives. The required separation shall
extend as follows:
»»

»»
»»

Vertically from the finished ground level to a point 3050 mm
above the topmost landing of the stairs or to the roofline,
whichever is lower
Horizontally for not less than 3050 mm.
All openings below an outside stair shall be protected with an
assembly having a mini- mum ¾-hour fire protection rating.

3. 4 Exit Access Corridors

Corridors used as exit access and serving an area
having an occupant load exceeding 30 persons shall be
separated from other parts of the building by walls having
not less than a 1-hour fire resistance rating constructed
Figure 19: Required width for the stair landing at doors
as fire barriers.
openings

Door openings

• The forces required to fully open any door leaf manually
in a means of egress shall not exceed 67 N to release
• Every door opening and every principal entrance that
the latch, 133 N to set the leaf in motion, and 67 N to
is required to serve as an exit shall be designed and
open the leaf to the minimum required width.
constructed so that the path of egress travel is obvious
• Door leaves shall be arranged to be opened readily
and direct.
from the egress side whenever the building is occupied.
• Door openings in means of egress shall be not less than
Locks, if provided, shall not require the use of a key, a
810 mm in clear width. Where a pair of door leaves is
tool, or special knowledge or effort for operation from
provided, one door leaf shall provide not less than 810
the egress side.
mm clear width opening.
185
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•

•
Figure 20: Emergency exit doors in theaters

Ramps

New ramps shall be in accordance with Table 18 here
below:

Table 18:

•

Dimensional criteria for ramps
Feature
Minimum width clear of all obstructions, except
projections not more than 4½ in. (114 mm) at or
below handrail height on each side

Dimensional criteria
In.

mm

44

1120

Maximum slope

1 in 12

Maximum cross slope

1 in 48

Maximum rise for a single ramp run

•

30

760

Every horizontal exit shall be provided continuously
available paths of travel leading from each side of the
exit to stairways or other means of egress leading to
the exterior of the building. Wherever either side of
a horizontal exit is occupied, the door leaves used in
connection with the horizontal exit shall be unlocked
from the egress side.
The floor area on either side of a horizontal exit shall
be sufficient to hold the occupants of both floor areas
and shall provide at least 0.28 m2 clear floor area per
person.
Fire barriers separating buildings or areas between
which there are horizontal exits shall have a minimum
2-hour fire resistance rating, and shall provide a
separation that is continuous to the finished ground
level.
Fire barriers forming horizontal exits shall not be
penetrated by ducts, unless one of the building is
protected throughout by an approved, supervised
automatic sprinkler system.
Swinging fire door assemblies shall be permitted
in horizontal exits, provided that door leaves shall
swing in the direction of egress travel. Door leaves
in horizontal exits shall be designed and installed
to minimize air leakage. New door assemblies in
horizontal exits shall be installed in accordance with
NFPA 105, Standard for the Installation of Smoke Door
Assemblies and Other Opening Protectives. All fire
door assemblies in horizontal exits shall be self-closing
or automatic-closing.

• All ramps serving as means of egress shall be of
permanent fixed construction.
• Ramps shall have landings located at the top, at the
bottom, and at door leaves opening onto the ramp
and at any changes in travel direction.
• Guards shall be provided for ramps. Handrails shall be
provided along both sides of a ramp run with a rise
greater than 150 mm.
• Ramps in a required means of egress shall be enclosed
or protected as a stair.

Horizontal exits

• Horizontal exits shall be substituted with other exits
where the total egress capacity and the total number
of other exits (stairs, ramps, door openings leading
to the exterior of the building) is not less than half
that required for the entire area of the building or
connected buildings, and provided that none of the
other exits is a horizontal exit.
• Every fire compartment in connection with a horizontal
exit(s) shall also have at least one additional exit with
at least 50% of the required capacity of exits that are
not horizontal. Any fire compartment not having an
exit outside shall be considered as part of an adjoining
compartment with an exit leading to the outside.

Figure 21: Exits required to provide necessary egress capacity with non horizontal exit
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Figure 22: Number of stairs reduced through use of horizontal exit

• Where exits are not immediately accessible from an
open floor area, continuous passage-ways, aisles,
or corridors leading directly to every exit shall be
maintained.
• Common paths of travel and dead end corridors shall
not exceed the limit specified in the table here below.
It is to be noted that the travel distance to an exit shall
be measured on the floor or other walking surface as
follows:
»»
»»
»»

Along the centerline of the natural path of travel, starting from
the most remote point subject to occupancy,
Curving around any corners or obstructions, with a 12 in. (305
mm) clearance therefrom
Terminating at one of the following: (a) Center of the doorway,
(b) Other point at which the exit begins.

Table 19:
Longest common path limits and dead-end limits
Type of occupancy

Common Path Limit
Unsprinklered
ft

m

Dead-end limit
Sprinklered
ft

m

Unsprinklered
ft

m

Sprinklered
ft

m

Assembly
New

20/75

6.1/23

20/75

6.1/23

20

6.1

20

6.1

Existing

20/75

6.1/23

20/75

6.1/23

20

6.1

20

6.1

Hotels & Dormitories
New

35

10.7

50

15

35

10.7

50

15

Existing

35

10.7

50

15

50

15

50

15

Apartments
New

35

10.7

50

15

35

10.7

50

15

Existing

35

10.7

50

15

50

15

50

15

Board & Care
Small, new and existing

NR

NR

NR

NR

NR

NR

NR

NR

Large, new

NA

NA

125

38

NA

NA

30

9.1

Large, existing

110

33

160

49

50

15

50

15

75

23

100

30

20

6.1

50

15

New

75

23

100

30

20

6.1

50

15

Existing

75

23

100

30

50

15

50

15

Mercantile
Class A, B, C New

Business
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Table 19:
Longest common path limits and dead-end limits
Type of occupancy

Common Path Limit

Dead-end limit

Unsprinklered
ft

m

Sprinklered
ft

m

Unsprinklered
ft

m

Sprinklered
ft

m

Industrial
General

50

15

100

30

50

15

50

15

Special purpose

50

15

100

30

50

15

50

15

High hazard

0

0

0

0

0

0

0

0

Aircraft servicing hangars, finished ground level floor

50

15

100

30

50

15

50

15

Low hazard

NR

NR

NR

NR

NR

NR

NR

NR

Ordinary hazard

50

15

100

30

50

15

100

30

Storage

High hazard

0

0

0

0

0

0

0

0

Parking structures, open

50

15

50

15

50

15

50

15

Parking structures, enclosed

50

15

50

15

50

15

50

15

Aircraft servicing hangars, finished ground level floor

50

15

100

30

50

15

50

15

Aircraft servicing hangars, mezzanine floor

50

15

75

23

50

15

50

15

Underground spaces in grain elevators

50

15

100

30

50

15

100

30

NR: No Requirement
NA: Not applicable
Exit passage way used to keep travel distance from becoming excessive.
C-E> required travel distance
C-D≤ required travel distance

1. On the floor or other walking surface
2. Along the centerline of the natural path pf travel
3. Starting at 305 mm from the most remote point
4. Around corners and obstructions with clearance of 305
mm
5. Ending where the exit begins
6. Over open exit access ramps and open exit access stairs
in the plane of tread nosing

• Where more than one exit, exit access, or exit discharge
is required from a building or portion, such exits, exit
accesses, or exit discharges shall be remotely located
from each other and be arranged to minimize the
possibility that more than one has the potential to be
blocked by any one fire or other emergency condition.
• Where two exits, exit accesses, or exit discharges
are required, they shall be located at a distance from
one another not less than one-half the length of the
maximum overall diagonal dimension of the building or
area to be served, measured in a straight line between
the nearest edges of the exits, exit accesses, or exit
discharges.

Figure 23: Measuring Travel distance to an exit
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Figure 24: Measuring the overall maximum diagonal of the
building

Figure 25: Common path of travel (C-D) and dead end corridor (B-C)

3

Figure 26: horizontal section for exit stair at the level of
exit discharge

• The level of discharge shall be protected throughout
by an approved automatic sprinkler system, or the
portion of the level of discharge used for discharge
shall be protected by an approved automatic sprinkler
and shall be separated from the non-sprinklered
portion of the floor by a fire resistance rating meeting
the requirements for the enclosure of exits.

• In buildings protected by an approved and supervised
automatic sprinkler system, the minimum separation
distance between two exits, exit accesses, or exit
discharges shall be not less than one-third the length
of the maximum overall diagonal dimension of the
building or area to be served
• Access to an exit shall not be through kitchens,
storerooms, restrooms, workrooms, closets, bedrooms
or similar spaces, or other rooms or spaces subject to
Figure 27: Some locations of the exit signs
locking.
• Hangings or draperies shall not be placed over exit • The entire area on the level of discharge shall be
doors or located so that they conceal or obscure any
separated from areas below by construction having a
exit.
fire resistance rating not less than that required for the
• Exits shall terminate directly, at a public way or at an
exit enclosure.
exterior exit discharge, or through areas on level of • The exit discharge shall be arranged and marked to
exit discharge. However, not more than 50 percent of
clarify the direction of egress to a public way. Stairs
the required number of exits and egress capacity shall
shall be arranged so as to make clear the direction
discharge through areas on the level of exit discharge,
of egress to a public way. Stairs that continue more
provided that the following criteria are met:
than one-half story beyond the level of exit discharge
• The discharge specified shall lead to a free and
shall be interrupted at the level of exit discharge by
unobstructed way to the exterior of the building, and
partitions, doors, or other effective means.
such way shall be readily visible and identifiable from • Illumination of means of egress shall be continuous
the point of discharge from the exit.
during the time that the conditions of occupancy
require that the means of egress be available for use.
• Emergency lighting facilities for means of egress shall
be provided.
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• Means of egress shall be marked. Exits, other than main
exterior exit doors that are clearly identifiable as exits
shall be marked by an approved sign that is readily
visible from any direction of exit access. Horizontal
components of the egress path within an exit enclosure
shall be marked by approved exit or directional exit
signs where the continuation of the egress path is not
obvious.
• The signs, other than approved self-luminous signs and
listed photo-luminescent signs in, shall be illuminated
by the emergency lighting facilities.

• Occupant load of more than 100 persons in the
underground portions of the structure
• Floor level used for human occupancy located more
than 30 ft (9140 mm) below the lowest level of exit
discharge, or more than one level located below the
lowest level of exit discharge
• Combustible contents, combustible interior finish, or
combustible construction
• Exit stair enclosures in underground structures having
a floor level used for human occupancy located more
than 30 ft (9140 mm) below the lowest level of exit
discharge, or having more than one level located below
the lowest level of exit discharge, shall be provided
with signage at each floor level landing traversed in
traveling to the exit discharge. The signs shall include
a chevron-shaped indicator to show direction to the
exit discharge.

Occupant Load

Figure 28: Exit sign

Underground and limited access structures

• Underground and limited access structures and all
areas and floor levels traversed in traveling to the
exit discharge shall be protected by an approved,
supervised automatic sprinkler system, unless such
structures have an occupant load of 50 persons or
fewer in new underground portions of the structure.
• Underground portions of structures and all areas
traversed in traveling to the exit discharge shall be
provided with emergency lighting.
• Exits from underground structures with an occupant
load of more than 100 persons in the underground
portions of the structure and having a floor used for
human occupancy located more than 30 ft (9140 mm)
below the lowest level of exit discharge, or having
more than one level located below the lowest level of
exit discharge, shall be provided with exterior smokeventing facilities or other means to prevent the exits
from becoming charged with smoke from any re in the
areas served by the exits.
• The underground portions of an underground structure
shall be provided with approved automatic smoke
venting where the underground structure has the
following features:

• The occupant load, in number of persons for whom
means of egress and other provisions are required,
shall be determined on the basis of the occupant load
factors of Table 20 that are characteristic of the use
of the space or shall be determined as the maximum
probable population of the space under consideration,
whichever is greater.
• The occupant load in any building or portion thereof
shall be not less than the number of persons determined
by dividing the floor area assigned to that use by the
occupant load factor for that use as specified in Table
20 here below.
• Areas accessible to people with severe mobility
impairment, shall have not less than two accessible
means of egress. Access within the allowable travel
distance shall be provided to not less than one
accessible area of refuge or one accessible exit
providing an accessible route to an exit discharge
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Table 20:
Occupant load
Ft2 per person

M2 per person

Use

Ft2 per person

M2 per person

Concentrated use,
without fixed seating

7 net

0.65 net

Hotels & dormitories

200

18.6

Less concentrated use,
without fixed seating

15 net

1.4 net

Workers’ accommodation

81

6.25

Bench-type seating

1 person/18 linear in.

Fixed seating

Number of fixed seating

Number of fixed seating

Apartment buildings

200

18.6

Board and care, large

200

18.6

Kitchens

100

9.3

General and high hazard
industrial

100

9.3

Library stack areas

100

9.3

Special purpose industrial

NA

NA

Library reading rooms

50 net

4.6 net

Business Use (other than
below)

100

9.3

Swimming pools

50 (water surface)

4.6 (water surface)

Air traffic control tower
observation levels

40

3.7

Swimming pools decks

30

2.8

Storage Use

Exercise rooms with
equipments

50

4.6

In storage occupancies

NA

NA

Exercise rooms without
equipments

15

1.4

In mercantile occupancies

300

27.9

In other than storage and
mercantile occupancies

500

46.5

Use
Assembly Use

Residential Use

Industrial Use

Educational Use
Classrooms

20 net

1.9 net

Mercantile Use

Shops, laboratories,
vocational rooms

50 net

4.6 net

Sales area on street floor

30

2.8

Day-care Use

35 net

3.3 net

Sales area on two or more
street floors

40

3.7

Sales area on floor below
street floor

30

2.8

Sales area on floors above
street floor

60

5.6

Health Care Use
Inpatient treatment
departments

240

22.3

Sleeping departments

120

11.1

Ambulatory health care

100

9.3
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3. 5 Openings in Fire Barriers

Every opening in a re barrier shall be protected to limit
the spread of re and restrict the movement of smoke
from one side of the re barrier to the other. The re
protection rating for opening protectives in re barriers,
re-rated smoke barriers, and re-rated smoke partitions
shall be in accordance with Table here below.

Table 21:
Minimum fire barriers openings for opening protectives in re resistancerated assemblies
Component

Walls &
Partitions (hr)

Elevator hoist ways
Vertical shafts
(including
stairways, exits,
and refuse chutes)

Fire barriers

First Door
Assemblies (hr)

Fire Window
Assemblies
(hr)

2

1½

NP

1

1

NP

2

1½

NP

1

1

NP

½

1/3

NP

3

3

NP

2

1½

NP

1

¾

¾

½

1/3

1/3

Horizontal exits

2

1½

NP

Horizontal exits
served by bridges
between building

2

¾

¾

Exit access
corridors

1

1/3

¾

½

1/3

1⁄3

Smoke barriers

1

1/3

¾

Smoke partitions

½

1/3

1⁄3

Figure 29: Fire barrier vertical continuity

Flame spread index
Smoke developed index
NP: Not permitted

Penetrations for cables, cable trays, conduits, pipes,
tubes, combustion vents and exhaust vents, wires, and
similar items to accommodate electrical, mechanical,
plumbing, and communications systems that pass Figure 30: Protection of exit access corridor
through a wall, floor, or floor/ceiling assembly constructed
as a fire barrier shall be protected by a fire-stop system
or device. The fire-stop system or device shall be tested
in accordance with ASTM E 814, Standard Test Method
for Fire Tests of Through Penetration Fire Stops, or ANSI/
UL 1479, Standard for Fire Tests of Through-Penetration
Fire-stops, at a minimum positive pressure differential of
0.01 in water column (2.5 N/ m2) between the exposed
and the unexposed surface of the test assembly.

Figure 31: Example of protection of exit passageway
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Figure 32: Typical penetrations of a smoke barrier

Vertical openings

Every floor that separates stories in a building shall be
constructed as a smoke barrier and shall be permitted
to have communicating space, atrium and convenience
opening. Openings through floors shall be enclosed with
fire barrier walls, shall be continuous from floor to floor,
or floor to roof, and shall be protected as appropriate for
the fire resistance rating of the barrier.

Shafts

Shafts shall be enclosed by
resistance rating as follows:

3

• The entire floor area of the communicating space is
open and unobstructed, such that a fire in any part of
the space will be readily obvious to the occupants of
the space prior to the time it becomes an occupant
hazard.
• The communicating space is separated from the
remainder of the building by fire barriers with not
less than a 1-hour fire resistance rating, unless the
buildings are protected throughout by an approved
automatic sprinkler system, a smoke barrier shall be
permitted to serve as the separation.
• The communicating space has ordinary hazard contents
protected throughout by an approved automatic
sprinkler system or has only low hazard contents.
• Egress capacity is sufficient to allow all the occupants
of all levels within the communicating space to
simultaneously egress the communicating space by
considering it as a single floor area in determining the
required egress capacity.
• Each occupant within the communicating space has
access to not less than one exit without having to
traverse another story with- in the communicating
space.
• Each occupant not in the communicating space has
access to not less than one exit without having to enter
the communicating space.

re barriers having fire

A. Enclosures connecting four or more stories

• 2-hour fire barriers
Figure 33: Vertical openings
• Other enclosures: 1-hour fire barriers
• Shafts shall be permitted to terminate in a room or
space having a use related to the purpose of the shaft,
provided that the room or space is separated from the
remainder of the building by construction having a fire
resistance rating and opening protectives.

B. Communicating space
Unenclosed floor openings forming a communicating
space between floor levels shall be permitted, provided
that the following conditions are met:

• The communicating space does not connect more than
three contiguous stories.
Figure 34: separation of communicating space from the
• The lowest or next-to-lowest story within the
remainder of the building
communicating space is a street floor.
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Atrium:

1. An atrium shall be permitted provided that the following conditions are met:
• The atrium is separated from the adjacent spaces by
fire barriers with not less than a 1-hour fire resistance
rating with opening protectives for corridor walls,
unless one of the following is met:
a. Any number of levels of the building shall be permitted
to open directly to the atrium without enclosure based
on the results of the engineering analysis of the smoke
extraction within the atrium.
b. Glass walls and inoperable windows shall be permitted
in lieu of the fire barriers where all the following are
met:
b-1. Automatic sprinklers are spaced along both sides of the
glass wall and the inoperable windows at intervals not to
exceed 6 ft (1830 mm)
»»
b-2. Automatic sprinklers are located at a distance from the
glass wall not to exceed 12 in. (305 mm) and arranged so that
the entire surface of the glass is wet upon operation of the
sprinklers, the glass wall is of tempered, wired, or laminated
glass held in place by a gasket system that allows the glass
framing system to deflect without breaking (loading) the glass
before the sprinklers operate
»»
b-3. Automatic sprinklers are not required on the atrium side
of the glass wall and the inoperable window where there is no
walkway or other floor area on the atrium side above the main
floor level
»»
b-4. Doors in the glass walls are of glass or other material
No. 36
that resists the passage of smoke, doors in the glass walls are
self- closing or automatic-closing upon detection of smoke,
the glass is continuous vertically, without horizontal mullions,
window treatments, or other obstructions that would interfere
with the wetting of the entire glass surface.
»»

Figure

A

B

2. Access to exits is permitted to be within the atrium,
and exit discharge is permitted to be within the atrium.
3. The occupancy within the atrium meets the specifications for classification as low or ordinary hazard contents.
4. The entire building is protected throughout by an approved, supervised automatic sprinkler
5. An engineering analysis is performed that demonstrates that the building is designed to keep the smoke
layer interface above the highest unprotected opening to adjoining spaces, or 6 ft (1830 mm) above the
highest floor level of exit access open to the atrium,
for a period equal to 1.5 times the calculated egress
time or 20 minutes, whichever is greater. The smoke
control system is independently activated by each of
the following: required automatic sprinkler system, and
manual controls that are readily accessible to the fire
department.

Convenience Openings

Convenience opening is a vertical opening serving as
other than an exit enclosure, connecting only two adjacent
stories and piercing only one floor, shall be permitted to
be open to one of the two stories. Such openings shall
connect not more than two adjacent stories (one floor
pierced only), such openings shall be separated from
unprotected vertical openings serving other floors by a
fire barrier having the same fire resistance rating of the
shafts. Such openings shall be separated from corridors.
In new construction, the convenience opening shall be
separated from the corridor by a smoke partition, unless
the corridor is required to have a fire resistance rating.
Such openings shall not serve as a required means of
egress.

Roof

5
4

C

3
2
Story NO.1

D

E

Elevator

Figure 36: Convenience opening between two floors

Figure 35: Plan view of a typical atrium
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Means of Egress General Requirements - Emergency Exits

Interior Finishes

Classification of interior finish materials shall be in
accordance with tests made under conditions simulating
actual installations as per the following:

Interior Wall or Ceiling Finish Testing and
Classification

Interior wall or ceiling finish shall be classified based on
test results from ASTM E 84, Standard Test Method for
Surface Burning Characteristics of Building Materials,
or ANSI/UL 723, Standard for Test for Surface Burning
Characteristics of Building Materials.
Products shall be classified as follows in accordance with
their flame spread and smoke development:

3

• Elevator machine rooms that contain solid- state
equipment for elevators, having a travel distance
exceeding 50 ft (15 m) above the level of exit
discharge, or exceeding 30 ft (9150 mm) below
the level of exit discharge, shall be provided with
independent ventilation or air-conditioning systems to
maintain temperature during fire fighters’ emergency
operations for elevator operation. The operating
temperature shall be established by the elevator
equipment manufacturer’s specifications. When
standby power is connected to the elevator, the
machine room ventilation or air-conditioning shall be
connected to stand- by power.

• Class A interior wall and ceiling finish shall be
characterized by the following:
»»
»»

Flame spread index, 0–25
Smoke developed index, 0–450

»»
»»

Flame spread index, 26–75
Smoke developed index, 0–450

»»
»»

Flame spread index, 76–200
Smoke developed index, 0–450

• Class B interior wall and ceiling finish shall be
characterized by the following:
• Class C interior wall and ceiling finish shall be
characterized by the following:

Interior Floor Finish Testing and Classification

Interior floor finishes shall be classified based on test
results from NFPA 253, Standard Method of Test for
Critical Radiant Flux of Floor Covering Systems Using a
Radiant Heat Energy Source, or ASTM E 648, Standard
Test Method for Critical Radiant Flux of Floor Covering
Systems Using a Radiant Heat Energy Source. Interior
floor finishes shall be classified as follows in accordance
with the critical radiant flux ratings:

1. Class I interior floor finish shall be characterized by a
critical radiant flux not less than 0.45 W/cm2.
2. Class II interior floor finish shall be characterized by a
critical radiant flux not less than 0.22 W/cm2 but less
than 0.45 W/cm2.
3. Carpet and carpet-like interior floor finishes shall comply with ASTM D 2859, Standard Test Method for Ignition Characteristics of Finished Textile Floor Covering
Materials.

Elevators

• Elevators shall not be considered a component in a
required means of egress but shall be permitted as a
component in an accessible means of egress.
• New elevators shall be in accordance with the
requirements of ASME A17.1/CSA B44, Safety Code
for Elevators and Escalators.

195

E7_V2.indd 195

2/13/19 9:31 AM

4. Requirements

and Conditions of Fire
Protection in
Buildings
Depending on
its Occupancy
Classifications

E7_V2.indd 196

2/13/19 9:31 AM

E7_V2.indd 197

2/13/19 9:31 AM

4. 1 Buildings Classifications

Lodging or Rooming House:

A building or portion thereof that does not qualify as
The occupancy of a building or structure, or portion a one-or two family dwelling, that provides sleeping
of a building or structure, shall be classified as per the accommodations for a total of 16 or fewer people on
following occupancies:
a transient or permanent basis, without personal care
services, with or without meals, but without separate
Assembly Occupancy:
cooking facilities for individual occupants.
An occupancy used for a gathering of 50 or more
persons for deliberation, worship, entertainment, eating, Hotel:
drinking, amusement, awaiting transportation, or similar A building or groups of buildings under the same
uses; or used as a special amusement building, regardless management in which there are sleeping accommodations
of occupant load.
for more than 16 persons and primarily used by transients
for lodging with or without meals.

Educational Occupancy:

An occupancy used for educational purposes through Dormitory:
the twelfth grade by six or more persons for 4 or more A building or a space in a building in which group
hours per day or more than 12 hours per week.
sleeping accommodations are provided for more than
16 persons who are not members of the same family in
Day-Care Occupancy:
one room, or a series of closely associated rooms, under
An occupancy in which four or more clients receive joint occupancy and single management, with or without
care, maintenance, and supervision, by other than their meals, but without individual cooking facilities.
relatives or legal guardians, for less than 24 hours per
Apartment Building:
day.
A building or portion thereof containing three or more
Health Care Occupancy:
dwelling units with independent cooking and bathroom
An occupancy used to provide medical or other treatment facilities.
or care simultaneously to four or more patients on an
inpatient basis, where such patients are mostly incapable Mercantile Occupancy:
of self-preservation due to age, physical or mental An occupancy used for the display and sale of
disability, or because of security measures not under the merchandise.
occupants’ control.

Ambulatory Health Care Occupancy:

Business Occupancy:

An occupancy used for the transaction of business other
An occupancy used to provide services or treatment than mercantile.
simultaneously to four or more patients that provides, on
an outpatient basis, one or more of the following:
Industrial Occupancy:
• Treatment for patients that renders the patients
incapable of taking action for self-preservation under
emergency conditions without the assistance of others
• Anesthesia that renders the patients incapable of
taking action for self-preservation under emergency
conditions without the assistance of others
• Emergency or urgent care for patients who, due to
the nature of their injury or illness, are incapable of
taking action for self-preservation under emergency
conditions without the assistance of others.

An occupancy in which products are manufactured or
in which processing, assembling, mixing, packaging,
finishing, decorating, or repair operations are conducted.

Storage Occupancy:

An occupancy used primarily for the storage or sheltering
of goods, merchandise, products, or vehicles.

When the different occupancies within the building
as per the definitions here above are separated, the
separation of each occupancy shall be by fire barriers
Residential Occupancy:
and fire rated doors as per the below table showing the
An occupancy that provides sleeping accommodations required separation in hours of fire resistance rating.
for purposes other than health care or detention and
correctional.

One-and Two-Family Dwelling Unit:

A building that contains not more than two dwelling
units with independent cooking and bathroom facilities.
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Table 22:
Required separation of occupancies (hours)
Occupancy

Apartment
Buildings

Daycare

Daycare
Homes

Mercantile
Large

Small

Mercantile,
Malls

Mercantile,
Bulk
Retail

Business

Industrial,
General
Purpose

Industrial,
Special
Purpose

Industrial,
High
Hazard

Storage,
Low &
Ordinary
Hazard

Assembly ≤ 300

2

2

2

2

2

3

1

2

2

3

2

3

Assembly >300 to
≤1000

2

2

2

2

2

3

2

2

2

3

2

3

Assembly >1000

2

2

2

2

2

3

2

3

2

3

3

3

Educational

2

2

2

2

2

3

2

3

3

3

3

3

Health Care

2*

2*

2*

2*

2*

2*

2*

2*

2*

2*

2*

2*

Ambulatory Health
Care

2

2

2

2

2

2

1

2

2

2

2

2

One- & Two- Family
Dwellings

1

1

2

2

2

3

2

2

2

3

2

3

Lodging or rooming
houses

1

2

2

2

2

3

2

2

2

3

2

3

Hotels & dormitories

1

2

2

2

2

3

2

2

2

3

2

3

Apartment buildings

---

2

2

2

2

3

2

2

2

3

2

3

Mercantile

---

Mercantile, Mall

0

3

3

2

2

3

2

3

---

3

2

3

2

3

2

3

Mercantile, Bulk Retail

---

Business

2

2

3

3

2

2

---

2

2

2

2

2

---

1

1

1

1

---

1

1

1

1

1

---

1

Industrial, General
Purpose
Industrial, Special
Purpose
Industrial, High Hazard

---

Storage, Low &
Ordinary Hazard
Storage, High Hazard

--

Table 22:
Required separation of occupancies (hours)
Occupancy
Assembly ≤300

Assembly
≤300

Assembly
>1000

Educational

Health Care

Ambulatory
Health Care

One- &
Two- Family
Dwellings

Lodging or
rooming

Hotels &
dormitories

0

0

2

2**

2

2

2

2

---

0

2

2**

2

2

2

2

---

2

2**

2

2

2

2

---

2**

2

2

2

2

Health Care

2**

2

2

2

2

Ambulatory
Health Care

---

2

2

2

2

---

1

1

---

1

Assembly >300
to ≤ 1000
Assembly
>1000
Educational

One- &
Two- Family
Dwellings

---

Assembly
>300 to ≤
1000

Lodging or
rooming
Hotels &
dormitories

---

* It is permitted to reduce the fire resistance rating by one hour only if the building is protected throughout by automatic sprinkler system
**The 1-hour reduction due to the presence of sprinklers is not permitted.
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4. 2 Fire Protection Requirements
for Assembly Occupancy
Buildings

The assembly occupancy are the buildings or the
buildings parts used for gathering 50 or more persons
such as mosques, meeting rooms, lecture halls, exhibition
halls, banks halls, libraries.
The assembly occupancy buildings are classified
depending on the occupant load on the following three
types:
»»
»»
»»

Class A: buildings accommodating more than 1000 persons
Class B: buildings accommodating 300 to 1000 persons
Class C: buildings accommodating 50 to 300 persons

• The assembly occupancy buildings are classified as
buildings having low hazard contents.
• In case the assembly occupancy building is used for
other purposes, or in case the assembly occupancy is
part of a building having other occupancy classification,
the different occupancies within the building shall
be separated from each other and each occupancy
shall be considered as independent fire compartment
having its own independent means of egress.
• The assembly occupancy Class A buildings or parts
of shall not be mixed with other occupancies except
for the ancillary occupancy that are related to the
assembly occupancy such as the restaurant, cafeteria.
Beyond that, each case is considered and decided by
the civil defense as deemed appropriate.
• The assembly occupancy shall be limited to the building
construction types specified in the table here below
based on the number of stories in height.
• The separation between the assembly occupancy from
the remainder of the building shall be as per the tables
22 and 23 indicated in the occupancy classification
section here above.

Table 24:

Construction type limitations
Construction
Type

Sprinklered

Stories
Below

Stories in Height
2

3

4

≥5

I

(442)
c,d,r

Yes

X

X

X

X

X

X

No

NP

X4

X4

X4

X4

X4

I

(332)
c,d,r

Yes

X

X

X

X

X

X

No

NP

X4

X4

X4

X4

X4

(222)
c,d,r

Yes

X

X

X

X

X

X

No

NP

X4

X4

X4

X٤

X٤

II

(111)
c,d,r

Yes

X1

X

X

X

X3

NP

No

NP

X4

X4

X4

NP

NP

II

(000)

Yes

X2

X

X4

NP

NP

No

NP

X4

NP

NP

NP

II

III

(211)d

1

Yes

X1

X

X

X

X3

NP

No

NP

X

X

X4

NP

NP

Table 24:

Construction type limitations
Construction
Type
III
VI
V

(200)
(2HH)
(111)

Sprinklered

Stories
Below

Stories in Height
1

2

3

4

≥5

Yes

X2

X3

X4

NP

NP

No

NP

X4

NP

NP

NP

Yes

X1

X

X

X

X3

NP

No

NP

X4

X4

X4

NP

NP

Yes

X1

X

X

X

X3

NP

No

NP

X4

X4

X4

NP

NP

X: Permitted for assembly of any occupant load
X1: Permitted for assembly of any occupant load, but limited to one story below
the level of exit discharge
X2: Permitted for assembly limited to an occupant load of 1000 or less, and
limited to one story below the level of exit discharge
X3: Permitted for assembly limited to an occupant load of 1000 or less
X4: Permitted for assembly limited to an occupant load of 300 or less
NP: Not permitted

Control of Fire Spread

In addition to the general requirements mentioned
above, the following requirements shall be considered:

Horizontal Fire Spread

The fire compartment volume shall not be more than 7000
m3 separated from different sections of the assembly
occupancy building, and each re compartment is
considered as an independent compartment, such as the
meeting rooms and waiting hall. This fire compartment
shall be also separated from the different occupancies
within the building.

Vertical Fire Spread

Each floor is considered as independent re compartment.
In case an atrium is provided, the specific requirements
of the atrium here above shall be implemented.

Fire Department Equipment Access

The fire department trucks and equipment access shall
be ensured for the assembly occupancy buildings as per
the following requirements:

• Road or street around the assembly occupancy building
shall be ensured by providing a road or street for fire
department equipment / trucks access to a minimum
of two buildings’ facades and the building entrance
shall be on one of these facades.
• The building entrance shall be on one of these facades.
• Parking areas for the fire department trucks and
equipment shall be ensured.

Emergency Exits

• The emergency exits from the assembly occupancy
areas shall be independent from the other occupancy
areas in class A or class B buildings such as the
workshops, storage rooms which shall be provided by
independent emergency exits leading directly to the
exterior of the building.
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• The means of egress shall be protected from the fire Main Entrance/Exit:
spread and shall be considered as re compartment • Every assembly occupancy shall be provided with a
constructed by noncombustible materials separated
main entrance/exit. The main entrance/ exit width
from the remainder of the building by fire barriers
shall accommodate one-half of the total occupant
having 1-hour fire resistance rating and self-closing
load. The main entrance/exit shall be at the level of
doors having 1-hour fire protection rating.
exit discharge or shall connect to a stairway or ramp
• In all class A and class B buildings, the access to the exit
leading to a street.
or to the exit stairs shall be through a space protected
Corridors
from fire as per the following requirements:
• The width of any exit access corridor serving 50 or
Egress capacity:
more persons shall be not less than 44 in. (1120 mm).
The egress capacity shall depend on the occupant load • Interior wall and ceiling finish materials shall be Class A
such as the number of the fixed seats
or Class B in all corridors and lobbies and shall be Class
A in enclosed stairways.
Travel distance
• Interior wall and ceiling finish materials shall be Class A
• The travel distance from any point of the floor to the
or Class B in general assembly areas having occupant
final exit or to the protected exit stair shall not exceed
loads of more than 300 and shall be Class A, Class B,
the following:
or Class C in assembly areas having occupant loads of
»» 20 m in a hall with armchairs seats.
300 or fewer
»» 15 m in a hall with ordinary seats.
• Interior floor finish in exit enclosures and exit access
»» 30 m in an open space multipurpose room.
corridors and in spaces not separated from them by
»» 15 m in a small hall providing that the occupant load within
fire barrier walls having not less than one 1-hour fire
the room is not more than 30 persons.
resistance rating shall be not less than Class II.
• In large multipurpose halls without internal partitions
and in conference centers, it is permitted to have a
travel distance exceeding 30 m providing that the exit
and exit stairs are distributed at the building perimeter
and the separation distance between exits is not more
than 60 m.
• The number of exits shall be in accordance with the
general requirements of the means of egress of this
guide.
• The common path of travel and dead end corridor shall
be in accordance with the general requirements of the
means of egress of this guide.
• Any door in a required means of egress within an area
having an occupant load of 100 or more persons shall
be permitted to be provided with a latch or lock only if
the latch or lock is panic hardware or re exit hardware.

Fire fighting and fire alarm systems

• The fire fighting and fire alarm systems shall be
designed and installed as per the NFPA requirements
• The civil defense may require additional firefighting and
fire alarm systems as alternatives of some protection
means as per the NFPA conditions.
• The firefighting and fire alarm systems required for the
assembly occupancy buildings are indicated in Table 25
• The requirements for automatic water sprinkler system
are indicated in Table 26

Figure 37: Two types of Bar Panic

• Doors in the means of egress shall be permitted to be
equipped with an approved access control system, and
such doors shall not be locked from the egress side
when the assembly occupancy is occupied.
• No turnstiles or other devices that restrict the movement
of persons shall be installed in any assembly occupancy
in such a manner as to interfere with required means of
egress facilities.
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»»

Table 25:

Fire fighting system in assembly occupancy buildings depending on the
classification, height and structural construction type
Type
1

Location
Manual fire fighting equipment

1

2

Portable fire extinguishers

»»

All floors

Fixed installations
1

Hose system

All floors

2

Dry Standpipe network

More than 4 stories (ground floor + three
upper floors) + building height is less than 28
m or two floors having a gross floor area of
more than 1000 m2

3

Wet Standpipe network

Building height is 28 m or more or two floors
having a gross floor area of more than 1000 m2

4

External fire hydrant network

Depending on building size

3

Automatic fixed systems
1

Automatic water sprinkler
system

As per Table 26 for the requirements of
automatic sprinkler system in assembly
occupancy buildings

2

Automatic extinguishing
system with non-water

Special hazard premises where water cannot
be used as fire fighting material

4

Fire alarm equipment and
systems

Fire fighting materials

1

In multipurpose rooms, and corridors

Manual fire alarm system

Table 26:
Requirements for automatic water sprinkler system in assembly occupancy
depending on the classification, height and structural construction type
Type

Occupant load

A

More than 1000
persons

B

300 to 1000
persons

50 to 300
persons

C

Floor

Structural
construction
type

Requirements
for water
sprinkler

Ground floor to
third floor

Type I

Not required

Fourth floor and
above

All types

Required

Ground and 1st
floors

Type I and II

Required

Ground and 1st
floors

Types: I and II
and IV

Not required

Ground floor
only

Type V
temporary
and special
conditions

Required

Remark:
Refer to Table 2 for buildings fire resistance

• Any building containing one or more assembly
occupancies where the aggregate occupant load of the
assembly occupancies exceeds 300 shall be protected
by an approved, supervised automatic sprinkler system
as:
»»
»»
»»

Throughout the story containing the assembly occupancy
Throughout all stories below the story containing the assembly
occupancy
In the case of an assembly occupancy located below the level
of exit discharge, throughout all stories intervening between
that story and the level of exit discharge, including the level of
exit discharge.

»»

»»

In assembly occupancy with occupant loads of more than 300
persons, the initiation of the required re alarm system shall be
manual means throughout the building where initiation is not
provided by approved automatic fire detection system or by
an approved automatic sprinkler system.
In assembly occupancies with occupant loads of more than
300, automatic detection shall be provided in all hazardous
areas that are not normally occupied, unless such areas are
protected throughout by an approved, supervised automatic
sprinkler system
Where automatic sprinklers are provided, sprinkler system water ow shall initiate the fire alarm system, even where manual
fire alarm boxes are provided.
The initiating device shall be capable of transmitting an alarm
to a receiving station, located within the building that is constantly attended when the assembly occupancy is occupied.

Notification

• The required fire alarm system shall activate an audible
and visible alarm in a constantly attended receiving
station within the building when occupied for purposes
of initiating emergency action.
• Occupant notification shall be by means of voice and
by means of visible signals initiated by the person in
the constantly attended receiving station.

4. 3 Fire Protection Requirements
for Residential Occupancy
Buildings

The residential buildings are classified in two group
categories as follows:
• Collective Residential buildings
• Individual Residential buildings such as the small villas

Protection requirements for collective residential
buildings

Collective residential buildings are the buildings or
buildings’ parts allocated for contiguous housing, they
are of 3 classes depending on the type of use:

• Class A are the buildings consisting of permanent
dwelling units (residential apartment buildings)
• Class B are the buildings consisting of rooms or
dormitories for permanent individual or collective
accommodation such as the employees and workers
accommodations and the like.
• Class C are the buildings consisting of rooms used for
paid or unpaid temporary accommodation such as
guest-houses, furnished apartments and the like.

Fire Hazard

The fire hazard in residential buildings is classified as low
hazard. Table 27 specifies the travel distance and the
direct distance in residential building.
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Means of egress

• In buildings not protected throughout by an approved,
supervised automatic sprinkler system, common paths
of travel shall not exceed 35 ft (10.7 m); travel within a
guest room or guest suite shall not be included when
calculating common path of travel.
• In buildings protected throughout by an approved,
supervised automatic sprinkler system, common path
of travel shall not exceed 50 ft (15 m); travel within a
guest room or guest suite shall not be included when
deter- mining common path of travel.

4

Table 27:
Travel distance and direct distance in residential buildings
Location

Distance by
meter

Floor

Type and
Remarks

Direct distance within
the dwelling unit

15

Upper floors

Buildings class A

10

Upper floors

Buildings class B

Travel distance from the
dwelling unit entrance
doors to the exit or
protected stair

30

Other floors

Dead end case

Dead end

7.5

Any floor

Dead end case

Corridors
Hotels and Dormitories
No hotel or dormitory shall have its sole means of egress • The width of the main corridors shall not be less than
pass through any nonresidential occupancy in the same
1.5 m and that of the secondary corridors shall not be
building, unless one of the following criteria are met:
less than 1.2 m in residential buildings class A consisting

• In buildings that are protected by an automatic
of buildings with permanent accommodation for one
sprinkler system, hotels and dormitories shall be
family dwelling units(apartments) such as residential
permitted to have their sole means of egress pass
apartment building.
through a nonresidential occupancy in the same • The width of the main corridors shall not be less than
building, provided that the sole means of egress from
2.0 m and that of the secondary corridors shall not be
the hotel or dormitory shall not pass through a high
less than 1.2 m in residential building class B consisting
hazard contents area.
of rooms or dormitories with permanent individual or
• In buildings that are not protected by an automatic
grouped accommodation such as the accommodation
sprinkler, hotels and dormitories shall be permitted
of employees or workers.
to have their sole means of egress pass through • The width of the main corridors shall not be less than
a nonresidential occupancy in the same building,
2.0 m and that of the secondary exit corridors shall
provided that the sole means of egress from the hotel
not be less than 1.2 m in residential buildings class C
or dormitory to the exterior shall be separated from
consisting of buildings with temporary paid or unpaid
the remainder of the building by fire barriers having
accommodation such as hotels, motels, guest houses,
a minimum 1-hour fire resistance rating and the sole
and furnished apartments.
means of egress from the hotel or dormitory shall not
Exits
pass through a high hazard contents area.
• All exits shall lead directly to the exterior of the
Residential Buildings
building or to stairs or passageways protected from
No dwelling unit of an apartment building shall have its
fire and separated from the remainder of the building
sole means of egress pass through any nonresidential
by fire barriers.
occupancy in the same building unless one of the • If the main internal stair of the dwelling unit, Villa duplex
following criteria are met:
type, is not leading directly to the main entrance door,
• In buildings that are protected by an automatic
the emergency exit of the second floor of the dwelling
sprinkler system, dwelling units of an apartment
unit shall lead to the main stairs or passageway of the
building shall be permitted to have their sole means of
building.
egress pass through a nonresidential occupancy in the
• An additional exit for each dwelling unit or residential
same building, provided that the sole means of egress
room leading to outside or to a protected passageway
from the dwelling unit of the apartment building shall
shall be provided if the travel distance exceeds that
not pass through a high hazard contents area.
indicated in the table here above.
• In buildings that are not protected by an automatic
• The exit access doors shall have not less than 81 cm
sprinkler system, dwelling units of an apartment
width and shall be remotely located from the main
building shall be permitted to have their sole means of
entrance door.
egress pass through a nonresidential occupancy in the
• The protection of the exit stairs and corridors shall be
same building, provided that the sole means of egress
in accordance with general requirements here above.
from the dwelling unit of the apartment building to the
exterior shall be separated from the remainder of the
building by fire barriers having a minimum 1-hour fire
resistance rating and the sole means of egress from the
dwelling unit of the apartment building shall not pass
through a high hazard contents area.
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Horizontal Exits

Contents and Furnishings

• Temporary re compartment shall be provided in • New draperies, curtains, and other similar loosely
residential building class B consisting of rooms or
hanging furnishings and decorations shall be flame
dormitories for individual or grouped permanent
resistant as demonstrated by testing in accordance
accommodation such as the residential buildings for
with NFPA 701, Standard Methods of Fire Tests for
employees and workers having floor area greater than
Flame Propagation of Textiles and Films.
3000 m2.
• Newly introduced upholstered furniture, shall be
resistant to cigarette ignition (i.e., smoldering) in
• The horizontal exits shall be in accordance with the
accordance with one of the following:
means of egress general requirements here above.
• The components of the upholstered furniture shall
Stairs
meet the requirements for Class I when tested in
• The stairs shall be protected, enclosed and protected
accordance with NFPA 260, Standard Methods of
from the remainder of the building by fire barriers
Tests and Classification System for Cigarette Ignition
and the stairs shall lead directly to the exterior of the
Resistance of Components of Upholstered Furniture,
building.
or with ASTM E 1353, Standard Test Methods for
• The number of stairs shall be not less than two, remotely
Cigarette Ignition Resistance of Components of
located at the building perimeter and on the external
Upholstered Furniture.
façade leading directly to the outside.
• Mocked-up composites of the upholstered furniture
• The details and dimensions of the exit stairs shall
shall have a char length not exceeding 1½ in. (38 mm)
be in accordance with the means of egress general
when tested in accordance with NFPA 261, Standard
requirements here above.
Method of Test for Determining Resistance of MockUp Upholstered Furniture Mate- rial Assemblies to
Ramps
Ignition by Smoldering Cigarettes, or with ASTM E
• Ramps shall be provided for residential buildings for
1352 Standard Test Method for Cigarette Ignition
persons with access disabilities at the ground floor
Resistance of Mock-Up Upholstered Furniture
and shall be in accordance with the means of egress
Assemblies.
general requirements here above.
• Upholstered furniture, unless the furniture is located
• The details and dimensions shall be in accordance with
in a building protected throughout by an approved
the means of egress general requirements here above.
automatic sprinkler system, shall have limited rates
• Each floor area shall not exceed 600 m2 and the total
of heat release when tested in accordance with ASTM
floors area shall not exceed 1800 m2 and the total area
E 1537, Standard Test Method for Fire Testing of
is calculated as per the building code.
Upholstered Furniture, as follows:

Final Exit

»»

The peak rate of heat release for the single upholstered furniture item shall not exceed 80 kW.
The total energy released by the single upholstered furniture
item during the first 10 minutes of the test shall not exceed 25
MJ.

• In all cases, the means of egress shall lead to a final exit
»»
leading directly to the outside.
• The occupancies other than residential located in
the residential building shall be in accordance with • Newly introduced mattresses, shall have a char length
the most stringent requirements specific to these
not exceeding 2 in. (51 mm) when test- ed in accordance
occupancies.
with 16 CFR 1632, “Standard for the Flammability of
Mattresses and Mattress Pads” (FF 4-72).
Interior Finishes
• Mattresses, unless the mattress is located in a building
• Interior wall and ceiling finish materials shall be Class
protected throughout by an approved automatic
A for exit enclosures; Class A or Class B in all corridors
sprinkler system, shall have limited rates of heat
and lobbies; and Class A, Class B or Class C in other
release when tested in accordance with ASTM E 1590,
spaces.
Standard Test Method for Fire Testing of Mattresses.
• Interior floor finish in exit enclosures and exit access
The peak rate of heat release for the mattress shall not
corridors and spaces not separated from them by fire
exceed 100 kW and the total energy released by the
barrier walls shall be not less than Class II.
mattress during the first 10 minutes of the test shall
• Carpet and carpet-like interior floor finishes shall
not exceed 25 MJ.
comply with ASTM D 2859, Standard Test Method
for Ignition Characteristics of Finished Textile Floor Subdivision of buildings spaces for hotels,
Covering Materials.
dormitories, and apartment buildings
• Floor coverings, other than carpet shall have a minimum • In buildings not protected throughout by an approved,
critical radiant flux of 0.1 W/cm2.
supervised automatic sprinkler system, each hotel
guest room, including guest suites, and dormitory
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room shall be separated from other guest rooms or
dormitory rooms by walls and floors constructed as
fire barriers having a minimum 1-hour fire resistance
rating.
• In buildings protected throughout by an approved,
supervised automatic sprinkler system, each hotel
guest room, including guest suites, and dormitory
room shall be separated from other guest rooms or
dormitory rooms by walls and floors constructed as fire
barriers having a minimum ½-hour re resistance rating.
• Doors in the barriers shall have a fire protection rating
of not less than 20 minutes and shall not be required to
be self-closing.

Corridor protection for hotels, dormitories, and
apartment buildings

• In buildings not protected throughout by an approved,
supervised automatic sprinkler system, dwelling units
shall be separated from each other by walls and floors
constructed as fire barriers having a minimum 1-hour
fire resistance rating.
• In buildings protected throughout by an approved,
supervised, automatic sprinkler system, dwelling units
shall be separated from each other by walls and floors
constructed as re barriers having a minimum 1⁄2-hour
fire resistance rating.
• Doors that open onto exit access corridors shall have
not less than a 20-minute fire protection rating. Doors
that open onto exit access corridors shall be selfclosing and self- latching.
• Unprotected openings, other than the following spaces,
shall be prohibited in exit access corridor walls and doors:
• The space is not used for guest rooms or guest suites
or hazardous areas.
• The building is protected throughout by an approved,
supervised automatic sprinkler system
• The space does not obstruct access to required exits.

Firefighting and fire alarm systems

The firefighting and the fire alarm system shall be
designed, installed and maintained as per their specific
standards or as per the NFPA conditions.
The civil defense may require additional or alternative
systems / equipment to those required in this section.
The firefighting and fire alarm system required for the
residential buildings class A, B, C are specified in the
following table:

4

Table 28:
Firefighting and fire alarm systems / equipment for residential building
class A
Type
1

Required Cases
Manual Extinguishing Equipment
Portable fire extinguishers

2

3

4

All floors

Fixed installations
Standpipe system with dry riser

In building having two or more floors and
having an area of more than 1000 m2.

Fire hydrant network

For residential complexes

Automatic fixed systems
Automatic water sprinkler
system

Partial coverage for all floors of high rise
buildings and residential complexes

Automatic suppression system
using materials other than
water

Special Hazard premises where the water
shall not be used

Fire alarm system
Manual fire alarm system

In all floors and residential complexes

Automatic fire alarm system

In all floors, and residential complexes
buildings, corridors, special hazard
premises, HVAC ducts, underground
areas if any

Table 29:
Firefighting and fire alarm systems and equipment for residential
buildings class B & class C
Type
1

Required Cases
Manual Extinguishing Equipment
Portable fire extinguishers

2

3

4

All floors

Fixed installations
Hose System

All floors

Fire Hydrant network

For residential complexes only

Automatic fixed systems
Automatic water sprinkler system

Partial coverage for all floors of
high rise buildings and residential
complexes especially for means of
egress

Automatic suppression system
using materials other than water

Special Hazard premises where the
water shall not be used

Fire alarm system
Manual fire alarm system

In all floors and residential complexes

Automatic fire alarm system

In all floors, and residential complexes
buildings, corridors, special hazard
premises, HVAC ducts, underground
areas if any

Fire alarm system requirements

For hotels and dormitories
The required fire alarm system shall be initiated by each
of the following:

• Manual means.
• Manual fire alarm box located at the hotel desk or other
convenient central control point under continuous
supervision by responsible employees.
• Required automatic sprinkler system.
• Required automatic detection system other than
sleeping room smoke detectors
• Occupant notification shall be provided automatically.
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• Guest rooms and guest suites specifically required
and equipped to accommodate hearing-impaired
individuals shall be provided with a visible notification
appliance.
• Occupiable areas, other than guest rooms and
guest suites, visible notification appliances shall be
provided. Annunciation and annunciation zoning
shall be provided in buildings three or more stories in
height or having more than 50 guest rooms or guest
suites. Annunciation shall be provided at a location
readily accessible from the primary point of entry for
emergency response personnel.
• Emergency forces notification shall be provided.
• A corridor smoke detection system shall be provided in
buildings other than those protected throughout by an
approved, supervised automatic sprinkler.
• An approved single-station smoke alarm shall be
installed in every guest room and every living area and
sleeping room within a guest suite.

For apartment buildings:

• The initiation of the fire alarm system shall be also
by the operation of the automatic sprinkler system,
in buildings protected throughout by an approved,
supervised automatic sprinkler.
• Occupant notification shall be provided automatically
and by visible signals installed in units designed for the
hearing impaired.
• Annunciation, and annunciation zoning, shall be
provided. Annunciation shall be provided at a location
readily accessible from the primary point of entry for
emergency response personnel.
• Fire department notification shall be provided.
• Smoke alarms shall be installed in every sleeping area,
outside every sleeping area in the immediate vicinity
of the bedrooms, and on all levels of the dwelling unit,
including basements.

Fire fighting requirements

For hotels and dormitories
All buildings, other than those complying with the below
requirements, shall be protected throughout by an
approved, supervised automatic sprinkler system.

For apartment buildings:

• All buildings shall be protected throughout by an
approved, supervised automatic sprinkler system.
• In buildings sprinklered in accordance with NFPA 13,
Standard for the Installation of Sprinkler Systems,
closets less than 12 ft2 (1.1 m2) in area in individual
dwelling units shall not be required to be sprinklered.
Closets that contain equipment such as washers,
dryers, furnaces, or water heaters shall be sprinklered,
regardless of size.
• Listed quick-response or listed residential sprinklers
shall be used throughout all dwelling units.
• Portable fire extinguishers shall be provided in
hazardous areas.

Table 30
Building services specific for fire protection in residential buildings
Type

Required

1

Ventilation system

As per the international standards
adopted by the civil defense

2

Illuminated exit signs

Corridors, means of egress and
emergency exits

3

Emergency Lighting system

Corridor, means of egress and emergency
exits

4

Emergency power supply
system

High rise buildings, residential complexes,
and the buildings requiring a firefighter
lift.

Emergency lighting requirements

For hotels and dormitories
Emergency lighting in accordance shall be provided. The
emergency lighting shall not apply where each guest
room or guest suite has an exit direct to the outside of
the building at street or the finished ground level.
For apartment buildings:
Emergency lighting shall be provided in all buildings four
or more stories in height, or with more than 12 dwelling
units, unless every dwelling unit has a direct exit to the
outside of the building at the finished ground level.

4. 4 Fire Protection Requirements
for Commercial Buildings

Automatic sprinkler protection shall not be required in Mercantile occupancies shall be sub-classified as follows:
buildings where all guest sleeping rooms or guest suites • Class A: all mercantile occupancies having an aggregate
gross area of more than 30,000 ft2 (2800m2) or
have a door opening directly to either of the following:
occupying more than three stories for sales purposes
• Outside at the street or the finished ground level
• Exterior exit access in buildings three or fewer stories • Class B: All mercantile occupancies of more than 3000
ft2 (280 m2), but not more than 30,000 ft2 (2800 m2),
in height
and aggregate gross area occupying not more than
• Listed quick-response or listed residential sprinklers
three stories for sales purposes
shall be used throughout guest rooms and guest room
• Class C: all small mercantile occupancies
suites.
• Portable fire extinguishers shall be provided in
hazardous areas.
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Category A: Mercantile Shops

The area of the fire compartment shall not exceed the
Are the buildings or their parts used for displaying and following:
• Category A: Mercantile shops, the fire compartment
selling goods such as:
• Wholesale and retail shops–commercial centers
• Light professions services such as:
»»
»»
»»

Sewing and hairdressing shops
Photography shops and the like
Supermarkets

Category B: Buildings dedicated for offices use
These buildings consist of the following:
•
•
•
•
•
•
•

area shall not exceed 2000 m2 and each rented
mercantile unit is considered as secondary independent
fire compartment.
• Category B: Offices, the fire compartment shall
not exceed 3000 m2, each rented mercantile
unit is considered as secondary independent fire
compartment.

Vertical fire spread:
Business Administration offices
• The requirements of control and protection measures
Banks branches
related to the vertical fire spread are those of the
Establishments offices
residential buildings.
Corporate offices
•
The
vertical openings shall be enclosed as per
Consulting and engineering offices
engineered
protection requirements except for
Real estate offices and the like
medium
opening
(Atrium) if the following requirements
All shops having a total gross area of not more than
are met:
280 square meters and occupies two or three floors for
»
» The height of the medium opening shall not exceed 3 floors
the purposes of sales.

Category C: All the small shops area

These shops are the shops having a gross area of not
more than 280 m2 and used for sales purposes and
occupying one floor only.

Fire hazard

• The fire hazard in commercial buildings is classified
depending on the related category as follows:
»»
»»
»»

Commercial buildings category A - Mercantile shops:
Medium Hazard.
Commercial buildings category B - Offices: Low Hazard
Commercial buildings category C - Mixed mercantile shops:
Medium Hazard

• The commercial buildings that are part of buildings
having another occupancy classification or used for
categories A or B purposes shall be separated from
other occupancies in a way to be treated as separate
fire compartments having its independent means of
egress.
• The separation between occupancies shall be done
in accordance with requirements of the occupancy
classification chapter here above.
• The mixed use with high hazard or industrial occupancy
shall not be permitted.

Fire Spread control

»»

»»
»»
»»

»»

(ground floor, two mezzanines).
All floors of the mercantile shops shall be protected by automatic water sprinkler system and provided by natural or mechanical ventilation system at the upper level of the opening.
The medium opening is permitted to open through all the
buildings levels if the following requirements are met:
The minimum dimensions of the medium opening is not less
than 6 meters.
Automatic water sprinkler system shall be provided forming a
water curtain around the medium opening in addition to a system than restrict the horizontal spread of the fire and smoke
as per the NFPA conditions.
The vertical opening shall be in accordance with the specific
section of the related general requirements here above.

External fire spread

• The buildings or sectors of the mercantile units shall be
separated from each other by fire barriers having not
less than one hour fire resistance rating.
• The walls separating the commercial buildings from
other occupancy buildings shall be constructed as fire
barrier having the most stringent fire resistance rating
related to these occupancies.

Fire Department Access

The fire department access roads for trucks and
equipment shall be provided for commercial building.

Means of egress (emergency exits)

The general and the following specific requirements shall Capacity
be implemented:
• The width of means of egress shall be calculated to
accommodate the occupant load to be served.
• The capacity of means of egress shall be in accordance
The different fire compartments shall be separated as
with the related general requirements.
per the building construction type and means of egress
• Street floor exits shall be sufficient for the occupant
for such re compartment shall be in accordance with the
load of the street floor plus the required capacity of
means of egress requirements mentioned previously.
open stairs and ramps discharging through the street
floor

Horizontal Fire Spread
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Travel distance and direct distance

The travel distance from any point to the final exit or to
a protected stairs shall not exceed the values mentioned
in the Table 31.

Table 31:
Travel distance and direct distance for commercial buildings
Location

Distance
(meters)

Maximum number of
persons

Floor

Cases and Remarks

Direct distance within a
mercantile shop or office

15

30

Ground floor

Independent and not connected to a
basement or mezzanine

15

30

Mezzanine

Independent and connected to the building

10

15

Mezzanine

Connected to the building

15

30

All floors

Office case

Direct distance from the most
far point of the floor to the stair
landing door

12

-

All floors

In case of middle stair in commercial
buildings (offices)

Travel distance from the shop
door or office to the protected
stair’s landing door or to the
outside exit

20

-

Basement

When more than one exit exists in many
direction

30

-

All floors

When more than one exit exists in many
direction

7.5

-

All floors

In dead end corridor

• The requirements for travel distance shall be in
accordance with the general requirements of means
of egress here above, in case the number of persons
exceeds that mentioned in column 3 of Table 31 of
Chapter 3 of this guide.
• The common path of travel and the dead end corridor
shall be in accordance with the general requirements
of means of egress of Chapter 3.
• The number of means of egress shall be in accordance
with general requirements of means of egress of
Chapter 3

For mercantile occupancy:

• 50 percent of the required number and egress capacity
of the exits shall be permitted to discharge through
interior building areas on the level of exit discharge
provided the building is protected throughout by
automatic sprinkler system.

For business occupancy:
Not less than two separate exits shall be provided on
every story, however:
A single exit shall be permitted for a room or area with a
total occupant load of fewer than 100 persons, provided
that the following criteria are met:

Not less than two separate exits shall be provided on
1. The exit shall discharge directly to the outside at the
every story, however:
• A single means of egress shall be permitted in a Class
C mercantile occupancy, provided that the travel
distance to the exit does not exceed 75 ft (23 m).
• A single means of egress shall be permitted in a Class
C mercantile occupancy, provided that the travel
distance to the exit does not exceed 100 ft (30 m),
and the story on which the occupancy is located, and
all communicating levels that are traversed to reach
the exit, are protected throughout by an approved,
supervised automatic sprinkler system.
• A single means of egress to an exit shall be permitted
from a mezzanine within any Class A, Class B, or Class
C mercantile occupancy, provided that the common
path of travel does not exceed 75 ft (23 m), or does
not exceed 100 ft (30 m) if protected throughout by
an approved, supervised automatic sprinkler system.

level of exit discharge for the building.
2. The total distance of travel from any point, including
travel within the exit, shall not exceed 100 ft (30 m).
3. The total distance of travel specified in shall be on the
same floor level or, if traversing of stairs is necessary,
such stairs shall not exceed 15 ft (4570 mm) in height,
and the stairs shall be provided with complete enclosures to separate them from any other part of the
building, with no door openings therein.
• A single outside stair shall be permitted to serve all
floors permitted within the 15 ft (4570 mm) vertical
travel limitation.
• Any business occupancy three or fewer stories in
height, and not exceeding an occupant load of 30
people per floor, shall be permitted a single separate
exit to each floor, provided that the following criteria
are met:
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1. The total travel distance to the outside of the building
does not exceed 100 ft (30 m) .
2. The exit is enclosed, serves as an exit from no other levels, and discharges directly to the outside.
• A single means of egress shall be permitted from a
mezzanine within business occupancy, provided that
the common path of travel does not exceed 75 ft (23
m), or 100 ft (30 m) if protected throughout by an
approved, super- vised automatic sprinkler system.
• A single exit shall be permitted for a single- tenant
space/building two or fewer stories in height, provided
that both of the following criteria are met:
1. The building is protected throughout by an approved,
supervised automatic sprinkler system.
2. The total travel to the outside does not exceed 100 ft
(30 m).

»»
»»
»»
»»

4

The direct distance within the office is not more than 15 m.
The travel distance between the office door to the final exits
or to the protected exits shall not exceed 30 m.
The dead end corridor shall not exceed 7.5 m.
The remaining requirements of the means of egress shall be
respected especially the stair.

Interior finishes

For business occupancy:

• Interior wall and ceiling finish material shall be Class A
or Class B in exits and in exit access corridors. Interior
wall and ceiling finishes shall be Class A, Class B, or
Class C in areas other spaces.
• Interior floor finish in exit enclosures shall be Class I or
Class II.
• Carpet and carpet-like interior floor finishes shall
comply with ASTM D 2859, Standard Test Method
for Ignition Characteristics of Finished Textile Floor
Corridors
Covering Materials.
The corridors shall be organized and readily accessible
• Floor coverings, other than carpets, shall have a
to lead directly to outside.
minimum critical radiant flux of 0.1 W/cm2.

Gridiron Corridors

• Gridiron corridors shall be provided by guardrails and
the following requirements shall be respected.
• The width of corridors shall be sufficient to
accommodate number of persons using this corridor
provided that the width shall not be less than 2 m
in commercial buildings category A of commercial
shops, and not less than 1.5 m in commercial buildings
category B, offices.

For mercantile occupancy:

• Interior wall and ceiling finish materials shall be Class
A or Class B.
• Interior floor finish in exit enclosures shall be Class I or
Class II.
• Carpet and carpet-like interior floor finishes shall
comply with ASTM D 2859, Standard Test Method
for Ignition Characteristics of Finished Textile Floor
Covering Materials.
• Floor coverings, other than carpet shall have a minimum
Exits
critical radiant flux of 0.1 W/cm2.
• The exits shall lead directly to outside or to stair or
passageway protected from fire and separated from
Mercantile and Business occupancies:
the remainder of the building by fire barrier.
• The enclosure of the exit stair shall be in accordance • The required re alarm system shall be initiated also by
the operation of the automatic sprinkler system.
with the general requirements of means of egress here
•
The
firefighting and the fire alarm systems shall be
above.
designed,
installed, and maintained in accordance with
• The number of exits shall be in accordance with the
the
civil
defense
specific requirements.
means of egress’s general requirements i.e. not less
than two remote exits shall be provided and located • The civil defense may require additional or alternative
systems to some required preventive protection
at the building perimeter on the exterior façade walls
requirements.
and leading to outside of the building.

Horizontal exits

Occupant Notification:

• Temporary fire compartment shall be provided in • During all times that the mercantile occupancy is
occupied, the required fire alarm system, once
commercial buildings with big areas exceeding 3000 m2.
initiated, shall activate an alarm throughout the
• 50% of the means of egress shall be discharged to
mercantile occupancy.
protected areas within the building.
•
The
civil defense notification shall be provided
• The horizontal exits shall be in accordance with general
requirements of means of egress here above. A single
exit is permitted in commercial buildings category
B offices further to the approval of the relevant
stakeholders (MODON), if the following criteria are
met:
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»»

Table 32:
Firefighting and fire alarm system in commercial buildings
Type
1

Required Cases

3

4

»»

Manual Extinguishing Equipment
Portable fire extinguishers

2

»»

All floors

Fixed installations
Hose system

All floors

Standpipe dry riser type

Two floors having an area of more than
1000 m2

Standpipe wet riser type

A building with floor area of more than
1000 m2

Fire hydrant network

For building complexes only

Fixed automatic systems
Automatic water sprinkler system

Throughout all the floors

Automatic extinguishing system
using materials other than water

Special hazard content premises where
water cannot be used

Fire alarm system
Manual fire alarm system

All floors

Automatic fire alarm system

In all floors, complex buildings,
corridors as well as in special hazard
content premises, HVAC ducts,
basements if any.

Extinguishing requirements:

»»

The storage area is separated from the sales area by the fire
rated door and re barrier
The number of exits passing through the storage area is not
more than 50%.
A corridor protected from the fire hazard leading directly to
the outside shall be provided by automatic water sprinkler
system.
The sales areas shall be separated from the storage areas by a
fire barrier having not less than one hour fire resistance rating
and re rated doors having not less than ¾ hours fire rating

• Exit access in Class A and Class B mercantile
occupancies that are protected throughout by an
approved, supervised automatic sprinkler system, and
exit access in all Class C mercantile occupancies, shall
be permitted to pass through storerooms, provided
that the following conditions are met:
»»
»»
»»
»»

Not more than 50 percent of exit access shall be provided
through the storeroom.
The storeroom shall not be subject to locking.
The main aisle through the storeroom shall be not less than 44
in. (1120 mm) wide.
The path of travel through the storeroom shall be defined,
direct, and continuously maintained in an unobstructed condition

Mercantile occupancies shall be protected by an For Mercantile and Business Occupancies:
Where access to exits is provided by corridors, such
approved automatic sprinkler system as follows:
corridors shall be separated from use areas by re barriers
• Throughout all mercantile occupancies three or more
having a minimum 1-hour re resistance rating, except
stories in height.
under any of the following conditions:
• Throughout all mercantile occupancies exceeding 1115
m2 in gross area.
• Throughout stories below the level of exit discharge
where such stories have an area exceeding 232 m2
and are used for the sale, storage, or handling of
combustible goods and merchandise

Special protection requirements
Mercantile Shops and Central markets

The following requirements shall be provided for the
mercantile shops and central markets:

• At least 50% of the number of exits shall be discharged
directly on the public way and shall be separated from
the sales area by re barrier or fire rated door.
• The minimum width of the sales area secondary aisles
shall be 1.5 m and the minimum width of the main
aisles shall be 2 m clearly and easily organized to lead
directly to the exits without any difficulties.
• The public corridor leading to the exit shall be not less
than 1 m.
• The display stands shall be organized in way to not
impede the means of egress or obstruct the marking
signs.
• The means of egress shall not pass through the storage
areas related to the sales area unless the following
criteria are met:

• Where exits are available from an open floor area.
• Within a space occupied by a single tenant.
• Within buildings protected throughout by an approved,
supervised automatic sprinkler system.

Openings in corridor walls required have a re resistance
rating shall be protected in accordance doors having not
less than a 20-minute re protection rating. Doors that
open onto exit access corridors shall be self- closing and
self-latching

4. 5 Fire Protection Requirements
for Industrial Buildings
Industrial buildings definition

The industrial buildings are those or their parts dedicated
for manufacturing purposes or for industrial professions.
They consist of different manufacturing establishments
such as dairy and furniture factories, central laundries,
laboratories using chemicals materials, printing presses,
and industrial crafts buildings including the industrial
workshops of all kinds:
• Industrial Buildings are those or their parts used for
manufacturing purposes including installation, mixing
and packaging operations.
• Buildings for Industrial Crafts are those or their parts
dedicated for repair operations.
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Fire Hazard

for such occupancy and, therefore, are subject to possible use for types of industrial processes with a high
The fire hazard in industrial buildings is related to the
density of employee population.
type of manufacturing process used in these buildings
3. Special-Purpose Industrial Occupancy. Special- purand it is as follows:
pose industrial occupancies shall include the following:

Medium Hazard

Are the factories for manufacturing, assembling or
production of non-combustible materials or materials
having medium burning and smoke development
characteristics but without emission of toxic gas and
don’t explode when burned.

High Hazard

1. Industrial occupancies that conduct ordinary and low
hazard industrial operations in buildings designed
for, and that are usable only for, particular types of
operations
2. 
Industrial occupancies that are characterized by
a relatively low density of employee population,
with much of the area occupied by machinery or
equipment

Are the factories for manufacturing, assembling or
production of combustible materials that have high Some examples of special-purpose industrial occupancy:
burning characteristics and produce toxic gases or can Steel mills, paper plants, power generating plants and
explode.
other operations with large machines.

The life safety in industrial occupancy classification 4. High Hazard Industrial Occupancy. High hazard indusis concerned with determining the overall hazard to
trial occupancies shall include the following:
occupants in a manufacturing building for purposes of
1. 
Industrial occupancies that conduct industrial
implementing an adequate means of egress system. To
operations that use high hazard materials or
assess the risk to life safety in an industrial occupancy, a
processes or house high hazard contents.
number of factors should be considered.
2. Industrial occupancies in which incidental high hazard
• It should be determined if the manufacturing process
operations in low or ordinary hazard occupancies
includes the handling of flammable, reactive, or
that are protected by one hour fire rating enclosure
explosive materials in quantities that could directly
and by automatic sprinkler system are not required
expose occupants to a fire or explosion risks. If so, the
to be the basis for overall occupancy classification.
occupancy is particularly considered for high hazard
classification.
• It should also be determined whether the manufacturing
process requires a large number of people or whether it
is basically a large collection of machines or equipment
occasionally attended by operators. In some instances,
operators might be clustered in one location, such as a
control room. If a building is predominately occupied
by machinery or equipment and is used by few
employees, the building can be classified as specialpurpose industrial occupancy.
• If an industrial building is used mostly for storage
of materials, it might meet the requirements for
classification as storage occupancy.
• Occupancy classification is based on the burning and
explosive characteristics of the materials contained in
the building, not on the quantity of combustibles.

The sub-classification of the industrial occupancy shall be
according to its use as described here after:

1. General Industrial Occupancy. General industrial occupancies shall include the industrial occupancies that
conduct ordinary and low hazard industrial operations
in buildings of conventional design that are usable for
various types of industrial processes.
2. Multistory Industrial Occupancy. Industrial occupancies
that include multistory buildings where floors are occupied by different tenants, or buildings that are usable

A high hazard industrial occupancy includes occupancies
where gasoline and other flammable liquids are handled,
used, or stored under such conditions that involve
possible release of flammable vapors; where grain dust,
wood our or plastic dust, aluminum or magnesium dust,
or other explosive dusts are produced; where hazardous
chemicals or explosives are manufactured, stored, or
handled; where materials are processed or handled
under conditions that might produce flammable flyings;
and where other situations of similar hazard exist.

Fire Spread Control
Horizontal fire spread

• The area of the re compartment shall not exceed the
area specified in Table 33. If the subdivision is not
possible due to the manufacturing processes, the
civil defense shall define the alternative protection
requirements as per the actual situation.

Table 33:
Fire compartment area in industrial buildings depending on the hazard of
their manufacturing processes
Fire Hazard class in industrial
buildings

Fire compartment area in m2 by
floor
Ground floor

Buildings having Medium Hazard

5000 m2

Buildings having High Hazard

1000 m2
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Vertical fire spread

shall be marked by reflective color to clarify the aisles,

corridors, workplaces and storage areas.
The requirements of Chapter 1 and the additional
requirements of this chapter shall be respected.
• The common path of travel shall be not more than 15 m

For multiple story buildings, each floor shall be
considered as a separate fire compartment.

External fire spread

The requirements of Chapter 1 and the additional
requirements of this chapter shall be respected.

in general and special purpose industrial occupancies
not protected throughout by an approved, supervised
automatic sprinkler system and 30 m in general and
special purpose industrial occupancies protected
throughout by an approved, supervised automatic
sprinkler system

Special Provisions for occupancies with high

The external wall located on the plot limit facing the
hazard contents
neighboring plot shall be concrete or concrete masonry
• Where the contents are classified as high hazard, exits
materials.

shall be provided and arranged to allow all occupants
to escape from the building or structure, or from the
Fire department access
hazardous area thereof, to the outside or to a place
The fire department access for fire truck and equipment
of safety with a travel distance of not more than 75 ft
shall be provided.
(23 m).
Means of egress (emergency exits)
• Egress capacity for high hazard contents areas shall be
Egress capacity
based on 0.7 in./person (18 mm/ person) for stairs or
The egress capacity of the means of egress shall be
0.4 in./ person (10 mm/ person) for level components
evaluated depending on the served occupant load
and ramps.
provided that the minimum width for the main corridors • Not less than two means of egress shall be provided
industrial buildings is 2 m and 1.5 m for the secondary
from each building or hazardous area thereof and
corridors.
means of egress, for rooms or spaces, shall be arranged
so that there are no dead ends in corridors, unless all of
Travel distance and direct distance
the following criteria are met:
The travel distance from any point to reach the final

exit or the protected stairs shall no exceed the values
specified in Table 34.

»»

Table 34:
Measuring travel distance and direct distance in industrial buildings
Location
Direct distance
within a sector

»»
»»

Hazard class

Floor
Ground floor

Basement

Medium

15

10

High

7.5

7.5

Medium

40

20

Rooms or spaces do not exceed 200 ft2 (18.6 m2).
Rooms or spaces have an occupant load not exceeding three
persons.
Rooms or spaces have a travel distance to the room door not
exceeding 25 ft (7620 mm).

• Doors serving high hazard contents areas with
occupant loads in excess of five shall be permitted to
be provided with a latch or lock only if the latch or lock
is panic hardware or re exit hardware.

Exits

• The number of exits shall be as per the general
requirements, so that not less than two remotely
High
20
10
separated exits located at the building perimeter on
Medium
7.5
7.5
the external wall, and leading each to outside of the
Dead End
High
Not permitted
Not permitted
building
• All the exits shall lead directly to outside of the building
Corridors
or to a protected stair or protected corridor separated
• The minimum width of the main corridors shall be 2 m
from the remainder of the building by fire barriers.
and 1.5 m for the secondary corridors.
• Fire Protection Requirements for Industrial Buildings
Stair
• Requirements and Conditions of Fire Protection in • The number of stairs shall be not less than two for each
Buildings depending on its Occupancy Classifications
floor, remotely separated and located on the building
• Doors serving high hazard contents areas with
perimeter at the external wall leading directly to the
occupant loads in excess of five shall be permitted to
exterior of the building.
be provided with a latch or lock only if the latch or lock • The exit stair shall be separated from the building
is panic hardware or fire exit hardware.
by fire barrier leading directly to the exterior of the
• If the industrial premises are not permanent and fixed,
building.
and the aisles and corridors are not clear, the aisles
Travel distance to
the exit or to the
protected stair
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• A single exit shall be permitted in industrial buildings
having medium hazard content classification, further to
the approval of the relevant stakeholders (MODON),
and provided that the following requirements are met:
»»
»»
»»
»»

The maximum direct distance and depth within a premises
shall be 15 m.
The maximum travel distance from the premises door to the
final exit or to the protected stair shall be 30 m.
The maximum dead end corridor shall be 7.5 m.
The remaining requirements for means of egress especially for
the stair shall be respected.

The number of means of egress shall be as per the
general and specific requirements of means of egress in
Chapter 3.
Figure 38: Ancillary facilities

• A single means of egress shall be permitted from any
story or section in low hazard industrial occupancies,
provided that the exit can be reached within the A single exit from medium hazard industrial occupancy
buildings shall be permitted if it is accepted by the civil
distance permitted as a common path of travel.

Final Exit

• In all cases, the means of egress shall lead to a final exit
leading directly to the outside.
• The specific requirements related to the building
sections of different occupancies uses in high hazard
industrial occupancy shall be ensured and the most
stringent requirement related to the high hazard
industrial occupancy.

General Requirements

• New ancillary facilities, such as the control room, shall
be arranged to allow travel in independent directions
after leaving the ancillary facility so that both means
of egress paths do not become compromised by the
same fire or similar emergency.
• New ancillary facilities in special-purpose industrial
occupancies where delayed evacuation is anticipated
shall have not less than a 2-hour fire resistance–rated
separation from the predominant industrial occupancy,
and shall have one means of egress that is separated
from the predominant industrial occupancy by 2-hour
fire resistance–rated construction.
• Industrial equipment access doors, walk-ways,
platforms, ramps, and stairs that serve as a component
of the means of egress from the involved equipment
shall be permitted in accordance with the Table 35
provided that they shall serve not more than 20 people

defense provided that the all protection requirements
for industrial buildings are respected.

Table 35:
Industrial equipment access dimensional
Feature

Dimensional criteria

Minimum horizontal dimension of any walkway,
landing, or platform

560 mm clear

Minimum stair or ramp width

560 mm clear between rails

Minimum tread width

560 clear

Minimum tread depth

255 mm

Maximum riser height

230mm

Handrails are permitted to terminate, at the required
height, at a point directly above the top and bottom
risers
Maximum height between landings

3660 mm

Minimum headroom

2030 mm

Figure 39: Industrial equipment access dimensional criteria

Interior Wall and Ceiling Finish:

• Interior wall and ceiling finish materials shall be Class
A, Class B, or Class C in operating areas and shall be
Class A or Class B in exit enclosures.
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Interior Floor Finish

• In high hazard industrial occupancies, the required fire
alarm system shall automatically initiate an occupant
Interior floor finish in exit enclosures and in exit access
evacuation alarm signal.
corridors shall be not less than Class II.

Firefighting and fire alarm systems

In addition to the general requirements, the following
requirements shall be considered:

• The firefighting and fire alarm systems shall be
designed, installed and maintained as per the related
specific standards or as per the NFPA conditions.
• The different firefighting requirements are depending
on the different types of industrial processes and
on materials used in the manufacturing processes.
Therefore, the required firefighting and the re alarm
systems are different between factories. The related
minimum requirements are mentioned in Table 36. The
civil defense may request additional firefighting and
fire alarm systems.

Table 36:
Firefighting system in industrial buildings depending on the related class,
height and construction type
Type
1

Required Systems
Manual fire fighting systems
Portable fire extinguishers

2

3

4

All floors

Fixed fire fighting systems
Fire hose systems

All floors

Standpipe dry systems

Two floors height having an area of
more than 1000 m2

External Fire hydrant network

High hazard industrial occupancy

Fixed automatic systems
Automatic water sprinkler system

In all industrial buildings, the civil
defense could make an exception
for the industrial building having a
medium hazard

Automatic extinguishing system
using materials other than water

Special hazard premises where
water shall not be used

Fire alarm system
Manual fire alarm system

All floors

Automatic fire alarm system

In all floors, complex buildings,
corridors as well as in special hazard
content premises, HVAC ducts,
basements if any.

The required fire alarm system shall meet one of the
following criteria:

• It shall provide occupant notification to evacuate by
audible and visible signals. Audible alarm notification
appliances shall be of such character and so distributed
as to be effectively heard above the average ambient
sound level that exists under normal conditions of
occupancy. Audible alarm notification appliances shall
produce signals that are distinctive from the audible
signals used for other purposes in a given building.
• It shall sound an audible and visible signal in a
constantly attended location for the purposes of
initiating emergency action.

Table 37:
Engineering services related to the fire protection in industrial buildings
Type

Required systems

1

Ventilation system

As per the international standards
adopted by the NFPA

2

Illuminated exit signs

Corridors and means of egress
(emergency exits)

3

Emergency lighting network

Corridors and means of egress
(emergency exits)

4

Emergency power supply system

All high hazard industrial occupancy
buildings

5

Firefighter elevator

Not required

6

Automated fire rated doors

According to preventive
precautions in engineering fields

4. 6 Fire Protection Requirements
for Storage and Car Parking
Buildings
Storage buildings definition

The storage buildings are those or their parts dedicated
for the purposes to store raw materials, manufactured
materials, or semi- manufactured materials, this type of
occupancy could be located in separate buildings or in
parts of building used for manufacturing or commercial
purposes. The storage buildings are classified depending
on the following hazard content classification:
• Low hazard content storage occupancy (class A): are
the storage buildings having low combustible content
materials, not self ignited materials, such as the noncombustible materials, for example: construction
materials, equipment, spare parts.
• Medium hazard storage occupancy (class B): are the
storage buildings having a medium combustible
materials content developing remarkable amount of
smoke, but they do not produce combustible fumes or
noncombustible materials packaged by combustible
materials such as cardboard, plastic or foam granules,
wood saw dust.
• High Hazard storage occupancy (class C): are the
storage buildings for materials having a high burning
characteristics, or producing toxic gases or explosions
or generally are the buildings for storage of high
hazard materials, gas, combustible liquids, extremely
combustible materials such as wood, papers, bulk
fiber, plastic foam.
• The preventive protection requirements in engineered
fields shall be respected in general to ensure the fire
resistance required for the building structure.
• The fire resistance requirements of the building
structural construction type shall be as per Table 38.
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• If the storage buildings are parts of buildings • The fire compartments shall be separated from each
used for different uses, they shall be separated to
other by fire barriers having not less than 2 hours fire
be independent fire compartments having their
resistance rating
independent means of egress
• The construction types shall be in accordance with Fire department access
The fire department access to fire trucks and equipment
specific construction type section here above.

shall be ensured for the storage occupancy buildings.

Means of egress

Table 38:
Structural Construction type of buildings depending on the type and
hazard class of the storage contents
Construction type

Hazard Class

Type I and II only

High hazard content buildings

Type I, II and III with special conditions

Medium hazard content buildings

The general requirements for means of egress
(emergency exits) shall be respected as well as the
following additional requirements.

Egress capacity

The egress capacity shall be evaluated depending on the
occupant load to be served provided that the minimum
All types and type V as temporary type
Low hazard content buildings
width of the main corridors in storage occupancy
with special conditions
buildings shall be 2 m and 1.5 m for the secondary
• The separation between the storage occupancy and corridors.
other occupancy as per the specific occupancy section
here above.
• The parts of the buildings used for other that storage
uses shall be in accordance with the related specific
requirements here above.

Vertical Spread

Travel distance and direct distance

The travel distance from any point to reach the final exit
or to the protected stair shall be as per Table 40.

Special Provisions for Occupancies with High
Hazard Contents

• Where the contents are classified as high hazard, exits
shall be provided and arranged to allow all occupants
to escape from the building or structure, or from the
hazardous area thereof to the outside or to a place of
External fire spread
safety with a travel distance of not more than 23 m.
• The external wall located on the plot limit at the
neighbors side shall be constructed by concrete or • Egress capacity for high hazard content areas shall be
based on 18 mm/person for stairs or 10 mm/person for
concrete masonry blocks.
level components and ramps.
Fire spread control
• At least two means of egress shall be provided for
each building or its hazardous areas. Means of egress
The general and the following requirements shall be
for rooms or spaces shall be arranged so that there are
considered:
no dead ends in corridors unless all of the following
Horizontal fire spread
criteria are met:
• The fire compartment area shall not exceed the values
»» Rooms or spaces do not exceed 18.6 m2.
specified in Table 39
»» Rooms or spaces have an occupant load not exceeding three
• The different occupancies shall be separated apart
persons.
from the area.
»» Rooms or spaces have a travel distance to the room door not
exceeding 7620 mm.
• The special hazard premises shall be separated apart
• Doors serving high hazard content areas with occupant
from the area.
load in excess of five shall be provided with a latch or
lock only if the latch or lock is panic hardware or re exit
Table 39:
hardware.
• The depth or direct distance from a building section
Fire compartment area in storage occupancy buildings depending on the
shall not be more than 15 m.
related hazard content
•
The
travel distance from the building section door to
Hazard class in storage
Fire compartment area in m2 according to the
floor
occupancy buildings
the final exit or to a protected stair shall not be more
Ground floor
Basements and Upper
than 30 m.
floors
• Dead end corridor shall be not more than 7.5 m.
Low Hazard
5000 m
1500 m
• The remaining conditions related to the means of
Medium Hazard
3000 m
1000 m
egress shall be considered.
• For multiple stories building, each story shall be
considered as separated fire compartment

2

2

2

High Hazard

1000 m

2

2

500 m

2
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Interior Finishes:

Table 40:
Measuring travel distance and direct distance in storage occupancy
building
Location
Direct distance within a
building section
Travel distance to the exit
or to protected stair

Hazard class

Ground floor

Low or medium

15

High

7.5

Low

40

Medium

30

High

20

Stairs

• Interior wall and ceiling finish materials shall be Class
A, Class B, or Class C in operating areas and shall be
Class A or Class B in exit enclosures.
• Interior floor finish in exit enclosures and in exit access
corridors shall be not less than Class II.

Firefighting and fire alarm systems

The firefighting and fire alarm systems shall be designed,
installed and maintained according to the related specific
standards or as per the NFPA conditions.
The civil defense may request additional or alternative

• The number of stairs shall be not less than two for each
systems for some protection requirements required in
floor, remotely located on the building perimeter on this guide.
the external walls and leading directly to outside.
• The stairs shall be protected and separated from the
remainder of the building by fire barrier and leading Table 41:
directly to outside.
• The number of means of egress shall be in accordance Firefighting system in industrial buildings depending on the related class,
height and construction type
with the general requirements of means of egress.
Type
Required Systems
• The common path of travel shall be not more than 15
1
Manual fire fighting systems
m in ordinary hazard storage occupancy not protected
Portable fire extinguishers
All floors and cases
throughout by an approved, supervised automatic
2
Fixed installations
sprinkler system and 30 m in ordinary hazard storage
Hose systems
All floors and cases
occupancy protected throughout by an approved,
Dry standpipes network
Not required
supervised automatic sprinkler system

Final exit

• In all cases, all the means of egress shall lead to final
exit leading directly to the outside.
• In storage occupancy buildings having higher hazard
content, the building sections of other occupancy
classification shall be protected as per the related
specific requirements or the most stringent that
provided the better fire protection.

3

4

Wet standpipes network

Not required

External fire hydrant network

In high hazard storage occupancy
buildings

The fixed automatic systems
Automatic water sprinkler system

Basements in medium or high hazard
storage occupancy buildings

Automatic fire extinguishing
system using materials other
than water

Special hazard premises where water
shall not be used

Fire alarm system
Manual re alarm system

In all floors and cases

Automatic re alarm system

In medium or high hazard storage
occupancy and in high hazard content
premises of the low hazard storage
occupancy

Warning System

The required fire alarm system shall meet one of the
following criteria:

Figure 40: Example of common path of travel

• The fire alarm system shall ensure the occupant
notification by audible and visible signals. Audible alarm
notification devices shall be of such characteristics
and distributed to be effectively heard above the
average ambient sound level that exists under normal
conditions of occupancy. Audible alarm notification
devices shall produce signals that are distinctive from
the audible signals used for other purposes in a given
building.
• It shall sound an audible and visible signal in a
constantly attended location for the purposes of
initiating emergency action.
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• In high hazard storage occupancies, the required fire • For parking structures extending only one floor level
alarm system shall automatically initiate an occupant
below the level of exit discharge, a vehicle ramp
evacuation alarm signal.
leading directly to the out- side shall be permitted to
serve in lieu of the second means of egress, provided
that no door or shutter is installed therein.
Table 42:
• Parking structures located within, immediately below,
attached to, or less than 3 m from a building used
Engineering services specific for fire protection in storage buildings
for any other purpose shall be separated by walls,
Type
Required cases
partitions, floors, or floor–ceiling assemblies having
1
Ventilation system
According to the international standard
fire resistance ratings of not less than 2 hours.
adopted by the civil defense
• Offices or other similar spaces that are related to the
2
Illuminated exit signs
Basement, means of egress (emergency
exits)
operation of the parking structure and are less than
3
Emergency lighting network
Corridors and means of egress
300m2 in area, other than cashier or attendant booths,
(emergency exits)
shall be separated from parking areas by walls or
4
Emergency power supply
Not protection required
partitions that resist the passage of smoke.
system
•
Not
less than two means of egress shall be provided
5
Firefighter lift
Not required
from
every floor or section of every parking structure.
6
Automated fire rated doors
According to the protection
•
A
common
path of travel shall be permitted for the first
requirement in engineering fields
15 m from any point in the parking structure.
Special protection requirements for car parking
• Dead ends shall not exceed 15 m.
The car parking buildings are used for car storage • Travel distance shall not exceed that provided by Table
for temporary or continuous parking time, and are
43.

considered, by this concept, as storage occupancy
buildings. Thus, the fire protection requirements for
storage occupancy buildings shall be adopted for the car
parking in addition to the following specific requirements:
The car parking buildings are classified depending on
the architectural design to the following classes:

• Class A: open sided buildings where the cars are driven
to the parking place and to the way out.
• Class B: enclosed sided buildings where the cars are
driven to the parking place and to the way out.
• Class C: building where cars could be driven
automatically to the parking place and to the way out.

Fire Hazard

The fire hazard in the car parking is classified as medium
hazard class.

Ramps

Table 43:
Maximum travel distance to exits
Level of
protection

Enclosed
parking
structure

Open parking
structure

Parking structure
open not less
than 50% on all
sides

Protected throught
by an approved,
supervised
automatic sprinkler
system

61 m

122 m

122 m

Not protected
throught by
an approved,
supervised
automatic sprinkler
system

46 m

91 m

122 m

Floor

The underground car parking shall meet the following The basement floor of the car parking shall be sloped
towards gutters to collect the water or leaked oil through
requirements:
the floor drains into the oil collector and then to the
• The ramps used as cars’ entrance and exit shall not
public sewage network as per the engineering rules.

be considered as means of egress unless a part of the
ramp is protected by fire barrier and meets the general The Facade walls
requirements of means of egress.
• The facades’ windows overlooking the public streets
• The ramps are permitted to be used as means of egress
shall be closed by wired glass or by thick steel wire
as per the following requirements:
mesh in order to prevent littering of cigarettes and
»» The ramps specified in Chapter 3 of the general requirements
other waste into the car parking.
of means of egress and shall not be subject to the cars circula• For open facade parking structure, the automatic
tion when used as exit
water sprinkler system shall not be re- quired.
»»

In a ramp-type open parking structure with open vehicle
ramps not subject to closure, the ramp shall be permitted to
serve in lieu of the second means of egress from floors above
the level of exit discharge, provided that the ramp discharges
directly outside at the street level.
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Vertical Openings in Enclosed Parking
Structures:

• Vertical openings through floors in buildings four or
more stories in height shall be enclosed with walls
or partitions having a minimum 2-hour fire resistance
rating.
• For buildings three or fewer stories in height, the
enclosure of shafts shall have a minimum 1-hour fire
resistance rating.
• Ramps in enclosed parking structures shall not be
required to be enclosed when one of the following
safeguards is provided:
1. An approved, automatic sprinkler system fully protecting the enclosed parking structure.
2. An approved, automatic, supervised re detection system installed throughout the enclosed parking structure, and a mechanical ventilation system capable of
providing a minimum of 300 L/min per m2 of floor area
during hours of normal operation.
3. Where a parking structure consists of sprinklered enclosed parking levels, and sprinklered or non- sprinklered open parking levels.
• Unprotected vertical openings through floors in open
parking structures shall be permitted.
• Interior wall and ceiling finish materials shall be Class
A, Class B, or Class C in parking structures and shall be
Class or Class B in exit enclosures.
• Interior floor finish in exit enclosures shall be not less
than Class II.

The civil defense may require additional or alternative
systems from some other fire protection requirements.
The engineered utilities related to the fire protection in
storage occupancy buildings are provided in Table 44.
• The required fire alarm system shall sound an audible
alarm in a continuously attended location for purposes
of initiating emergency action
• Except for open car parking structure, all buildings
having height of 15 m or more, or having a car parking
level below grade, shall be provided by standpipes as
per the requirements of “NFPA14”.

Table 44:
Engineering services specific for fire protection in storage buildings
Type

Required cases

1

Ventilation system

According to the international
standards adopted by the NFPA

2

Illuminated exit signs

Basement, all floors

3

Emergency lighting network

Basement, all floors

4

Emergency power supply
system

Required in enclosed car parking

5

Firefighter elevator

Not required

6

Automated fire rated doors

According to the preventive protection
in engineered fields

Means of egress illumination

• Adequate natural lighting shall be provided for the
means of egress in buildings that are occupied during
the daylight hours only.
Ventilation and Smoke Venting System
•
Adequate
exit signs and marking shall be provided to
• Adequate mechanical or natural ventilation shall be
lead
the
means
of egress
provided as per the international standards adopted
by the NFPA.
• The mechanical ventilation system of the basement Emergency lighting
The car parking shall be provided by emergency lighting,
levels shall be independent from the other systems in
except for those buildings that are occupied only during
the building and shall be designed to be operational on
the daylight hours and designed to provide the desired
two separate units to overcome the worst conditions. lighting level in all parts of means of egress by natural
• All enclosed parking structures shall be ventilated by a means.
mechanical system capable of providing a minimum of
300 L/min per m2 of floor area during hours of normal
operation.
• Mechanical ventilating systems shall be installed
in accordance with NFPA 90A. Duct- work shall be
constructed of noncombustible material.
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Classification of Buildings

• It is required to establish a mechanism that obligates
employees to comply with the implementation of the
The health and safety requirements of the worker in
work plan within the conditions of safety and public
the industrial cities vary according to the stages of the
health and entrust the task of following up this plan to
project, as follows:
the safety specialist.

A. Health and safety requirements in the construction phase

Level 2: Site Preparation

1. All workers are required to know the required type of
construction and the quality of the risks that may happen during the construction process
2. Workers shall be subject to adequate training in order
to understand the risks that may arise during work and
to follow the approved work plan.
3. The workers should use all the risk protection requirements in the workshop under construction, such as helmet head, protective shoe, and custom clothing (in addition to the requirements of dangerous and sensitive
chemical sites) within the requirements of (OSHA)
4. The workers are required to recognize all the instructions placed at the entrance of the workshop to take
precaution of them during work
5. All workers should use the tools and equipment allocated to each of them in the workshop and it is forbidden
to be handled in any other way
6. Workers should report any malfunction or defect in
equipment or tools and they should stop using them
before getting the evaluation of the specialized technician and his appropriate decision.
7. The workers must abide by the mobility guidelines in
the workshop within the plan and in the protected passages to provide protection and safety for them.

• Points of entry to the site; the contractor is required
to identify the entrance and exit points of workers
separately from the entrance and exit of the vehicles
in the project, in order to eliminate accidents and
the mobility passages should be equipped with the
necessary protection according to international
standards.
• Project boundaries; the contractor is required to
determine the boundaries of the project and construct
the prevention fence on all boundaries according to
the requirements mentioned in the manual
• Care facilities; the contractor is required to provide
primary care in the project
• Health amenities; the contractor is required to provide
the following means to ensure the health of workers:

The contractor shall prepare the site in a manner that
General requirements that workers must comply with in preserves the general health and safety of the workers
construction workshops during work
according to these points:

The provision of public health and safety in the
construction stage requires work on the site at the
following levels:

Level 1: Preparation for work

• Development of the project implementation plan (the
project team comprising of the project owner, the
designers, the contractors and the project manager
must meet to coordinate the work plan to maintain the
health and safety of the workers and ensure the project
is implemented with utmost accuracy and safety)
• Organizing stages of project implementation and
on-site warning to implement health and safety
requirements (regulation of the work method is
required for non-interference of the work authorities
and for the implementation of the project in stages,
indicating the danger places and the level of danger
at each stage)

»»

»»

Hygiene, washing and cleaning facilities should be provided for workers. Tools for workshop workers should be also
provided
Places of storage and drying of clothing and personal protective equipment, and drinking water areas

• Site arrangement, storage area and material waste
area
• Site lighting
• Emergency plan when there is a certain risk to be able
to empty the site of workers
• Fire cases, training of workers to escape in case of fire
• Area specialized to primary medical assistance
• Report on injuries and their causes, and serious diseases
to be analyzed and provision of means of protection
from them, and to avoid their occurrence
• Guidelines for entry, movement and on-site work,
posted on the entry of the project provided that they
are clear to all workers
• The installation of a temporary fence in the site
(according to the requirements for the construction
of a temporary fence) which forms a deterrent
barrier for any person from entering from places not
designated for entry or exit to the work site. A board
specialized for the site introducing the project should
be placed according to the requirements for installing
project boards.
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Level 3: The role of contractors in the construction site safety

• Contractors are required to train workers with
appropriate professionalism and application to
maintain public safety and provide appropriate
equipment for work
• Implement the work plan and compel workers to abide
by the conditions of the work site
• Put the safety board clearly and visually for all workers
and staff at the entrance to the workshop
• Force workers to use safety equipment according to
the American Code (OSHA)
• Contractor requirements: The Contractor shall provide
all safety requirements for the workers to enable them
to enter the workshop prepared and protected from
the risks that they may face from work hazards and
accidents that may occur, taking into consideration the
requirements of the factory type and the specificity of
the work.
• Update all machines and tools used in the project
workshop to conform to the general health and safety
specifications
• Mandatory health insurance for workers to protect
against site accidents
• The contractor is required to assign a specialist in the
public safety of the workshops to ensure the extent of
application of the safety requirements and to guide
the workers to implement the work in a manner that
preserves their safety permanently
• The contractor undertakes before Modon by a written
letter to implement and execute all safety requirements
at the site.

5

Requirements for work by project parts
Working on Scaffolding requirements:

• Scaffolds must be made of iron, and be strong and
sturdy. They can accommodate 4 times the normal
weight of the worker and are required to be fixed on
solid ground.
• The scaffold must not be fixed on unstable or shaking
foundations such as barrels, crates or concrete residues
• It is prohibited to install, remove or reinstall the scaffold
without the supervision of the responsible specialist.
• Scaffolds should be equipped by handrails and front
barriers
• Repair of scaffolding accessories such as ladder and
stabilizers is required when needed immediately or
replaced.
• Scaffolding should be checked by a specialized
technician.
• Workers should be constantly informed about the risks
they may face while working
• OSHA requirements must be adhered to in the event
of special cases to improve the health and protection
of workers

Protection against falls requirements

• It is required to use the elevator or special cranes in
order to move to carry out the work on high levels with
compliance with the terms of protection and use.
• A handrail is required to protect the workers when
working on the high sides of the project to determine
the range of movement of workers to provide
protection
• Use nets to provide a second protection wall for
workers from falling
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The requirements for using the appropriate ladder for Requirements for the development and use of cranes:
each task
• All crane controls must be inspected before use,

• A permanent examination of the stairs is required by
including crane balancing
a special specialist prior to use in order to detect the • It is necessary to detect all wires to ensure that they
possibility of a defect in the stairs or damage or other
have no damages
malfunctions that affect the safety of the workers
• The crane worker is required to comply with the
• Ensure that the ladder is suitable for work on high
maximum load specified for the crane and not to
levels
exceed its capacity
• Put clear signs on the stairs showing their validity and
•
The
materials should not be moved over the places
range of use
where
workers gather
• It is prohibited to load the ladder with weights
exceeding the capacity specified by the factory

Notification of risk:

Stair requirements

• Hazardous materials or other objects should not be
placed on stairs so they will not impede the workers'
path
• Any malfunction or gliding on the stairs should be
repaired immediately
• The stairs that exceed five steps must be accompanied
by its handrail

• Showing the data of the materials used by the company,
especially in the chemical facilities in order to assess
their risks and deal with them on this basis
• Training workers on how to handle these materials and
use them
• Adhering to the manufacturer's guidelines for the
transportation of chemicals
• Training the workers on the method of cleaning the site
from the use of these materials
• Safeguarding chemicals safely

Drilling requirements and the inclination of the drilling
wall
• It is required to set a special protection system during
The drilling follow inclination requirements are followed
drilling, determine the number of workers and their
by less than 6.09 m according to the following table:
Requirements for digging trenches

•
•

•
•
•

tasks, the number of vehicles and their location; in
addition to putting a drilling plan to avoid accidents.
Height/Depth ratio Angle of Slope
Drilling is required under the supervision of specialized Type of soil
Vertical
90º
engineers when the depth of the hole is more than 6 Rocks (granite or sandstone
Type A (Clay)
3/4 :1
53º
meters
1:1
45º
The workers must comply with the planned drilling Type B (Gravel and silt)
11/ 2:1
34º
plan, and each worker shall carry out his duties within Type D (Sand)
the plan, whether from the drilling machine, the trucks, Type A (Short term)
1/ 2:1
63º
(to get a max depth 3.6 m)
the unloading method, and drilling stages
It is required to place a barrier around the drilling area, The table follows the American Standard for Drilling (OSHA)
where the workers are located 2 meters away from the
Requirements of protection from electrical accidents
drilling boundaries
Site monitoring is required by specialized engineers to • All electrical appliances and electrical wiring must
anticipate any risks before occurring
be visually inspected before use. Working with the
An emergency plan and training are required in the
equipment is stopped till all are fine.
event of any defect.
• It is required to use the electrical wiring for use in
the pre-construction stage as long as they are in
accordance with international standards, and bear the
required electrical pressure.
• The use of electrical circuit breakers is required in the
workshop to protect against the dangers of electric
short circuit
• Electric cords should not be connected to metal rods
or steel tools.
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• It is required to detect the extensions and the validity B. Conditions for maintaining the safety of workof the electrical wiring used in the night workshops
ers in factories
• In case of any emergency, always resort to the safety 1. In the stage of receiving materials and in the stage of
specialist in the workshop
goods delivery
• Workers are required to comply with the safety
requirements set for the protection of hands and legs
and all the instructions mentioned in the OSHA3151
code.
• Guidelines specific for workers is required to show how
to wear clothes and take all precautions to transport
and deliver materials
• During the transfer of materials, the worker must
adhere to the terms and instructions of the transport
according to the code (OSHA2236), after considering
the nature of these materials and the intensity of their
danger, to transfer the materials in the preferred
Special requirements for heavy weight collisions
methods, whether mechanical or manual
• The workers are required to report the incident • Chemicals are considered to be the most dangerous
immediately and to leave the site leaving the safety
substances, so it is necessary to abide by the conditions
specialists to do what is necessary
and guidelines for the transport of chemicals.
• It is required to adhere to the manual of heavy materials
transport that is attached to the materials
2. In the manufacturing stage
• Vehicles are required to adhere to the plan of action • All workers are required to apply the safety requirements
put for them. They should not hustle to rush work
of the manufacturing phase of the factory according to
• It is necessary to arrange the movement of machines in
OSHA3151 conditions in terms of physical protection
a simple way so as not to interfere in each other
against the hazards of manufactured materials.
• Filling fuel tanks of machines should be done in • It is required to comply with the conditions set in the
accordance with the requirements of health and safety
manufacturing process (OSHA2236) in terms of the
and in places designed to combat flammable incidents.
transfer of materials and following the manufacturing
• In the event of an accident between heavy weights, the
stages of the product,
evacuation plan must be complied with and the safety • All workers are required to wear all safety equipment,
specialist shall submit an initial assessment of damage
including safety glasses and protective clothing,
especially when they are in the factory.
• All workers working on mobile machines are required
to follow the movement preservation guidelines and
their respective routes and comply with the safety
instructions of each machine.
• It is necessary to keep all the tools in their specific
places, and it is forbidden to be left in any place
especially in case of non-use or after use.
• The workers must comply with the cleaning conditions
for the machines. When suspected of any defect,
the maintenance department should be notified
immediately to ensure the safety of the employees
• The manual for the use of all machinery and equipment
shall be in a clear and visible location for all employees
in order to comply with it
• All equipment should be switched off if not in use
• Employees are required to adhere to the Manual on
the use of mobile machines which require manual
assistance
• Only specialists are required to carry out the repair
work and the workers are not allowed to interfere in
work designated for others.
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• It is necessary to maintain the lighting of the machines,
especially in the working time
• It is required to provide the needed ventilation within
the factory as mentioned in the international standards
• It is necessary to maintain hygiene all over the factory
• General discipline in the factory should be maintained

C. Conditions for maintaining the safety of workers in warehouses

D. Chemical safety and security requirements

Factories that use chemical raw materials must comply
with safety and security requirements by applying the
requirements and standards required at various stages
of material receipt and preservation, manufacturing and
packaging. The following conditions must be observed:
In the stage of receiving materials

1. Mode of transport:
1. In the stage of receiving materials and in the delivery • Automatic mechanical transport
• Manual transportation (workers)
stage of the warehouse
• Workers are required to comply with the safety
conditions set for the protection of hands and legs and 2. Method of conservation
In the manufacturing stage:
all the instructions mentioned in the code (OSHA3151)
1. 1) Mode of transport:
• It is necessary to establish a guideline for workers
• Mechanical and manual transport (workers)
showing how to wear clothes and take all precautions
»» Employees must follow the mechanical transport guidelines
to transport and deliver materials
and apply all transport standards mentioned in the require• The worker is required during the transfer of materials
ments of Code (OSHA2236)
to abide by the terms and instructions of transport
2. 2) Manufacturing stages:
according to code (OSHA2236), after taking into
• Provide protection against chemical reactions and
account the nature of these materials and the extent
preparation
of their danger so that they will be transported using
• Conditions of intervention in certain cases that need
the best methods, whether mechanical or manual,
intervention
• Chemicals are considered to be the most dangerous
• Means of protection required including choice of
substances, so it is indispensable to abide by the
clothing and protection of hands, head, eyes, etc.
conditions and instructions for the transport of
chemicals.
Safety guidelines are similar in factories because they
2. In the storage stage
• All workers are required to apply safety requirements
during the transport of goods in the warehouse
according to the conditions of OSHA3151 in terms
of physical protection against the hazards of
manufactured materials.
• It is required to comply with the conditions mentioned
in the process of materials and goods transportation
(OSHA2236) during the transfer of materials,
• All workers are required to wear all safety equipment,
including the safety glasses and protective clothing,
especially when transporting and carrying materials
and goods
• The manual for the use of all goods and materials shall
be in a clear and visible location for all employees in
order to comply with it
• It is necessary to maintain the lighting of the machines,
especially during work time
• It is required to provide proper ventilation within the
factory as within the international standards
• It is essential to maintain hygiene all over the factory
• It is indispensable to maintain general discipline in the
factory.

don’t defer much from each other

1. All workers are required to wear all safety equipment
including safety glasses, and protective clothing, especially when they are in the factory.
2. All workers working on mobile machines are required
to follow the guidelines of preserving movement and
routes assigned to them and comply with the safety instructions of each machine.
3. It is required to keep all the tools in their specific places
and never leave them in any other place especially in
case of non-use or after use.
4. The workers shall comply with the cleaning conditions
for the machines. In case of suspicion of any defect,
the maintenance department shall be immediately informed for the safety of the employees
5. The manual for the use of all machinery and machinery
shall be in a clear and visible location for all employees
to comply with
6. All machines shall be turned off if not used
7. Employees are required to adhere to the Manual on
the use of mobile machines which require manual assistance
8. Only repair specialists are required to carry out the repair work and other workers are prohibited from interfering in any work outside their specialty.
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9. It is necessary to maintain the lighting of the machines,
especially during work time
10. It is required to provide proper ventilation within the
factory as within the international standards
11. It is essential to maintain hygiene all over the factory
12. It is indispensable to maintain general discipline in the
factory.

In stores: Mode of transport:

In the storage locations, it is obligatory to comply with
the following:
Type of the product subject to storing: If the product
carries the risk of flammability or any kind of danger to
people whether it is physical or it affects breathing, the
workers must be fully aware of these risks in order to
be handled without causing any kind of danger to the
workers.
• Loading Method
• Location Properties
• Product properties in storage and handling
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6. 1 Design Stage Requirements
1. When manufacturing LPG tanks, the architectural design shall take into account the earthquake hazards.
Thus, the designs that are resistant to high levels of
earthquakes shall be adopted because of the dangerousness of the tanks' materials during such accidents.
2. The design of the LPG tanks shall be consistent to engineering design specifications and regulations that
comply with the health and safety conditions adopted
in the Kingdom of Saudi Arabia.
3. The requirements for constructing LPG tanks shall be
applied according to the types of tanks, whether aboveground or underground, as per NFPA 30.
4. The standards of NFPA 30 shall be applied while identifying the locations of the aboveground tanks to be
built within the lands, taking into account the adopted
chart.
• When constructing tanks, all the aboveground LPG
tanks shall comply with the terms of venting systems
that consider the public safety conditions. The type
of LPG tanks shall be determined according to the
required separating distances and the easy access for
operating, maintenance and fire-fighting.
• Traffic congestion around the tanks shall be examined
in order to provide a high level of service without any
obstruction, taking into account the public safety at the
location. Therefore, the number of fire extinguishers
shall be increased and an emergency plan shall be
provided.
• Most countries should have their own regulations that
reflect the climatic and natural environment interacting
with the different types of gas and tanks. Companies
shall abide by the separating distances mentioned in
the local code of each type of fluid. If the charts that
define the specifications of the fluid are not available,
the global requirements of the NFPA shall be followed.
In case a difference in the rates is noticed, the higher
rates shall be approved for the sake of public safety.
• Geo-technical studies shall be carried out to determine
the type of soil and the extent of its suitability for
containing the LPG tank.
• The topographical nature of the land shall be studied
to a better location investment taking into account the
economic requirements for the project.
• The environmental impact on the residential area shall
be considered by clarifying the impact of the tank on
the area and the impact of the surrounding movements
on the tank in return.
• A technical justification shall be provided for
constructing the aboveground or underground LPG
tank and for the size required to build it.
• In selecting the appropriate locations for the tanks
in order to meet the requirements for public safety,
the tanks shall meet the following requirements:

•
•
•
•

aboveground or underground types, on a flat or sloped
land, on a dusty or rocky land.
Aboveground tanks shall be used for aboveground
storage only.
Underground tanks shall be used for underground
storage only.
The aboveground or underground tanks shall be built
in accordance with recognized engineering standards
for each type of tank.
The requirements for the location and the permissible
pressure level of the underground tanks noted in
NFPA30 and NFPA 58 shall be considered.

6. 2 Requirements for LPG tanks
• The design shall abide by the technical requirements
and conditions of the material particularity and
classifications according to NFPA which specifies the
types and properties of the liquids to be stored. It is
important to determine the different types of pressure,
the total capacity, the sizes and the shapes of the tank.
• The tank shall be designed according to the local
approved standards recognized in Saudi Arabia, in
accordance with NFPA standards for the particular
tank.
• The design shall distribute the load in a way that does
not affect the safety or stability of the tank. Moreover,
tanks shall be designed to resist earthquakes or any
other physical damage such as fire for long periods.

Requirements for aboveground tanks construction

• Aboveground and underground tanks shall be built on
a balanced solid ground.
• The solid materials used for the construction of tanks
shall be noncombustible or have a fire resistance rating
of not less than 2 hours. In addition, the required
insulation and the appropriate durability shall be
provided in the construction of aboveground and
underground tanks.
• The requirements for aboveground tank sites and the
approved pressure mentioned in NFPA 30 and NFPA
58 shall be adopted.
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6. 3 Construction Stage
Requirements

Requirements for underground tanks construction

• It is necessary to comply with the conditions set for
underground tanks construction when a building
covers a part of them or in the case of adjacent
buildings according to the type of use allocated to it.
• Means of maintenance shall be provided after
calculating the space needed to facilitate the
maintenance process. Noting that coordination
between the owner and the body should take place to
adopt the appropriate design.
• Abiding by operation conditions is a must. This aims
to provide public safety through different means such
as using pipes that meet the technical specifications,
closing tight from the top, filling and emptying the
liquid only from the top, etc.
• Underground tanks shall comply with the appropriate
requirements and their openings shall be provided with
a cover from the top, based on the design conditions.
The opening shall also be clearly visible and easy to
use by workers. Moreover, the scope of protection of
these tanks shall be emphasized.

• Tanks of various shapes and sizes can be built as needed,
taking into account the international standards of the
construction of LPG tanks.
• When starting the construction of LPG tanks, the type
of the liquid to be stored and its suitability with the
materials used in the construction of the tank shall
be studied. Therefore, an environmental certificate
showing the environmental impact of the liquid storage
on the surrounding area shall be provided.
• Flammable liquids shall be stored in underground tanks,
allowing their usage in pre-approved areas by the
Saudi Industrial Property Authority. The construction
of aboveground tanks shall be allowed only for the
storage of Class I, II and III flammable liquid as long as
the public health and safety conditions are respected.
• It is necessary to comply with the isolation conditions
when constructing tanks, in order to protect them from
natural factors and mitigate the risks of accidents.
• All connections shall be placed underground and
covered by a slab of reinforced concrete to protect
them from soil movement factors or any other damage.
• The design shall take into account the degree of
inclination of the land in order to determine the
possibility of a tank construction at the site, and to
adopt the most suitable type, as long as the design
and construction are in line with the requirements for
public safety.
• Building above the tanks in the land shall be forbidden.
In case of violation, the Authority shall withdraw the
construction or operation license. The land shall be
preferably used as an open space.
• Separating walls shall be built to protect tanks from fire
and other hazards and to prevent the leak of liquids.
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6. 4 Operation Stage
Requirements

6. 5 Public Safety at the
Workplace

• Tanks shall not be built on the roofs of buildings • It is necessary to provide all the safety means that help
because of its safety hazards, and the difficulty and
preventing the public from entering the site. These
dangerousness of its operation process.
means can take the shape of a fence or hazard warning
• While distributing spaces, a space shall be allocated to
signs or by isolating the location geographically, noting
civil defense in order to provide the required space for
that the safety and isolation procedures are related to
civil defense vehicles when needed. Fire extinguishers
the size and capacity of the tank.
locations shall be well-studied at the workplace in order • In the gas stations visited by the public, safety shall be
to ensure the quick intervention in cases of emergency.
applied through manual safety procedures after taking
• Filling and emptying processes shall be carried out in
into account the safety requirements while setting up
accordance with the Global Operation Conditions.
the design of the site.
• The materials allocated to the tank shall not be replaced
with other materials. If the owner wants to do so, prior Separation Distances Between Tanks, Important Buildings and Other
approval shall be obtained from the Industrial Property Properties
Authority, conforming to the technical conditions Tank Water
Mounded or
Above ground
Between tanks
Capacity per
underground
tanks (Meter)
(Meter)
assigned to each type of liquid gas stored in the tank.
Container
Tanks (Meter)
• Tankers shall be trained to accomplish their work in a (Liter)
way that maintains the health and safety of individuals
< 500
3
0
0
and the company, avoiding all kinds of hazards that
may occur during operation stages.
500 - 1000
3
3
0
• An operational plan for liquid gas tanks that show how
to deal with the risks shall be provided.
>1000 - 1900
3
3
1
• The tank shall be labeled with the materials used,
the hazards and the ways to deal with these hazards.
>1900 - 7600
3
7.6
1.5
Tankers shall not be allowed to work unless they are
fully knowledgeable about the instructions.
>7600 - 114000
15
15
• The instructions set by the tank manufacturer shall be
followed during installation and operation processes.
51
23
In case any error has occurred during installation or >114000 - 265000
¼ of sum of
diameters of
operation, the factory shall be informed directly in
adjacent tanks
51
30
order to know whether the work shall be stopped or >265000 - 341000
not for the sake of public safety.
>341000
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Importance of Hazard Warning
Signs

• Examples:

• Hazard Warning Signs shall include the following
information:
»»
»»
»»
»»
»»
»»

Product's Name
Product's Pictogram
Product's Signal Word
Hazard Statements
Precautionary Statements
Factory's Name, Address and Phone Number

• Hazard Signs shall determine the hazard's severity
and category (hazard category: the nature of physical
hazards such as flammable solids, carcinogenicity, and
acute oral toxicity).
• Workers shall not be allowed to modify the classification
of chemicals' categories to deal with them on an easy
basis. Therefore, following the classification of the
factory is always a must.
• It is necessary to develop a program that defines the
way workers should work and the methods that should
be adopted when dealing with chemicals. The worker
shall have a list of the chemicals he is handling with,
in addition to their classification according to their
gravity.
• The materials shall be clearly classified and defined
so that the worker will be able to adopt the most
appropriate methods when dealing with them,
conforming to safety conditions. This can be done
through sticking labels on the tank or the barrel used
for storage.
• Requirements for Transport Signs :
»»
»»
»»
»»
»»
»»

Product's Name
Product's Mark
Severity
Picture Showing the Product's Type
Pre-use Precautions
Factory's Name, Address and Phone Number.

Exploding Bomb

Flame

Oxidizers

Gas Cylinder

Corrosion

Skull and Crossbones

Exclamation Mark

Aquatic Toxicity

Health Hazard

The data sheet shall contain the following information:

1. Manufacturer and Product type
2. Identification of Hazards
3. Composition / Information about Ingredients / Mixture
4. First Aid Measures
5. Fire Fighting Measures
6. Leakage Treatment Measures
7. Handling and Storage
8. Controls on Interaction / Personal Safety
9. Physical and Chemical Properties
10. Stability and Interaction
11. Degree of Poisoning
12. Environmental Information
13. Disposal Considerations
14. Transport Information
15. Regulatory Information
16. Other information i.e. information about the preparation and revision of the safety data sheet
• The material data sheet shall be explained and detailed
to the worker in order to make him more cautious.
• The worker shall be aware of all the updates that occur
to the material's datasheet before use and shall adhere
to all relevant rules and regulations.
•
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Checklist for Safety and Security
Requirements in Industrial Cities
General

Yes

No

N/A

Architectural Plan is approved by MODON

All legends indicates on the plan

o
o
o
o

o
o
o
o

o
o
o
o

A. FIREFIGHTING SYSTEM

Yes

No

N/A

o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o

o
o
o

o
o
o

o
o
o

o
o
o

o
o
o

o
o
o

o
o
o

o
o
o

o
o
o

o
o
o

o
o
o

o
o
o

o
o
o

o
o
o

o
o
o

o
o
o

o
o
o

o
o
o

Consultant approved by MODON
Data and information in the title block of the plan is complete

1. Hydraulic Calculation
•

•

Calculation by computer software
»»

Calculated pump capacity in GPM

»»

Hazard classification

»»

Sprinkler system type

»»

Maximum area per sprinkler

»»

Hose stream allowance

»»

Design area of application

»»

Pipe materials

»»

Minimum desired flow density

Manual calculation
»»

Same requirement but computed manually.

2. Hazard Classification
•

Low Hazard – classified as those low combustibility and low combustible materials

•

Ordinary Hazard – those likely to burn with moderates rapidly. It can be found in most building

•

High Hazard – classified as likely to burn extreme rapidly or from explosion occurs

3. Fire Pumps ( GPM or LPS)
•

Electric fire pump

•

Diesel fire pump

•

Jockey pump

4. Fire Water tank capacity
•

Based on fire pump capacity and duration of use

•

Indicate fire water tank dimension and location

•

Fire water tank use exclusively for fire fighting

5. Fire Pipe installation
•

Steel pipe sch. 40 aboveground

•

UPVC pipe underground installation

•

Other approved pipes

6. Pipe sizing and number of sprinkler heads (NFPA tables)
•

As per light hazard classification.

•

As per moderate hazard classification

•

As per high hazard classification

7. Sprinkler heads
•

Spacing as per hazard classification (light)

•

Spacing as per hazard classification (moderate)

•

Spacing as per hazard classification (high)
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A. FIREFIGHTING SYSTEM

Yes

No

N/A

o
o

o
o

o
o

o
o
o
o
o

o
o
o
o
o

o
o
o
o
o

o
o

o
o

o
o

o

o

o

Yes

No

N/A

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o
o

o
o

o
o

8. Fire Hose Cabinet
•

Water FHC

•

Foam - water hose cabinet
»»

Use 30 meters hose and properly distributed

9. Fire Extinguisher
•

Carbon dioxide(CO2)

•

Powder

•

Foam

•

Water

•

Other type as needed
»»

To be provided in guard room, electrical room, generator room, office corridor, administration building,

»»

Distances shall be 23 meters away

transformer room, SCECO room, gas room, store room and other areas as needed

10. Fire Department Connection
•

Installed in accessible location and no obstruction

•

4X 2- 1/2x 2-1/2" installed near road
»»

250 GPM per one outlet

11. Fire Hydrant
•

Provided for high hazard occupancy

Additional Items based on MODON guide no.2:
1. Fire Department access road
•

Adequate access road for Fire Department vehicle
»»

•

At least 6 meters width

Adequate vehicles entrance and exit gates

2. First Aid signage
•

Illustrative signage to be provided

3. Fire Safety and evacuation plans
•

To be approved by Authority Having Jurisdiction

4. Requirement for Fire resistant of building structures
•

Classification of building structure based on fire resistance

5. Fire Compartment
•

Separation barriers shall be wall, partition, doors

•

Area and volume shall not exceed permitted limit (table 4 of Vol.2 MODON guide)
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Hazard Warning Signs

B. FIRE ALARM SYSTEM

Yes

No

N/A

o
o
o

o
o
o

o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o

o

o

o

o

o

o

o

o

o
o

o
o

o
o

o

o

o

o
o
o

o
o
o

o
o
o

7

Two type of Fire alarm System
•

•

a) Manual Fire alarm system consist of:
»»

Fire alarm box (break glass or pull station)

»»

Alarm sounders

»»

Fire alarm panel board and building sounders wiring network

b) Automatic Fire alarm system consist of:
»»

Fire detectors (smoke, flame, heat detectors, etc.

»»

Alarm sounders

»»

Fire alarm panel board and wiring network

1. Fire Alarm Control Panel
•

Installed in lobby or guard house

•

With backed-up battery

•

With enough zones based on the layout

2. Detectors
•

•

Smoke/ heat detector provided
»»

Factory

»»

Administration/office

»»

Electrical room

»»

SCECO room

»»

Guard room

»»

Generator room

»»

Other rooms if needed

Other Detector
»»

Linear beam detector

3. Manual Call Point
•

Installed near exit door or corridor

4. Alarm Bell
•

At the upper part of manual call point

5. Emergency lights
•

Properly installed in all areas and stairs

6. Exit lights and Exit signs
•

Exit lights installed in all exit doors

•

Exit signs installed in access way

7. Alarm horn with flasher
•

Provided and installed outside the building
»»

factory, administration building, warehouse, or guard house.

8. Zone layout
•

Conventional wiring and how many zones

•

Addressable type zone layout

•

Other type of zone wiring
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Additional Items based on MODON guide no.2 : Means of Egress (Emergency exit)

Yes

No

N/A

o

o

o

o

o

o

o

o

o

o
o
o
o
o
o

o
o
o
o
o
o

o
o
o
o
o
o

1. Exit doors
•

Have enough exit doors with respect to area & occupant.
»»

It shall be opened going outside

»»

Minimum of 2 doors

2. Means of egress requirement
•

Based on Table 13 and 14 page no.65

3. Stairs
•

Based on table 16 and 17 page no. 68

4. Exit access corridors
•

Must have fire rated wall less not than 1 hour

•

Have enough door width

•

Ramps in accordance with table no. 18 page 71

•

Horizontal exits

•

Required travel distance, table 19 pages 73-74

•

Have required Fire barriers, table 20 page 80
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8. 1 Annex I: Accessible Means of
Egress
Definitions

Accessible Route: A continuous unobstructed path
that complies with this Code and ICC/ ANSI A117.1,
American National Standard for Accessible and Usable
Buildings and Facilities.
Area of Refuge: An area that is either (1) a story in a
building where the building is protected throughout
by an approved, supervised automatic sprinkler system
and has not less than two accessible rooms or spaces
separated from each other by smoke-resisting partitions;
or (2) a space located in a path of travel leading to a
public way that is protected from the effects of re, either
by means of separation from other spaces in the same
building or by virtue of location, thereby permitting a
Figure 41: Distance between means of egress
delay in egress travel from any level.
Accessible Means of Egress: A means of egress that
provides an accessible route to an area of refuge, a
horizontal exit, or a public way.

Requirements for security and safety for the disabled access persons

The requirements of security and safety of persons with
disabilities shall meet the following:

5. Requirement 4 shall not apply to buildings protected throughout by an approved, supervised automatic
sprinkler system.
6. Each required accessible means of egress shall be continuous from each accessible occupied area to a public
way or area of refuge.
7. Where an exit stairs is used in an accessible means of
egress, it shall comply with the requirement here below:
• The clear width of landings and stair flights, measured
between handrails and at all points below handrail
height shall be not less than 48 in. (1220 mm),
• The exit stair either shall incorporate an area of refuge
within an enlarged story- level landing or shall be
accessed from an area of refuge.

1. Areas accessible to people with severe mobility impairment shall have not less than two accessible means of
egress.
2. Access within the allowable travel distance shall be
provided to not less than one accessible area of refuge
or one accessible exit providing an accessible route to
an exit discharge.
3. Exit access travel along the accessible means of egress
shall be permitted to be common for the distances permitted as common paths of travel.
4. Where two accessible means of egress are required,
the exits serving such means of egress shall be located
at a distance from one another not less than one-half
the length of the maximum overall diagonal dimension
of the building or area to be served. This distance shall
be measured in a straight line between the nearest
edge of the exit doors or exit access doors. Where exit
enclosures are provided as the required exits are inter- Figure 42: Example of exit stair incorporating an area of
refuge
connected by not less than a 1-hour fire resistance–rated corridor, exit separation shall be permitted to be
measured along the line of travel within the corridor. Areas of Refuge:

a. An area of refuge used as part of a required accessible
means of egress; consisting of a story in a building that
is protected throughout by an approved, supervised
automatic sprinkler system; and having an accessible
story that is one or more stories above or below a story
of exit discharge shall meet the following criteria:
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1. Each elevator landing shall be provided with a two-way
communication system for communication between
the elevator landing and the re command center or a
central control point approved by the authority having
jurisdiction.
2. Directions for the use of the two-way communication
system, instructions for summoning assistance via the
two way communication system, and written identification of the location shall be posted adjacent to the
two-way communication system.
3. The two-way communication system shall include both
audible and visible signals.
b. An area of refuge used as part of a required accessible
means of egress in other than a building that is
protected throughout by an approved, supervised
automatic sprinkler system shall meet the following
criteria:
1.
The general requirements of enclosure of exit

stair.
2.
Accessibility: Required portions of an area of
refuge shall be accessible from the space they
serve by an accessible means of egress. Required
portions of an area of refuge shall have access to
a public way via an exit or an elevator without
requiring return to the building spaces through
which travel to the area of refuge occurred.
3.
Each area of refuge shall be sized to accommodate one wheelchair space of 760 mm × 1220
mm for every 200 occupants, or portion thereof,
based on the occupant load served by the area of
refuge. Such wheelchair spaces shall maintain the
width of a means of egress to not less than that
required for the occupant load served and to not
less than 915 mm.
4.
 For any area of refuge that does not exceed
93m2, it shall be demonstrated by calculation or
test that tenable conditions are maintained within the area of refuge for a period of 15 minutes
when the exposed space on the other side of the
separation creating the area of refuge is subjected to the maximum expected re conditions.
5.
Access to any designated wheelchair space in an
area of refuge shall not pass through more than
one adjoining wheelchair space.
6.
Each area of refuge shall be separated from the
remainder of the story by a barrier having a minimum 1-hour re resistance rating. The barriers
and any openings in them shall minimize air leakage and resist the passage of smoke. New re
door assemblies serving an area of refuge shall
be smoke leakage– rated.
7.
Door assemblies in the barriers specified shall
have not less than a 20-minute re protection rating, and shall be either self- closing or automatic-closing.

8.

9.

10.

11.

•
•
•
12.
13.

8

 ucts shall be permitted to penetrate the barriD
er and shall be provided with smoke- actuated
dampers or other approved means to resist the
transfer of smoke into the area of refuge.
The area of refuge shall be provided with a twoway communication system for communication
between the area of refuge and a central control
point.
Instructions for summoning assistance, via the
two-way communication system, and written
identification of the area of refuge location shall
be posted adjacent to the two- way communication system.
Each area of refuge shall be identified by a sign
that reads as “AREA OF REFUGE” and shall display the international symbol of accessibility.
Signs also shall be located as follows:
At each door opening providing access to the
area of refuge
At all exits not providing an accessible means of
egress,
Where necessary to indicate clearly the direction
to an area of refuge
Signs shall be illuminated as required for exit
signs where exit sign illumination is required.
Tactile signage complying with ICC/ANSI A117.1,
American National Standard for Accessible and
Usable Buildings and Facilities, shall be located
at each door opening to an area of refuge.

Elevators

Where an elevator provides access from an area of refuge
to a public way, the following criteria shall be met:
1. The elevator shall be approved for fire fighters’ emergency operations as provided in ASME A17.1/CSA B44,
Safety Code for Elevators and Escalators.
2. The power supply shall be protected against interruption from fire occurring within the building but outside
the area of refuge.
3. The elevator shall be located in a shaft system meeting
the requirements for smoke-proof enclosures.
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8. 2 Annex II: Example of Fire and
Emergency Evacuation Plan

Evacuation plan is case of fire or emergency
If you wish to use this document, please adjust and complete it with respect to
workplace with your specific actions
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8

(The location name)
1
2
3
4
5
6

7

8

9

The action employees should take if they discover a fire

• Immediately operate the nearest alarm call-point.
• Attack the fire if possible, with appliances available, without taking personal risks.

How will people be warned in there is a re

• The electrical fire alarm system will sound on operation of the manually operated alarm call-point.

How the evacuation of the building will be carried out

• Everyone in the building should leave the building by the nearest exit and report to the assembly point at
the front of the building.

Identification of escape routes

• All exit doors can be used as escape routes.
• The staircase and routes leading to the front door are protected routes.

Fire fighting equipment provided
Fire extinguishers are located in circulation areas and near fire exit doors.

Duties and identity of employees with specific responsibilities in the event of fire.

• On hearing the alarm:
• All staff will escort visitors out of the building and assemble at the assembly point.
»»
»»
»»
»»
»»

Fire wardens will ensure:
Their areas are cleared of people
Registers are collected on the way out
The Fire Brigade is called.
A roll call is made to ensure everyone is out.

Arrangements for the safe evacuation of people identified as being especially at risk, such as contractors, those
with disabilities, members of the public and visitors. Visitors: The host / employee must take responsibility for
any visitor they may have and ensure they leave the building by the nearest exit.
Contractors: must be given information about re procedures and leave the building at the nearest exit.
People with disabilities: Specific arrangements may need to be made for those with disabilities. These
arrangements may be made with the assistance of the Area Health and Safety Adviser.

How will the Fire Brigade and any necessary emergency services be called and who will be responsible for
doing this.

• On hearing the alarm ...............................will Dial 999 and ask for the Fire Brigade or other emergency
service as appropriate.
• Fire Wardens will call the Fire Brigade in the absence of ............................. (this may be best achieved using
a mobile phone)

Procedures for liaising with the Fire Brigade on arrival and notifying them of any specific risks, e.g. the location
of highly flammable materials.

• ........................................or other member of the Fire Wardens will liaise with the Fire Brigade on their
arrival.

10 The following arrangements and training is given to staff at the center:
•
•
•
•
•

All staff: Fire Drills three times a year
All staff: Fire briefing once a year (may be in conjunction with fire drill).
Fire Warden training: for designated fire wardens
Record of training to be kept within Fire Manual.
Training to reviewed on a yearly basis and planned into budget.
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8. 3 Annex III: High Rise Buildings
Instructions in case of emergency

In buildings where the floor of an occupiable story
is greater than 23 m above the lowest level of fire
department vehicle access, the building is considered as
high rise building. The following requirements shall be
respected:

Extinguishing Requirements:

• High-rise buildings shall be protected throughout by
an approved, supervised automatic sprinkler system.
A sprinkler control valve and a waterflow device shall
be provided for each floor.
• High-rise buildings shall be protected throughout by a
Class I standpipe.

Detection, Alarm, and Communications Systems:

• A fire alarm system using an approved emergency
voice/alarm communication system shall be installed.
• Two-way telephone communication service shall be
provided for fire department use. This system shall be
in accordance with NFPA 72, National Fire Alarm Code.
The communications system shall operate between the
emergency command center and every elevator car,
every elevator lobby, and each floor level of exit stairs.

Emergency Lighting and Standby Power:

• Emergency lighting shall be provided.
• Type 60, Class 1, Level 1, standby power in accordance
with Article 701 of NFPA 70, National Electrical Code,
and NFPA 110, Standard for Emergency and Standby
Power Systems, shall be provided. The standby power
system shall have a capacity and rating sufficient to
supply (1) Electric re pump, (2) Emergency command
center equipment and lighting, (3) Not less than
one elevator serving all floors, with standby, power
transferable to any elevator, (4) Mechanical equipment
for smoke-proof enclosures, (5) Mechanical equipment
required smoke control systems.

Emergency Command Center shall be provided in a
location approved by the fire department.
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References
• Fire protection requirements in buildings of the gulf
cooperation council
• Saudi building fire protection code no.801
»»
»»
»»
»»
»»
»»
»»
»»
»»
»»
»»
»»
»»
»»
»»
»»
»»
»»

NFPA10 – Standard for portable fire extinguishers.
NFPA13 – Standard for the installation of sprinkler system.
NFPA14 – Standard for the installation of standpipe and hose
systems.
NFPA30 – Flammable and combustible liquids code.
NFPA31 – Standard for the installation of oil-burning equipment.
NFPA58 – Liquefied petroleum gas code.
NFPA70 – National electrical code.
NFPA72 – National fire alarm code.
NFA80 – Standard for fire doors and other openings protective.
NFPA90A – Standard for the installation of air-conditioning
and ventilating systems.
NFPA92A – Standard for smoke-control systems utilizing barriers and pressure differences.
NFPA 92B – Standard for smoke management systems in
malls, atria, and large spaces.
NFPA 110 – Standard for emergency and standby power
systems.
NFPA204 – Standard for Smoke and Heat Venting.
NFPA 430 – Code for the storage of liquid and solid oxidizers.
NFPA432 – Code for the storage of organic peroxide formulations.
NFPA 434 – Code for the storage of pesticides, 2002 edition.
NFPA5000 – Building construction and safety code.

250

E7_V2.indd 250

2/13/19 9:31 AM

Construction
Requirements for
Residential Areas in
Industrial Cities

3

253

E7_V3.indd 253

2/13/19 9:26 AM

Contents
General Requirements and Procedures..............................................................................262
Residential Complexes for Single Engineers and Workers..................................................266
2. 1.Building requirements.........................................................................................................268
2. 2.Engineering requirements...................................................................................................272
2. 3.Procedures’ mechanism and plans to be submitted............................................................275
Residential Buildings..........................................................................................................282
3. 1.Construction requirements..................................................................................................284
3. 2.Engineering requirements...................................................................................................294
3. 3.Procedures’ mechanism and plans to be submitted............................................................296
Villas (Independent Residential Units)................................................................................304
4. 1.Construction requirements..................................................................................................306
4. 2.Engineering requirements...................................................................................................307
4. 3.Procedures’ mechanism and plans to be submitted............................................................308
Villas (Family Residential Villas)..........................................................................................314
Sustainability Recommendations and Instructions..............................................................318
6. 2.Building envelope................................................................................................................322
6. 1.Efficiency of materials resources..........................................................................................322
6. 3.Optional instructions...........................................................................................................324

E7_V3.indd 255

2/13/19 9:26 AM

Introduction

 he mandate of Saudi Industrial Property Authority
T
(MODON) comprises several tasks which include planning
industrial cities, encouraging their establishment,
development, and maintenance, and supervising them.
The Authority also sets regulations, specifications, and
performance standards and procedures related to
establishing, developing, managing, operating, and
maintaining industrial cities. Article 11 of MODON’s
bylaw, adopted by decision of Board of Directors number
2003/5 dated 12/3/1423H under Article 19, paragraph 3
sets the conditions for building design inside industrial
cities as well as standards, environmental specifications,
technical conditions, and safety requirements.
According to Article 36 of the bylaw which states that
an industrial city shall be used to the purposes for which
it was established, MODON has to check compliance
with standards, specifications, and technical, structural,
environmental, and other conditions as relevant, while
also safeguarding the environment and coordinating
with public and private stakeholders as needed to
achieve these objectives.
In order for MODON to carry out its duties, a guideline for
standards for workers’ residential complexes, buildings,
and villas construction was set with the below objectives:
• D
 efine all construction and technical requirements and
specifications as well as health and safety regulations;
• Define all procedures required for securing residential
building permit as well as procedures to be carried out
by relevant stakeholders;
• Define requirements and specifications required from
consulting companies for planning workers’ residential
complexes and buildings as well as villas, and set
planning stages.

The present guideline targets all parties working
with MODON, whether investors and/or consulting
companies to clarify standards and requirements for
building workers’ residential complexes and buildings as
well as villas in industrial cities.
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Executive Summary

The present guideline describes technical aspects of
standards and requirements of residential buildings in
residential area of industrial cities which include residential
buildings and complexes as well as villas and sets key
terms. The guideline is split into four chapters addressing
construction requirements in addition to a section at
the beginning which describes general requirements
for managing and operating residential complexes,
including policies and plans for health and safety, living
conditions, and workers’ rights and representation that
will have to be followed once construction completion
and occupancy has been achieved by single workers and
engineers
The four chapters’ guidelines are as below:
The first chapter looks at residential complexes for single
workers and engineers and includes an introduction
which clarifies the criteria for classification of residential
building as a complex as well as three sections as follows:
the first describes construction requirements for location
and design requirements for residential and nonresidential buildings in the complex; the second includes
operational, health, electrical, communications, air
conditioning and ventilation, solid waste management,
safety and firefighting engineering requirements; and
finally the third describes procedures and plans to be
submitted, permit issuance stages, and forms to be
enclosed.
The second chapter is for residential buildings of three
types: for single workers, single engineers, and families.
This chapter also includes three sections: the first
describes construction requirements for location and
design requirements for residential buildings; the second
includes operational, health, electrical, air conditioning
and ventilation, solid waste management, safety and
firefighting engineering requirements; and finally the
third describes procedures and plans to be submitted,
permit issuance stages, and forms to be enclosed.
As for the third chapter, it addresses villas that are
independent residential units. The chapter includes three
sections: the first describes construction requirements
for location and design requirements for villas; the
second includes operational, health, electrical, and air
conditioning engineering requirements; and finally the
third describes procedures and plans to be submitted,
permit issuance stages, and forms to be enclosed.
Finally, the fourth chapter is for sustainability instructions
and recommendations and includes two sections: the
first addresses sustainability instructions for residential
buildings namely walls, rooftops, windows, and potable
water; while the second includes general sustainability
recommendations for material resource efficiency as well
as optional instructions.
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Terms

Floor-to-floor height

is the median interval between the top of one floor-plate
and the top of the next successive floor-plate.

Minimum element space

is the minimum area allowed for an element, and is
measured from internal ceilings to walls.

Septic tanks

are underground tanks built with specific dimensions
according to consumption within property boundaries in
areas where sewage network is not available.

Protection parapet

is a wall above the ledge of a building’s rooftop erected
as a protection measure to stop accumulated rainwater
from falling from the rooftop onto facades; it is also used
to stabilize the ledge of the water insulator and can be
raised to constitute a protective screen for rooftop users.

Protrusion

is the increase in area of any floor compared to the
ground floor, a result of regular protrusion on setback.

Balcony

is an external platform with a minimum distance from
ground level of 3 meters and has a view on a road or
patio provided that a minimum distance of 3 meters
separates it from neighbors and that it is not used as a
pathway to reach other areas in the building.

Corner sight triangle

is on a piece of land that falls on two streets or more, a
fraction of the land’s area that is cut off on the intersection
of the two streets in the shape of an isosceles triangle
with three-meter sides in order to allow drivers to see
cars coming from the other street.

Distribution hall

is a space amid a series of elements that directly opens
on it and is used to move from one to the other.

Land plot

is one piece of land under one property on which is, or
may be, built the main building or buildings as well as
annexes along with surrounding spaces with its façade
facing one or two streets or public squares.

Passageway

is the mobility element within the residential unit which
allows moving from an element to another.

Skylight

is a fenestration in the building rooftop through which
light and air are transmitted to other elements in the
building.
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Introduction

Important indicators

• Health and safety management plans for electrical,

When residential complexes are completed and ready to
mechanical, structural, and food safety need to be
be occupied, an effective and permanent management
carefully designed and implemented
of residential uses is to be set, including building
• The person in charge of complex management is
maintenance, security, consultations with residents, etc.
responsible for informing local authorities of any
Main requirements are as below:

Management and staff

•

Workers’ residential complexes need to have a written
and documented operational and management plan •
which includes management policies or plans for health,
safety, security, living conditions, and workers’ rights and
representation, noting that some of these policies may
•
take the form of codes of conduct.

Important indicators

 anagement plans and policies are set especially for
M
health, safety, security, workers’ rights, and relation with
other complexes;
•
• T
 he person in charge of managing the complex is of
adequate background and has sufficient experience in
complex management
• 
In case of recruitment of contractors for complex •
management, a clear list of responsibilities must be set,
in addition to monitoring and reporting requirements
• Sufficient staff must be recruited for cleaning, cooking,
and general maintenance, as required by the complex
size
• The staff in charge of cooking has received basic health
and safety training and the person in charge of the
kitchen has received training in nutrition, and food
handling and supervision

contagious diseases, food poisoning, or other
important incidents
An appropriate number of workers/employees has
received first aid training
A firefighting plan has been set and includes training of
firefighters, periodic testing, monitoring of firefighting
equipment, and periodic trainings
A clear policy should be put in place to inform workers
of negative effects of alcohol or drug abuse as well
as other harmful substances in addition to informing
them of dangers of immunity deficiency diseases as
well as other health risks
It is easy for workers to access medical facilities and
personnel, and female medical staff (doctors and
nurses) are recruited if possible to support female
workers
Emergency health and firefighting plans have been set,
as well as additional emergency plans for hurricanes,
earthquakes, or floods, depending on the local context.

Health and safety in residential sites

The company or authority in charge of running workers’
residence should be responsible for workers’ good
physical condition, which includes ensuring that the
complex facilities are in good condition (such as respect
and implementation of safe water requirements or
firefighting instructions) and should design and carry out
adequate health and safety plans and standards.
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General Requirements and Procedures

Workers’ residence security

It’s both important and essential to ensure security of
workers’ residence and possessions, which requires the
establishment of a carefully- designed security plan that
includes adequate procedures for protection of workers
from theft and assault.

1

Consultation and complaints mechanism

All residents must be aware of any rule that regulates their
residence and the consequences of disrespecting these
rules. Consultation between the residential location’s
management and worker residents will contribute to
the smooth and flexible management of the residential
location and may include the formation of a complex
or dorm committee in addition to traditional methods
used to allow workers to file complaints related to their
residence.

Important indicators

• A
 consultation mechanism among workers has been
designed and implemented, noting that it is preferable
to form a review committee comprising of elected
workers’ representatives
• Workers have been informed of and equipped with a
complaint mechanism
• Workers subject to disciplinary actions due to their
behavior in the residential complex have the chance to
Important indicators
a fair and transparent hearing, with the possibility of
• A security plan that includes clear standards for
appealing decisions and resorting to an independent
protection of workers against theft and assault has
arbitration of conflicts in cooperation with relevant
been implemented;
local authorities
• A security plan that includes clear policies around use • An easy and simple mechanism for conflict resolution
of force has been carefully designed and implemented
among workers or between workers and employees is
• Security guards have undergone a background check
put in place, in case a conflict escalades to a physical or
to ensure they had not engaged in any prior acts of
psychological abuse
criminality, persecution or abuse, noting that, when
possible, it’s preferable to have security guards of both
sexes
• Security staff has a clear mandate and have received
clear description of their roles and responsibilities,
and especially their duty not to harass, intimidate, or
discriminate against workers
• Security guards have received sufficient training in
dealing with local incidents and use of force
• Security guards have a good understanding on how to
respect workers and community rights
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for Single
Engineers and
Workers
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Introduction

A residential complex is a group of buildings isolated
from neighboring buildings and streets with a fence;
it has a clear entry and exit and includes:
»»
»»
»»

Residential buildings of which a fraction is assigned for single
workers (within shared bedrooms) and the other for single
engineers (residential apartments);
Buildings for public facilities and services needed by the community
Multiple-use open spaces.

Table 1:
Distribution of elements in residential complexes
Elements

Percentage of total site area

Built areas (residential management
and services, and facilities buildings)

50 – 60%

Open spaces

40 – 50%

The above buildings and spaces are designed according Open spaces
to set criteria. A residential building is classified as a Open spaces include the below uses:
complex in one of the below two cases:
• Streets, parking spaces, and bus stops

• If the total land area designated for residential • Sport courts
buildings is equal to 5,000 m2 or more;
• Open spaces and green areas
• If the total number of workers to be housed is 1,000
workers or more.
Table 2 below presents the suggested design standards

for open spaces’ uses, noting that these should represent
Should the landlord want to build a residential complex with 40 to 50% of the total area.
a total land area and workers number less than the above
figures, it will be possible to do so after submitting a request
to MODON for examination and receiving a preliminary Table 2:
approval before starting design works for the complex.

2. 1 Building requirements
General site requirements

The residential complex is constituted of two main
elements:
• B
uilt areas comprising of residential buildings for
workers and engineers and facilities, services, and
management buildings;
• Open spaces

The ratio for these elements’ areas shall be set according
to table1.

Built areas

Standards for open spaces within residential complexes
Use

Standard (minimum)

Roads

As per design, while ensuring that fire trucks reach all buildings
in the complex

Parking spaces

0.25 parking per 100 m2 of built area for management, facilities,
and services buildings. For residential buildings dedicated to
engineers and families, please refer to relevant sections.

Bus stops

1 stop per 500 workers

Sport courts

As per design after ensuring space for roads, parking lots, and
bus stops

Green areas

As per design after ensuring space for roads, parking lots, and
bus stops

A. Residential buildings for single workers and engineers

Residential buildings for single workers are constituted
of a group of shared bedrooms, each of which is for two
or four workers maximum, in addition to needed shared
services. Single engineers’ accommodation is constituted
of buildings with small residential apartments, each for
one person with its own services.
B. Management and service buildings

These buildings include a multiple-use room with a
gym, a central kitchen with a dining hall and its annexes,
the complex management (engineering section for
maintenance, different storage rooms, management
section, and control and security section), a mosque and
its annex, a shopping mall, a bank, a currency exchange,
and ATMs, a post office, a Laundromat, a cafeteria, and
an internet café.
C. Facilities buildings

These include facilities service buildings (electrical, health,
air conditioning and ventilation, safety, firefighting, etc)
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2

Note:
Spaces dedicated for or resulting from setbacks may be used for purposes listed
under “open spaces” in following pages

6m≤

Land Plot Boundaries
Back Setback

6m≤

Front Setback

12m≤

Side Setback

Main Road

Residential complex with 600 units Amsterdam – The Netherlands importance of availability of green spaces and how to use
them

Figure 1 Front, side, and back setbacks plans in residential
complex

Workers’ residential complex with 625 units
Rotterdam – The Netherlands.
Open spaces that have to be made available within the complex and how to use them to provide needed green spaces
and courts

6m≤

12m≤

Land Plot Boundaries

Main Road

Figure 2 Distances between residential buildings

Setbacks in residential complexes

Residential complexes’ setbacks must follow the
specifications shown in figures 1, 2, and 3 below.

Land Plot Boundaries

• F
 igure 1 shows the front setback from main road for
any building in the complex by at least 12 meters, and
6 meters for side and back setbacks.
• Figure 2 shows that the minimum distance between
two residential buildings is 12 meters in case front
facades face each other (to allow for a fire truck to
pass and provide sufficient space for firefighting, and
10 meters in case the truck comes from the other side
of the building), and 6 meters in case the main façade
of one building faces the side façade of the other.
• Figure 3 shows that the minimum distance between
a residential building and any other non-residential Figure 3 Distances between residential and non-residential
buildings
building is 12 meters.
Manegement or

Services Building
12m≤

Residential Building

Main Road
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Design requirements for buildings in residential
complexes
Design requirements are split into two categories:
• Residential buildings
• Management and service buildings

Detailed design requirements for residential
buildings

The first and second parts must be separated and totally
isolated from each other without any shared walls and
with a door to avoid noise or overlap between the two
uses as shown in figure 4.
Detergents
Storeroom

Restrooms

Bathrooms

Living
area

Kitchen

Laundry

First: Residential buildings for singles (workers)
Shared services
The residential floor is constituted of two parts:
2
First part: Bedrooms: at least 4.80 m /worker for sleeping
Distribution Room
Stairs
space, knowing that bedrooms can be of two kind: the
first with an area of 19.20 m2 (for four workers) and the
second is of 9.60 m2 (for two workers), noting that the
Bedrooms
minimum width of the room is of 3 m, as shown in figures
Figure 4 Plan of relations among multiple uses of a floor in
5 and 6.
residential buildings for singles (workers)

Second part: Shared services annexed to bedrooms that
include the following uses:

3m
1m

3m
2m

1.40m

1.10m

1m

0.90m

0.90m
1.40m

1.10m
1m
1.10m

0.90m

3.2m

1.10m

3.2m

2m

0.90m

• L
iving room: of an average of 1m2/worker (50% of
workers), with a minimum dimension of 4 m
• Kitchen: of an average of 1m2/worker (25% of
workers), with a minimum area of 12 m2 and a minimum
dimension of 3 m
• Lavatories: of an average of 1 for 6 workers, with a
minimum area of 2 m2 and a minimum width of 1 m, to
which an area of 2 m2 is added as movement and sinks
space at a rate of one sink per toilet, noting that the
lavatory must not be in the direction of the Qiblah
• Bathrooms: of an average of 1 for 6 workers, with a
minimum area of 2 m2 and a minimum width of 1 meter,
to which an area of 1.5 m2 is added as movement space Figure 5 Bedroom (for 4 workers)
3m
• Laundry room: of an average of 1 m2 for 4 workers
2m
1m
• 
Storage and cleaning supplies room: of a minimum
2
space of 12 m per floor

1m

Figure 6 Bedroom (for 2 workers)
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Second: Residential buildings for singles (engineers)
The residential floor is constituted of the following:

• Hallway and stairs
• Residential apartments, each for one person, with the
following elements: living room, bedroom, kitchen,
lavatory and bathroom. Table 3 below shows minimum
area and dimensions per apartment, and figure 7 the
plan of relations among various uses of one floor

Table 3:

Minimum
area (m2)

Element

Minimum
width (m2)

Living room

18

3.5

Bedroom (one person)

12

3

Kitchen

8

2.5

Lavatories and bathroom

6

Minimum width of external passageways
among apartments along the corridor

-

Minimum overall area of apartment (including
movement space and walls)

Distribution
room

50

Table 4:
Building standards in residential complexes
Elements
Multi-purpose room

Closed gym 1000/worker

Central kitchen and dining hall with their
annexes

Minimum area and dimensions of apartment elements in residential
buildings for singles (engineers)

Complex management (engineering section
for maintenance, various storage spaces,
management section, and control and
security section)

Standard (minimum)
1 m2/worker +20% for movement
and annexed services (50% of
workers)
1,215 m2 (25m x 45m) divided to
three sections
(27m x 15m) for games
Total kitchen area must at least
constitute 40% of the overall dining
space area

100 m2 in total

Mosque and annexes

0.07 – 2.72 m2 per person praying

Shopping mall (including currency exchange
and ATM)

0.25 – 1.5 m2/worker

2

Post office and international call center

0.03 – 0.1 m2/worker

2

Health center

40 m2 (3 rooms of 12 m2 each, with
health facilities)

Pharmacy

30 m2

Cafeteria and internet café

To be made available as per need

Laundromat

60 m2 at least

4

Staircase

2

Note:
Standards mentioned in Table 4 represent the minimum area for each element
inside the complex knowing that there are central services for the residential
area in general in the industrial zone which includes a mosque, a small hospital,
a civil defense center, a police station, etc.

Residential flats
Figure 7 Relations plan among multiple uses of a floor in
residential buildings for singles (engineers)

Design requirements for management and
service buildings

Management and service buildings include the following
elements: multi-purpose room, closed room for gym,
central kitchen with dining halls and its annexes, complex
management, mosque and its annexes, shopping mall,
post office and international call center, health office,
pharmacy, cafeteria and internet café, and Laundromat.
Commercial and other uses may not be on external roads
Dam village residential complex for workers – Sudan,
surrounding the complex unless parking spaces for cars
Khatib & Alami central kitchen, dining hall, and Laundromat
are available at an average of 6 parking spaces per 100
m2 of shops built area, noting that these parking spaces
and entryways must be separate from the residential
complex (to be provided within the boundaries of the
land allocated for the complex). Table 4 shows the
elements of these buildings and their standards.

271

E7_V3.indd 271

2/13/19 9:26 AM

• E
 ach tank must be equipped with a 60mx60cm opening
and have an aluminum ladder fixed to its wall directly
under the cover for tank maintenance and cleaning;
• The tank’s top level must be at least half a meter above
its surrounding ground.

Upper water tanks

Laundry and central kitchen

2. 2 Engineering requirements
Operational requirements

• External thermal isolation for the building
• 
All building facades (even if not overlooking road)
must be painted with good quality material such as
profiling, rock, American strokes, or any other high
quality finishing material.
• Paving the floor with ceramics, porcelain, marble, or
cement tiles of good quality

Plumbing requirements
General requirements

It is important to follow requirements of NFPA, Saudi
codes, or accredited international standards such as the
International Plumbing Code – IPC when preparing all
documents, calculations, and plans for plumbing.

• In case the tank is made of concrete, it must be split into
two chambers at least to allow cleaning each chamber
without affecting the building’s water supply; in case it
is made of fiberglass, there should be two
• The upper tank must be completely isolated from
external environment
• The tank must be equipped with a 60mx60cm opening
and have an aluminum ladder fixed to its wall directly
under the cover for tank maintenance and cleaning if it
is made of concrete
• The tank must be designed and covered in a way that
avoids its appearance on all external facades

Septic tanks

• E
 ach residential building must have its own independent
septic tank. In the case of small buildings however, it
is possible to have one septic tank for more than one
building, provided that the volume of the tank is of 50
m2 at least and 100 m2 at most
• The septic tank must be set within the property’s
boundaries with a minimum setback of 2 meters from
neighbors and the boundaries of the building it serves
• The minimum net depth of the tank must be 3.5m and
its top must be at least 1 m higher than the nearest
street’s asphalt level
• The septic tank must be of the solid impermeable type
so as not to leak water into surrounding soil
• In case a sewage system is in place, coordination must
be made with relevant authorities to define the exit

Sewage water treatment
Water tank size must be defined in such a way so as Treatment
Utility water tanks

to provide a reserve sufficient for three days, with a Sewage water treatment is a necessity for big residential
minimum of one day for exceptional cases.
complexes as per the general requirements of the
• Daily water consumption standard is 150 liters per Ministry of Water and Electricity for sewage water
treatment plants in big complexes. The investor must
worker
commit to establishing a treatment plant in the below
circumstances:
Ground water tanks
• T
 he utility water tank must be central for the residential
complex
• Water and potable water tanks must be separated
from firefighting water tank with the need to respect
NFPA conditions
• The water tank must be split into two chambers at least
to allow cleaning each chamber without affecting the
building’s water supply
• Pollution sources must be kept far from the tank and
walls must be well isolated

A. In case the complex is not linked to the public sewage
network;
B. If the complex’s water consumption exceeds 120 m2
per day.

The investor must conduct a detailed study for the
possibility of establishing and operating a treatment
plant that must be in accordance with treatment plants
permit laws. This study must include treatment methods
and percentage of water treatment in terms of containing
allowed components before disposal or reuse.
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Reuse

MODON encourages the reuse of treated sewage water
within the site or industrial city instead of transporting it
or discharging it in natural environment. Reuse helps the
investor in reducing costs while also reducing harm to
the environment.
The type of use of treated water must also be defined
during the treatment plant study to provide adequate
water quality suitable for each use. Using treated water
for irrigation is the best use, noting that two water types
can be produced depending on available irrigation areas:
• U
 nrestricted green areas which include public parks
and green spaces that can be used by the public;
• Restricted green spaces which include green areas
within public or private roads and parks not to be
used by the public (beautification spaces). In order to
produce a water quality suitable for irrigating these
spaces, it is important to adhere to standards set
by environment protection measures issued by the
Presidency of Meteorology and Environment

Sustainable use of treated sewage water
Savings possibilities

• Savings in big water tanks on-site
• Savings in treated water transport to central tanks
• Replacing purchase and transport of water from other
sources for irrigation with on-site treated water
• Replacing purchase and transport of water from other
sources for industrial purposes with on-site treated
water

Housing Compound
10,000 labor
More than 120m3/day
discharge

Recycling for
industrial use

2

Electrical requirements

• E
lectric service voltage in residential buildings is
400/230, three-phase, 60Hz (cycle/second)
• Lighting works calculations must be done according to
international codes such as IES and CIBSE
• Economic, energy-efficient lighting units must be used
• Saudi codes and guidelines issued by the Ministry
of Water and Electricity – Deputy Ministry for
Electrical Affairs (guideline for modifying electricity
installations in residential and commercial buildings)
or international codes for electrical works, especially
electricity distribution and installation. Materials used
in electrical installations must be in adherence with
adopted Saudi standards or acceptable international
ones
• When calculating cable sizes, consideration must be
given to the fact that outside temperature is 50˚C
• 
Cabling must include grounding cables of a special
color laid in specific pipes
• 
Percentage of cables inside pipes must not exceed
40%
• Loads must be for each individual unit on the three
faces so that the difference between any of them is
inferior or equal to 1KW and that the circuit breaker’s
capacity is adequate for the purpose it was designed
for as well as the size of the used cable
• Each unit must have a general circuit breaker mounted
in a visible and accessible location to be used in
emergencies, with a load adequate to its designed use
• The Electricity Company’s responsibility ends at
the electrometer and any error after that is of the
responsibility of the subscriber

Un-Restricted Irrigation use –
on site & wider industrial city

Wastewater treated on site based on MEP
Guidelines

Reuse of treated water
within site and wider
industrial city

Industrial city in al
Ahsa

Restricted Irrigation use –
on site & wider industrial city
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from spread waste. These containers must be made
from impermeable material that can resist erosion,
especially due to long periods of sun exposure
Selected waste containers must match waste collection
vehicles to facilitate emptying process
Communications requirements
• Waste collection and storage containers must be put in
accessible locations for waste collection and transport
A Closed Circuit TV (CCTV) network for surveillance
cameras must be installed in place in suitable places
vehicles. It is preferable that this location is as hidden
around the complex’s boundaries for safety and security,
as possible and at least 10m away from residential
knowing that this network needs to be linked to a control
buildings
and surveillance room supervised by professionals.
• Waste collection and storage containers (1000L) must
be emptied automatically by relevant and adequate
waste collection vehicles
• A room must be equipped for the electrical power
provider on the site’s extremity, near medium-tension
lines. This special room must contain an electrical panel
for medium-tension to distribute power to the site •

Waste sorting and recycling recommendations

Waste recycling must be facilitated by solid waste
sorting at-source into wet material (organic waste,
mostly food) and recyclable dry waste (such as plastic,
metal, cardboard, paper, etc.). They should be stored
separately in designated containers to facilitate the
retrieval of recyclable material.

Safety and firefighting requirements
General requirements

Figure 8 Converged multi-service communication network

Air conditioning and ventilation requirements

Requirements of c Saudi and international codes such
as ASHRAE (American Society of Heating, Refrigeration
and Air-conditioning Engineers) must be applied
along with those of the NFPA (National Fire Protection
Association) system, related to public safety, when
preparing all calculations and plans for air conditioning
and ventilation.

Design requirements for complex solid waste
management
General requirements

• T
 he Presidency of Meteorology and Environment
defines waste as being thrown or discarded material
as per definitions contained in the guideline “general
regulations for environment and bylaws”
• Solid waste must be collected in dedicated waste
containers
• Waste storage containers need to be sufficient in
number and size to take in the expected quantity of
waste taking into account the frequency of collection
processes. Size and number of these containers must
be set in accordance with the expected produced
waste estimated at 10L/person/day
• Waste storage containers of a capacity of 1,000L
at least with covers must be selected to reduce
emanating odors and limit public health risks stemming
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• S
 audi and international codes such as NFPA (National
Fire Protection Association) as well as those of the
guideline of industrial security and safety in industrial
plants and services in industrial cities, must be taken
into account when preparing all plans and calculations
for firefighting and safety works
• The minimum fire-resistance duration for the isolated
section must be of 1 hour if the exit links three floors
or less. Openings in the isolated section must be
protected using fire doors for 1 hour and equipped
with automatic closing devices
• The minimum fire resistance duration for the isolated
section must be of 2 hours if the exit links four floors
or more. Openings in the isolated section must be
protected using fire doors for 1.5 hours and equipped
with automatic closing devices
• All residential units must be equipped with smoke
detectors
• All skylights, hoist-ways, and fire stairways must be
surrounded with fire-resistant structure for 2 hours
with a minimum of 1 hour

Fire exists and escape-stairs

• A
 ll buildings must be equipped with fire escape stairs
as per the below requirements:
1. A step must be 18 cm high at most and 28cm deep at
least;
2. The stair’s width must be 112cm at least;
3. Escape-stair entryways must be equipped with fire
doors that open in the escape direction;
4. Doors must be equipped with automatic closing devices.
• Fire escapes must be equipped with dry or wet rising
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•
•

•
•
•
•
•

2

mains with 2.5-inch valve with an automatic joint for
use by firemen
Two escape stairs must be provided if the distance
between any given point and the escape stair is more
than 30m
Fire escape stairs must be equipped with firefighting
ventilators linked to a fire alarm network, so that
they are automatically operated in case of fire in the
building to avoid smoke spreading to these stairs, thus
providing safe escape routes
Signs, arrows, and lights for emergency must be used
to facilitate access to escape stairs
Fire escape stair must reach ground level and rooftop
with adequate dimensions to allow for all individuals to
Design requirements for Dubai Industrial City, United Arab
escape from upper floors in case of fire
Emirates - modular plan for a workers’ residential complex
Sufficient fire exits with adequate measurements and
showing site elements
without any obstacles must be provided
Breaker walls must be heat-resistant (fire-resistant) for
a minimum of 1 hour
Corridors must be equipped with adequate fire
extinguishers and alarm

2. 3 Procedures’ mechanism and
plans to be submitted
First Stage
Preliminary submittal

• Site plan
• Architectural drawings

Second stage
Final plans

»»
»»
»»
»»
»»
»»
»»

Third stage
Construction permits
issuing

Site plan
Architectural drawings
Structural drawings
Electrical drawings
Mechanical and Air conditioning
drawings and reports
Sanitary work drawings and reports
Firefighting drawings and reports

Phase 1: Preliminary application for permit

• S
 ubmit preliminary engineering plans for buildings to
be constructed in the industrial city’s residential zone
to MODON – Industrial Cities Department
• The residential building’s master plan must be prepared
by a qualified engineering company accredited by
MODON clearly stating the name of the company, the
industrial city, the consulting company and workers’
residences on the plans
• A cadastral survey or a sketch of the land parcel
(dimensions, area, plot number, north direction) from a
surveyor office accredited by MODON or the Industrial
Cities Department based on the allotment letter issued
from MODON or the developer for private industrial
cities
• Presenting the below engineering plans according
to the required scale (unless otherwise approved by
MODON) as follows:

Master plan of the site

 he plan must clearly show the land’s location, surrounding
T
roads and all buildings (top-view) and describe their
uses, setbacks, distances between buildings, clarify north
direction, draw all roads and courts, external wall, entries
and exits, car parks, bus stops and any other element
on-site, including those under ground-level using a scale
of 500:1
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Architectural works plans

• Foundations (bases, floor beams, and details necessary

for execution)
 rchitectural works plans must be presented for all
A
buildings:
• Pillars (dimensions and reinforcing iron)
• H
 orizontal projections of ground floor, higher floors,
and the rooftop at a scale of 100:1
• The building’s four architectural facades showing
finishing material at a scale of 100:1
• Vertical and horizontal longitudinal sections clarifying
heights and levels at a scale of 100:1
• A certified check in the name of Saudi Industrial
Property Authority for 1 SAR/m2 at a minimum of
5,000 SAR
• A letter of commitment from the design company
towards plans and designs signed and sealed by the
company who has worked on the designs (enclosed
a copy) along with a copy of the company’s permit
signed and sealed by the company’s owner
• In case there aren’t any comments on the plan, the
process then moves to phase two, whereas should
there be any comments, changes must be made
accordingly and approved

Phase 2: Submission of final plans
Site’s master plan

The plan must clearly show the land’s location, surrounding
roads and all buildings (top-view) and describe their
uses, setbacks, distances between buildings, clarify north
direction, draw all roads and courts, external wall, entries
and exits, car parks, bus stops and any other element
on-site, including those under ground-level using a scale
of 500:1.

Architectural works plans

Architectural works plans must be presented for all
buildings:

• H
 orizontal projections of ground floor, higher floors,
and the rooftop at a scale of 100:1
• The building’s four architectural facades showing
finishing material at a scale of 100:1
• Vertical and horizontal longitudinal sections clarifying
heights and levels at a scale of 100:1
• Enlarged architectural details, vertical and horizontal
sectors, at a scale of 50:1 and 20:1
• Wall details, at a scale of 50:1
• Finishing matrix – for external facades and internal
finishing for walls, ceilings, and floors
• Doors and windows matrix

Construction works plans

Construction works plans must be presented for all
buildings:

• S
 oil analysis study to be annexed to plans
• Axes
• Excavation works (showing excavation sides protection
system)
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• C
 onstruction horizontal sectors for all ceilings in the
building showing main and secondary beams and
ceilings’ reinforcing iron
• Beams details with details of reinforcing iron
distribution
• Construction details for ground tanks and sewage
tanks
• Construction specifications of concrete and used
reinforcing iron must be annexed to plans
• Plans must show specifications of used isolation
materials for protection of foundations and all soiladjacent concrete surfaces
• A commitment from the investor to provide new plans
should there be any modification
• Construction details with reinforcing for all elements to
be built such as fences and electric poles cementation
bases

Plumbing documents and plans

Site plumbing works documents and plans

• A
 plan that clearly shows service locations on the
surrounding road and inspection rooms details in case
they exist
• A plan for utility water network on a scale of 500:1
or 1000:1 that includes location of central water tank,
network of water coming in and out of the central tank
to suggested upper tanks on buildings’ rooftops. The
location of the pumping station from ground tank to
upper tanks must be defined as well as the present
of future link to the industrial city’s main network,
in addition to the point of linking the internal water
network to buildings
• A rainwater drainage network to the building’s ground
must be shown at a scale of 250:1 or 500:1 including
the rainwater collection point while providing an
auxiliary joint so that it is linked in the future with the
industrial city’s main network when built
• Sewage network plan at a scale of 500:1 or 1000:1
that includes location of septic tanks in case there
is no sewage network that serves the industrial city.
The path of the internal sewage network must also be
defined including pipe route, and diameter, inspection
rooms location and depth, and location of link between
internal and external network (industrial city) whether
current or suggested
• Firefighting network plan at a scale of 500:1 or 1000:1
including the location of the firefighting water tank,
and the internal firefighting network indicating its
routes and diameters, inspection rooms’ locations and
depths, and fire hydrants locations. The plan must also
include the linkage point between internal networks
and the industrial city’s external network
• Plans must include all needed refinery plants
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Building plumbing works documents and plans

• Plumbing works calculations
• Terms and general notes
• Detailed plans of projections for all floors for internal
installations of sewage systems, rainwater drainage,
ventilation pipes, cool, hot, and potable water supply
with pipes diameters, valves, etc. at a scale of 100:1
• Plans must include all needed water tanks, pumps,
water heating units etc. to ensure having an adequate
plumbing system according to adopted standards
• Ground floor plans must include all linkages with
the site’s general networks up to 2 meters from the
building’s boundaries, with defining joints’ size and
level
• Detailed partial plans for bathrooms and kitchens at a
scale of 50:1
• A sketch of plumbing works networks including rising
pipes
• Plumbing works’ unit data matrixes
• Various needed details for plumbing works
• Plumbing works specifications

2

Low voltage plans

• P
 lans showing linkages among buildings for fire
detection system at a scale of 200:1
• Plans showing linkages among buildings for satellite
television system at a scale of 200:1
• Plans showing linkages among buildings for
surveillance cameras at a scale of 200:1
• Plans showing distribution of surveillance cameras onsite
• Plans showing linkages among buildings for low
voltage works on-site at a scale of 200:1

General comments for electrical works plans
Ground floor plans must include all linkages with the
electricity network of the site until 2 meters of the
building’s boundaries with the need to specify junction
sizes.

Ventilation and air conditioning works
documents and plans

• Air conditioning and ventilation calculations
• General notes and terms
Note:
• General location plans for central cooling network
General notes for electric works plans
pipes at a scale of 200:1
Ground floor plans include all joints to the electricity provider network of the
site up to 2 meters from the building’s boundaries and joints’ sizes must be
•
P

lans for projections of all floors for air conditioning
defined
and ventilation works at a scale of 100:1
Electrical works plans
• 
Plans must include ventilation and air conditioning
General plans
equipment and devices (indicating location of separate
• Various details of electrical works
of central air conditioning unit for buildings in case
• Illustration of all buildings for electricity supply works
they are available on architectural plans), air ducts and
• Illustration of all buildings for fire detection system
sizes, air conditioning pipes’ installations and sizes, fire
works
hydrants, etc. to get an adequate air conditioning and
• 
Illustration of all buildings for satellite television
ventilation system according to codes
system works
Ground floor plans must include all linkages with the
• Illustration showing distribution of surveillance
location’s main network until 2 meters from the building’s
cameras on-site
boundaries, junctions’ sizes and levels must also be
• Illustration of electricity installations clearly indicating
clarified.
all distribution boards, both main and secondary,
• Detailed partial plans for machinery rooms at a scale
showing their details and emergency loads, as well as
of 50:1
all the building’s main cables stating their sizes and
• 
Detailed plan for central general services buildings
their link to the electricity source
with vertical sections at a scale of 50:1
• Lighting units specifications matrix
• Sketch of rising air conditioning pipes
• Electricity distribution boards matrix
• Sketch of rising ventilation ducts
• Electrical works and relevant units’ specifications
• Ventilation and air conditioning equipment data tables
• 
Various details needed for air conditioning and
Lighting plans
ventilation works
• Plans indicating the general location and external
• Air conditioning and ventilation works specifications
walls’ lighting at a scale of 200:1

Electric power plans

• P
 lans indicating electricity supply for the site as well
as links among buildings for the electricity supply
network at a scale of 200:1
• Site plans showing linkages among buildings for
grounding system at a scale of 200:1
• Site plans showing linkages among buildings for
lightening-protection system at a scale of 200:1
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Firefighting works documents and plans

Firefighting works documents and plans for the site

• Calculations of firefighting works, including hydraulic
calculations
• General notes and terms
• Horizontal plan at a scale of 1000:1
• The plan must include firefighting pipes location, as
well as that of fire hydrants, and clarify their link to
firefighting tank
• Layouts at a scale of 1000:1 horizontal and 100:1
vertical
• Various details needed for firefighting works
• Firefighting works specifications

Firefighting works documents and plans for buildings

• C
 alculations of firefighting works, including hydraulic
calculations
• General notes and terms
• Plans for projections of all floors for firefighting works
at a scale of 100:1

Note:
In case of extension, the relation between the building and the projected extension must be clarified taking into account all aspects: architectural, plumbing,
construction, industrial safety, electrical, services, etc. with the plans being
submitted as previously indicated in this guideline

Data needed for plans title

• B
 uilding name in English and Arabic as per industrial
permit
• Land plot number and industrial city in which the
workers’ residence is planned according to MODON’s
numbering system
• Type of plans (architectural, construction, etc.) in Arabic
and English
• List of contents in Arabic and English
• Plan number
• Scale used
• Name of design consulting company
• Firm’s seal for adoption of plan
• When final plans of complex buildings are submitted,
the design firm must write the following phrase on
plans: “plans are presented for the building under
the full responsibility of the design firm without any
liability whatsoever on MODON”, signed and sealed
by the firm

Plans must include firefighting hoses cabins and their
installations, 2.5 inch valves with an automatic junction to
be used by firefighters, vertical dry or wet rising mains,
water sprinklers network, automatic firefighting systems, The title frame must be of 10x14 cm and be fully visible
hand-held fire extinguishers, etc. to get an adequate when the plan is folded into an A4 size
firefighting system according to adopted standards.
A complete sealed version of the above plans must be
Ground floor plans must include link with the location’s submitted to the authority of the industrial city in which
general network up to 2 meters from the building’s the workers’ residence will be built, along with a list of
boundaries, with the need to clarify size and level of plan titles and number, divided as above to be saved in
junction and water pressure.
the city’s files
• D
 etailed plan of central general services building
including firefighting water tanks indicating full stored
auxiliary capacity for firefighting, pumps, links, etc, at
a scale of 50:1
• Sketch of firefighting works that includes rising pipes
• Firefighting unit data tables
• Various details needed for firefighting works
• Firefighting works specifications

Phase 3: Issuing construction permit

• S
ubmit contract from an engineering consulting
company qualified and accredited by MODON for
building construction supervision
• Submit contract signed with contractor before the
permit is issued
• Receive construction permit
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Forms to be enclosed
Commitment of the design firm toward plans
and designs for residential complexes in industrial cities
Date:..........H equivalent to:....................... AD

We, the company:..............................., with permit number.......................

Assigned by the owner/investor to prepare engineering designs and plans for residential complex for the factory of
...................

on land plot number ..................., phase.................., city..................................

with an area of:......................, licensed by virtue of license decision number:...................., dated:................

Commit and pledge that the residential complex designs are in accordance with all conditions and requirements as
follows:

• S
 ubmitted design works are in accordance with Saudi specifications and generally accepted technical standards;
• Designs of the residential complex are in accordance with conditions and requirements of residential complexes
in industrial cities for all submitted designs (architectural, construction, plumbing works, electric, industrial safety,
and mechanical works) and for all preliminary and final plans for all complex buildings, and with the requirements
and NFPA for industrial safety designs, and the list of environment requirements issued by the Presidency of
Meteorology and Environment;
• In case of any difference between submitted designs and requirements and conditions of residential complexes in
industrial cities, MODON’s written approval shall be sought.
• The consultant bears responsibility for any damages due to any errors in the designs of submitted plans and
technical requirements, and MODON’s approval of these designs doesn’t not exempt the consultant from full
responsibility for design validity and guarantee for 10 years starting from the date of execution completion on site

Upon submission of final plans for factories’ residential complexes, the below phrase must be written on plans:

• “
 Plans submitted for the residential complex are under the full responsibility of the design company without any
liability whatsoever on MODON” signed and sealed by the firm.

						
Seal

God bless,,,,,,,
Company name:..........................................
License number:..........................................
Name
of
manager
in
char
ge:..........................................
Signature:..........................................
Date:..........................................
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Permit number:.....................
Date of issue::.....................
Construction permit for workers’ residence
In………………………. industrial city
New land Internal expansion Additional land
Complex name:...........

Investor/owner name:....................................

P.O box:.................city:.............................Zip code:.............................

Email:........................... Phone:..................................Fax:.........................
Land information:

Land number:..........................................
Length:......................................( m)
Width:.....................................( m)
Area:....................................(

m2)

Plans and supervision:

Execution is carried out according to plans accredited by MODON by virtue of letter number......................
dated............................

under supervision of consulting company..............................................
Address:........................................................................

P.O box:............................. city:................................ zip code:..............................
Phone:.......................... ................................. fax:......................................

The license is valid for 1 year from its issuance date and MODON must be referred to for renewal of the license
upon its expiration

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
Official seal .......................................................			

Industrial city management........................
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Plan showing the location of the land on which construction is permitted

Authorization and construction conditions

1. The

permit holder commits not to commit any infringement to regulations and any harm to industrial city facilities.
In case of violation, bylaws for fines and penalties for infraction and water and sewage facilities issued by virtue of
a decision from MODON’s Board of Director numbers 28 and 29 dated 9/7/1425H based on ministerial decision
number 225 dates 16/11/1405H;
2. This license is considered annulled should the tenant not start construction works within six months from issuance
date;
3. Erecting a temporary wall (to be removed upon works end) around the site and taking all precautions to avoid any
potential harm;
4. Complete an accurate commitment to plans for construction pre-approved by MODON;
5. Hang a copy of the contract on-site in a visible location on an ongoing basis;
6. Put a sign at a visible location outside the temporary fence stating the project’s name, contractor, consultant, and
their addresses;
7. Remove all rubble and construction waste from the site and neighboring areas and transport them to allowed
places outside the industrial city;
8. The consulting company supervising the construction of the residential complex must commit to match accredited
plans with works carried out and submit monthly reports to MODON clearly stating commitment to plans or any
deviations happening during construction.

Permit holder or deputy:

Name:......................................
Title:.................................

Signature:.........................................

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
Permit issuer:

Name 1.........................................................................		
........

Name 2: .................................................................

Signature:.........................................................................		
Signature:.........................................................................
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Buildings
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3. 1 Construction requirements
General site requirements

Land plot boundaries

5m ≤

Width Of Road

2 m≤

1. Upon implementation, plans accredited by MODON
and all conditions and specifications must be respected;
Allowed Building
2. Construction works must only start upon receipt of
Bondaries
needed construction licenses (construction permit)
2m≤
2m≤
from the city’s management;
Building Setback
3. An amount of money must be paid to MODON for review and accreditation of residential building plans at
Bondaries
a rate of 1SAR/meter, with a minimum of 5,000 SAR by
virtue of a certified check in the name of Saudi Industrial Property Authority;
4. All plans (architectural, construction, electrical, ventilation and air conditioning, and safety) for residential
Road
buildings must be submitted as per requirements explained hereinafter in the present guideline;
5. The residential building’s master plan and detailed
plans must be submitted as per requirements explained Figure 9 Setbacks plan in residential buildings
hereinafter in the present guideline;
6. Conditions for preparing residential building plans explained hereinafter must be respected;
7. All constructed buildings must have a good general appearance and a unified and homogeneous style;
8. It is not allowed to use wood buildings or tents within
the residential area;
9. Allowed height in the residential area (1 ground floor
and 3 higher floors) must be respected;
10. Construction is only allowed on a certain portion of the
land’s area provided it does not exceed 50%, noting
that setbacks are counted among unexploited areas;
11. Minimum side and neighbor setback is 3 meters in residential areas in industrial cities (please refer to Figure 9);
12. Minimum front setback from the road’s side is at least
a fifth of the road’s width (minimum of 5 meters);
13. All buildings must have a main entrance and fire exits; Workers’ residential complex in Madrid, Spain –
14. The building must have average-size rooms, bath- U-pattern buildings
rooms, and kitchens;
15. Lavatories and bathrooms must be separated from
kitchens;
16. Sewage requirements must be provided and all buildings must be equipped with water and firefighting
means;
17. Ventilation and air conditioning requirements must be
provided for buildings;
18. Power supply cables and plumbing pipes must not be
visible on any façade;
19. NFPA conditions for buildings’ safety and security
must be observed;
20. Residential buildings plans and designs must be prepared by a qualified engineering firm accredited by
MODON.
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Workers’ residential complex in Rotterdam, the Netherlands –
L-shape buildings

Multiple use residential complex in Vienna, Austria Transforming openings and widows into a design
element

Workers’ residential complex in Madrid, Spain –
U-pattern buildings

285

E7_V3.indd 285

2/13/19 9:26 AM

Design requirements for residential buildings
Detailed design requirements

First: Residential buildings for singles (workers)
- Ground floor (shared spaces)

1.40m

1.10m

1m

3.2m

Dining Room

Entrance

Staircase

0.90m

1.10m

Administration and
control

Figure 11 Bedroom for 4 workers

Hall

3m
2m

1m

0.90m
1.40m
0.90m

- Upper floors (workers’ bedrooms)
Each floor must be constituted of two sections as follows:
Section 1: Bedrooms: minimum area of 4.80m/worker,
noting that bedrooms can be of two types: first of a total
area of 19.20m2 (for 4 workers); and second of a total
area of 9.60 m2 (for 2 workers), noting that the minimum
width is 3 meters as shown in figures 11 and 13.

1m

Figure 10 Plan for relations in singles (workers) residential
buildings’ ground floor

1.10m

Detergents
Storeroom

1.10m

Storeroom

Sinks

3.2m

Kitchen

2m

0.90m

• E
 ntrance: Area of a least 12 m2 and minimum dimension
of 3 m.
• Two rooms near the entrance for management
(supervisor) and surveillance: combined total area of
25 m2 at least and minimum side of 3m;
• Multi-use room: minimum area of 60m2, at a rate of 1m2/
worker and assuming service of 50% of total workers; Multi-use residential complex in Tokyo, Japan –
Internal views of engineers’ residential rooms
• Dining hall: at average rate of 1m2/worker in addition
to 30% of the total area for movement;
3m
3m
• Lavatories annexed to the dining room: at an average
2m
1m
1m
of 1 lavatory/10 workers;
• Kitchen: at an area equivalent to 1/3 of the dining room
and of a minimum of 30m2;
• Food storage and deep-freeze room (near the kitchen):
minimum of 15 m2;
• Storage and cleaning supplies rooms: at a minimum of
12 m2.
• It is preferable that dining hall and multi-use rooms are
near each other so that they are used combined for
certain activities and purposes requiring bigger space
by replacing separating walls with mobile partitions as
indicated in figure 10.

Figure 12 Setbacks plan in residential buildings
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Dubai Industrial City, in Dubai, United Arab Emirates
Workers’ bedrooms shapes

Detergents
Storeroom

Restrooms

Bathrooms

Laundry

Shared services

Distribution room

Staircase

Bedrooms

Figure 13 Relations plan among uses of higher floors for
singles’ residential buildings (workers)
Workers’ residential building Madrid, Spain
Use of mobile walls to give workers some privacy
Note:
Lavatories must not be in the direction of Qiblah
Note:
The first section must be separated from the second one and completed isolated, without having any shared walls and with the use of a door between them to
avoid noise or overlap of uses.
Note:
In higher floors, uses must be the same in the vertically subsequent floors.

Section 2: Shared services annexed to bedrooms,
they include the following uses:

Second: Residential buildings for singles (engineers)
- Ground floor
The ground floor is constituted of two sections:

• F
 irst section – shared space: entrance, management
and control rooms, stairs;
• Second section – private space: residential apartments,
noting that both sections are separated and overlap of
both uses is avoided through the distribution hall as
explained in figure 14.
Staircase

Entrance

Administration
and control room

First part: Shared space

• L
 avatories: of an average of 1 for 6 workers, with a
minimum area of 2 m2 and a minimum width of 1 m,
to which an area of 2 m2 is added as movement and
Distribution
hall
sinks space at a rate of one sink per toilet, noting that
the lavatory must not be in the direction of the Qiblah
• Bathrooms: of an average of 1 for 6 workers, with a
Residential flats
minimum area of 2 m2 with a minimum width of 1
Second part: Private space
meter, to which an area of 1.5 m2 for each bathroom as
movement space
• Laundry room: of an average of 1 m2 per 4 workers
Figure 14 Relations plan between uses of single engineers’
• 
Storage and cleaning supplies room: of a minimum
residential buildings’ ground floor and between
2
space of 12 m per floor

The first and second parts must be separated and totally
isolated without any common walls between them and
with a door to avoid noise or overlap of the two uses as
shown in figure 13.

uses of ground floor uses for families’ residential
buildings
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- Upper floor
The upper floor is constituted of residential apartments,
hallway, and stairs.
Below are the requirements for higher floors’ uses:

• E
 ntrance: Area of a least 12 m2 and minimum side of
3m
• Two rooms near the entrance for management
(supervisor) and surveillance: combined total area of
25 m2 at least and minimum side of 3m
• Residential apartment (for one person) with the
following elements: living room, bedroom, kitchen,
bathroom and lavatory. Table 5 indicates minimum
area and dimensions for each residential apartment

Table 5:
Minimum area and dimensions of apartment elements in residential buildings for singles (engineers)
Minimum area (m2)

Minimum width (m)

Living room

18

3.5

Bedroom (one person)

12

3

Kitchen

8

2.5

Lavatory and bathroom

6

Element

Minimum width of external passageways among apartments (fifth of corridor length)
Minimum overall area of apartment (including movement space and walls)

50

2
2
4

Third: Residential buildings for families

- Ground floor
The ground floor is constituted of two sections:

• F
 irst section – shared space: entrance, management
and surveillance rooms, stairs
• Second section – private space: residential apartments
• Both sections are separated and overlap of both uses is
avoided through the hallway as explained in figure 14

- Upper floor
The upper floor is constituted of residential apartments,
distribution hall, and stairs
Below are the requirements for higher floors’ uses:

• E
 ntrance: Area of at least 12 m2 and minimum side of 3 m
• Two rooms near the entrance for management:
combined total area of 25 m2 at least and minimum
side of 3m
• Minimum area and dimensions of residential
apartment’s elements are as shown in table 6
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Table 6:
Detailed area of apartments in residential buildings for families (m2)
Apartment type

Small

Medium 1

Medium 2

Big

2

3-4

5-6

7-8

Bedroom

1

2

3

4

Living room

1

1

1

1

Total

2

3

4

5

20

20

20

20

Occupancy rate (number of people/apartment)

Minimum number of rooms

Minimum area for required space (m )
2

1

Main bedroom

2

Second bedroom

-

16

16

16

3

Third bedroom

-

-

16

16

4

Fourth bedroom

-

-

-

16

5

Total area (1-4)

20

36

52

68

6

Living room

20

24

28

32

7

Total of bedroom space and living room (5+6)

40

56

80

100

8

Kitchen

9

12

16

18

9

Bathroom 1

4.5

4.5

4.5

4.5

10

Bathroom 2

-

-

-

4.5

11

Lavatory

-

2

2

2

12

Storage room

4.5

6

6

7.5

13

Total area (8+9+10+11+12)

18

24.5

28.5

36.5

14

Movement space

9

12

15

18

15

Total internal area per apartment

67

92.5

123.5

154.5

16

External area (balcony) per apartment

6

9

12

15

17

Minimum area per apartment (15+16)

73

101.5

135.5

169.5
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Internal design requirements

3.53-m

• A
 ll residential unit’s elements must be arranged in such
a way that they all operate well and independently
without any overlap among sections
• Rooms must not be used as passageways
to other rooms or sections or to light or
ventilate
other
rooms
in
the
apartment
• M
 ain entrances must not be put in the back side of
buildings on one road but rather in the front or on
the side setback, of a minimum of 3 m. Exempt are
buildings that are on two roads, one front and one back
provided that vertical parking spaces are provided
along the entrance façade
• Entrance area is minimum of 30 m2
• The building’s main entrance must not be under stairs
but rather independent
• The entrance’s width must be of 3m minimum
• Passageways’ width must be according to safety and
security guideline

Stairs

2.4m≤

• T
 he staircase’s minimum width must be 2.4m so that
the stair’s width is 1.1 m at least with the stair’s wealth
must be at least 1.5 times the stair’s width
• One echelon’s height must be 16cm at most and 28cm
deep at least
• The stair can have a maximum of 14 echelons in one
direction. Please refer to figure 15

Level Of Road

1m≤

Entrances

Figure 16 Height and level requirements

Annexes

• It is forbidden to build any ground or upper-level
annexes in residential buildings

Skylights

• T
 able 7 indicates minimum area and width of skylights
in residential buildings

Table 7:
Minimum area and width of skylights in residential buildings
Type

Area (m2)

Kitchen’s skylight

4

Bedroom skylight

6

Lavatory and bathroom skylight

3

Shared uses skylight

Length (m)

Width (m)

2

2

Minimum side of 2m
2

1.5

Area of biggest use

Doors

2.4m≤

1.1m≤

• R
 esidential unit’s door must have a minimum width of
100 cm
• Doors of bedrooms, living room, and kitchen must have
a minimum width of 90 cm
• Door of lavatory must have a minimum width of 70 cm
• All internal doors must have a minimum height of 190
cm

Windows

• A
 ll elements in residential units must be naturally lit
and ventilated
• Window areas must be in line with areas of spaces they
Floor height
serve, so that they represent at least 10% of the floor
• The residential floor’s height must be comprised
space, and the window’s mobile section (that can be
between 3 and 3.5m
opened) has a minimum area of 50% of its own
• The staircase’s height must not exceed 2.5m above the • Widow areas in lavatories and bathrooms and kitchens
building’s rooftop slab level
must be at least 10% of the kitchen or lavatory’s floor,
• The maximum height of the residential ground floor’s
and the window’s mobile section (that can be opened)
ground above the road level is 1m. Please refer to
has a minimum area of 50% of its own for ventilation,
figure 16
in addition to using mechanical ventilation devices
(exhaust fans)Garbage chute
Figure 15 Stairs’ design requirements
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Garbage chute
It is recommended to make an opening of 0.5m x 0.5m in
a given wall to throw garbage through a dedicated chute
near the staircase in upper floors so that all garbage is
then collected on the ground floor in a waste container
in an outer space isolated from other uses on the floor

Common residential building
Zurich – Switzerland
Importance of lighting all spaces

Workers’ residential building
Madrid – Spain
Treatment of upper tanks and using them as a building element
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External design requirements

Sidewalks

• T
 he entire side on the road must be paved with a
minimum width of 1 m to be allocated for parking
• The facades’ design must be in line with the surrounding
spaces
environment

Facades

• T
 he use of sunray-reflecting surfaces on facades is
forbidden
• All electrical, mechanical, and plumbing works must be
hidden on all facades
• Air conditioning units must not be visible on the façade
overlooking roads
• In designing openings, neighbor privacy must be
respected;
• Upper tanks must be kept hidden and treated in
accordance with the façade
• Façade and rooftop colors: light colors (closer to
white) must be used for external facades and rooftops
as these absorb less heat in hot environments.
Light-color materials are also “high heat-reflectance
materials” that can be measured using the SRI (Solar
Reflectance Index). To find the SRI of all external
materials, please refer to the database of Laurence
Berkley National Laboratory in the United States

Corner sight triangle

• T
 he corner sight triangle must be made with a minimum
of 3x3m on all road corners, except paths of 5 m or less.

Car parking

• O
 ne parking space must be provided per residential
unit in residential buildings for single engineers and
families, noting that the minimum parking space area
is of 16m2 and its minimum width is of 2.7m;
• Bus stops must be provided for workers near
their residential buildings with sufficient area and
dimensions.

Shading

• A
 ll windows and glass facing south, southeast, or
southwest must have external shading devices to
limit direct sun exposure and heat absorption. It is
preferable to equip windows and glass facing east and
west with adequate shading systems
• Shading system design must take into consideration
study of solar route and glass orientation within
this path so that it is effective most hours of
the day while still allowing light to come in.
Please refer to Chapter Four: Shading systems

Walls

• S
 ide wall must have a maximum height that reaches the
ground floor’s ceiling slab

Residential complex Madrid – Spain
L-shaped buildings
Workers’ residential complex
Montreal – Canada
Openings shading
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Locations of groundwater tanks, septic tanks, and
garbage collection space
The below controls must be implemented for
groundwater, septic tanks and garbage collection space
according to the land, building, and road boundaries as
per the below cases:
• C
 ase 1: In current and new industrial cities (with roads
without building), location and setbacks of uses must
be respected according to figure 17;
Note:
Septic and ground water tanks must not be put side-to-side (in the same piece
or neighboring pieces)

Green Space

3

Land Plot Boundaries
Septic Tank Cover

Care Parking
Space

Garbage
Collection
Space

Septic
Tank
location

Care Parking
Space

Alley
Main Road

Figure 19 Enlarged detail of figure 18
Allowed Building
Boundaries

2m≤

Location Of Ground
Water Tank

2m≤

2m≤

3m≤

2m≤

Land Plot
Boundaries

Location Of Ground
Water Septic Tank
Land Plot
Boundaries

2m≤

2m≤

Main Road

Figure 17 Location of groundwater and septic tanks (case 1)
Note:
Tanks’ dimensions are not mandatory and are only used to show the location
and its setback from neighboring tanks and the building.



• Case 2: In new industrial cities (totally free of any
development), location and setbacks are respected for
uses defined in the reference plan in figure 18

5 m≤ Front Setback

Allowed Building
Bondaries

Green Area
Tank Cover

3m≤ 3m≤

Land Plot Boundaries

Please Refer To

Tank Cover
Location Of
Ground Water Tank

Enlarged Detail
Care Parking
Space

Main Road

Figure 18 Reference plan for location of ground water,
septic tanks and garbage collection space (case 2)
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3. 2 Engineering requirements

• T
 he minimum net depth of the tank must be 3.5m and
its top must be at least 1 m higher than the nearest
Operational requirements
street’s asphalt level
• Septic tank dimensions must be defined in accordance
• External thermal isolation for the building
with the size of the villa, provided that the volume of
• 
All building facades (even if not overlooking road)
must be painted with good quality material such as
the tank is of 50 m2 at least
profiling, rock, American strokes, or any other high • The septic tank must be of the solid impermeable type
quality finishing material.
so as not to leak water into surrounding soil
• Paving the floor with ceramics, porcelain, marble, or • In case a sewage system is in place, coordination must
cement tiles of good quality
be made with relevant authorities to define the exit

Plumbing requirements
General requirements

Electrical requirements

• 
Electric service voltage in residential buildings is

It is important to follow NFPA conditions, Saudi codes,
400/230, three-phase, 60Hz (cycle/second)
or accredited international standards such as the • Maximum voltage drop must be of 5%
International Plumbing Code – IPC when preparing all
• L
 ighting works calculations must be done according to
documents, calculations, and plans for plumbing.

Utility water tanks

Water tank size must be defined in such a way so as
to provide a reserve sufficient for three days, with a
minimum of one day for exceptional cases.
Daily water consumption standard is 150 liters per worker

•
•

Ground water tanks

• W
 ater and potable water tanks must be separated
from firefighting water tank with the need to respect
NFPA conditions;
• The water tank must be split into two chambers at least
to allow cleaning each chamber without affecting the
building’s water supply;
• Pollution sources must be kept far from the tank and
walls must be well isolated;
• Each tank must be equipped with a 60mx60cm opening
and have an aluminum ladder fixed to its wall directly
under the cover for tank maintenance and cleaning;
• The tank’s top level must be at least half a meter above
its surrounding ground.

Upper water tanks

•
•
•
•
•

international codes such as IES and CIBSE
Economic, energy-efficient lighting units must be used
Saudi codes and guidelines issued by the Ministry
of Water and Electricity – Deputy Ministry for
Electrical Affairs (guideline for modifying electricity
installations in residential and commercial buildings)
or international codes for electrical works, especially
electricity distribution and installation. Materials used
in electrical installations must be in adherence with
adopted Saudi standards or acceptable international
ones
When calculating cable sizes, consideration must be
given to the fact that outside temperature is 50˚C
Cabling must include grounding cables of a special

color laid in specific pipes
Percentage of cables inside pipes must not exceed

40%
The building must be split into units each fed through
a secondary distribution board with a capacity defined
by the circuit breakers’ capacity based on unit loads
Loads must be for each individual unit on the three
faces so that the difference between any of them is
inferior or equal to 1KW and that the circuit breaker’s
capacity is adequate for the purpose it was designed
for as well as the size of the used cable
Each unit must have a general circuit breaker mounted
in a visible and accessible location to be used in
emergencies, with a load adequate to its designed use
The Electricity Company’s responsibility ends at
the electrometer and any error after that is of the
responsibility of the subscriber

• In case the tank is made of concrete, it must be split into
two chambers at least to allow cleaning each chamber
without affecting the building’s water supply; in case it
is made of fiberglass, there should be two
•
• The upper tank must be completely isolated from
external environment
• The tank must be equipped with a 60mx60cm opening •
and have an aluminum ladder fixed to its wall directly
under the cover for tank maintenance and cleaning if it
is made of concrete
• The tank must be designed and covered in a way that
Air conditioning and ventilation requirements
avoids its appearance on all external facades

Requirements of Saudi and international codes such as
ASHRAE (American Society of Heating, Refrigeration
and Air-conditioning Engineers) must be applied
• The septic tank must be set within the property’s
along with those of the NFPA (National Fire Protection
boundaries with a minimum setback of 2 meters from
Association) system, related to public safety, when
neighbors and the boundaries of the building it serves preparing all calculations and plans for air conditioning
and ventilation.

Septic tanks
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Design requirements for complex solid waste
management
General requirements

• A
 ll skylights, hoist-ways, and fire stairways must be
surrounded with fire-resistant structure for 2 hours
with a minimum of 1 hour. All residential units must be
equipped with smoke detectors
• The Presidency of Meteorology and Environment
defines waste as being thrown or discarded material
Fire exits and escape-stairs
as per definitions contained in the guideline “general
• All buildings must be equipped with main entrance and
regulations for environment and bylaws”
emergency exit
• Solid waste must be collected in dedicated waste
•
A

ll buildings must be equipped with fire escape stairs
containers
as
per the below requirements:
• Waste storage containers need to be sufficient in
number and size to take in the expected quantity of • A step must be 18 cm high at most and 28cm deep at
least;
waste taking into account the frequency of collection
•
The
stair’s width must be 112cm at least;
processes. Size and number of these containers must
•
E

scape-stair
entryways must be equipped with fire
be set in accordance with the expected produced
doors that open in the escape direction
waste estimated at 20L/person/day
•
D

oors must be equipped with automatic closing
• Waste storage containers of a capacity of 1,000L
devices
at least with covers must be selected to reduce
emanating odors and limit public health risks stemming • Two escape stairs must be provided if the distance
between any given point and the escape stair is more
from spread waste. These containers must be made
than 30m
from impermeable material that can resist erosion,
•
F

ire escape stairs must be equipped with firefighting
especially due to long periods of sun exposure
ventilators
linked to a fire alarm network, so that
• Selected waste containers must match waste collection
they are automatically operated in case of fire in the
vehicles to facilitate emptying process
building to avoid smoke spreading to these stairs, thus
• Waste collection and storage containers must be put in
providing safe escape routes
accessible locations for waste collection and transport
•
F

ire escapes must be equipped with dry or wet rising
vehicles. It is preferable that this location is as hidden
mains with 2.5-inch valve with an automatic joint for
as possible
use by firemen
• Waste collection and storage containers (1,000L) must
•
S

igns, arrows, and lights for emergency must be used
be emptied automatically by relevant and adequate
to
facilitate access to escape stairs
waste collection vehicles
• Fire escape stair must reach ground level and rooftop
• Windows must be of adequate dimensions to allow for
Waste sorting and recycling recommendations
all individuals to escape from upper floors in case of
Waste recycling must be facilitated by solid waste
fire
sorting at-source into wet material (organic waste,
mostly food) and recyclable dry waste (such as plastic, • Sufficient fire exits with adequate measurements and
without any obstacles must be provided
metal, cardboard, paper, etc.). They should be stored
separately in designated containers to facilitate the • Breaker walls must be heat-resistant (fire-resistant) for
retrieval of recyclable material.
a minimum of 1 hour
• Corridors must be equipped with adequate fire
Safety and firefighting requirements
extinguishers and alarm

General requirements

• R
 equirements of the NFPA, Saudi codes, and Firefighting water tanks
international codes such as NFPA (National Fire • Firefighting water tank must be separated from utility
and potable water tanks taking into account NFPA
Protection Association) must be taken into account
conditions
when preparing all plans and calculations for
•
N

eeded complete auxiliary capacity for firefighting
firefighting and safety works
must be available in the tank at all times
• The minimum fire-resistance duration for the isolated
section must be of 1 hour if the exit links three floors
or less. Openings in the isolated section must be
protected using fire doors for 1 hour and equipped
with automatic closing devices
• The minimum fire resistance duration for the isolated
section must be of 2 hours if the exit links four floors
or more. Openings in the isolated section must be
protected using fire doors for 1.5 hours and equipped
with automatic closing devices
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3. 3 Procedures’ mechanism and
plans to be submitted
Second stage
Final plans

First Stage
Preliminary submittal

• Site plan
• Architectural drawings

»»
»»
»»
»»
»»
»»
»»

Third stage
Construction permits
issuing

Site plan
Architectural drawings
Structural drawings
Electrical drawings
Mechanical and Air conditioning
drawings and reports
Sanitary work drawings and reports
Firefighting drawings and reports

Phase 1: Preliminary application for permit

• S
 ubmit preliminary engineering plans for buildings to
be constructed in the industrial city’s residential zone
to MODON – Industrial Cities Department
• The residential building’s master plan must be prepared
by a qualified engineering company accredited by
MODON clearly stating the name of the company, the
industrial city, the consulting company and workers’
residences on the plans
• A cadastral survey or a sketch of the plot of land
(dimensions, area, plot number, north direction) from a
surveyor office accredited by MODON or the Industrial
Cities Department based on the allotment letter issued
from MODON or the developer for private industrial
cities
• Presenting the below engineering plans according
to the required scale (unless otherwise approved by
MODON) as follows:

Master plan of the site

• A
 letter of commitment from the design company
towards plans and designs signed and sealed by the
company who has worked on the designs (enclosed
a copy) along with a copy of the company’s permit
signed and sealed by the company’s owner
• In case there aren’t any comments on the plan,
the process then moves to phase two, whereas
should
there
be
any
comments,
changes
must be made accordingly and approved

Phase 2: Submission of final plans

• C
 omplete final engineering plans must be submitted
as per the required scale (unless otherwise allowed by
MODON) as follows:

Site’s master plan

• T
 he plan must clearly show the land’s location,
surrounding roads and villa (top-view) with the external
annex, fence, setbacks, and north direction using a
scale of 250:1 or 500:1

• T
 he plan must clearly show the land’s location,
residential building (top-view), wall, setbacks, and Architectural works plans
Architectural works plans must be presented for all
north direction using a scale of 250:1 or 500:1

Architectural works plans

• A
 rchitectural works plans must be presented for all
buildings:
• Horizontal projections of ground floor (showing
ground water and septic tanks according to abovementioned conditions), upper floors and rooftop at a
scale of 100:1
• The building’s four architectural facades showing
finishing material at a scale of 100:1
• Vertical and horizontal longitudinal sections clarifying
heights and levels at a scale of 100:1
• A certified check in the name of Saudi Industrial
Property Authority for 1 SAR/m2 at a minimum of
5,000 SAR
296
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Construction works plans

• G
 round floor plans must include all linkages with
the site’s general networks up to 2 meters from the
building’s boundaries, with defining joints’ size and
• Soil analysis study to be annexed to plans
level
• Axes
• Detailed partial plans for bathrooms and kitchens at a
• Excavation works (showing excavation sides protection
scale of 50:1
system)
• A sketch of plumbing works networks including rising
• Foundations (bases, floor beams, and details necessary
pipes
for execution)
• Plumbing works’ unit data matrices
• Pillars (dimensions and reinforcing iron)
• Various details needed for plumbing works
• Construction horizontal sectors for all ceilings in the
building showing main and secondary beams and • Plumbing works specifications
ceilings’ reinforcing iron
Electrical works plans
• Beams details with details of reinforcing iron
General plans
distribution
• Construction details for ground tanks and sewage • Various details of electrical works
tanks
• Illustration of all floors’ projections for electricity
• Construction specifications of concrete and used
supply works
reinforcing iron must be annexed to plans
• Illustration of all floors’ projections for fire detection
• Plans must show specifications of used isolation
system works
materials for protection of foundations and all soil• Illustration of all floors’ projections for satellite
adjacent concrete surfaces
television system works
• A commitment from the investor to provide new plans
• Illustration of electricity installations clearly indicating
should there be any modification
all distribution boards, both main and secondary,
• Construction details with reinforcing for all elements to
showing their details and emergency loads, as well as
be built such as fences and electric poles cementation
all the building’s main cables stating their sizes and
bases
their link to the electricity source
Plumbing documents and plans
• Lighting units specifications matrix
• Electricity distribution boards matrix
Site plumbing works documents and plans
• A plan that clearly shows service locations on the • Electrical works and relevant units’ specifications

Construction works plans must be presented for all
buildings:

•

•

•

•

surrounding road and inspection rooms details in case
they exist
A plan for utility water network on a scale of 250:1
or 500:1 that includes water tanks, while providing a
filling joint via a tank truck and an auxiliary joint to be
used in the future as a link to the industrial city’s main
network when built
A rainwater drainage network to the building’s ground
must be shown at a scale of 250:1 or 500:1 including
the rainwater collection point while providing an
auxiliary joint to be used in the future as a link to the
industrial city’s main network when built
Sewage network plan at a scale of 250:1 or 500:1 that
includes location of septic tank point while providing
an auxiliary joint to be used in the future as a link to the
industrial city’s main network when built
Plans must include all needed water tanks, pipes, water
heating units, etc. to ensure a plumbing works system
that is in accordance with adopted standards

Lighting plans

• P
 lans indicating lighting of building units, emergency
exits and escape routes at a scale of 1:100
• Plans indicating external lighting as well as general
location and external walls’ lighting at a scale of 200:1

Electric powers plans

• P
 lans for building units indicating units’ powers at a
scale of 100:1
• Plans for building units indicating feeding of ventilation
and air conditioning units, pumps, and power outlets
at a scale of 100:1
• Plans indicating electricity supply for the site at a scale
of 200:1
• Grounding system plans at a scale of 100:1
• Lightening-protection system plans at a scale of 100:1

Low voltage plans

• P
 lans for building units showing distribution of fire
detection system at a scale of 100:1
• Plumbing works calculations
•
P

lans for building units showing distribution of satellite
• Terms and general notes
television system at a scale of 100:1
• Detailed plans of projections for all floors for internal
•
P

lans for building units showing distribution of
installations of sewage systems, rainwater drainage,
surveillance
cameras at a scale of 100:1
ventilation pipes, cool, hot, and potable water supply
•
P

lans
showing
distribution of low voltage works on-site
with pipes diameters, valves, etc. at a scale of 100:1
at a scale of 200:1

Building plumbing works documents and plans
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General comments for electrical works plans

Note:
In case of extension, the relation between the building and the projected exten-

• G
 round floor plans must include all linkages with the sion must be clarified taking into account all aspects: architectural, plumbing,
industrial safety, electrical, services, etc. with the plans being
electricity network of the site until 2 meters of the construction,
submitted as previously indicated in this guideline.
building’s boundaries with the need to specify junction 
sizes
• Detailed plan of central general services building
including firefighting water tanks indicating full stored
Ventilation and air conditioning works
auxiliary capacity for firefighting, pumps, links, etc, at
documents and plans
a scale of 50:1
• Air conditioning and ventilation calculations
• Sketch of firefighting works that includes rising pipes
• General notes and terms
• Firefighting unit data tables
• Plans for projections of all floors for air conditioning
• Various details needed for firefighting works
and ventilation works at a scale of 100:1
• Firefighting works specifications
• 
Plans must include ventilation and air conditioning
equipment and devices (indicating location of separate Safety plans
of central air conditioning unit for buildings in case • Plans indicating emergency lighting, exits and escape
they are available on architectural plans), air ducts and
routes at a scale of 100:1
sizes, air conditioning pipes’ installations and sizes, fire • Plans for building units indicating distribution of fire
hydrants, etc. to get an adequate air conditioning and
detection system with an explanatory title in Arabic at
ventilation system according to codes
a scale of 100:1
• Detailed partial plans for machinery rooms at a scale • Plans for lightening-protection system at a scale of
of 50:1
100:1
• 
Detailed plan for central general services buildings • Illustration of all floors’ projections for fire detection
with vertical sections at a scale of 50:1
system
• Sketch of rising air conditioning pipes
• Illustration for electricity installations indicating main
• Sketch of rising ventilation ducts
distribution boards and emergency loads
• Ventilation and air conditioning equipment data tables
• 
Various details needed for air conditioning and Data needed for plans title
ventilation works
• Building name in English and Arabic as per industrial
• Air conditioning and ventilation works specifications
permit
Note:
General notes for electric works plans
Ground floor plans include all joints to the electricity provider network of the
site up to 2 meters from the building’s boundaries and joints’ sizes must be
defined.

Firefighting works documents and plans

• C
 alculations of firefighting works, including hydraulic
calculations
• General notes and terms
• Plans for projections of all floors for firefighting works
at a scale of 100:1

Plans must include firefighting hoses cabins and their
installations, 2.5 inch valves with an automatic junction to
be used by firefighters, vertical dry or wet rising mains,
water sprinklers network, automatic firefighting systems,
hand-held fire extinguishers, etc. to get an adequate
firefighting system according to adopted standards.
Ground floor plans must include link with the location’s
general network up to 2 meters from the building’s
boundaries, with the need to clarify size and level of
junction and water pressure.
Note:
Plans must include ventilation and air conditioning equipment and devices
(indicating location of separate of central air conditioning unit for buildings in
case they are available on architectural plans), air ducts and sizes, air conditioning pipes’ installations and sizes, fire hydrants, etc. to get an adequate air
conditioning and ventilation system according to codes.

• L
 and plot number and industrial city in which the
workers’ residence is planned according to MODON’s
numbering system
• Type of plans (architectural, construction, etc.) in Arabic
and English
• List of contents in Arabic and English
• Plan number
• Scale used
• Name of design consulting company
• Firm’s seal for adoption of plan
• When final plans of residential buildings are submitted,
the design firm must write the following phrase on
plans: “plans are presented for the building under
the full responsibility of the design firm without any
liability whatsoever on MODON”, signed and sealed
by the firm
• The title frame must be of 10x14 cm and be fully visible
when the plan is folded into an A4 size


A complete sealed version of the above plans must be
submitted to the authority of the industrial city in which
the workers’ residence will be built, along with a list of
plan titles and number, divided as above to be saved in
the city’s files.
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Construction works must not start before receipt of
construction permit from the city’s authority.

Phase 3: Issuing construction permit
Payment must be made to MODON for review and
adoption of residential buildings plans at a rate of 1 SAR/
m2 at a minimum of 5,000 SAR by virtue of a certified
check in the name of Saudi Industrial Property Authority.
• S
ubmit contract from an engineering consulting
company qualified and accredited by MODON for
building construction supervision;
• Submit contract signed with contractor before the
permit is issued;
• Receive construction permit.
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Forms to be enclosed
Commitment of the design firm toward plans
and designs for residential complexes in industrial cities
Date:..........H equivalent to:....................... AD

We, the company:..............................., with permit number.......................

Assigned by the owner/investor to prepare engineering designs and plans for residential building for the factory
of...................

on land plot number ..................., phase.................., city..................................

with an area of:......................, licensed by virtue of license decision number:...................., dated:................

Commit and pledge that the residential building designs are in accordance with all conditions and requirements as
follows:

• S
 ubmitted design works are in accordance with Saudi specifications and generally accepted technical standards;
• Designs of the residential building are in accordance with conditions and requirements of residential units in
industrial cities for all submitted designs (architectural, construction, plumbing works, electric, industrial safety,
and mechanical works) and for all preliminary and final plans for all workers’ residences, and with the requirements
and conditions of NFPA for industrial safety designs, and the list of environment requirements issued by the
Presidency of Meteorology and Environment;
• In case of any difference between submitted designs and requirements and conditions of residential units in
industrial cities, MODON’s written approval shall be sought.
• The consultant bears responsibility for any damages due to any errors in the designs of submitted plans and
technical requirements, and MODON’s approval of these designs doesn’t not exempt the consultant from full
responsibility for design validity and guarantee for 10 years starting from the date of execution completion on site.

Upon submission of final plans for factories’ residential buildings, the below phrase must be written on plans:

• “
 Plans submitted for the residential building are under the full responsibility of the design company without any
liability whatsoever on MODON” signed and sealed by the firm.

						
Seal

God bless,,,,,,,
Company name:..........................................
License number:..........................................
Name
of
manager
in
char
ge:..........................................
Signature:..........................................
Date:..........................................
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Permit number:.....................
Date of issue::.....................
Construction permit for workers’ residence
In………………………. industrial city
New land Internal expansion Additional land
Building name:...........

Investor/owner name:....................................

P.O box:.................city:.............................Zip code:.............................

Email:........................... Phone:..................................Fax:.........................
Land information:

Land number:..........................................
Length:......................................( m)
Width:.....................................( m)
Area:....................................(

m2)

Plans and supervision:

Execution is carried out according to plans accredited by MODON by virtue of letter number......................
dated............................

under supervision of consulting company..............................................
Address:........................................................................

P.O box:............................. city:................................ zip code:..............................
Phone:.......................... ................................. fax:......................................

The license is valid for 1 year from its issuance date and MODON must be referred to for renewal of the license
upon its expiration
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
Official seal .......................................................			

Industrial city management........................
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Plan showing the location of the land on which construction is permitted

Authorization and construction conditions

1. The permit holder commits not to commit any infringement to regulations and any harm to industrial city facilities.
In case of violation, bylaws for fines and penalties for infraction and water and sewage facilities issued by virtue of
a decision from MODON’s Board of Director numbers 28 and 29 dated 9/7/1425H based on ministerial decision
number 225 dates 16/11/1405H;
2. This license is considered annulled should the tenant not start construction works within six months from issuance
date;
3. Erecting a temporary wall (to be removed upon end of the works) around the site and taking all precautions to
avoid any potential harm;
4. Complete an accurate commitment to plans for construction pre-approved by MODON;
5. Hang a copy of the contract on-site in a visible location on an ongoing basis;
6. Put a sign at a visible location outside the temporary fence stating the project’s name, contractor, consultant, and
their addresses;
7. Remove all rubble and construction waste from the site and neighboring areas and transport them to allowed
places outside the industrial city;
8. The consulting company supervising the construction of the residential building must commit to match accredited
plans with works carried out and submit monthly reports to MODON clearly stating commitment to plans or any
deviations happening during construction.

Permit holder or deputy:

Name:......................................
Title:.................................

Signature:.........................................

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
Permit issuer:

Name 1.........................................................................

Signature:.........................................................................

Name 2: .........................................................................

Signature:.........................................................................

302

E7_V3.indd 302

2/13/19 9:27 AM

4. Villas

(Independent
Residential
Units)
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4. 1 Construction requirements
General site location requirements

• In case the land is on a crossroad of two or more roads,
an isosceles triangle-shaped piece (with 3 meter sides)
must be deducted
• The distance between the villa and external annex
must not exceed 1.5m
• Upper annexes must be in front of the villa’s front
façade, and their openings must not be facing
neighbors;
• External annexes’ windows and doors must not directly
open on the main road

Villas’ design requirements
Allowed number of floors

Allowed floors are as follows: ground floor, first floor,
upper annex, and external annex.

Floors’ distribution

Table 8:
Floors’ distribution in villas
Floor

Maximum percentage

Notes

Ground floor

60 %

Of the land’s area

First floor

65 %

Of the land’s area

Upper annex

50 %

Of the first floor’s area

External annex

10 %

Of the land’s area

Setbacks

Areas

1. Rooms’ areas must be 12 m2 at least with a minimum
1. Minimum setback from neighbors of 2 m
width of 3m
2. Minimum setback from roads is a fifth of the road’s
2
width, with a minimum of 2m and a maximum of 6m 2. Lavatories’ area must be 3 m at least
3. The stair’s protrusion above regular setback is allowed
for a maximum of 1 m
Heights and levels
4.
Should the compiled total areas exceed 1,000m2, an
1. Maximum height for villas is 12m
electricity room of an area of 2x3m2 within the property
2. Maximum net height for ground and first floors is 3.5 m
limits (with the longest side facing the road)
3. Maximum net height of annex floor is 3m

4. Net height of external annex must not exceed height
Natural lighting and ventilation
of wall fence
1. Ventilation or lighting skylights are not allowed in
5. Wall fence height is at least 3 m and at most 3.5m
residential villas
6. Rooftop screen height is at least 1.8m
2.
Natural lighting and ventilation must be provided for
7. The difference of levels between the road and the
all spaces in the villa, especially kitchens and bathrooms
ground floor must not exceed 1m
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4. 2 Engineering requirements

• T
 he minimum net depth of the tank must be 3.5m and
its top must be at least 1 m higher than the nearest
Operational requirements
street’s asphalt level
• Septic tank dimensions must be defined in accordance
• External thermal isolation for the building
with the size of the villa, provided that the volume of
• 
All building facades (even if not overlooking road)
the tank is of 10 m2 at least
must be painted with good quality material such as
profiling, rock, American strokes, or any other high • The septic tank must be of the solid impermeable type
so as not to leak water into surrounding soil
quality finishing material
•
I

n case a sewage system is in place, coordination must
• Paving the floor with ceramics, porcelain, marble, or
be
made with relevant authorities to define the exit
cement tiles of good quality

Plumbing requirements
General requirements

It is important to follow requirements of NFPA, Saudi
codes, or accredited international standards such as the
International Plumbing Code – IPC when preparing all
documents, calculations, and plans for plumbing.

Utility water tanks

Water tank size must be defined in such a way so as
to provide a reserve sufficient for three days, with a
minimum of one day for exceptional cases.
Ground water tanks

• T
 he water tank must be split into two chambers at least
to allow cleaning each chamber without affecting the
building’s water supply
• Pollution sources must be kept far from the tank and
walls must be well isolated
• Each tank must be equipped with a 60mx60cm opening
and have an aluminum ladder fixed to its wall directly
under the cover for tank maintenance and cleaning
• The tank’s top level must be at least half a meter above
its surrounding ground

Upper water tank

• In case the tank is made of concrete, it must be split into
two chambers at least to allow cleaning each chamber
without affecting the building’s water supply; in case it
is made of fiberglass, there should be two
• The upper tank must be completely isolated from
external environment
• The tank must be equipped with a 60mx60cm opening
and have an aluminum ladder fixed to its wall directly
under the cover for tank maintenance and cleaning if it
is made of concrete
• The tank must be designed and covered in a way that
avoids its appearance on all external facades

Septic tanks

Electrical requirements

• E
lectric service voltage in residential buildings is
400/230, three-phase, 60Hz (cycle/second) with a
maximum voltage drop of 5%
• Lighting works calculations must be done according to
international codes such as IES and CIBSE
• Economic, energy-efficient lighting units must be used
• Saudi codes and guidelines issued by the Ministry
of Water and Electricity – Deputy Ministry for
Electrical Affairs (guideline for modifying electricity
installations in residential and commercial buildings)
or international codes for electrical works, especially
electricity distribution and installation
• 
Materials used in electrical installations must be in
adherence with adopted Saudi standards or acceptable
international ones
• When calculating cable sizes, consideration must be
given to the fact that outside temperature is 50˚C
• 
Cabling must include grounding cables of a special
color laid in specific pipes
• 
Percentage of cables inside pipes must not exceed
40%
• The building must be split into units each fed through
a secondary distribution board with a capacity defined
by the circuit breakers’ capacity based on unit loads
• Loads must be for each individual unit on the three
faces so that the difference between any of them is
inferior or equal to 1KW and that the circuit breaker’s
capacity is adequate for the purpose it was designed
for as well as the size of the used cable
• Each unit must have a general circuit breaker mounted
in a visible and accessible location to be used in
emergencies, with a load adequate to its designed use
• The Electricity Company’s responsibility ends at
the electrometer and any error after that is of the
responsibility of the subscriber

Air conditioning and ventilation requirements

Requirements of Saudi and international codes such as

• T
 he septic tank must be set within the property’s ASHRAE (American Society of Heating, Refrigeration
boundaries with a minimum setback of 2 meters from and Air-conditioning Engineers) must be applied
along with those of the NFPA (National Fire Protection
neighbors and the boundaries of the building it serves

Association) system, related to public safety, when
preparing all calculations and plans for air conditioning
and ventilation.
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4. 3 Procedures’ mechanism and
plans to be submitted
Second stage
Final plans

First Stage
Preliminary submittal

• Site plan
• Architectural drawings

»»
»»
»»
»»
»»

»»

Site plan
Architectural drawings
Structural drawings
Electrical drawings
Mechanical and Air
conditioning drawings and
reports
Sanitary work drawings and
reports

Phase 1: Preliminary application for permit

• S
 ubmit preliminary engineering plans for villas to be
constructed in the industrial city’s residential zone to
MODON – Industrial Cities Department
• The residential villas’ master plan must be prepared
by a qualified engineering company accredited by
MODON clearly stating the name of the company, the
industrial city, the consulting company and workers’
residences on the plans
• A cadastral survey or a sketch of the plot of land
(dimensions, area, plot number, north direction) from a
surveyor office accredited by MODON or the Industrial
Cities Department based on the allotment letter issued
from MODON or the developer for private industrial
cities
• Presenting the below engineering plans according
to the required scale (unless otherwise approved by
MODON) as follows:

Master plan of the site

The plan must clearly show the land’s location,
surrounding roads and villa (top-view) with the external
annex, fence, setbacks, and north direction using a scale
of 250:1 or 500:1.

Architectural works plans

Third stage
Construction permits
issuing

• A
 certified check in the name of Saudi Industrial
Property Authority for 1 SAR/m2 at a minimum of
5,000 SAR
• A letter of commitment from the design company
towards plans and designs signed and sealed by the
company who has worked on the designs (enclosed
a copy) along with a copy of the company’s permit
signed and sealed by the company’s owner;
• In case there aren’t any comments on the plan, the
process then moves to phase two, whereas should
there be any comments, changes must be made
accordingly and approved.

Phase 2: Submission of final plans
Submission of final plans

• C
 omplete final engineering plans must be submitted
as per the required scale (unless otherwise allowed by
MODON) as follows:

Site’s master plan

The plan must clearly show the land’s location,
surrounding roads and villa (top-view) with the external
annex, fence, setbacks, and north direction using a scale
of 250:1 or 500:1.

Architectural works plans must be presented for all Architectural works plans
Architectural works plans must be presented for all
buildings:
• Horizontal projections of ground floor (showing ground buildings:

water and septic tanks according to above-mentioned • Horizontal projections of ground floor (showing ground
conditions), external annex, upper floor, upper annex
water and septic tanks according to above-mentioned
and rooftop at a scale of 100:1
conditions), external annex, upper floor, upper annex
• The villa and external annex’s four architectural facades
and rooftop at a scale of 100:1
showing finishing material at a scale of 100:1
• The villa and external annex’s four architectural facades
• Vertical and horizontal longitudinal sections clarifying
showing finishing material at a scale of 100:1
heights and levels for villa and external annex at a • Vertical and horizontal longitudinal sections clarifying
scale of 100:1
heights and levels for villa and external annex at a
scale of 100:1
308
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• E
 nlarged architectural details, vertical and horizontal
sectors, at a scale of 50:1 and 20:1
• Wall details, at a scale of 50:1
• Finishing matrix – for external facades and internal
finishing for walls, ceilings, and floors
• Doors and windows matrix

Construction works plans

Construction works plans must be presented for all
buildings:

• S
 oil analysis study to be annexed to plans
• Axes
• Foundations (bases, floor beams, and details necessary
for execution)
• Pillars (dimensions and reinforcing iron)
• Construction horizontal sectors for all ceilings in the
building showing main and secondary beams and
ceilings’ reinforcing iron
• Beams details with details of reinforcing iron
distribution
• Construction details for ground tanks and sewage
tanks
• Construction specifications of concrete and used
reinforcing iron must be annexed to plans
• Plans must show specifications of used isolation
materials for protection of foundations and all soiladjacent concrete surfaces
• A commitment from the investor to provide new plans
should there be any modification
• Construction details with reinforcing for all elements to
be built such as fences and electric poles cementation
bases

4

Building plumbing works documents and plans

• P
 lumbing works calculations
• Terms and general notes
• Detailed plans of projections for all floors for internal
installations of sewage systems, rainwater drainage,
ventilation pipes, cool, hot, and potable water supply
with pipes diameters, valves, etc. at a scale of 100:1
• Plans must include all needed water tanks, water
heating units etc. to ensure having an adequate
plumbing system according to adopted standards;
• Ground floor plans must include all linkages with the
site’s general networks up to 2 meters from the villa’s
boundaries, with defining joints’ size and level
• Detailed partial plans for bathrooms and kitchens at a
scale of 50:1
• A sketch of plumbing works networks including rising
pipes
• Plumbing works’ unit data matrices
• Various needed details for plumbing works
• Plumbing works specifications

Electrical works plans
General plans

• V
 arious details of electrical works
• Illustration of all floors’ projections for electricity
supply works
• Illustration of all floors’ projections for fire detection
system works
• Illustration of electricity installations clearly indicating
all distribution boards, both main and secondary,
showing their details and emergency loads, as well as
all the building’s main cables stating their sizes and
their link to the electricity source
Plumbing documents and plans
• Lighting units specifications matrix
Site plumbing works documents and plans
• Electricity distribution boards matrix
• A plan that clearly shows service locations on the • Electrical works and relevant units’ specifications
surrounding road and inspection rooms details in case
Lighting plans
they exist
• A plan for utility water network on a scale of 250:1 • Plans indicating building units’ lighting at a scale of
100:1
or 500:1 that includes water tanks while providing a
filling joint via a tank truck and an auxiliary joint to be • Plans indicating the general location and external
walls’ lighting at a scale of 200:1
used in the future as a link to the industrial city’s main
network when built
• A rainwater drainage network to the building’s ground Electric powers plans
must be shown at a scale of 250:1 or 500:1 including • Plans for building units indicating units’ powers at a
scale of 100:1
a rainwater leakage hole while providing an auxiliary
•
P

lans for building units indicating feeding of ventilation
joint so that it is linked in the future with the industrial
and
air conditioning units, pumps, and power outlets
city’s main network when built
at a scale of 100:1
• Sewage network plan at a scale of 250:1 or
•
P

lans indicating electricity supply for the site at a scale
500:1 that includes septic while providing an
of
200:1
auxiliary joint so that it is linked in the future
•
G

rounding
system plans at a scale of 100:1
with the industrial city’s main network when built
• Lightening-protection system plans at a scale of 100:1
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Low voltage plans

• P
 lans of building units showing distribution of satellite
television system at a scale of 200:1
• Plans showing distribution of low voltage works on-site
at a scale of 200:1

General comments for electrical works plans

• G
 round floor plans must include all linkages with the
electricity network of the site up to 2 meters of the
building’s boundaries with the need to specify junction
sizes.

Data needed for plans title

• V
 illa name in English and Arabic as per industrial permit
• Land plot number and industrial city in which the
employees’ residence is planned according to
MODON’s numbering system
• Type of plans (architectural, construction, etc.) in Arabic
and English
• List of contents in Arabic and English
• Plan number
• Scale used
• Name of design consulting company
• Firm’s seal for adoption of plan
• When final plans of villa are submitted, the design firm
must write the following phrase on plans: “plans are
presented for the villa under the full responsibility of
the design firm without any liability whatsoever on
MODON”, signed and sealed by the firm
• The title frame must be of 10x14 cm and be fully visible
when the plan is folded into an A4 size
• A complete sealed version of the above plans must
be submitted to the authority of the industrial city in
which the employees’ residence will be built, along
with a list of plan titles and number, divided as above
to be saved in the city’s files.

Phase 3: Issuing construction permit

• S
ubmit contract from an engineering consulting
company qualified and accredited by MODON for
villas’ construction supervision
• Submit contract signed with contractor before the
permit is issued
• Receive construction permit
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Forms to be enclosed
Commitment of the design firm toward plans
and designs for residential villas in industrial cities
Date:..........H equivalent to:....................... AD

We, the company:..............................., with permit number.......................

Assigned by the owner/investor to prepare engineering designs and plans for residential villas for the factory of
...................

on land plot number ..................., phase.................., city..................................

with an area of:......................, licensed by virtue of license decision number:...................., dated:................

Commit and pledge that the villas’ designs are in accordance with all conditions and requirements as follows:

• Submitted

design works are in accordance with Saudi specifications and generally accepted technical standards
• Designs of the residential villa are in accordance with conditions and requirements of residential villas in industrial
cities for all submitted designs (architectural, construction, plumbing works, electric, industrial safety, and
mechanical works) and for all preliminary and final plans for workers’ residence
• In case of any difference between submitted designs and requirements and conditions of residential villas in
industrial cities, MODON’s written approval shall be sought
• The consultant bears responsibility for any damages due to any errors in the designs of submitted plans and
technical requirements, and MODON’s approval of these designs doesn’t not exempt the consultant from full
responsibility for design validity and guarantee for 10 years starting from the date of execution completion on site

Upon submission of final plans for factories’ residential villas, the below phrase must be written on plans:

• “
 Plans submitted for residential villas are under the full responsibility of the design company without any liability
whatsoever on MODON” signed and sealed by the firm.

						
Seal

God bless,,,,,,,
Company name:..........................................
License number:..........................................
Name
of
manager
in
char
ge:..........................................
Signature:..........................................
Date:..........................................
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Permit number:.....................
Date of issue::.....................
Construction permit for residential villas for employees
In………………………. industrial city
New land Internal expansion Additional land

Investor/owner name:....................................

P.O. box:.................city:.............................Zip code:.............................

Email:........................... Phone:..................................Fax:.........................
Land information:

Land number:..........................................
Length:......................................( m)
Width:.....................................( m)
Area:....................................(

m2)

Plans and supervision:

Execution is carried out according to plans accredited by MODON by virtue of letter number......................
dated............................

under supervision of consulting company..............................................
Address:........................................................................

P.O. box:............................. city:................................ zip code:..............................
Phone:.......................... ................................. fax:......................................

The license is valid for 1 year from its issuance date and MODON must be referred to for renewal of the license
upon its expiration
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
Official seal .......................................................			

Industrial city management........................
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Plan showing the location of the land on which construction is permitted

Authorization and construction conditions

1. The permit holder commits not to commit any infringement to regulations and any harm to industrial city facilities.
In case of violation, bylaws for fines and penalties for infraction and water and sewage facilities issued by virtue of
a decision from MODON’s Board of Director numbers 28 and 29 dated 9/7/1425H based on ministerial decision
number 225 dates 16/11/1405H
2. This license is considered annulled should the tenant not start construction works within six months from issuance
date
3. Erecting a temporary wall (to be removed upon end of the works) around the site and taking all precautions to
avoid any potential harm
4. Complete and accurate commitment to plans for construction pre-approved by MODON
5. Hang a copy of the contract on-site in a visible location on an ongoing basis
6. Put a sign at a visible location outside the temporary fence stating the project’s name, contractor, consultant, and
their addresses
7. Remove all rubble and construction waste from the site and neighboring areas and transport them to allowed
places outside the industrial city
8. The consulting company supervising the construction of the residential villa must commit to match accredited
plans with works carried out and submit monthly reports to MODON clearly stating commitment to plans or any
deviations happening during construction

Permit holder or deputy:

Name:......................................
Title:.................................

Signature:.........................................

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
Permit issuer:

Name 1.........................................................................

Signature:.........................................................................

Name 2: .........................................................................

Signature:.........................................................................
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5. Villas

(Family
Residential
Villas)
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Introduction

The building is classified as Family Residential Villas when
either of the following conditions is available:
Family Residential Villas are a group of villas located 1. When the plot size of the residential building is 300 to
within the workers residential complex at the industrial 400 m² and above.
city. These villas take their own space within the
residential area separately from the rest of the residential Residential Villas could be built with a number of workers
less than the one mentioned above if the owner wants to
units for singles.
• These villas are allocated to the families of managers, do so. In this case, Industrial Property Authority shall be
engineers and specialists, which imposes a kind of informed and shall give the approval before proceeding
physical separation through walls, entrances and exits, with the designs of the complex.
in order to be grouped in a specialized section.
• Family Residential Villas benefit from public services
and facilities allocated to the residential areas at
industrial cities.
• The villas' designs take into account the families' needs
for open spaces within the land and the industrial
cities, noting the special needs of the families (such as
children's playgrounds, ...)

Family Residential Villas shall consist of built-up areas
and non-built up areas

• Built-up areas consist of two to four bedrooms with
their services, in addition to a hall, living and dining
rooms, and a kitchen
• Non-built areas include the parking, the private
swimming pools and an open space for swimming pool
or other amenities.

Such villas only host local or foreign employers and
Such buildings are designed according to the adopted
managers with their families. In addition, this type of
standards.
villas shall be gathered in a particular residential area
within the industrial city, separated from the other villas
dedicated for workers or singles in order to ensure the
separation between families and singles.
Types of Villas: (private, detached, semidetached,
attached).

Private

Attached
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5

Note:
The adopted Construction requirements, Engineering
requirements, and Procedures’ mechanism and plans to
be submitted on Villas (Independent Residential Units)
should be implemented to Villas (Family Residential Villas
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Recommendations and
Instructions
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Introduction

Sustainability of resources is considered an important
issue; its’ mainstreaming in construction and design
requirements and facilities management actually leads
to savings, reduction in energy consumption and usage
of natural resources, as well as achieving a better
environment at the residential and professional levels.
A sustainable design in residential buildings has the
below advantages:

• E
 fficiency in facilities and buildings’ design, and
reduction in energy consumption
• Rationalization of potable water consumption, leading
to a reduction in wastewater production and this a
reduction in water treatment or transport costs
• Improvement of buildings’ internal environment
through various changes such as better air quality,
adequate internal temperature, management of sun
glare and daylight, etc
• Reduction in negative impact on external environment,
including less gas emissions and water and air pollution,
and water consumption reduction
• Higher revenue on the medium and long term by
reducing costs of energy and other resources and
of buildings maintenance and operation, while also
providing better production environment in factories
thanks to a better internal environment for workers

MODON encourages owners and investors to take
sustainability seriously by integrating its concepts
in developing and designing industrial facilities as
respecting standards and recommended instructions.
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6. 1 Efficiency of materials
resources

MODON encourages developers, investors, and
contractors working in industrial cities to provide
means and solutions to reduce waste production during
construction works and to ensure waste collection and
triage when residential buildings, complexes, and related
facilities are occupied.
When designing residential facilities, MODON
recommends resorting to off-site fabrication; building
elements are thus fabricated outside the site in
specialized factories and are later transported to the site
for assembly.
As for during the construction process, contractors
are encouraged to prepare a comprehensive waste
management plan to reduce waste production and
recycle it on-site as this approach has the below
advantages:

6. 2 Building envelope
Walls

All external walls must include thermal isolation materials
which help reducing heat gains, especially in summer.
The insulator’s type and thickness shall be defined by
engineers to achieve a Heat Transfer Index equivalent to
0.2 (U-value) W/m2K at most for the wall.
Effective insulator types include solid foam such as
extruded polystyrene, mineral wool, rock wool, and
glass wool. Project engineers are encouraged to explore
materials with high heat isolation characteristics in order
to ensure overall performance and reduced heat gains.

Rooftops

All rooftops must include heat isolation materials to
reduce heat gains, especially in summer. The insulator’s
type and thickness shall be defined by engineers to
achieve a Heat Transfer Index equivalent to 0.1 (U-value)
W/m2K at most for the rooftop.

• R
 educing waste production on-site
• Reducing construction time on-site
• Reducing construction cost and achieving better Effective insulator types include solid foam such
as extruded polystyrene, one of the best and most
quality

appropriate heat insulators for rooftops.

Walls and glass usage ratio

Glass in walls and rooftops must be constituted of several
layers of high-performance glass to decrease heat gain.
Argon gas may be used among glass layers, along with
insulator paint and colored paint. Heat Transfer Index
equivalent to 1.8 (U-value) W/m2K at most should be
targeted for glass.

Shading

Windows and glass facades must be equipped with
sun-breakers and external shading, especially for south,
southeast, or southwest facades to limit direct sun
exposure and heat gain. In addition, it is preferable that
east and west-facing windows and glass facades include
appropriate shading systems.
All shading systems must be designed and measured
through ecliptic technical studies, and include the glass
façade in this path; shading system is thus efficient most
hours of the day, ensuring that light goes during the day.
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Table
9:
AN AUTODESK
EDUCATIONAL
PRODUCT
Shading systems
Shading system

Direction

Description

Design and
specifications

South
Southeast
Southwest

Horizontal parapet
above the window or
on rooftop – considered
best system for south
facades, and doesn’t
affect window design
and views

Designed as an extension
of the roof or a parapet
hung on top of the
window; it is made of
concrete or other
materials such as steel
and aluminum

South
Southeast
Southwest

Horizontal parapet
consisting of shades
which replaces the solid
one and allows additional
light to go in while also
providing shading

Light metal horizontal
frame (steel – aluminum)
with metal shades, hung
at window level and
fixed to the building with
metal joints

Vertical shades
appropriate for east and
west facades where the
sun corner is small

Vertical shades are fixed
through a central axis
(when using metallic
shades) or between the
floor and the ceiling in
case other materials are
used such as stone, or
concrete. They must be
designed in accordance
with building façade and
opening size

N AUTODESK EDUCATIONAL PRODUCT
AN AUTODESK EDUCATIONAL PRODUCT

PRODUCED
BY AN AUTODESK
EDUCATIONAL
PRODUCTPRODUCT
PRODUCED
BY
EDUCATIONAL
PRODUCED
BYAN
ANAUTODESK
AUTODESK
EDUCATIONAL
PRODUCT

East
West
Northwest
Northwest

PRODUCED BY AN AUTODESK EDUCATI
PRODUCED BY AN AUTODESK EDUCATI
PRODUCED
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Potable water

Low-carbon renewable energy production

Water efficient equipment must be specified and used MODON recommends the study of solutions and
in all lavatories. Water flow for all equipment must be techniques related to production of low-carbon
according to the below maximum values:
renewable energy within the boundaries of the site, which
helps reduce energy consumption and carbon emissions
• Toilet 3.9L/spurt
as well as the use of fossil fuel rather than traditional fuel.
• Urinal: 1.9L/spurt
• Sink: 6.8L/spurt
• Shower: 6.8L/spurt

There are several water-efficient toilet equipment in
local markets, they include for example sprinkler faucets
or aerator taps to reduce water flow. Taps with infra-red
sensors can also be used, in addition to low-flow toilet
(6/3 liter), low-flow shower, reduction of water pressure
in the network, and using good quality plumbing
equipment.

6. 3 Optional instructions

MODON seeks to support sustainable approaches in
facilities development and management, especially
when such measures have many benefits for developers
on both short and long term.
In addition to this, MODON seeks to enhance
performance of buildings and sustainable site elements
which have been recommended in this guideline and
encourages developers to follow essential procedures to
achieve a sustainable development:

MODON also recommends studying the possibility of
applying the below techniques, developing possible
solutions, and applying them on-site:
•
•
•
•
•
•

 hermal solar energy (for water heating)
T
Photo-voltaic cells
Geothermal heat pump
Wind turbines
Bio-fuel
Mixed thermal energy

Selected solutions must be presented to MODON within
a study containing the below data at the least:
• V
 olume of generated data using the suggested system
(percentage of annual consumption)
• Financial recoupment and impact on life-cycle
• Impact on land use
• Impact on surrounding environment
• Maintenance

• green building certification
• production of renewable and low carbon energy

Green buildings certificates

Having green building certificates from local and
international rating systems add in credibility and reflect
a commitment to minimum “green buildings” elements.
International ratings systems such as LEED and BREEAM
award certificates to projects after a full examination
of facilities’ designs against a list of green building
standards for several elements such as location, energy,
water, construction materials, external environment, etc.
Following MODON’s guidance will help investors and
developers in securing green building certification; they
will also need to implement a number of requirements
related to targets and standards that need to be
respected and documented through calculations,
drawings, and reports to be prepared at various stages
of design and construction.
In general, MODON recommends LEED system as it is
one of the oldest and most used and known systems
among engineers, consultants, and contracts (noting that
MODON also accepts other systems such as BREEAM).
Should the developer choose to have a green building
certificate, MODON must be notified and receive a copy
of the certificate once the project is completed.
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•

Pallet racks
Racks
Loading Bay
Unloading Bay
Loading Dock
Aisles
Queuing
Order Picking
Staking
Receiving Docks
Shipping Docks
Storage areas
Staging
Loading and Unloading areas
Maneuvering areas
Marshelling area
Buffer/Accumulation area
Dock leveler
Bulk Storage
Forklift
Vans
Truck
Trailers
Swept Turning Circle
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•
•
•
•
•
•
•
•
•

Peak Flow Traffic
Apron Width
Travel Distance
Sotrage Keeping Unit (SKU)
Reach Truck
Bins
Shelves
Carousels
Conveyors

The Saudi Industrial Property Authority (MODON) is
in charge of several duties, namely planning industrial
cities, encouraging their construction, development,
management, maintenance and supervision. It also
publishes the rules, specifications, performance
criteria and procedures pertaining to the construction,
development,
administration,
operation
and
maintenance of industrial cities. In virtue of article (11)
of the internal statute of the Saudi Industrial Property
Authority, adopted by the decision of the Authority's
council of administration (5/2003) dated 12/3/1423
Hegira included in article 19 paragraph (3), the conditions
of designing buildings inside speci c industrial cities and
technical and environmental standards and conditions as
well as security requirements.
In virtue of article (36) of the internal statute that stipulates
that the speci ed industrial cities should be used for
the purposes that they were built for, the Authority
must ensure that the bene ciaries comply with all the
pertaining technical, architectural, environmental and
other standards, speci cations and conditions, preserve
the environment and collaborate with the public and
private stakeholders in order to achieve these goals.
In order to be able to implement all the required reviews
and tasks, the Authority deemed it important to develop
a guide for warehouses building criteria and conditions,
and that aims at:
• Determining all technical and architectural conditions
and specifications and security requirements.
• Determining conditions and specifications required
from design of offices when designing and
implementing the different design steps.

This guide also gives a clear picture to all those who
work with the Authority, as a way to introduce them to its
conditions, speci cations and procedures when issuing
permits for warehouses. The guide also addresses all
investors and investing of ces that work with MODON in
order to clarify the requirements
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1. General

Conditions of
Building
Warehouses in
Industrial
Cities

1. 1 Introduction

5. If any of the design's documents or the exchanges between the work's stakeholders refers to a part of or
Title
the entire guide as a reference, the latter would have
the same binding power as the guide, to the extent alThe set of conditions and regulations included in this
lowed by the reference.
guide determines the criteria and conditions of building

warehouses in industrial cities in Saudi Arabia, and is
shortly referred to in the text as the guide.

Scope of Implementation

The guide's regulations and conditions are implemented
on architectural and building design activities in industrial
cities in Saudi Arabia, whether across warehouses
planned to be built or existing warehouses that need
expansion, restoration, or total or partial destruction,
or any rights or privileges pertaining to constructed
buildings, while taking into consideration that existing
warehouses that were built before the establishment
of MODON are treated in a special way in terms of
conditions and permits.

Saudi Industrial Property Authority Powers

• Issue and follow-up on the use of this guide in all
activities pertaining to industrial cities.
• Explain this guide's procedures and requirements.
Procedures are only amended after a written approval
by the Authority.

Update of the Guide

This guide is subject to updates or additions that are
required to be implemented, and that are adopted by
the Authority, thus becoming an integral part of the
guide and share the same powers.

The Guide's Applicability

1. 2 The Owner- Investor's
Obligations
1. Comply with this guide's regulations and conditions.
2. Respect the property rights of those who have adjacent facilities to the project, whether these rights are
material or moral.
3. Collaborate with the neighboring project owners and
commit to coordinate with them on repair any damages
or deteriorations that may affect their buildings due to
construction activities in the neighboring building.
4. Not to conclude contracts or mandate any unauthorized offices with design and implementation supervision activities in the Saudi Industrial Property Authority.
5. Prepare designs via a specialized eligible Saudi consultant office in designing warehouses, provided they
meet the following conditions:
a. Sign designs and seal them with the consultant's office
seal.
b. Attach a valid copy of the office's permit and submit it
to MODON.
6. Verify compliance with work procedures and possession of necessary permits before launching construction activities. No amendment to the design is allowed
after the permit is awarded unless amendments to the
permit are MODON in order to take necessary measures.

1. This guide is subject to all general legal and regulatory
provisions and requirements that are implemented in
Saudi Arabia, as well as all agreements that Saudi Arabia complies with.
2. Saudi Building Code and international code references
adopted by Saudi Standards, Metrology and Quality
Organization (SASO) including the related conditions
and specifications are considered an integral part of
this guide.
3. The latest specific sanitary regulations and conditions
published by the Ministry of Health, Saudi Food & Drug
Authority, Presidency of Meteorology and Environment
(PME) and the General Directorate of Civil Defense are
considered an integral part of this guide, and are adopted when the related content is not included in this
Electronic tools warehouse
guide.
Lancashire United Kingdom
4. In case there is a contradiction between one of the
guide's regulations and the codes referential requirements, or it is impossible to reconcile between them in
such a way as not to affect the specific conditions, the
above-mentioned conditions have the priority in implementation.
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1. 3 The Designer's Obligations

1. 4 The Supervisor's Obligations

1. Comply with this guide's regulations and
2. Carry out design activities according to this guide and
the international code of design, and prepare documents, designs, technical specifications, quantities and
other requirements.
3. Implement international environment standards such
as ISO1 14001:2004 , and occupational health and safety standards such as OHSAS2 18001:2004 .
4. No amendments to the adopted designs by the Authority are allowed. In case of any modification during the
implementation, it should be adopted by the Authority.
5. Any materials that lead under any circumstances to the
danger of steam or toxic gas emissions or radiological
activities or pollution of the environment are not allowed.
6. Designs and technical standards of activities and quantity lists should be reviewed for compliance with the
guide's conditions and the Saudi construction code, or
international standards adopted by Saudi Standards
Meteorology and Quality Organization (SASO).
7. It is preferable to comply with sustainability principles
when designing warehouses. They can be consulted in
Chapter 5 of this guide.

1. Comply with this guide's regulations and conditions.
2. Follow-up on activities carried out by the contractor
during the implementation period.
3. Implement international environment standards on location such as ISO 14001:2004 and occupational health
and safety standards such as OHSAS 18001:2004.
4. Verify that the contractor clarifies all details of implementation, reports and coordinates all activities providing shop drawings.
5. Handle the exterior aspect of the project's work location.
6. Comply with the norms and regulations that are used
for construction sites.
7. Verify the availability of regulatory procedures of warehouses used in the administration of industrial cities.
8. Prepare regular reports on a monthly basis regarding
the progress of the implementation of the warehouse's
adopted designs, clarifying the compliance with the
conditions and standards included in this guide, to be
sent to the administration of the industrial city on a
monthly basis.

General Warehouse
Shanghai China

1 ISO: International Organization for Standardization
2 OHSAS : Occupation Health and Safety Assessment Series 2 for health and
safety management systems
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1. 5 The Contractor's Obligations 1. 6 General Conditions for
Building Warehouses
1. Comply with this guide's regulations and conditions.

2. Comply with the designs and the construction permit 1. The warehouse has a permit from the Ministry of Encontent.
ergy, Industry and Mineral Resources and Ministry of
3. Implement ISO 9001:2008.
Commerce and Investmenty or the Saudi Arabian Gen4. Comply with technical standards and latest techniques
eral Investment Authority (SAGIA).
in project implementation.
2. Warehouses of food, water, medication, bioproducts,
5. Make sure that all used devices and tools in the buildsanitary and herbal products that are used for medical
ing, whether they are security and fire fighting equippurposes, laboratory and diagnostic reagents, as well
ment or electrical and mechanical devices, comply with
as medical supplies and electronic devices that affect
SASO's requirements or international standards recoghuman health and pesticides, should have a permit
nized by MODON, in case local standards are not availfrom competent authorities, and should follow-up and
able.
collaborate with the Saudi Food & Drug Authority in
6. Follow technical principles in digging and managing
order to guarantee health quality and security of the
surrounding buildings in order to guarantee their secustored material, and make sure they comply with the
rity, while transporting digging equipment outside the
criteria of general health, and get acquainted with the
location and not storing them in the highway or lateral
conditions and procedures used by the Saudi Food &
setbacks.
Drug Authority (WWW.SFDA-GOV.SA) .
7. Follow technical principles when demolishing build- 3. The necessary area for the warehouse should take into
ings.
account the requirements of storage, loading and unloading areas as well as maneuvering areas.
4. The minimum modern technologies should be provided in the warehouse for vehicles, machines, loading
and unloading ways.
5. An adequate area is allocated for each storage warehouse inside the industrial city, after conducting architectural studies, while informing MODON of doing so.
Any future expansion activities are taken into account
if sufficient justification is provided.
6. Warehouses outside industrial cities are given lands in
the industrial cities in case it is decided that it is necessary to relocate them in order to carry out expansion
activities to increase their area, according to the governing and obtained permits.
7. The investor uses the planned land to build a warehouse in the industrial cities according to a contract
concluded with the Saudi Industrial Property Authority
or with the owner of the private industrial city, dependGeneral Warehouse
Manila, Philippines
ing on the nature of the contract, whether it is of leasing, sale or usufruct. The contract binds the warehouse
owner to the conditions and requirements of building
warehouses inside industrial cities in terms of construction, operation and maintenance.1
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1 Municipal and technical conditions for general warehouses,MOMRA.
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1. 7 Steps to Submit a Request of
Building a Warehouse

A construction permit is submitted by following the
required procedures that are shown on the MODON’s
website, but before doing so, the uploaded conditions
on the website are consulted on the following link:
http://www.modon.gov.sa

Work in Warehouse for Industrial Mechanical Equipment
Boston, USA

343

1

2. Types of

Warehouses
and Storage
Facilities

2. 1 Introduction

Controlled humidity warehouses are used to store
materials for many reasons, namely:

2. 2 Classification of Warehouses1

Flammable/Hazardous Storehouse

Warehouses are facilities that offer the adequate
environment to store goods and materials that require
protection from environmental factors and theft. When
designing warehouses, many factors should be taken
into account such as the capacity of storing the required
materials, and lifting and delivery equipment as well
as receiving, shipping and transferring operations and
the related trucks and trailers, in addition to the needs
of employees and workers, provided that lifting and
delivery operations are carried out in the shortest time
possible in order to achieve economic feasibility in the
operation of warehouses.

Warehouses are divided into six categories: general
warehouses, cold warehouses, controlled humidity,
flammable/hazardous storehouses, shed storages and
open storages.

a. Protect technological materials and humidity sensitive
materials against deterioration when storing them in
general warehouses and preparing them for immediate
use.
b. Reduce the initial conservation costs and the reconservation costs that some products might need
when storing them in general warehouses.
c. Preserve materials placed in temporary storage until
they are fixed, liquidated, conserved, re-conserved or
assembled.
d. Grant full necessary protection for materials that are
being treated for conservation.

A general warehouse is designed to store pallets, bins
and bulk for specific periods of time until they are
merchandised. It operates as an independent facility
with a room temperature of 25 degrees, and includes
receiving, shipping and loading spaces, as well as storage
areas and the necessary aisles and spaces for offices and
workers' services.

Flammable/hazardous storehouses are different from
general warehouses because of the dangerous aspect
of the stored materials and the measures taken to
prevent, eliminate and extract gases and vapors that are
generated by the storage of these materials, through
appropriate ventilation, and according to the conditions
of the NFPA for building warehouses and storing
flammable/hazardous substances. The substances that
are stored as part of this category of warehouses include
tints and some petroleum substances, oil and lubricantsPOL, chemical substances, acids, corrosive liquids and
oxidized substances, as well as other similar flammable
and hazardous substances.

Cold Warehouses

Shed Storage

General Warehouses

Cold warehouses are designed to maintain the quality,
health and safety of perishable materials and products
and general supply materials that require cold spaces
for storage, with temperatures that vary between zero
and 4 degrees for chilling, and zero and - 16 degrees
for freezing. In addition to general warehouses
requirements, they include specific spaces for freezing
and cooling, as well as equipment facilities and specific
areas for mechanical equipment.

Controlled Humidity

Controlled humidity warehouses resemble general ones
in all aspects, except that they are constructed with steam
insulating barriers. They contain control equipment in
order to maintain a specific humidity level inside the
building. The warehouse building can be separate or
adjacent to a general warehouse.

4. United States Department of Defense, UFC; design of shed storages, 2004.
5. Guide of complete design of buildings -National Institute of Building Sciences.
6. This section does not include storing liquids - oil and non-oil (petrol oil facilities) and open storages).
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It is a ceiled structure with no lateral or completely finished
walls that may contain sprinkler and re extinguishing
alarm systems. This type of warehouses is usually used
to store gas, petrol and oil cylinders, lubricants-filled
cylinders, trucks, unpolished wood, as well as their
construction material. It is noteworthy that shed storages
that are used to store hazardous substances are subject
to specific design requirements and conditions.

3. Principles for

Planning
Warehouse
Buildings and
Storage
Facilities

3. 1 Determining Manpower and
Area Requirements

water drainage in the location (floods) and sand winds
are taken into consideration.
• Waterfront areas: Among the factors related to
designing warehouses in waterfront areas are saltwater,
1. Identify the required standards to specify the size of
water splash, corrosion, deterioration caused by sea
manpower depending on the type of activity and debugs and humidity.
gree of mechanization.
•
Mountainous
areas: In mountainous areas, consideration
2. Determine the area land requirements, according to
must be given to water drainage depending on the
the following pattern:
location's topography, ensuring soil stability, and
• Determine the dimensions of the land section (including
arranging the location so as to adapt to the warehouse
the warehouse building and the related services like
building's design and the main wind direction.
loading, packaging, receiving, shipping, marshalling
areas, truck and trailer parking, truck traffic, circulation
The design principles and criteria for the general location
and maneuvering areas.
of the warehouse should comply with the following
• Determine the warehouse area depending on the type
factors:
of the storage (storage methods, used loading rack
patterns, equipment and vehicles used in material Optimal Distribution of Spaces in the General
handling operations + main and auxiliary traffic aisles, Location
number of necessary loading bays, shipping and
• Determine loading bay areas in the best part of the
transfer routes inside the warehouse + expansion +
general location in order to achieve the main goals:
site landscape).
»» Achieve maximal efficiency of entrance and exit of goods.
• Determine the shed location's area (occupancy rate
»» Capacity for peak traffic flow and types of used trucks in loadof the warehouse while leaving enough space for
ing and transfer of goods.
unloading, loading, truck parking and movement to
»» Flexibility for future changes and all climate circumstances in
store raw substances and end products).
the location.
»» Integration between the general location design and the in• Optimized distribution of constructed areas (storage
ternal main traffic axes on one hand, and the uses surrounding
areas + traffic aisles + loading, unloading and staging
the location on the other hand.
areas + offices + workers' services + electrical feeding
»» Comply with loading methods of stored goods that may differ
services + maintenance facilities) depending on the
according to the stored goods.
type of the warehouse.
• Determine the truck ow pattern from the entrance
gates to the loading and unloading exits so that they
are one way or two ways.

3. 2 Principles and Criteria for the
Planning of the Warehouse
General Location
General Specifications

Area Requirements for the Flow of Trucks inside
the Location

Area requirements for the flow of trucks inside the
When starting to plan for the general location of the location are determined by:
warehouse, the following specifications should be met: • Determining the number of necessary loading bays for

Location Characteristics

Use of the lands surrounding the land section, by
consulting the land use map of the surrounding lands to
warehouse according to the regulations and conditions
implemented in the industrial city.

Traffic and Fire Trucks

the warehouse.
• Determining the pattern of truck flow (one way or two
ways).
• Determining the capability of using vertical exits or
diagonal exits with maximum angle inside the location
if vertical parking slots are not available.
• Determining docks width
• Determining apron width
• Requirements of parking and queuing

Necessary areas for traffic and parking of trucks. in special
marshalling areas as well as maneuvering and circulation
areas for trucks and fire trucks need to be secured, in
addition to loading and unloading areas.
Orientation of Buildings
Orient the buildings allowing to get the most out of
Geographical Locations and Environmental and
indirect sunlight and winds while trying to maximize the
Natural Factors Surrounding the Location
When designing warehouses, climate factors surrounding compliance with the following criteria by:
the location should be taken into consideration. They are • Leveraging indirect sunlight, the transversal north/
south part of the building, in order to design a building
classified as the following:
• Desert areas: When designing warehouses in desert
areas, solar radiation intensity, high temperatures,
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that reacts positively with the sun trajectory.
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• Capacity for buildings shading one another in addition
to shading sidewalks (partially or completely)
• Achieving wind effect by orienting buildings within the
direction of main winds by putting barriers as one of
the possible solutions to protect from strong winds.
• Setting up loading docks against the main wind
direction.

6. Internal flow inside the main storage areas: entering
goods
7. Internal flow inside the main storage areas: exiting
goods
8. Internal flow routes between storage aisles.

Shapes and Rates of Warehouse Buildings

By consulting the annex of security and safety
requirements in industrial facilities and services in
industrial cities, especially Chapter 1 and 4 that include
the general conditions to protect against fire in facilities
and preventive precautions to protect against fire in
warehouse buildings, and that could be summed up as
the following:

• When starting to design warehouse buildings and
determining their rates and shapes, the following
elements should be taken into account:
• MinTravel distance between active operational
locations and that can be achieved in square areas that
extend in a rectangular shape in future expansions of
the warehouse, knowing that rectangular surfaces of
ware- houses allow additional areas to increase loading
docks.
• Avoiding the use of irregular shapes such as "U" and
"L"
• Future extension and expansion of the warehouse
• Studying the height of warehouses in order to achieve
economic efficiency of storage areas.
• Location of the warehouse inside a land area to give
flexibility for future extension and expansion of the
warehouse
• Location of delivery and shipping offices so as to be
neighboring, separate or scattered.

Taking into account traffic and flow regulations in
the general location of the warehouse and that
may contradict each other sometimes:
1. External flow of heavy trucks
2. External flow of light trucks
3. Workers external flow
4. Pedestrian external flow
5. External flow to/from the warehouse

Complying with the requirements of security and
safety in storehouses

• Requirements for organizing the location for protection
against fire
• Road requirements
• Requirements of controlling re propagation
• Internal finishings
• Requirements of re alarm systems
• Requirements of escape routes (exits and stair
entrances)
• Requirements of alarm systems and fire extinction
inside buildings
• Requirements of warehouses of highly hazardous
content
• The general location of general warehouses includes a
set of main elements such as:

3. 3 Design Elements of
Warehouse Buildings
1. The warehouse building including:
• Aisles
• Staging Areas
• Receiving and Shipping Areas
2. Loading and Unloading Areas

Figure 1 Illustrative plan of the elements of the general location of the warehouse buildings
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3. Maneuvering Area
4. Accumulation Area
5. Marshalling Area
6. Support services such as:
• Receiving and Shipping Offices:
• Administration, worker services and guard
• Entrance and exit points
• Truck and car parking slots
• Special facilities for truck maintenance

Storage Areas

There are four types of warehouses in which storage is
made according to the following method:

Stockholding storage

It is usually divided into two parts: one for raw materials
and another part for end products and that are liquidated
on a periodic basis.
Figure 3: Plan of Relationships of Transit Storages

Accumulation Storage

In this category of warehouses, necessary components
for a specific production procedure are stored.

Figure 4: Plan of Relationships of Accumulation
Figure 2: Plan of Relationships of General Storages

Repository Storage

This category of storehouses includes specific areas
to store vehicles, spare parts for long periods of time.
This category of warehouses represents a specific phase
This category is different than the three previous ones,
of the product distribution system and concentrates on
in the sense that its design ensures adequate spaces
storing and distributing raw materials to retail centers
for storage volume and maximum use of the area that
(factories, traders, etc.)
exceeds receiving and maneuvering speed.

Transit Storage
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Storages

Storage and distribution spaces represent the functional
area of warehouses and make up for 70 to 80% of the
total area, whereas support services occupy between
20 and 30% of the total area. Their design depends on
the adequate distribution of areas by using the Storage
Keeping Unit (SKU) and the size and type of material
handling equipment for stored substances in addition
to receiving and shipping requirements. They are usually
divided into three categories:
1. Manual Storage
2. Mechanized Storage
3. Automated Storage

When designing manual storage and choosing the
adequate operation method, measurements and
dimensions that are adequate to human movement are
adopted. As for mechanized and automated storage, the
related design consists of maximum use of space (area x
height) in order to achieve economic efficiency for the
warehouse. The "cubic meter" is adopted as elementary
unit for design instead of "square meter" in order to
achieve maximum stacking and reducing aisles; efficiency
in distribution is also adopted instead of stacking,
mechanical lifting and delivery equipment instead of
manual work. The difference between mechanized and
automated storage is that the latter contains holding
racks that form part of the constructional building
structure, and requires special automated lifting and
delivery rules and equipment.
Storage areas are constituted by the following main
elements:
1. Pallet racks, Bulk storage and Shelving/bins
2. Delivery and shipping area
3. Staging area

Manual Storage

Figure 5: Illustrative Plan of Storage Elements
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Storage Keeping Unit

Storage units are considered pallet racks and storage
containers, as well as storage requirements and stored
material types out of the main elements of storage units
the characteristics of which should be taken into account
when designing storage areas in warehouses.

Pallet Racks

Pallets racks form a system of staging goods and
organizing the storage process. During this process,
materials are stacked in accumulative units on a wood
or metal surface, known as pallet, with internationally
recognized measurements, that is covered with nylon in
order to form one block that is compressed in storages
in horizontal and multi-leveled lines.
Goods staging method known as pallet is a staging
system that simplifies handling, and aims at ordering
and stacking goods within accumulative units on a wood
or metal surface, known as pallet, with internationally
recognized measurements, that is covered with nylon in
Goods Staging Methods (Pallet)
order to form one block.
Racks

Table1:
Pallet Racks Measurements
Measurements (Length mm x Width mm)
1016x1219
1000x1200
1165x1165
1067x1067
1100x1100
800x1200

Figure 6: Pallet Racks Measurements

They are metal structures designed to store pallet. They
can be free-standing racks or form part of the structural
building (structural racks) given that the design criteria
of the latter are subject to mechanical and engineering
regulations, and need special lifting and handling
equipment, which makes future expansion and change
processes difficult; they are usually used in elevated and
automated storage areas.
Before choosing the type of racks that can be used in
storehouses, the following criteria should be studied:

354

• Exposure of goods to breakage
• Choosing goods storing methods by placing them on
pallet racks or storing them in carton boxes and then
placing them on pallet racks
• Weight of stored materials
• Easiness of entering and exiting goods from storage
areas
• Adequacy of volume of the warehouse building with
the volume of goods and stored sub- stances
• Volume of orders and fastness required to be selected
according to the used pallet racks

Principles for Planning Warehouse Buildings and Storage Facilities

There are several types of racks that are used for staging
and for specific purposes that differ according to the
volume and shape of the stored material. The types are
the following:

Pallet Racks

Box storage

Code Reference to pack and distribute substances in storage
boxes
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Shelving/Bins

Table 2:
Types of racks
Standard Adjustable Racking

A common type of racks in factories and warehouses, it
is made of iron perforated boards that are installed with
easy screws according to the required design. This type
of racks is simple, flexible and low-cost (like building
toys)

Pallet Racking

The most used type; it is usually linked to the
measurements of the used pallet racks or the goods
coming from the source.

Special Racking

It includes special pallets to store steel coils, glass board
racks, long racks for textile, carpets or special hung racks
for pipes or laminated substances. They are designed for
special types of racks to match the characteristics of the
stored goods.
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Table 2:
Types of racks
Live Racking

It includes two types of racks; the type that works via
gravity and the other type that works with electricity,
by using wheels for light weights and reels for heavy
weights. Circular chains with spacious clips that match
the pallet's dimensions.

Mobile Racking

Mobile and manually controllable racks; They are very
common in spare parts warehouses, printing facilities
as well as warehouses requiring speed and efficiency in
selecting orders and using a wide range of cardboard
boxes.

Structural Racks

Racks that are used as structural elements in elevated
warehouses as a replacement for the system of columns
that requires unusual dimensions and takes up a large
space of the storing surfaces. Using structural racks
achieves economic and practical efficiency in the
warehouse.
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Bins: Used to store small pieces such as screws and
electronic pieces, etc. This type of shelves can be used for
goods that are stored without packaging or in cardboard
boxes. Separators are placed inside the shelves in order
to organize the small parts of goods within groups, and
achieve maximal use of the shelves.
Shelving: Common types that are used to store containers
and boxes, and irregular shapes.
Carousels: They are made of horizontal and vertical
containers or irregular shapes with circular horizontal
or vertical movements instead of having the worker
approaching them, in order to handle or choose the
required goods.

Lifting and Handling Systems
Selecting lifting and handling, adequate storage equipment,
and the functional characteristics of the warehouse are the
main factors that should be taken into account when setting
up designs for storages. Choosing lifting and handling systems depends on many factors:

Vertical Carousels		

Horizontal Carousels

• Shape and weight of the body that needs to be lifted
or moved
• Distance of transfer and characteristics of the aisles in
terms of width or parallel surface
• Nature of transferred materials (solid - liquid- gas)
• Degree of hazardousness of transferred goods during
transfer

There are many types of lifting and handling systems
with different functional characteristics that can be used
according to the systems and storage keeping units in
the warehouse:
Drawer Bins 		

Mobile Shelves
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Shelves

• Manual
• Mechanized
• Automated

Principles for Planning Warehouse Buildings and Storage Facilities

Table 3:
Storage System: Manual
Long Span Shelving

Tiered Shelving

Raised
Storage Area

Cantilever Shelving

Lightweight Live
Storage

Fir Tree Racking

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
3D percentage of
space usage (%)

45

Percentage
of shelve (%)
capacity

95

12

PRODUCED
AUTODESK
EDUCATIONAL
PRODUCT
45 BY AN
80
50
65
PRODUCED
BY
AN
AUTODESK
EDUCATIONAL
PRODUCT
PRODUCED
BY
AN
AUTODESK
EDUCATIONAL
PRODUCT

12
12
12
12

25

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED
EDUCATIONAL
PRODUCT 70
95 BY AN AUTODESK
50
100

12

70

Percentage of
order selection (%)

Good

Good

Below average

Good

Excellent

Good

Easiness of goods
transfer

Good

Average

Difficult

Average

Very difficult

Best

Speed of order
selection

Good

Average

Below average

Good

Very good

Good

Cycle of goods

Very good

Good

Below average

Very good

Excellent

Very good

Table 4:
Mechanized Storage System
Block Stacking

Post Pallets

Drive-in Racking

Beam Pallet
Racking

Gravity Live
Storage

Powdered Mobile
Racking

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED
PRODUCEDBY
BYAN
ANAUTODESK
AUTODESKEDUCATIONAL
EDUCATIONALPRODUCT
PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
3D
percentage of
space usage
(%)

100

90

65

35-50

80

80

Percentage
of shelve (%)
capacity

75

75

75

100

70

100

Percentage
of order
selection (%)

1

30

30

100

30

100

Fastest

Good

Below average

Good

Good

Very good

Exposure
of batch to
damages

High

-

-

-

Sometimes

-

Stability of
batch

Below average

Average

Good

Good

Average

Good

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

PRODUCED
BY
AN
AUTODESK
EDUCATIONAL
PRODUCT
PRODUCED
BYBY
ANAN
AUTODESK
EDUCATIONAL
PRODUCT
PRODUCED
AUTODESK
EDUCATIONAL
PRODUCT

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

Speed of
transit
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Automated Storage

There are many types of automated storage systems
as the storage can be controlled partially or fully with
computers in stacking and order selection processes,
given that the selection process often requires manual
handling especially at the final stage. Automated lifting
techniques form a significant part of the warehouse
structure and requires special measurements for aisles
between shelves. Structural elements usually are 30
meters high, whereas aisles have the least dimensions
when lifting and handling are fully automated.
Material Handling Equipment
There are three types of lifting and handling tools that
vary according to the method of placing goods on
shelves and respective containers. They are used for
two main purposes: stacking and order picking, and are
either manual, mechanized or automated.
Stackers

Figure 7: Automated Storage Systems
Mobile lifts

Multi-functional lifts
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These equipment are either manual or mechanized
(forklifts, small vans) or specially designed (storage/
retrieving equipment) for transfer and storage. Forklift
is a mechanized truck designed to lift, unload, stack and
transfer pallet or goods.
There are many types of available forklifts in the market:
Gas, electrical and hydraulic-operating. When starting to
plan the design of warehouse, it is necessary to evaluate
the transfer equipment that is going to be used in material
handling in terms of method of functioning, the adequate
width of aisles, additional spaces for circulation, turning
requirements and other factors, kindly refer to the list of
information on forklifts in the chapter of information list
when starting to design warehouses, knowing that this
information is only used in the beginning and cannot be
relied on in the final design.
Order Picking Equipment
This equipment is used to help choose goods depending
on a specific order or the transport of the storage. It can
be manual or composed (forklifts or vans) or mechanized
and designed to catch a specific piece.
Transport Systems
Transport systems are designed within the warehouse to
transport goods between two or more locations inside
or outside the facility. They can be designed to transport
packages (pallet or boxes), weights, liquids or solid
material.

Conveyors
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Shipping and Receiving

There are two ways to distribute spaces in warehouse
plots, depending mainly on the shipping and receiving
area. In other words, either one dock may be used for
the shipping and receiving processes, or two different
docks. Accordingly, spaces are distributed.
Option 1: Dividing the plot with a single dock for shipping
and receiving. In this case, the dock shall be located
directly at the roadside and not at the other sides of the
warehouse in order to avoid the loss of space needed for
truck movements. The advantages of this option are the
following:
• A storage area with a larger space to build the
warehouse
• The percentage of the building area compared to the
percentage of the plot area may reach 60%
• The internal movement of goods is circular
• Less consumption of the plot by the trucks
• Plots that have one roadside fit together

Road

Trauck and Trailer
Assembly

Receiving

Warehouse
Building

Shipping

Trauck and Trailer
Assembly

Road

Road

Trauck and Trailer
Assembly

Shipping
Receiving

Adopting the "distribution of areas" study to
determine the proportions of building area
compared to the area of the plot

Due to the variety of warehouse types and the nature
of its function, the area can be calculated to get the
optimal space in the "distribution of areas" study. This
can be done through creating a system that describes
the requirements of the site:

a. Calculating the space allocated to the receiving process
(Number of the loading bays): number of parking lots
Warehouse
Building
for receiving trucks x space allocated to the vehicle's
movement (depending on the vehicle's type)
b. The warehouse owner shall determine the nature of
the warehouse to calculate the needed space
c. Calculating the space for Road Traffic Patterns
dedicated to trucks (one-way or two-way roads)
d. Determining the number of docks
e. Determining the space of the parking and the waiting
areas (depending on the type, size and number of
Option 2: Dividing the plot with two docks, one for the
trucks)

receiving process and the other is located opposite to
the building and dedicated to shipping. The advantages
The total space of a, b, c and d shall then be calculated to
of this option are the following:
get the remaining space for the warehouse, taking into
• • The storage area is smaller than that of option 1
account safety requirements in coordination with the
• • High effective movement
Civil Defense.
• • The percentage of the building area compared to the
percentage of the plot area may reach 48-50%
• •The internal movement of goods is sequential
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Road

Setback
Limit

Circulation and Vehicle
Maneuvring Area

Warehouse
Building

21.0m

Warehouse
building

33.5m

Circulation and Vehicle
Maneuvring Area

Circulation and Vehicle
Maneuvring Area

12.5m

Road

It shows the areas to be provided for trucks' movement
and the space required for each additional truck

A plot of land showing the distribution of the areas
required for the movement of trucks, the location of
the building and the area allocated to the shipping and
receiving processes

Road

A plot of land showing the distribution of the areas
required for the movement of trucks, the location of
the building, and the two different docks allocated to
the shipping and receiving processes

In the following pictographs, there is an example on how to use the maneuvering areas and the parking to increase
the space allocated to the warehouse
Road

28
15

15

Shipping
Receiving

Trauck and Trailer
Assembly

6.5

15m

28m

6.5

13

Trauck and Trailer
Assembly

28

13

13m

Road

6.5m

Receiving

Warehouse
Building
Warehouse
Building

Shipping

Trauck and Trailer
Assembly

Road

A pictograph showing the rotation and maneuvering areas allocated to a 15 m truck at vertical receiving docks
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Trauck and Trailer
Assembly

٢١٫٥m

٩m

Warehouse
Building

١٢٫٥m

12.5

7.
5m

Shipping
Receiving

15
m

9m
12.5m

21.5m

Road

Trauck and Trailer
Assembly

21.5

9

Road

Receiving

Warehouse
Building

Shipping
Trauck and Trailer
Assembly

Road

A pictograph showing the minimum space for rotation and maneuvering allocated to a 15 m truck in a 45 degree angled parking

The 45 degree angled parking is the best example on
how to gain more space for the warehouses since it
occupies the minimum space of the property in order to
complete the shipping and receiving processes.
The owner of the warehouse shall adhere to the
maneuvering and parking spaces for each truck when
calculating the area allocated to the plant.
Table for truck maneuvering and parking
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Note:
Providing a maximum number of loading and unloading docks in order to
coincide with peak traffic is not feasible economically as providing additional
marshaling areas even in small warehouses helps minimizing the number of
docks in order to increase storage spaces and provide space for delivery and
shipping formalities at the same time.

Truck docks & Maneuvering areas

Truck docks & maneuvering are considered main and
complementary elements along with storage, receiving
and shipping systems. In storage and distribution
facilities, the movement of products starts at the
receiving docks in order to receive raw materials and/
or enormous quantities of products, and finishes with
loading products or consumption goods at the shipping
docks. This area tasks are as the following:
• The task of receiving goods is making sure that the
supplier received the correct quality and quantity of
goods and transferred them to the storage area.
• The task of shipping goods is making sure that the
picked goods from the storage area have been
transferred to the agent in good conditions in a specific
timetable

Figure 8: Alternatives for the distribution of shipping locations (c) and delivery (a): (a) the building is located on one road (b) the building is located on an
orthogonal road (c) the building is located on two
parallel roads

Loading and Unloading Areas

2. Marshalling area: is a marshalling/buffer area where
one can wait before trucks reach the loading and unloading docks. This is considered a vital area that
should be secured when starting to design storages
because often the specific loading/unloading dock is
unavailable when the truck arrives, which causes traffic
within the location. Determining area requirements for
the marshalling area within the warehouse location is
directly located to the following factors:
• Determining types and number of trucks in peak flow
traffic
• Examination of the traffic surrounding the location
as it has influence on the truck movement inside
the location in peak ow traffic, especially when the
movement of light vans contradicts that of big trucks
and conveyors. It is better to separate the movement
of trucks of different sizes knowing that the traffic
movement is counter-clockwise and allows quick turns
of articulated vehicles.
• Entrances and exits will be explained in detail in the
fourth chapter of the guide.
3. Buffer area: It is an additional space designed for truck
parking, and allows necessary area for maneuvering
and circulation in big warehouses due to truck traffic
at the loading and unloading docks. When designing
additional buffer areas, the following criteria are taken
into account:
• Surveillance of the administration of these areas by a
specialized aisle office.
• Queuing lanes should be clearly and visually
determined while making sure to separate these aisles
from maneuvering and circulation areas.

Figure 9: Illustrative plan of loading, unloading and maneuvering and turning area

Loading and Unloading Docks

Loading and unloading docks offer one or many outlets
Loading and unloading areas comprise three main for truck docks while securing adequate spaces for
factors:
movement and maneuvering. The design of these outlets,
1. Approach road: is within the storage location and is in terms of number, adequate space for movement and
separated from the main road with an entrance gate parking of tracks, depends on the following main factors:
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• Determining the type of goods that need to be loaded
and shipped and the necessary period of time for the
arrival of trucks to any outlet and unloading the batch
• Type of trucks used to transfer goods (parcel transfer
vehicles, outer transfer vehicles 6 meters, measured
vehicles 12 - 15 meters, long vehicles 16 meters (for
more details, please refer to the list of information
related to truck dimensions)
• Expected traffic of aisle of goods
• Future growth of the circulation movement and goods

Figure 10: Illustrative plan of double-functional dock (loading and unloading)

Receiving Office

The main function of delivery offices is to secure an
adequate area for security and protection agents and
workers in the offices; they include an entrance, a
restroom for supervisors and workers as well as separate
restrooms for truck drivers.

Figure 12: Typical receiving office

Shipping Office

The main function of the shipping office is to ensure an
adequate space for security and protection agents and
the delivery office. It includes an entrance and a restroom
for supervisors and workers in addition to separate rest
rooms for truck drivers.

Figure 11: Area requirements for shipping and delivery
docks

Support Areas

There is a set of support areas that is functionally separated
from the storage area and does not allow direct entrance
of workers to the storage area, as re insulating walls are
used in case of availability of hazardous or flammable
goods. Adequate spaces are determined for support
areas (for more information please refer to the list of
information – related to shipping and delivery offices)

Supervisory Offices

There are offices for supervisors such as the warehouse
secretary or work team leaders. The location of the offices Figure 13: Typical shipping office
is near the relevant activity area. The design of the office
comprises at least two tables for two people with chairs
and drawer to store files. These offices are usually made
of pre-fabricated separating walls or another structural
form (cement blocks).
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Crating Operation

• General storage facilities can require special areas for
crating goods of heterogeneous sizes before storing
or shipping

3. 4 Elements of the Warehouse
and Factors Determining
their Relationship

Below are figures of illustrative plans of warehouse
models, and that show the work progress and the
• Packing/packaging spaces are basic requirements in
relationship between the functional elements,
warehouses and are designed to handle small goods/ characteristics, and flaws of each model.

Packing/Packaging

substances. They include an adequate table for work
and packing/ packaging requirements, cardboard
boxes, tape duct, adhesives, labeling cards, a scale.
Damaged or hazardous substances are stored in a
separate place.

Employee Services

Employee services include lounges, a restaurant, a
vending machine for drinks, a room to change clothes
and a prayer room. The required area for these services
is determined according to the expected number of
employees, and there might be need to place these
services in different places inside the building so that they
are close to the workplace of workers and employees.

Restrooms

Separate restrooms are available for supervisors and
workers in the warehouse.

Parking

Pedestrian traffic is represented by the entrance and
exit movement of workers. It is a daily movement
with a specific fixed schedule that coincides with the
movement of trucks and trailers and that should be taken
into account when designing parking lots and pedestrian
aisles, loading and unloading methods, material handling
equipment and transfer systems that are used inside the
location, as well as goods liquidation rates.
When designing car parking lots, there should be
specific parking lots for all workers in the facility at a
close distance of the entrance.

Inverted “T” flow

In this model, shipping and unloading areas are placed
closely on one side of the building, with the following
characteristics:

• Allocating areas for small, average and high demand
of goods minimizes the movement (small demand
quantities require longer transfer distance in distant
areas)
• Better use of loading and unloading outlets and
possibility for common use of mechanical material
handling equipment
• Require less space compared to the model that includes
separate spaces for loading and unloading
• Possibility to use a loading outlet also for unloading in
separate times
• Receiving and shipping of goods in one place allows
an easier commercial operation management and
ensuring goods against theft
• Flexibility for expansion in three directions
• Allow a better use of outer spaces for the parking of
trucks
• The flaws of this method are the following:
• Central goods storage aisles become crowded in
receiving and shipping peak periods
• The expansion requires a change in the course of goods
• The transfer distance can be long in bulk storage areas
• Loading and unloading docks need central management

• The entrances should be separated from the exits
• Separating barriers are used between car and truck
parking spaces and other activities. The separation is
done in the location between the storage facility and
other activities in order to guarantee general security.
• Cars are separated from the delivery and shipping
areas.

Figure 14: Illustrative plan of work in inverted "T" flow storage Cross Flow Layout
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Cross Flow Layout

This model's characteristics are the following:

This type of storage is similar to the "T" flow storage but • In this model receiving storage are separate from
shipping areas, the aim being to help provide solutions
is different in the distribution method of internal storage
for situations that might cause contradiction between
and order picking areas.
goods when they are close to each other
• Expansion potential in two directions

The flaws of this method are the following:

• Not appropriate for expansion when the future
expansion is a potential as it requires essential changes
in the internal traffic in the warehouse
• Requires additional cost for security and surveillance

Through flow

In this type of storage, loading and unloading locations
are in opposite directions with the building.
This model is used when unloading requirements are
different from loading ones.
Figure 15: Illustrative plan of work of cross flow storage

The flaws of this technique are the following:

• All stored goods should cross the whole internal

This model is characterized by using the goods distribution
distance
method in the management of the warehouse, where storage • There are challenges in future expansion
spaces for goods of important movement are placed at the
closest point of the loading and unloading area.

Corner Warehouse

This type of storage is similar to the inverted "T" flow but
the location of goods entrance and exit is at the corner
of the building.

Figure 17: Illustrative plan of through flow

Figure 16: Illustrative plan of work flow in a
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3. 5 Regulations and
Management Rules for Land
Uses
1. Commit to the use according to the allocation of areas
inside the industrial city depending on type of storages
2. Conformity to conditions and constraints that are attached to the contract of sale or rental in order to make
sure that the owner or the leaseholder preserves the
buildings and the attractiveness of the city. The applicable conditions and constraints are the following:
• Types of land uses (allowed and prohibited) within the
industrial city
• Improvements to the ground use lo- cations (conditions
for the development of the land parcel such as:
land occupancy, elevation, built-up area, fences,
advertisements, etc.)
• Support uses to the warehouse build- ings: allocate
parking lots for workers' cars in the storage,
transport cars, and the area for shipping and unloading operating, a place for workers, and a place to
coordinate the location around the warehouse, etc.
3. Prohibit modifications in buildings without a prior authorization from the Authority.
4. Limit the use of building to the ones determined by the
sale and lease contracts.
5. Refrain from posting advertisements on the buildings
without prior authorization by MODON
6. Refrain from using setbacks or storehouse surfaces for
waste storing
7. Refrain from using main roads as marshaling areas for
truck parking.
8. Refrain from using lateral or back setbacks to place
chillers even if they were lifted from the ground
9. Preserve and maintain buildings and keeping them in
good condition
10. The Authority has the right to add other articles to
support these items during the growth of the industrial
city, such as:
• Impose a financial compensation on each tenant or
owner for the maintenance of the city according to the
suggested regulations of MODON.
• Impose fines on violating beneficiaries of the
warehouses and demand strict enforcement of
regulations.
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3. 6 Checklist of Third Chapter




o
o
o
o

o
o
o
o

o
o
o
o
o
o

o
o
o
o
o
o

o
o
o

o
o
o

o
o
o

o
o
o

o
o

o
o

o
o

o
o

Other

Taking into account the environmental and natural factors surrounding the location
Consider the location's topography and geology as well as the soil's characteristics and the ground's drainage
Make use of the environmental circumstances and avoid the related flaws
Provide an appropriate level of environmental control and natural and artificial lighting
Minimize noise pollution near other facilities

Provide enough areas for the main elements of the warehouse general location
Loading/Unloading areas
Marshalling Areas
Maneuvering Areas
Accumulation Areas
Buffer Areas
Car and Truck Parking Lots

o
o

Availability of other main elements in the warehouse
Storage Areas
Staging Areas
Receiving and Shipping Areas

o

Available support services
Offices of supervisors, receiving and shipping of ces
Staff services
Crating and staging areas

Adequacy of storage regulations according to types of goods
Manual storage (see table 3)
Mechanized storage (see table 4)

o
o

Availability of adequate areas for transport equipment and swept turning circles
Adequacy of transport equipment with the width of aisles (see table 2)
Adequacy of order picking equipment for stored goods (see table 5)
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4. Construction

Conditions
within the
Industrial City

4. 1 Construction Conditions
Design regulations for the warehouse

There are some conditions and standards that are
related to designing the block of logistic services and
that, if implemented, help create a better industrial
environment with positive influence on the design of the
warehouse, such as the following:

1. The general location and the warehouse buildings
should be placed in a position that allows to directly Figure 18: How to use setbacks-on one road
blocking the view of service and maintenance areas as
much as possible.
2. All work areas that face main streets or their adjacent
properties should be completely covered with plants,
trees or concrete walls allowing the direct blocking of
the view.
3. Dismantled car and truck storage spaces should be
completely covered with concrete walls.
4. It is necessary to conduct a traffic study in the location
so as to meet the needs of the projects and without
causing any conflict with the existing traffic on main Figure 19: How to use setbacks-on two orthogonal roads
streets.
4. It is possible to use the front setback as a parking for
5. It is necessary to provide parking lots for trucks and
private cars (of a maximal length of 6 m vertically on the
trailers within the location of the warehouse.
fence or open green spaces).
5.
It is possible to provide loading and unloading spaces
Land Occupancy and Rates of Distribution of the
for trucks at the minimum distance mentioned above.
Building's Elements
In case using car parking lots on the sides of building
1. The built up area varies between 50 and 55% at the
warehouse, the distance should not be below 12 m,
most out of the land area and is not below 45%.
whereas in the case of a marshaling truck area on the
2. Traffic spaces, internal roads, setbacks, parking lots
side of building, the setback distance is not less than
space, landscape area, loading and unloading area vary
35 m from the vertical loading docks, 25 m for the dibetween 40 and 45% out of the land area.
agonal loading docks at an angle of 45 degrees from
3. Floor area ratio does not exceed 1.
the boundaries of the land parcel to the limits of the
4. The Authority must accept an increase of floor area rabuilding (including 6 m for the lateral setback) in order
tio above than 1.5, based on a suggestion of the investo provide space for parking and maneuvering and entor after submitting the documents that prove to do so
sure maximum occupancy rate for facilities inside the
in the warehouse.
warehouse.

Setbacks

Elevations

1. The front setback (to the street) is not below 13.5 m,
1. The height of general warehouses does not exceed 7.5
while the lateral and back setback is not below 6 m
m from the ground floor to the lowest point of the ceil(including 1 m allocated for the site landscape and a
ing and at any point of hanging fixed equipment from
sidewalk of 60 cm width around the building, except
the ceiling.
loading docks) (table 18)
2. The maximum allowed elevation of warehouses is 30 m
2. No facility is placed in the setback area, except the
from the ground floor to the lowest point of the ceiling
electricity room, the main interrupter room, the spare
and at any point of hanging fixed equipment from the
ceiling.
generator, the guard's room, car parking lots, fuel and
3. The required distance for the movement of order pickgas tanks, and are placed in the front setback.
ing equipment is no less than 50 cm from the high3. In case secondary streets are 20 and 30 m wide, it is
est pallet level and the lowest point of hanging fixed
necessary to add a chamfer to the ground of 3 m from
equipment from the floor.
each side at an angle of 45 degrees (see table 26)
4. Elevations vary with storage systems, the type of
stored material, the storage technique, as appears in
the following plan.
5. In special cases that require increasing the elevation, it
is possible to obtain a prior approval of MODON with
justification.
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2. Consider the easiness of car and truck movement within the warehouse and the absence of obstacles facing
movement paths among them with the need to provide
the required distance for circulation and maneuvering
for trucks, namely large ones.
3. A part of the land area is allocated for loading and unloading activities inside the warehouse according to
the following conditions.

Design Conditions for Loading Docks

Figure 20: Elevation conditions

Note:
Figure 21 shows a model
pattern for an automated
general warehouse that
includes 7.5 m height
shelves. The ceiling's
height at the lowest point
of the inclination reaches
8 m and the distance
between spans varies
between 12 and 18 m.

Figure 21: Elevation in general warehouses

Note:
Figure 22 shows a model
pattern of an automated general warehouse
where ceiling's height
at the lowest point of
inclination reaches 14 m,
and where the distance
between spans varies
between 11.1 and
20 m.

Loading docks are one of the main elements in the
beginning and at the end of any storage process. During
the design phase, it is necessary to allow easy and safe
movement of trucks, trailers and vans and at peak traffic.
Their locations should be flexible enough to meet the
warehouse future needs, while taking into account all
environmental circumstances.
The main factor for the success or failure of the
warehouse work flow is determining the adequate
number of loading docks with appropriate dimensions.
The widths of loading docks vary depending on the
"angle of the truck parking, the type of moved goods,
the loading technique, and the material handling tools
and equipment. Therefore, when beginning to prepare
the designs, designers should be in communication with
each of:
• Different system designers
• Consultants of mechanical and maneuvering transfer
equipment
• Team of storage management
• Technicians in traffic regulation

Design conditions for orthogonal loading docks back loading

The width of the vertical loading dock for back trucks is
not below 3.5 m.
Figure 22: Elevation in general mechanized warehouses

• There should be enough space in the loading docks for
safe movement and truck turning

Note:
Figure 23 shows a model
pattern of an automated general warehouse
where structural pallets
of the building reach a
height of 30 m.

Figure 24: Vertical loading dock for the back loading truck

• When the width of loading docks reaches a minimum of
3.5 mm, the movement and circulation of forklifts are
carried out in additional spaces after loading docks,
due to little space from the side of trucks (see figure
Figure 23: Elevations in automated general warehouses
25-A)
• The width of cross docks1 that need forklifts (such
Loading and Unloading Areas Conditions
as cool warehouses) is no less than 4 m, and if the
1. The loading and unloading area is identified in the masmovement of goods is fast, the width of loading docks
ter plan.
should be at least 4.5 m (Figure 25 - B)
1

8. Cross docks are docks used for loading and unloading.
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• Some special cases might require loading docks • The width of 45 degree inclined loading docks is no
with width less than 3.5 m in order to increase the
less than 3.5 m (Figure 27)
number of loading docks in the longitudinal side of • The required distance for the movement of trucks and
the warehouse building. In this case, it is necessary to
trailers is no less than 18 m from the loading docks if it
increase the front progress area of 5 additional meters,
is not necessary to provide an aisle for trucks passage,
which would allow trucks to turn.
otherwise the distance would be no less than 25 m
• The width of loading docks can reach up to 5 meters for
(Figure 28)
warehouses where provisional preparation processes
and marshaling operations are performed at the docks
(Figure 25- C)
• The required distance for the truck circulation and
maneuvering movement is no less than (35 m) from
the loading docks knowing that "the increase in the
maneuvering distance (40 m) accelerates loading and
unloading operations, which is recommended for
warehouses that have a fast movement of goods.

Figure 27: Dimensions of 45 degree inclined loading docks
for back loading vehicles
Figure 25: Dimensions of loading docks for back loading
vehicles and depths of movement distances

Design conditions for orthogonal loading dockslateral loading

• The width of the vertical lateral loading dock is no
less than 7 m in order to provide lateral space to load
goods from the sides.
• The required distance for the vehicles' circulation and
maneuvering movement should be no below 37.5 m Figure 28: Dimensions of movement distances for 45 degree inclined loading docks
for artcis (16.8 m). The distance increases with the
vehicles' length, where 42 m for draw-bars should be
Design conditions for shared loading docks
provided that are 18 m long (please refer to the table
• The necessary distance for the movement of vehicles in
of sizes, weights and diameters of circulation of trucks
shared loading docks for different types of shipments,
and trailers).
trailers and vans is no less than 35 m from the loading
dock
Design conditions for 45 degree inclined loading
•
If
it is not necessary to provide an aisle for trucks, the
docks - back loading
distance is no less than 25 m (figure 29)
• The width of the loading dock for trailers and trucks is
no less than 5 m.
• The width of vans parking lots is no less than 3.2 m.
• The back distance for vans parking lots is no less than 5
m, in order to provide appropriate distance to unload
goods
• When there are two separate entrances for vans and
trailers, the depth of the necessary distance for the
movement of trucks and trailers is no less than 42.5
m, given that in the lo- cation where it is hard to
provide this distance on the whole land, the depth of
the necessary distance for the movement of vans is
Figure 26: Dimensions of loading docks for lateral vehicles
allowed to reach 35 m, as appears on figure 30.
and depths of movement distances
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of goods. It is possible to estimate the necessary area
for this space in warehouses by analyzing previous
delivery and shipping operations and expect the
future growth movements, and implement them on the
volume of goods that need to be stored in warehouses
that are being constructed, the warehouse manager
is consulted in order to estimate the quantities that
are expected to be delivered or shipped, in order to
determine the required buffer area and the delivery
and shipping area.
Figure 29: Shared loading docks - common entrance for all
vehicles

Figure 30: Shared loading docks- separate entrances for
common vehicles

Design conditions for loading docks

Figure 31: Internal aisle

• There should be an internal aisle aligned to the loading
docks of a width of 4 m at the least. It is prohibited
to use this type of aisles to place or move goods from
the allocated area in order to organize the provisional
receiving and shipping process. These aisles are
allocated for entrance and exit from the loading dock
area and the diverse areas in the warehouses, given
that the width of these aisle depends on the aisle
movement and transfer tools for goods (manual or
mechanized); as the latter requires wider aisles that
use manual equipment. Also, two-way aisles are wide
than one- way aisles.
• There should be an area to organize delivery and
shipping (buffer area) in adjacency to the internal
movement aisle, neighboring the loading docks in a
linear manner with a depth of no less than 6 m. This
area is considered a collection point for goods that
need to be shipped, and includes the activities that
can be carried out at the area of preparation, packing,
collection, supervision of goods as well as review of
workers' requests before loading and shipping goods.
• Determining the optimal area for this space has a big
influence on the efficiency of the goods delivery and
shipping operation, since a small area might lead to Figure 32: Buffer unloading
crowded loading docks, therefore the damage or loss
of goods or partition of shipments, or wrong shipping
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•
•
•
•

Forklift of a capacity of 3000 kg and length of 3.67 m
Cross aisle (2 m)
Main aisle (3.15 m)
Auxiliary aisle (1.1 m)

•
•
•
•
•

Forklift of a capacity of 1500 kg and length of 2.4 m
Vertical storage aisles containing square pallet (1220 mm)
Cross aisle (1.9 m)
Main aisle (1.6 m)
Auxiliary aisle (1 m)

•
•
•
•

Forklift of a capacity of 3000 kg and length of 3.67 m
Cross aisle (2 m)
Main aisle (3.15 m)
Auxiliary aisle (1.1 m)

Figure 33: Lateral movement aisles and dimensions of different lifts

• There should be dock levelers for raised docks, the
height of which vary according to the types of trucks
and trailers, whereas the height of the raised docks
varies between 1 and 1.65 at least, provided that the
leveler's height is a little less than the level of loading
vehicles in order to prevent sliding of goods towards
the vehicle and avoid accidents in case workers are
located inside the vehicle.
• The inclination of loading dock levelers should not
exceed 10% and their depth varies between 2 m and
4.5 m.
• Dock shelters should be available to close loading
outlets by using shutters in cool storages (please see
the chapter on special conditions for cool warehouses),
when using them the width of loading docks is no less
than 3.7 m.
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• There should be entrance stairs for people for each 4
-5 loading docks
• There should be an canopy placed at the loading docks
in case there are no doors, or there were not within the
warehouse building. The canopy’s height should be no
less than 5 m from the ground floor
• The height of the canopy is no less than 6 m when
there are head openings for the loading and unloading
vehicles
• The depth of the canopy is no less than 7 m.

Construction Conditions within the Industrial City

Figure 36: Internal and external turning circle of a truck
Figure 34: Illustrative design of high loading outlets with
doors and a canopy in case there are no doors
available

Standards of turning diameter of vehicles of different types and sizes

Standard specifications of turning diameters (internal and
external) of different trucks should be considered when
designing movement and maneuvering areas, and that
vary according to the type of vehicle used to transport
goods from one warehouse to the other
• Truck
• Trailers
• Vans

Figure 37: Internal and external turning diameter of a trailer

Movement aisles

Figure 35: Dimensions of trucks
Note:
In order to provide the necessary protection of the storehouse from collision
accidents at the loading and unloading docks, iron poles with circle sections
(filled with cement at the docks) should be placed along the canopy width (and
the corners of the constructive structure).

• There should be aisles for the movement of the different
vehicles in the warehouse namely trucks, trailers and
vans (in one circular direction as much as possible)
• The direction of the different vehicles is anti- clockwise
• It is necessary to determine marshaling areas and
vehicle parking lots by using signs and floor painting
• Install visual and audio communication equipment
in appropriate locations for maneuvering areas and
loading docks, in order to maintain a regular aisle
movement
• Provide an office to observe operations in the
warehouse location and monitor the movement of all
trucks as well as loading and unloading
• Provide two offices to monitor the operations of
distribution and loading when loading and unloading
docks are in separate places

Open areas

Below is an illustrative figure for dimensions of internal
1. The front yard is used to coordinate the location, and at
and external turning circles of a truck and a trailer
least 5% of the land's area is allocated for open areas.
consecutively as an example for the requirements
2.
Coordinate open areas and plant them with permanent
of maneuvering and circulation areas and that vary
green trees and surfaces, pedestrian aisles, unexposed
according to dimensions of trucks:
parking lots, while studying their compatibility with entrances and fences.

379

4

facade is designed to provide adequate shading and
3. 1 m within the setback from the fence is allocated to coreduce the acquired direct temperature by exposure
ordinate the location and the trees in order to improve
to southern sunlight
the general aspect of the storage. 1 m is also allocated
around the administration building to coordinate the • Bright colored substances that are adequate to hot
environments should be used in external finishing works
location, which is important to:
of the warehouse facades and that are represented by:
• Add an esthetic character to industrial areas
»» Using bright colored materials on the surface of warehouses in
• Act as a protection factor

4. 2 Conditions for Building
Design
General Guidelines

»»

addition to using them on facades; these substances are less
absorbent of heat, and they are also highly reflective substance that are measured by the SRI, provided that the design
of facade openings prevents bugs, birds, environmental
pollutants such as smoke and soil from entering
Take care of facades in terms of variety of painting colors and
wall patterns

Architectural design criteria for warehouse buildings
aim at achieving two goals: the first being to ensure a
functional homogeneous space and the second one is Floors
to make sure that the building is visually special in such
There is a set of general characteristics that the warehouse
a way as to reflect the function of the warehouse, while
floor should have when selecting them:
taking into account the following factors:
• The design is simple and modern in architectural
patterns, including a various set of ad- equate
architectural materials
• Warehouse roofs attract visual interest, while
being homogeneous with the logistic context and
environment of warehouses
• Elevations of warehouse buildings and neigh- boring
buildings should be homogeneous and gradual
• It is preferred to use pre-structure engineering steel
structures that are architecturally calculated and are
lighter than regular steel buildings, and are easier to
modify and add. They are also more accurate in the
calculation of expected weights on the building.
• The economic aspect of steel buildings and the structural
cost they usually incur lead to overlook the building's
esthetic aspect. Therefore some recommendations
were prepared in order to improve the esthetic aspect
of the building, which are the following:
1. Use two homogeneous colors for painting
2. Form a complete building and avoid placing additional
top, lateral and front parts
3. Add elements that hide unwanted views on the frontal
facade such as tanks and others.
4. Require strict coordination factors for the location that
would improve the general aspect of the building and
add vitality and void feeling to it.

Facades

1. Have enough force to withstand the weights of equipment and installations
2. The floors should be highly surfaced
3. Easy to install
4. Resistant to shocks, scratch, concussions, and not conductive of heat
5. Mild and easy on the eye
6. Healthy and inodorous
7. Ability to absorb sound
8. Alignment is necessary between the floor's separators,
support steel and ground extensions and the vehicle
guidance system as well as the requirements of aisles
between storage racks, if the warehouse design and
internal classification is not determined and subject to
changes
9. The thickness of the floor is no less than 15 cm of reinforced concrete
10. Consider the structural design of floors in warehouses
especially in high facilities, for design purposes related
to movement between aisles
11. Cement is used for 28 days with a pressure no less
than 246 kg/cm2
12. Reinforcement steel of a depth no less than 5 cm is
placed under the cement surface
13. When placing extension separators, the relationship
between them on one hand and aisles and storage
racks on the other hand should be taken into account;
they should be parallel to the axis line of the aisle, and
should be 7.5 cm away from it, as well as far from the
material handling tool wheel trajectory
14. When using floor reinforcing materials such as steel
cooler, the equal and balanced distribution on the floor
is taken into account.

• Pay attention to the design of facades especially in
warehouses that are located on more than one road,
and that give access to two streets on the front or
back facade, they should be clearly emphasized both
streets. This is ensured through the finishing material
design sustainability of the external facades of the Service areas
site, design of banners and site landscape design
1. Minimum staff services in warehouses should be provid• The best distance for outer openings of windows vary
ed: prayer room - cafeteria - restrooms- buffet- changbetween 15 and 25% of the wall's surface, provided
that the biggest part of openings within southern
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2. Warehouse gates can only be opened to main roads
when their width is 40 m or more, after prior alignment
with the Authority in order to modify entrances and exits according to the models adopted by MODON to fit
with the entrance and exit movement from and to the
warehouse as well as the depth of entrances and gates
with the movement on main roads
3. Each warehouse has a special gate for the entrance of
staff and workers
4. The height of external doors is identical to the height
of 2.5 m fences, whereas internal fences should not
have an inferior height to that of external gates
5. The design of the warehouse should take into account
providing special entrances for people with disabilities.
6. External gates should be designed so as to fit with the
form of the fences, while taking into consideration simFences
plicity and innovation in design and using modern techFences should be from all sides with square- shaped
niques for observation and surveillance

ing room - first aid room; provided that the distances
of these units are adequate to the number of workers
2. The ratio of individuals in the prayer room is 0.8 m2/
worker, and in the cafeteria 1 m2/ worker
3. The first aid room area is no less than 10m2
4. Washrooms, restrooms, a cool water dispenser, taps
and light for workers should be ensured
5. Changing rooms (one wardrobe for each worker)
6. It is strictly prohibited for workers or employees to be
living within the limits of the storage floor except the
guardian's room
7. Workers are strictly banned from smoking within the
warehouse

4. 3 Conditions of the Site Design

metal sections according to the model adopted by
MODON.
The fence is composed of the following factors:

• T
 he fence consists of the following elements:
• Reinforced concrete beam no less than 30cm above the
ground, on reinforced concrete foundations every 5m
• Structural steel columns of a cross-section 6x10cm, not
less than 2m high, every 3m
• Vertical steel sections 6x3cm every 13-15cm, at least
2m high
• The vertical steel sections are connected to the fence
with steel ties of square or circular section of 25mm
diameter
• The fence should be painted with an epoxy weather
resistant material, dark grey color
• All fences of road facing factories should be painted
in the specific color of the zone in which the factory
is located, as specified by the administration of the
industrial city, or according to the type of industry and
following the instructions of the administration of the
industrial city
Steel bars with circular strip
or square diameter 25mm

Steel bars 6x 2cm with a space
between each 13-15cm,
height not less than 2m

Main columns of iron each 3m
height not less than 2m

3000

Figure 40: Separate Gates

Docks

1. There needs to be a dock around the buildings of the
warehouse with a thickness of no less than 60 m and
a height of 15 m from the level of roads surrounding
production rooms.
2. The minimum width of rings roads surrounding the
warehouse is 6 m.
3. Concrete tiles, interlock, a cement or asphalt layer are
used in tiling.

2000

2300

150

Figure 39: Adjacent Gates

+000

300

Finish Level

Figure 38: Fences

Entrances and Gates

1. Each warehouse should have at least 2 gates with a
minimum width of 9.5 m when the gates are separated
Figure 41: Docks
or 6.5 m when they are adjacent
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Advertisement Banners

1. The warehouse commits to posting an advertisement
banner with the name of the warehouse according to
the model adopted by the Authority (as appears in the
photo). Otherwise, it is prohibited to place and x advertisement banners on the warehouse building or any
other place, whether the fences or the roofs of administrative buildings.
2. The banner is made of aluminum and ts the following
specifications:
• Technical standards: Height of 275 cm and width of
both sides. Advertisement facade 121 x 200 cm and
width 245 cm.
• Structure of the banner: Aluminum profile two pieces
section 1 aluminum pipe thickness 3 mm diameter
13 cm. Section 2 Aluminum thickness 4 mm external
diameter 15 and 85 cm Front and back facade of the
advertisement: Aluminum cladding thickness 4 mm
white color.
• Advertisement banner material: Vinyl 3 M to print the
slogan, gradient colors fixed on the cladding. Axa
sticker (3 M beehive) Crystal cut computer (plotter) for
the names of warehouses and slogans.
• Paint: Anodizing pole paint resistant to heat, humidity
and natural factors, color white.
• The banner is fixed on a cement base 50 x 50 cm of
reinforced iron reinforced iron Sabic 14 mm, and
ready-made cement cubes of pressure 320 N handled.
Painted stainless screws treated against corrosion, 8
for each board.
• The Authority places the advertisement board through
a contractor it determines, and holds the warehouse
responsible for the costs.

Advertisement banners adopted by the Saudi Industrial Property Authority

Site Landscape

1. It is necessary to provide landscape and greenery in the
site so as to form a buffer zone between the warehouse
and non-industrial facilities. It is possible to use open
areas to create natural buffer zones between industrial
and non-industrial areas.
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2. There needs to be a plant bed at the limits of the fences
within the limits of the land area, at the front, lateral
and back limits, of a minimal width of 1 m.
3. The site landscape and the greening process should be
assigned to a contractor specialized for this type of activities.

Contouring of the Main Road Network

Facilitate the movement of entrance and exit from the
warehouse, so that final level height of internal roads
does not exceed that of the road asphalt in front of the
warehouse by more than 35 cm.

Figure 42: Contouring of the main road network

4. 4 Utilities

Natural and Industrial Lighting

1. Ensure natural lighting in the upper parts of the work
place in order to get better quality lighting for the work
environment and reduce the cost of industrial lighting.
2. The levels of lighting should be appropriate with the
utilization places and should comply with the adopted
specifications
3. The lighting of storage areas is natural unless the function of the warehouse requires otherwise, lighting
openings should have enough space no less than 10%
of the facade area. It is also recommended to have natural lighting through the ceiling's openings, provided
that the distances and percentages are carefully studied by the project's engineers so that the ceiling opening lighting does not exceed 15% out of the total area
of the ceiling. All of this while taking into consideration
that the lighting, be it natural or industrial, does not
exceed the building's temperature.
4. Ensure a shading system on the Southern, Eastern and
Western facades of the building, as a way to allow the
entry of natural lighting, but also to reduce the radiance of direct sunlight into work places.
5. Natural lighting should be provided for the buildings of
staff facilities.
6. The manufacturer commits to light the fences with
lighting units that are resistant to air factors, of a minimal capacity of 100 Watts for each 5 m along the fence.
7. The manufacturer commits to light the internal roads
inside the manufacturer's real estate with lighting units
that are resistant to air factors, and with an appropriate
capacity to nature and needs of the factory operation
system.

Construction Conditions within the Industrial City

8. External lighting should be connected to an independent distribution board in the guard's room. Attention
should be paid not to connect any additional loads, and
in case of an expansion of the factory, new circuits are
added to the board or a new board is assigned, that is
controlled in the guard's room. The lighting of fences
complies with the model design.
9. An integral description should be submitted with the
standards of the used lighting units and plugs of all
types, as well as wires, cables and distribution boards.

Figure 44: Natural ventilation

Air Conditioning

Figure 43: Provide natural lighting

Conditions and Requirements for Ventilation and
Conditioning Activities

1. Maintain the ventilation of administrative buildings,
service buildings, workers' buildings, warehouses as
well as other buildings included in the project in order
to prevent air pollution and depend on natural ventilation when possible.
2. It is required to provide cross ventilation in spaces
where there is a possibility to place opposite openings,
while taking into account the distance between these
openings.
3. Openings of the buildings are studied in order to keep
up with the main wind direction, especially when the
wind holds smoke and pollutants from neighboring locations or from the same location.
4. Consult design instructions for an effective ventilation
through the criteria ASHRAE 6.2.1 2010 (Ventilation
for Acceptable Indoor Air Quality) and CIBSE APPLICATIONS MANUAL (AM10) (Natural Ventilation in
Non-Residential Buildings).
5. Diversity in natural ventilation through roof openings
and outlets, according to the nature of the void's use.

1. Air conditioning activities for warehouses and administrative buildings should be equipped with a programmed control and operating system
2. Air conditioning and ventilation related conditions
should be considered, while performing the necessary
calculations, observing the general and special considerations stipulated in the Saudi general specification
and standard specifications, and other standards like
ASHRAE or ARI, while taking into account the requirements of the NFPA system concerning general safety.
3. The warehouse must not install independent cooling
units in case district cooling and steam services were
provided by the suppliers.
4. It is forbidden to use separate conditioning devices in
warehouses unless a prior approval has been obtained
according to the circumstances of the location, the
quality of the product, the availability of central cooling
services in the city. It is also prohibited to establish or
install air conditioning devices on the external facades
of the buildings of the warehouses or the administration.
5. It is prohibited to place central cooling units on warehouses roofs on the front facade or the lateral setback.
The design must therefore offer appropriate solutions
for air conditioning, by either increasing the distance
of setbacks or through the architectural design without
violating the conditions stipulated by this article.
6. The wall sections and the outer roofs and walls must include an appropriate thermal insulator that covers the
whole surface in order to reduce the air conditioning
load.
7. Attention should be paid to safe operation so that
the system or any of its components do not become a
source of danger, such as re, for example but not limited to, is not a cause of the transfer of re or smoke from
one place to another according to the Codes to control
the transfer of smoke (NFPA) and the ability of the system to handle and control the smoke produced by re
(NFPA & ASHRAE).
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Mechanical Activities Requirements for Air Conditioning

• Ventilation rates should be for storage purposes as
needed, provided that the following conditions are
met (ASHRAE):
• Special air conditioning equipment in food warehouses
should be equipped with backup systems and filters as
needed.
• The channel building process should be subject to the
SMACNA qualifications.
• All air openings should be equipped with sand traps,
and all air entrances should be covered with insect
nets.
• Environment pollutants including dust, smells, and
stuck particles should be treated in the internal
ventilation rather than the roof-installed ventilation.
The air change rate required in the ASHRAE standards
should also be achieved.
• All ventilation devices and conditioning equipment
should be designed to function 24 hours and at a
maximum outer temperature of 50C°
• All warehouses must be equipped with ventilation
systems.
• Administrative building must be equipped with air
conditioning.
• Ventilation should be secured in rest rooms and
kitchens at an air change rate that is not below than
the requirements in ASHRAE standards.
• Warehouses must be equipped with air conditioning
systems and there must be an adequate environment
with the type of store substances in terms of preserving
an adequate temperature and humidity percentage.
• All wastes must be treated adequately before being
discharged to the outside in order to avoid air
contamination.
• All control rooms and electricity board rooms must be
equipped with air conditioning systems.
• It is required to properly treat water supply and cooled
water networks as needed.
• Comply with the requirements of rationalization of
electric power in ventilation and cooling.
• Air conditioning equipment must be selected according
to accurate calculations and with the least consumption
of electricity. Central conditioning devices must be
equipped with a control and programmed operating
system.
• Conditioned air curtains must be used for doors that
are constantly opened in conditioned areas.

Electricity
Electrical activities requirements

1. It is required to take into account that the consumption
voltage in industrial cities is three-phased, 230/400 V,
60 Hertz, 4 wires.
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2. Electrical activities must be designed according to Saudi standards issued by SASO or any other world standards.
3. Surrounding air temperature must be estimated at 50°
C according to the calculations of electrical activities
design for cables and protection devices.
4. An electrical room should be provided to accommodate the company's special transformers (SEC) and
comply with any modifications imposed by the company according to the dimensions of transformers and
their special equipment, during the design process and
before execution of activities
5. In general, it is required to comply with the following
standards for transformer rooms:
• The room dimensions should not be less than 4x5 for
each transformer, and a minimal height of 3 m, with a
ground floor made of pebbles
• The room must give access to the street
• The room must be exposed
• The room must be located on a main street at least 10
m wide, and in case there are more than one street or
in case the investor wishes to place it on an secondary
street, he can consult the electricity company to consider the possibility of doing so, provided that the
width of the secondary street is no less than 10 m.
• The room floor level should be at least 0.30 m higher
than the sidewalk's level. The implementation of the
transformers room should be made according to the
designs and standards adopted by the electricity
company.
6. The first estimations for required electrical quantities
calculate the use of a rate of 70 Watt/ m2 only for lighting, plugs and ventilation (out of the warehouse area).
7. The electricity company is in charge of supplying industrial cities with required electrical power. The warehouse should coordinate with the competent company's branch on how to supply electrical power (while
mentioning the report on required electrical estimations).
8. The standardized electricity company is in charge of
supplying the warehouse with required electrical power according to the actual needs to operate production
lines, provided that an additional extension is required
while increasing the production capacity of the warehouse. It is also required to comply with the warehouse's electrical feed requirements, the quantitative
capacity K.V.A. and the compound capacity K.B.A.
9. The above mentioned requirements are general requirements. In the event of a special case or special requirements, the investor can liaise with the electricity
company in order to find solutions that are convenient
to both parties.
10. Warehouses and facilities are subject to the above
mentioned conditions when loads are less than 16
Mega. Otherwise, they are subject to special treatment
and procedures.

11. Main distribution boards should be installed for the
warehouse inside the model electricity distribution
room. The suggested location for the company’s electricity room must be as close as possible to this room
near the high voltage cable path that supplies the location.
12. The floor protection system must be described along
with its various components and the standards of used
materials, while mentioning the maximum allowed resistance in the grounding set
13. All special information on wiring and any additional
information on distribution boards should be mentioned (including tables of symbols) while indicating
the details of any special installments.
14. A spare source of electrical power should be ensured
for important factories in order to operate the warehouse during an interruption of general current while
meeting the needs of connection procedures between
the source and supplying company of electrical power.

Requirements of Electrical Power Use
Rationalization

The following requirements must be taken into account
for the electrical power rationalization:

1. Choose low consumption machines
2. Order machines in optimal use classification
3. Use adequate thermal insulators for steam and hot/
cold air lines
4. Make use of air, gas and other alternative thermal recovery procedures in order to ensure energy for production operations
5. Make use of solar power and wind power systems if
possible
6. Isolate buildings from the outside, and isolate roofs
7. Use colors that help increase sunlight reflection
8. Use electronic brakes and magnetic brake intensifiers
in order to improve power factories in gas lighting units
9. Use new modern reflectors in lighting units in order to
increase lighting yield.
10. Use photoelectric cells to control lighting circle devices.
11. Use timers and void sensor devices in offices
12. Distribute the lighting of one place on more than one
key in order to facilitate the control of the cover's lighting of any part in the rooms if needed.
13. Design electrical circuits so as to distribute loads temporarily according the required operating programs.
14. Devices aiming at improving power factories must be
used with the main distribution board using the adequate capacity, in case the total warehouse capacity
coefficient drops to 0.8.
15. Equip production lines with the electrical power consumption measurement devices.
16. The use of highly efficient and thermal qualified devices is needed.

17. Use highly efficient and low cost lighting (such as fluorescent lamps).
18. Use enough openings to allow natural lighting.

Telecommunication

1. Each land area is equipped with a phone cable of no
less than 5 lines, implemented with the knowledge of
the telecom company and as per the adopted standards.
2. Collaborate with the telecom operator in the industrial
city
3. Comply with the technical standards for internal installations to be considered when developing the internal
design, and that are represented by the following criteria:
• All wire extensions inside the building must be invisible
inside building constructions, and must be extended
in adequate channels (pipes), and must be enough to
meet the needs of current and future telecom services.
• Wire installations of telecom services must be in
separate channels, while electrical wires or any
other wires should not be placed inside the channels
containing telecom wires, when it is impossible to
provide telecom services to these installations by the
supplying company.
• It is not allowed to use other service circuits (other than
telecom) sharing the same wire or cable with telecom
circuits.
• Welding on wires - if necessary - is carried out in boxes
used to extract wires, while avoiding doing them inside
a part of the channel’s trajectory between boxes.
• Wires and cables are extended to a mini- mum of 4:
wires and 10 cable pairs (inside the channel to the point
of service introduction to the building in the location
of the share connection box or the “protector”, or the
distribution point). In case there are several separate
buildings in one warehouse, a cable is extended from
each building to the location of the mentioned box, or
to one location in the main building, then extracting
them to the box's location.
• An adequate number of telecom plugs is provided with
a minimum of 2 for each room. The telecom company
connects the end of the buried service wire or the
ends of the second cable pairs, and implements the
necessary connections in the shared connection box.
• The telecom company is not responsible for providing
cables or wires to connect shared equipment or devices
after the point of connection in the shared connection
box.
• The developer uses market-available PVC lines with a
diameter of 30 - 50 mm to meet the future needs of
telecom wires and cables, and these lines are only used
for this purpose.
• The use of special wires is required for telecom services
as per to the adopted standards by the telecom service
supplying company.
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• The exits of telecom services should have typical plugs
adopted by the telecom company that are used with
four screw plugs or registered jacks (RJ 11) and use a
at surface with the wall on the fixed service exit boxes
inside the wall.
• Used plugs must be of the manufactured type for
telecom service. It is prohibited under any circumstance
to use plugs and exits used for electrical power.
• A hole is perforated in the external facade of the
warehouse fence wall and an open line from the hole
to the floor's surface is done. Then a PVC line of an
internal diameter of 100 mm is extended from the end
of the line to a depth of 30 cm inside the earth to 15 cm
outside the property's limits.

Conditions and Requirements Related to Sanitary Works

• Sanitary design must comply with the Saudi standards
or any other internationally-recognized standards
(American - English- German) that are adopted by
SASO. The conditions of the NFPA must also be taken
into account.
• Utility water and drinking water tanks are separate
from the re extinguishing water tank, while taking into
account the conditions of the NFPA.
• Connect water tanks to the main water supply pipes in
the industrial city.
• Connect the re extinguishing water tank to the main
water supply line in the industrial city.
• Irrigation water is in a separate network from the re
extinguishing water tank.
• Storm water drainage is not allowed in the water
sewage network.
• It is necessary to comply with health prevention
in warehouses that require so, such as food, dairy
products, meat and other ware- houses. This means
that workers must pass through mandatory washrooms
upon accessing and after leaving the warehouse.
• It is necessary to separate water supply pipe- lines from
sewage pipelines.
• It is necessary to provide a water treatment system
for solid waste before discharging them in the
general sewage network, while taking into account
environment protection standards according to the
document 1401/1402 issued from the Presidency of
Meteorology and Environment (PME) or any other
annexes.
• Clarify the grey water treatment method and detail its
quality
• Treat contaminated water discharged from the
warehouse before discharging it in the industrial
city's sanitary sewage water network in case it is more
polluted than the limits and standards that are allowed
to be discharged in the sewage network.
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• Refrain from using grey waters for industrial purposes.
• Provide ablution spaces, restrooms and kitchens
equipped with hot water.

Utility Water/ Drinking Water

• Utility water/ drinking water is defined as the imported
water in the industrial city and that is used to meet the
needs of workers and other purposes:
1. The source of this water is usually artesian aquifers or
desalinated and treated sea water, knowing that it is
prohibited to use the water for sale, cooling or washing
purposes. Therefore it is required to clarify the use of
this water and the necessary quantity throughout the
year.
2. External connections of a diameter less than 40 mm
should be established near necessary valves with the
general network with the knowledge of the water operator in the industrial city.
3. Collaboration with the industrial city's operator is required.
4. Needs of workers inside the warehouse are estimated
at 30 L/individual/day. The irrigation water needs inside the warehouse are estimated at 10 L/day/m2.
5. Comply not to exceed the limits for health- damaging
materials in water, according to the standards issued
by the PME:

Physicochemical Properties:

Table 6:
Drinking water physicochemical properties
Property

Allowed rate

Floating materials

-

PH

6-9

Total congested solids

15 mg/ L (maximum)

Turbidity

75 NTU (maximum)

Temperature

The PME studies the thermal properties of water
allowed for each case at a time.

Source: PME, General Environmental Law and Rules for
Implementation, 2001

Conditions for Initial Treatment before Discharging to the Central Treatment Facilities

1. These conditions are implemented on polluted water
produced by industrial operations before discharging
them to the sewage general network. Below are the instructions for initial treatment that show the maximum
allowed limits for pollution level in the sewage water.
2. The warehouse commits to set up an internal sewage
network that is connected to the general network with
external connections of a minimum diameter of 150
mm, with the knowledge of the city water sewage operator. The network must be equipped with an initial
treatment system for industrial waste, and the water

must comply with the environmental standards stipulated in the Authority's environmental conditions
guide, before discharging it to the general network.
3. Unpolluted surface water and cooling grey water must
be discharged after complying with environmental
standards.
4. Polluted water with different properties must be separated in special lines, while complying with the conditions of water sewage and initial treatment, before
discharging it to the central treatment facilities that
are mentioned in the annex of environmental measurements and procedures for industrial facilities and services in the industrial city issued by MODON.
5. Comply with the sewage-related criteria and conditions when the latter is not treated by the general network, according to the general environmental rules and
implementation in Saudi Arabia issued by the PME, according to the following tables
6. The sewage water quantity is estimated at 80% of the
total used water quantity

Physicochemical Properties

Table 7:
Physicochemical properties of untreated sewage water
Property

Instructions

Floating materials

Clear

Total congested solids

2000 mg/L

PH

5-10

Temperature

60° C (maximum)

Source: PME, General Environmental Law and Rules for
Implementation, 2001

Organic physicochemical properties

Table 8:

Non-organic physicochemical properties

Table 9:
Non-organic physicochemical properties for untreated sewage water
Name of element

1.0

Arsenic

0.5

Cadmium

2.0

Total chromium

1.0

Copper

1.0

Alsanid

1.0

Lead

0.01

Mercury

2.0

Nickel

10.0

Zinc

Zinc

Source: PME, General Environmental Law and Rules for
Implementation, 2001

Storm Water Drainage

1. An independent storm water drainage network is set
up and connected to the street level.
2. No drainage pipes are allowed to be established under
the storage hall ceilings or the electricity room.
3. Storm water network pipes must be adequate.
4. Storm water network design considerations are as the
follows:
• The inspection room bottom level must be at least (30
cm) above the exit
• Clarify the internal opening measurement that is no
less than (60x60 cm)
• Clarify the rain sewage for building roofs, production
connections and vertical drainage pipes in terms of
location, measurements and collection rooms.
• Inspection rooms must be made of cement.

4. 5 Solid waste
Definitions

Organic physicochemical properties of untreated sewage water
Properties

Instructions (maximum, mg/L)

COD

1500

TOC

1000

Oil and lubricants

120

Phenol

150

Total chlorinated hydrocarbons

0.5

Source: PME, General Environmental Law and Rules for
Implementation, 2001

• Storage: All operations that are meant to preserve
or contain waste or other dangerous, poisonous or
radioactive substances for a specific period of time in
order to be used, discharged or transferred.
• Bin or container: Any transferred and sealed recipient
used to maintain or transfer hazardous waste.
• Tank: Any fixed and sealed recipient used to maintain
accumulated hazardous waste, made of substances
like cement, iron, wood or plastic.
• Warehouse: Closed or open place that contains a
number of bins or tanks that contain hazardous waste,
and includes structures, equipment and foundations
to guarantee security and any other modifications or
additions, if any.
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Solid waste

• A special area inside the usufruct limits is allocated to
store solid waste. Collection ma- chines are allowed
to enter the location with- out hindering the traffic
of trucks or any other vehicles from and or to the
storehouse.
• The size of storage bins is determined according to the
quantity of produced waste and is estimated at 50 L
per day for each 100 m2 of the warehouse (this rate
is used as a general indicator for warehouses since it
can differ be- tween warehouses and depends on the
type and size of the warehouse). This rate includes all
produced waste due to loading, separating, storage
activities or any other activities of present workers
within the limits of ware- house, including:
»»
»»

Cardboard, wood, plastic, metals and others produced by
pallets or staging operations.
Solid waste produced by worker activities, including humid
materials (organic waste, rest of food), and dry materials (plastic, metals, cardboard, paper, etc.).

• It is recommended, as much as possible, to sort solid
waste by separating humid substances from dry
substances, and placing them in separate containers in
order to facilitate their recycling, after the competent
authorities have collected them.
• It is possible to allocate one or more doors on the
loading dock to empty waste directly into a fixed or
mobile waste bin. It is recommended to equip the bin
with a compactor to compress waste in case the daily
produced quantity in the warehouse exceeds 30 m2.
• It is possible to place the bin inside or outside the
warehouse depending on the followed procedure to
collect and discharge waste. In case the bin is placed
on the loading dock inside the warehouse, it must have
external ventilation (Figure 51). In both cases, the floor
under and around the bin must be sliding. Around the
bin, there must be a minimum distance of 1.5 m in all
directions, to contain the waste that might fall from
the bin.
• It is recommended to equip warehouses of three or
more floors with waste chutes that are connected to
the bin in order to facilitate waste discharge.
• General health and environmental safety conditions
must be respected in waste collection and discharge.
Therefore, bins or chutes must be closed and resistant
to leakages, and must limit any odor emission.

Figure 45: Location of waste bin inside and outside the
warehouse.

Hazardous waste (solid and liquid)

The PME defines hazardous waste as a type of waste with
special characteristics that makes it a threat to human
health and to the environment, and that belongs to one
of the following categories:
•
•
•
•
•
•

•

•

•

•
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Poisonous
Highly reactive
Flammable or explosive
Corrosive
Infectious and radioactive
Hazardous wastes can interact with each other are
separated and stored in separate bins or tanks the size
of which is determined depending on the produced
quantities. No waste is stored for more than 90 days as
of the storage date.
These bins and tanks are placed in a ceiled warehouse
within the location according to the general health and
environmental safety conditions, at a minimal distance
of 15 m from the limits of the location on all directions.
The warehouse's location is chosen in such a way as to
limit environmental damages and hazards in case of
leakage or any other incident.
Firefighter vehicles must have access to the warehouse
in case of re or in the event of occurrence of any
another incident. The location of the warehouse is not
affected by natural factors such as floods or torments;
the floor of the warehouse must be made of cement or
any other insulating material.
In case of storing liquid substances, the ware-house
must be equipped with secondary containments
surrounding the tanks or bins, and allowing spare
capacity storage in case of leakage or incident.
The necessary capacity of these containments is
identical to the following instructions:

• If the pool contains one tank: the capacity is equivalent
to 110% to that of the tank.
• If the pool contains more than one tank: the capacity is
equivalent to 110% to that of the biggest tank in the
pool, plus 10% the total capacity of other tanks.

• It is forbidden to use storage aisles
• It is forbidden to consume dust and food inside the
warehouse
• It is forbidden to sleep in the warehouse
• It is strictly forbidden to smoke inside the warehouse

4. 7 Fire and Explosives

Figure 46: Conditions and procedures of storage of hazardous waste

4. 6 Environmental conditions

The following general conditions are implemented on all
types of warehouses:
•
•
•
•
•
•
•
•
•
•
•
•
•

•

•
•

General warehouse
Cold warehouses
Controlled humidity warehouse
Flammable/Hazardous warehouses
Shed storage
Health and environmental conditions include:
The location must stay away from bad odors, smoke,
soil and other pollutants, and must be protected from
floods
The warehouse is built from adequate and easy to clean
deaf substances
The floor and walls of the warehouse are made of
adequate and easy-to-clean materials
There must be marks on the floor of storage rooms for
loading dock aisles
The design of the warehouse should be well- sealed in
order to prevent the entry of bugs and rodents
The warehouse must include a complete ventilation
system and must be equipped with adequate suction
fans
The warehouse must be equipped with ad- equate
lighting at a sufficient luminous rate that is provided
with electrical lights. It is preferred to use eco-friendly
and energy-saving devices.
It is preferred to use thermal isolating sub- stances such
as an insulator to keep the ware- house temperature
stable and unchanged by external thermal variables, in
order to prevent excessive use of power for cooling or
heating activities.
Provide safety methods according to the conditions of
the NFPA
Comply with complete cleanliness in all the warehouse
units

1. It is allowed within the scope of the warehouse to store
flammable substances, goods or products as long as
they are stored, used and produced inside a protected
building from all sides with a fire sprinkler network or
any other method adopted by the NFPA
2. Comply with the criteria and conditions of firefighting
included in the industrial security and safety requirements in warehouses and services in industrial cities,
for example but not restricted to (please refer to the
annex of industrial safety and security in industrial facilities and services in the industrial city issued by the
Authority)
• The width of main aisles is no less than (2 m) and that of
secondary aisles (2.5 m) in any case
• The number of exits must comply to general conditions,
so that there are no less than two spacious exits at the
extremities of the building and on the external wall,
each of them leading to the outside, and all exits lead
directly to the outside, a staircase or an aisle protected
from re and separated from the building by a buffer
zone.
• Use firefighting equipment as stipulated the
Civil Defense conditions related to firefighting in
warehouses shown in Table 10.

Table 10:
Firefighting equipment and alarm systems in warehouse buildings
Type
1

Required cases
Manual firefighting equipment
Manual extinguishers

2

3

4

All situations and cases

Fixed installments
Rubber hose network

All situations and cases

Dry nozzle network

Not required

Wet nozzle network

Not required

External nozzle network

In highly dangerous warehouse buildings

Fixed automatic systems
Automatic network for water
sprinklers, firefighting

Basement - in medium and highly
dangerous warehouse buildings

Automatic network for
sprinklers of other substances

Special hazardous places where water
cannot be used

Fire alarm equipment
Manual alarm network

In all situations and cases

Automatic alarm network

In medium and highly dangerous
warehouse buildings, and highly dangerous
places in slightly dangerous warehouses
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4. 8 Warehouse General Safety
Requirements
(As per the conditions of the Civil Defense)

1. Warehouses must be adequately located far from main
roads, residential buildings and other facilities.
2. Construction materials used must be non-flammable
especially in warehouses that are aimed at storing highly flammable substances.
3. Provide at least two storage locations located as far
as possible from each other and in two different directions.
4. Stored materials must be lined in an organized way,
preferably on shelves.
5. Provide aisles between lines in order to allow workers
or security guards in the warehouse to reach any point
in case of a fire, with a minimum capacity of 1.5 m.
6. The pallet's height must not reach the ceiling's level,
and the distance between lines and ceilings is no less
than 91.5 cm.
7. Stored materials especially perishable ones must be
lifted from the warehouse floor by at least 7.5 cm.
8. Each type of substances is stored separately in order to
recognize the proper method of firefighting.
9. All wires and electrical devices must be secure and correctly installed.
10. Lighting must be good and appropriate, and placed
above aisles and places that are not exposed to accidents.
11. Provide re detection devices.
12. Provide automatic firefighting system.
13. Discharge waste, pack residues, and distribute cover-equipped barrels for that purpose.
14. Maintain organization and cleanliness inside the warehouse and neighboring places at all times.
Note:
Please consult the guide on industrial safety and security requirements in warehouses.
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4. 9 Checklist for Chapter 4
Not Required





Total built-up area : 50% - 55%

o

o

Total movement void area, parking area, and loading and unloading area between 40%-45%

o

o

Open areas for site landscape 5%

o

o

The front setback is no less than 13.5 m

o

o

The lateral setback is no less than 6 m

o

o

Refrain from establishing any facilities in the setback except electricity room, main interrupters, spare genera- tor, the
guard's room gas and oil tanks.

o

o

In case there was a car parking on the sides of the warehouse building, the distance between the limits of the land
area and the warehouse building (lateral setback) is no less than 12 m

o

o

o

In case there were vertical parking slots for trucks on the sides of the warehouse building, the distance of the lateral
setback is no less than 35 m.

o

o

o

In case there were diagonal parking slots for trucks by a 45° angle on the sides of the warehouse building, the distance
of the lateral setback should be no less than 25 m.

o

o

o

The allowed height for storage areas is no less than 7.5 m.

o

o

The maximum allowed height for warehouse areas in the storehouse does not exceed 30m m.

o

o

Comply with the distance percentages inside the land area according to the following rates

Comply with the following setbacks

Comply with the following heights

Comply with the following conditions in loading and unloading areas
Design conditions for vertical loading - back loading bays
»»

The width of the vertical back loading bay is no less than 4.5 m.

o

o

o

»»

There must be a distance of 5 m to move forward if the width of the loading bay is less than 3.5 m.

o

o

o

»»

The width of cross docks is no less than 4 m.

o

o

o

»»

The minimum required area for truck movement, maneuvering and circulation is no less than (35 m).

Provide parking for cars of employees and workers so that they are as close as possible to the entrance of the
administrative building

o

o

Provide parking for trucks while taking into account their traffic schedule

o

o

Provide trees for truck parking in order to improve general aspect

o

o

Improve design the landscape and pay attention to the factory's facade

o

o

Design conditions for vertical loading bays- lateral loading
»»

The width of vertical loading bay - lateral loading is no less than 7 m.

»»

The minimum required area for truck movement, maneuvering and circulation is no less than 37.5 m.

Design conditions for 45° diagonal loading bays- back loading
»»

The width of 45° diagonal loading bay - back load is no less than 3.5 m

»»

The minimum required area for truck, maneuvering and circulation movement is no less than 18 m.

Design conditions for shared loading docks
»»

Compliance of submitted designs with figures 26 and 27

Compliance of the site landscape and parking
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5. Conditions for
Different
Types of
Warehouses

5. 1 Cold Warehouses
Introduction

Cold warehouses are facilities designed to preserve the
quality of foods, food supplies, biomedical materials
and perishable manufactured substances that need
cooling. These facilities include cooling and freezing
places, mechanized areas that can include inspection
and equipment facilities. This type of warehouses can
Figure 48: Regular air distribution
be used as production, wholesale, distribution or retail
warehouses.
The warehouse building is often designed in one floor,
and the storage areas are composed of one single room
or divided into several rooms depending on the required
sizes. All cool rooms are usually operated at the same
temperature. Most warehouses (except ready-made
small ones) work at a higher level than the surrounding
area, and are equipped with a special loading slope
on one or more slide, so that the loading slope level Figure 49: Cold warehouse with unit cooler outside the
complies with the height of most used vehicles.
main cooling area

Cold Warehouse Types
Stores with Unit Coolers - Single or multiple

Warehouses with unit coolers are the most used in modern
cold warehouses. This is performed by fixing unit coolers
with fans that have good air ow properties. This type
of cold warehouses is characterized by a low installment
cost, as it contains a relatively small percentage of
cooling gas, and the frost can be easily removed from it
without contradicting storage circumstances, and does
not need big structural requirements to be met. But it is
required to respect the distribution of air regularly within
the warehouse, as a lot of designs that use this type suffer
from bad air distribution inside the warehouse, leading
to inadequate circumstances, as the air circulation
movement is either too high or too low (Figure 53).
It is possible to achieve regular air distribution by fixing
unit coolers to the ceiling (Figure 54) or fixing the unit
outside the warehouse (Figure 55) and making sure that
the goods pallet is accumulated with vertical heights and
adequate floor distances.

• This system gives flexibility in the case of malfunction
or defect in some of the units
• The warehouse is allowed to function normally without
the need to operate all units, provided that no extra
high cooling loads are imposed due to products or
repeated entry or exit from the warehouse.
• It is allowed to remove the frost for each unit gradually,
which reduces the impact on storage circumstances.
• If the system used to remove frost is hot gas, the
multiple unit system is necessary so that the used
units provide the required cooling load for the cooling
compressor.
• In small units, electrical frost removal is the most
common.
• Frost removal in unit coolers in small cold warehouses
is automatic, and is operated with a timer. With this
operation pattern, it is necessary to arrange a schedule
for frost removal to coincide with times where cooling
load is low, usually at night.

Pre-Fabricated Cold Warehouses

It is worth mentioning that the use of multiple unit coolers • In this type of cold warehouses, near used boards
in cold warehouses is better than using big central unit
and structural components, there is a set of available
coolers for several reasons, namely:
equipment in the market to build small units in cold

Figure 47: Unequal air distribution in storage area of unit
cooler with one fan

394

warehouses. Most complete equipment include wall
and ceiling boards, loading slope, covers as well as
cold station.
• For this type of warehouses a typical example is a cold
warehouse with a nominal storage capacity of 200 tons,
with the measurements of 12 x 12 x 6m, constructed
with isolating and supporting Polyutherane boards
that are covered from the inside and outside with
galvanized steel and plastic plates, as well as prefabricated floor.
• It is required to provide cement floor in the location of
the building.

Conditions for Different Types of Warehouses

• The process of collecting pre-fabricated part for External Finishing Materials
the cold warehouse lasts between 4 and 8 weeks External roofs must be designed so that the building
is able to withstand climate corrosive factors. External
depending on the local circumstances.

finishing materials are resistant to fire, water and do not
allow the entrance of insects.

Internal Finishing Materials

It is not allowed to use any internal finishing material
that might cause pollution to the stored products. All
health conditions and regulations that are adopted
in warehouses by the Saudi Food and Drug Authority
Cold Warehouse Conditions
must be respected. The appearance of internal finishing
Among the elements that must be taken into account
materials is secondary compared to their functional
when working on designs of cold warehouses: the
requirements.
location of engine rooms and cooling equipment. The
engine room must be located as close as possible to the Anti-Steam Barriers
air cooling equipment location inside the warehouse,
• Anti-steam barriers are used with each isolating
which impedes further extension. Therefore, they can be
process in cold warehouses in order to protect them.
placed at the end of the cold warehouse, in a location
An anti-steam barrier must be provided in the warm
that easily serves future expansion. Consequently, the
side of the isolating material and must be covered for
engine room can be placed far from the cold warehouse
protection against damage.
building, and the air is cooled through a bridge of
pipes, which gives flexibility for expansions in different • Anti- steam isolating systems are capable of
withstanding expansion and contraction in any
directions.
Figure 50: Section of a pre-fabricated cold warehouse with
top lift

Floors

• The warehouse's floor is one level, in order to prevent
the use of slopes or stairs. The thickness of the floor
differs according to the thickness of the isolating •
substance.
• The floor's level must be at the sewage level.
• Inclinations in the floor are not allowed to orient ow •
towards the sewage, so that the inclination does not
contradict the work of handling equipment.

Doors and Windows

• Windows are not allowed in the storage area.
•
• Reinforced glass with metal wires is used in offices,
equipment rooms, restrooms and changing rooms.
• Doors that open in both directions from the inside and
outside are used.

Isolation

The structural entities, mechanized equipment and lowtemperature cold pipes are isolated, in addition to a set
of additional factors to ensure the safety of isolation, •
according to the NFPA conditions for fire delay and
smoke emission factors.

Mechanical protection for isolation system

External finishing materials are used while taking into
account important and isolating factors such as:

direction, while increasing temperature, air or steam
leakage. There must be a permanence of more than
0.1 Perm, whereas the expected life-cycle is no less
than 25 years.
It is particularly important to comply with the cold
warehouse designs in wet climates since steam can
cause a serious problems.
Anti-steam barriers are inclusive, covering all walls,
the external roof, the internal ceiling and the floors.
They are also used in constructed warehouses that are
adjacent to the building's wall. This is done by adding
two layers at least of an adequate isolating material.
It is possible to equip the warehouse's door openings
with an internal curtain made of interlocked strips
that are made of adequate industrial substances at
low temperatures (Figure 37). This largely reduces air
exchange without impeding passage movement. They
must be maintained in good condition, as is the case
with air curtains. They must also not be misused by
leaving the main external door open.
Large warehouses are equipped with large doors that
can be quickly opened and closed, and are usually
equipped with automated sensors or keys hanging
on the inside and outside. This system is considered
effective, since the door is opened for the least time
possible.

• Use chemically appropriate substances that can be
placed on internal roofs
• Comply with fire delay and smoke emission factors for
used substances in internal roofs.
• Water entry is not allowed directly during the washing
process.
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• Thermal alarm systems that are used to alert to any
damage in the cooling systems or any increase in
temperature in cold areas, within cold areas or in
delivery and shipping offices. All cooling devices are
represented by a control and alarm system board and
disjunction keys in each of the warehouse's rooms.
• A water sprinkler is installed in all storage, operation
and equipment areas.

Water Sewage

Used in periodic cleaning operations. No water sewages
are allowed within storage aisles, in order to keep an
even floor within aisles. Water sewage deviations are
designed under racks and not in storage aisles.
Figure 51: Internal curtain composed of flexible strips that
are used to reduce quantity of exchanged air

Stabilizers, Sealants and Adhesives

Electrical System Requirements:

Electrical system requirements are summed up as
following:

• Provide protected steam-resistant lighting installments
• Materials used to stabilize isolating sub- stances must
in all cold areas.
not influence the safety of the anti-steam barrier.
• Provide an adequate lighting level in cold areas at a
Adhesives and sealants with many layers must not be
level of 107.6 Lux at a height of 1.2 m.
used to form a barrier that might lead to an internal
• Provide electrical energy exits that meet the following
intensification process and form a layer of frost. Also
criteria:
to be avoided is the use of metal screws as a method
a. Operate automatic doors.
for stabilization.
b. Cooling equipment.
c. Ship batteries for handling material.
Door Heaters
• They are used as needed in order to avoid humidity d. Thermal alarm systems in case of temperature increase
in cold spaces.
and frost accumulation on the sides. The air curtain
distribution on the sides of doors between cold areas
Inspection Room
at different temperatures must be reconsidered.

Special Equipment for Cold Warehouse

• Hydraulic, mechanical and electrical modifications for
trucks, that are used in cold ware- houses include two
categories:
• First category: Special condension protection,
implemented on trucks operating in a temperaturechanging environment inside the warehouse.
• Second category: includes battery heaters, hydraulic
system modifications, and condension protection.
Implemented on trucks that work in an environment
of changing temperature inside the warehouse.
Temperatures vary between a regular one and -40°, or
when operations are continuous, temperatures vary
between 0° and -29°.

Alarm systems

• Cold warehouse facilities must be equipped with alarm
and security systems and high temperatures.
• Each room must be connected with an alarm system
outside the room and observed 24/7. Assistance is
provided in the room if needed.
• When warehouses are equipped with security
systems, alarm systems are used to alert in case of
any unauthorized entrance inside the building or the
individual storage rooms.
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Built for large activities, allowing a veterinarian to inspect
goods (laboratory + office) with a forklift truck.

Storage Area Lift

The warehouse's elevation is designed to achieve optimal
economic benefit of storage loads. In case of ground
floor storing, the height of loads must not exceed 4.88
m.

Width of Storage Load Aisles

Cold warehouses are designed so that the width of
storage aisles does not exceed 2.4 m. Special forklifts
are used in tight aisles in order to reduce the width of
aisles.

Stabilization of Racks

Racks are stabilized on the floor, and are not allowed to
be fixed on walls or ceilings. An additional stabilization
can be provided by using cross racks.

Environmental Conditions

In addition to the conditions mentioned in Chapter 1,
the following conditions are specifically applied for cold
warehouses:
• In case of presence of freezers inside the warehouse,
they must not be directly exposed to sunlight.

Conditions for Different Types of Warehouses

• Cooling and freezing storage rooms are equipped
with highly-efficient cooling and freezing devices and
thermal measurement devices with the ability to read
the results from outside the room.
• A list must be placed on the warehouse's door showing
the quality and expiry date of stored food products.
• All food products must be stored at an adequate
temperature, either at the cold room's temperature of
4°C or at a freezing temperature of -18°.
• All food products must be adequately placed in the
storehouse (like hanging frozen or cold carcasses.
• All food products must be organized so that they
can be accessed from all the warehouse's parts, in
non-accumulated organized queues and at adequate
heights for better access.
• There must be enough distance between the stored
products for air circulation so that it covers the highest
distance possible.
• Products with pungent odors must be stored in special
places.
• There must be no contact between food products and
the warehouse's walls.
• It is strictly prohibited to store house detergents and
insecticides in food warehouses.
• Food cans must be organized in a way that makes it
easy to read labels on them.
• Cans must be organized from oldest to newest (FIFO9 )
• In case of using mobile mechanical conveyors to and
load transport food products inside the warehouse,
they must not use diesel as fuel.
• All workers in food warehouses must have valid health
degrees that prove they do not have any infectious
diseases.
• Complete attention to workers' health.
• Workers must wear a unified clean uniform during
work, and it must protect them from cold in case of
entering freezing warehouses. They must wear special
sanitized and clean shoes to enter warehouses. Shoes
are kept in special bins. It is strictly forbidden to enter
with regular shoes.
• Any worker that shows ill symptoms or that shows
blisters, wounds or skin ulcers, or appeared to have
had a contact with a patient of an infectious disease
must be kept away. The manager of the warehouse
must report to the competent health authorities in case
any worker showed symptoms of infectious diseases.
• The competent authorities are allowed to exclude any
worker they consider a hazard to public health.1

1

First In First Out

5. 2 Controlled Humidity
Warehousing

Humidity penetrating warehouse buildings and storage
facilities, when adopting a natural ventilation system or in
case of presence of small gaps in the building structure,
may lead to high- cost and destroying damages that may
impact stored goods and materials in facilities such as
iron, detergents, timber, paper, cardboards, paper, salt
and textiles, and others.
Therefore, there’s a type of warehouses designed to be
completely isolated to process the steam pressure and
treat and control the humidity causes. Many systems
exist to withdraw humidity and criteria through which the
proper system is selected.

CO2 rate control

External ventilation should be provided in humidityfree warehouse buildings where liquid-oil-operating
equipment, and where CO2 concentration in the air
exceeds the acceptable rate of 50 (particle in 1,000,000
air particles). Therefore it is recommended to use
transport battery-operating equipment that function,
when possible.

Anti-Leakage Methods Used in the Established
Warehouses

When starting to design limited humidity warehouse
buildings, anti-leakage methods and materials should be
used as the following:

• Use of material-and-power-permeable steam barriers
(Permeance) equivalent to 0.1 Perm or less, to be
placed on a barrier made of soft stones, finished with a
straight surface and placed on a concrete floor.
• Walls are not isolated, however external exposed walls
are to be double painted with water paint that can be
replaced with a 3 mm- layer spray process of cement.
• All connections in the previously formed concrete
building shall be hermetically closed
• External intersections between walls and ceilings shall
be hermetically closed
• Anti-steam barriers shall be provided on ceilings
• The design of re-resistant doors shall take into
consideration full separation between humid and dry
surfaces

Transform Existing Public Warehouses into Humidity-Free Warehouses

There’s a number of requirements that should be applied
on walls and ceilings to transform this type of facilities:

• Remove all upper air conditioners and hermetically
close gaps and windows, ensuring all doors comply
with structural specifications
• The warehouse existing doors should be provided with
hems, and hermetically closed
• Stop using cargo doors and hermetically close them
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5. 3 Shed Storage Spaces

These places consist of roofed/shed storage decks that
have neither sides nor walls (canopies), and have full
elevation. All kinds of service utilities are provided for
this type of warehouses such as water, power, natural gas
in addition to workforce requirements and re prevention.
This type of warehouses is used to store materials
requiring maximum ventilation, or materials not requiring
full protection of weather conditions. Their location can
be determined following the function identified and the
surrounding conditions of the site.

Shed Storage Location Types

There are several types of shed storage locations or
canopies namely:

Storage Spaces

Storage spaces are divided into main areas through which
materials are separated one from the other for further
security and safety. There are two types of shed storage
surfaces: Enhanced surfaces and semi-enhanced surfaces
that should be provided with the proper materials, so as
to ensure the adequate capacity to carry various loads
and control water drainage.
a. Treated Surfaces: Impermeable surface requiring
careful attention regarding water draining requirement
and streams
• Portland Cement Concrete: Concrete surfaces
providing a solid basis for heavy weights. Cement can
be used when traffic is intensive or when impermeable
surfaces are required to be in line with oil leakage risks
• Asphaltic cement surfaces similar to Port- land Cement
Concrete, with a lower cement strength
b. Partially treated surfaces are not recommended
for shed storage unless the structural building is
considered temporary

• General Purpose Shed: where the minimum service
utilities such as power plugs to operate powerfunctioning devices, and basic lighting equipment are
provided
• Transitory Shed: temporary deck consisting of prefabricated dismountable structures that can be
Shed Storage-related Conditions
recollected to be relocated. This deck can be placed
1. The canopy form and dimensions are determined by
on a reinforced concrete- made panel
the project and site requirements, where the length to
• Flammable/ Hazardous Materials Shed: this is where
the width ratio should not exceed 3:1 in case of exisgas cylinders and hazardous material barrels are
tence of filled gas. The length could reach 183 m in case
stored. This type of shed is provided with ceiling-hung
storage canopies were dedicated for vehicle and truck
fans and upper water firefighting sprinklers.
storage.
2.
Accessibility: should be provided from all sides in case
Service Elements for Shed Storage Areas
the stock consists of hazardous contents, in a way to be
They consist of available amenity services provided so
open from all sides or from one side only; and should be
as to be adjacent to the storage area, mainly including
designed for cars to store construction materials. Entry
office and restroom-dedicated spaces as part of the
point requirements are to be identified in line with the
space determined for the storage area. These elements
site and the function dedicated to this type of storage.
are distributed as the following:
• Supervision Office: the location of which shall be 3. Water Drainage: for the shed area and the neighbouring open areas to protect the structural structure safewithin the covered warehouse where the maximum
ty of the storage surface and prevent water ow when
of interaction is provided with the shaded area, staff
weather conditions deteriorate
services, operations area, car parkings and other
4. Vital Facilities: These are the basic utilities that should
services
be provided such as drinking water, wastewater, power
• Staff Services: These services are based on the required
facilities, as needed, for lighting and firefighting purnumber of employees and workers, and on the
poses
interaction with warehouse- support systems. Among
these services: changing rooms and restrooms that 5. There might be a need for water to carry on cleaning
operations for stored materials devices upon delivery
vary in terms of area and extent. In addition to these
or shipping, and to clean storage/ handling devices.
services a covered area should be provided having a
Cleaning water may become polluted with petroleum
moderate temperature that is in line with the various
products; in that case water should be contained and
prevailing weather conditions, whether hot, humid or
handled in a specific way.
cold area.
• Additional Services: that should be provided as 6. There might be a need for electric power for devices
used in staging processes in storing areas or any proneeded, such as the inspection, classification and
cess required by dedicated devices in storing/ handling
staging room, parking, truck and vehicle maintenance
operations
areas, in addition to other service elements that should
7. The need for internal and external telecommunication
be provided in covered warehouses.
system shall be assessed based on the establishment
planning, size and site.
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Security and Safety Requirements

are also used, however it is less adequate for having
lower capacity to resist loads.
Materials or devices stored in shed areas require a series
•
Partially
Treated Areas: These areas are very similar
of prevention measures as the following:
to treated areas in terms of land level- ling and water
1. Provide adequate walls in line with urban requirements
drainage; no solid ground is available for these areas
(kindly refer to the Warehouse Construction Conditions
such as in enhanced areas
Chapter)
•
Untreated
Areas: These areas were not subject to any
2. Provide lighting from (5-10) lux in open areas surroundland leveling or water drainage process and are not
ing the shed areas, with the possibility to increase lightcovered with land solidi - cation materials, in this case
ing intensity to meet security requirement when needthey can be classified as untreated. Ground lines do not
ed
allow goods storage with heterogeneous elevations.
3. Covered storage areas design elements should be asWhen the ground is not leveled and is not provided
sessed in light of the natural factors such as solar movewith water drainage, some collected water areas may
ment across the year, the wind direction, and precipiemerge which would weaken the soil, making these
tation
areas among the unpreferred areas for goods storage,
4. Storing humidity and high temperature- sensitive dei.e. among open areas for not having intensive capacity
vices and materials requires the use of special packing
to store and easily enter storage areas.
materials and periodic inspection operations
5. Provide systems to contain leakage occurring outside
shed storage areas due to stored barrels, by providing Surface Levelling Requirements
an exit in docks (slope) that allow the access of material Paving Type Selection depends on factors that affect
handling devices and firefighting vehicles, so as to be open and treated surface paving requirements,
able to contain as much as possible the leakage equiva- including: vehicle specifications, traffic volume and traffic
flow pattern, material accessibility, and stored material
lent to 10% the size of the stored liquids.
weight requirements.
6. Provide upper water sprinklers similar to sprinklers
used in covered warehouses. Similarly, all doors leadThe types of surfaces used recurrently for treated
ing to neighbouring buildings are equipped with water storage areas are: solid paving and concrete paving
pipes or anti-water ow barriers.
(Roller Compacted Concrete Pavements RCCP). And
7. Shed storage areas should be separated from hazard- selecting a pavement type is closely linked to the use of
ous material storage areas in neighbouring warehouses requirements mentioned above.
through a 4 hour- fire-resistant wall designed to have
holes in it. Place these walls between the stored gas The solid paving can be applied where long-term
permanent concrete panels are used, as they are capable
cylinders and hazardous content barrels.
8. The upper part of the wall shall remain open with a dis- of resisting large loads and are not affected by the natural
fluctuation of temperature degrees across the year. The
tance of not less than 91.5 cm.

5. 4 Open Storage Spaces

Open Storage Places are a type of warehouses used
to store goods that do not require comprehensive
protection. These places are either treated, partially
treated or semi-treated and do not require the provision
of any cover to the stored materials. Entrances applicable
for general warehouses are provided as all the required
service facilities should be provided to receive and load
goods.

type of pavement does not require high workforce in
terms of production; and this method is often the mostly
used land levelling method.

Levelling Requirements

The levelling thickness and load is determined by the
driving wheel load, the number and the setting of wheels
in each vehicle, the wheels contact pressure and contact
area. And given the various paving requirements, the
effort made in the construction and the maintenance
could be bigger to a large extent than any vehicle with
• Treated Areas: these areas are thought to be the an equal loading capacity.
most flexible areas used to store goods, as the site
is surveyed to check for the vegetation and ground
gradient, and is provided with the appropriate
wastewater system, then treated to become a solid
surface. This area allows the storage of a number of
elements that cannot be stored in untreated areas
due to the increased tolerance capacity and a high
control capacity on surface ow. Materials used for
land levelling, are the concrete panel and the asphaltic
paving among others. Crushed and levelled pebbles

Vehicle Traffic Volume and Pattern

The traffic volume is a key consideration based on
which the land levelling and the related thickness will
be selected, it is necessary to conduct a comprehensive
study showing the number of trips and traffic operational
patterns of all vehicles. Choosing the stored materials
affects the selection of the type and thickness of
pavement.
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Weight Requirements

The pavement loading capacity is mainly determined by
the elevation and the extent available to stock goods,
or the maximum load that can be unloaded on a specific
area. The pavement type and thickness depends on the
storage requirements, whereby the temperature in the
summer may affect most flexible pavement surfaces. In
addition, a bad execution of the foundation or part of
the foundation may lead to lowering the paved surfaces
given the weight of the loads.

Paths and Aisle Planning

Figure 53: Lateral loading platforms

Open storage areas require experts capable of providing
plans appropriate for storage aisles and circulation paths
of the materials to be stored in a specific area. Generally,
the type of material stored in addition to delivery and
handling equipment impose specific dimensions that
need to be used when moving materials. And having
movement aisle plans in open storage areas provide
straight storage circulation paths in loading and
unloading areas. These plans also provide easy access
to any storage area, and ensure maximum efficiency
in terms of service utilities use of these paths. Storage
paths in open areas are a type of road given the large
dimensions of mechanical delivery and handling
equipment available. Therefore, key storage corridors
should be placed in a linear direction of the storage
area, while lateral circulation corridors are perpendicular Figure 54: Back loading platforms
with main corridors, where the actual storage area takes
a rectangular form. Main aisles should be in large open
storage areas, to be equipped by rotation with a double
aisle that accommodates vehicles that can load goods
on one aisle.
These warehouses consist of storage areas designed
and built as per the standard references of hazardous or
flammable materials storage that may be dangerous for
the health, environment and property. They may be used
to store flammable materials, acids, caustic or burning
materials, oxidized materials, materials interacting with
water and other materials thought to be hazardous.

5. 5 Flammable/ Hazardous
Material Warehouses

Hazardous material storage facilities are designed and
built so as to provide protection from material, health
and environmental hazards that may results. Storing and
handling these hazardous materials should be limited to
premises or parts of premises that meet the requirements
set in this section and to which a set of special conditions
apply.

Flammable Material Warehouse Conditions

Figure 52: Illustrative example of open storage spaces

400

• The NFPA standards shall apply on the design and
construction of hazardous material storage facilities
• Storage and processing of hazardous materials should
not be made in mixed-use buildings
• Planning and designing warehouses should consider
the possibility of incompatibility between hazardous
materials, as these designs are subject to considerations
that are related to the types of stored materials, each
material separately. The structural design and fire

Conditions for Different Types of Warehouses

control system should obtain the relevant stakeholder
(MODON) approval, after conducting a safety analysis
on the system and as per the NFPA conditions.
• The storage requirements should be considered when
designing hazardous/ flammable material warehouses
as the following:
a. The storage area is to be designed so as to prevent
surface or underground pollution in case of leakage,
placing each category of materials in a total separate
place
b. When storing acids or liquid caustic materials, a vehicle
where the driver’s seat is elevated should be used, or
liquids should be stored on the floor for them to be
stored within the vision level of the operator.
• Power-operating material transportation equipment
is the unique type of equipment allowed to be used
in flammable and hazardous material storage areas. In
this case Electrical Equipment (EE) are used whereby all
electrical devices are completely turned off. The use of
EX-type vehicles designed and assembled to be used
where there’s steam, dust and flammable fibres might
be required while checking the need for any additional
requirements that may be imposed by specific storage
conditions.

Material Separation

• Provide separated storage areas for materials with
incompatible hazardous specifications. There are six
flammable/ hazardous categories of materials that
must be accommodated in separated storage areas
provided within the flammable/ hazardous material
storage premise. There are other categories that could
be found in some designs and that require additional
separated storage areas, and com- posed of the
following:

flammable materials and highly interact with water when
in a fire. Typical oxides include the following organic
and non- organic peroxides, permanganates, chlorate,
perchlorate, sulphates, organic and non-organic nitrate,
bromates and ultrabromate, chromate and bichromate.

Toxins

Toxins are materials causing poisoning-caused death
through the respiratory system. In unfavorable
conditions such as spill, leakage, fire or mis-ventilation,
some materials or common chemical compounds such as
ammoniac are considered toxic.

Water-interacting materials

These materials interact with water and steam or with
water solutions to produce flammable gas, toxic gas,
explosive gas and heat. Flammable gas-producing
materials include calcium, cobalt, hydrides, lithium,
potassium, rubidium and sodium bullion. And explosive
gas-producing materials include arsenides, borides,
nitrides, phosphides, carbides, selenides, silicides,
sulfides, and tiliorides. As for heat- producing materials,
they include non-water acids, concentrated acids and
concentrated alkalis. It is necessary not to use waterbased firefighting systems in water-interacting material
storage areas. In this case carbon dioxide or halon re
extinguishers would be acceptable.

Caustic or Burning Materials

Caustic materials or alkalis may liberate hydrogen when
contacting aluminum, as they do not comply with acids
and must be isolated from acids to ensure safe and ef
cient operations.

Organic Peroxides

Organic peroxides should be stored in separated
warehouses, totally isolated from other materials.

Separation Requirements
The following separation requirements shall be provided
• Liquids are identified as per NFPA code 30, the same as in hazardous material warehouses:

Flammable and Combustible Liquids

any other matter with liquidity exceeding 300 degrees
to penetrate asphalt, when testing them as per the
asphaltic material penetration test.
• Flammable liquids having a ash point of less than 38
degrees, and a steam pressure that does not exceed
275 (kilopascal) in 38°C.
• Flammable liquids have a ash point of 38 °C or above.

a. Acids must be isolated from other materials, including
chemical materials inside erosion- causing material
area
b. Isolate flammable liquids from acids and oxides
c. Isolate organic acids from oxides
d. Isolate oxides from all flammable and combustible
liquids

Acids

Acids, acidic fog, gas with arsenides, borides, carbides,
cyanides, fluorides, phosphides, selenides, silicides,
sulfides, sulfate, tiliorides interact to generate poisonous
vapors. These materials liberate hydrogen when in
contact with metals and hydrides.

Oxides

Oxidized materials are solvable chemical materials
under specific conditions to produce oxygen. These
materials may generate re when in contact with
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Shared Warehouses (shed storage spaces and
hazardous/ flammable materials warehouses)

Figure 55:Plan showing how to isolate hazardous and

Tight Gas Cylinder

Tight gas cylinders are to be stored for flammable and
non-flammable gas, and for gas classified as oxides in
level higher than the ground floor (mezzanine) and not
in flammable/ hazardous material warehouses. Small
cylinders placed in trunks and forming an integral
part of other equipment can be stored in flammable/
hazardous warehouses, if not properly separated from
non-compliant materials.

Barrel-packed petroleum, oil and lubricant
products

Barrel-packed petroleum products, oils, and lubricants
with a flashing point exceeding 38 C° can be stored in a
level higher than the ground floor (mezzanine) or in open
storage facilities with hermetic dockings and sand bags/
dams or ponds to contain any accidental leakage. Filled
petroleum , oil and lubricant products can be stored in
outdoor warehouse, provided that barrels are made of
erosion-resistant or thermally galvanized materials to
remain protected from erosion.

Other materials

Dry erosion-causing and other materials that are subject
to control, in addition to radioactive materials with
no other hazardous effects, can be stored in public
warehouses. Other radioactive materials should be
stored in specific and separated areas.

Relation to Other Buildings

• When indicating site requirements, neighbouring
buildings and potential exposure to hazardous
materials is to be taken into consideration
• A buffer area of at least 15.2 m should be taken into
consideration between the warehouse and the nearest
residential area, stream or water surface
• Firesectorin flammable liquid and other hazardous
material warehouses should not exceed 1858 m
• Flammable/ hazardous material warehouse building
elevations should not exceed 7.6 m
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• When hazardous/ flammable material ware- houses are
combined with shed storage spaces, a 4 hour-lasting reresistant wall should be provided to separate between
both storage areas. The warehouse and shaded area
ground level is to be the same, while providing drainage
channels to contain accidental leakage. Accessing the
roof should be from the warehouse basin rather than
the storage area
• Construction: ceiling materials should be indicated as
being thermal-expansion and torsion resistant to avoid
the ceiling destruction in case of fire (table 11)
• Structural elements: structural elements shall not be
combustible
• Fire- resistant walls: providing 4-hour-lasting reresistant walls to separate non-compliant storage areas
from other uses and contain re areas. Outer walls may
be classified as 2-hour- lasting walls.
• Doors: fire resistant doors, either rolling or sliding,
should be made of steel. Whenever possible, it would
be better to avoid having doors on re-resistant walls,
metallic doors are to be provided for staff
• Explosion release: in storage areas classified as
separated rooms or annexed buildings, and where class
1-A (NFPA-30) liquids are stored in 3.79 L containers,
the wall or the outer surface is to be designed for the
explosion release, such as low-weight walls and ceilings
with roof-hole or windows to re- lease explosions. NFPA
68 standards are used and they include requirements
for those two types of warehouses.
• Floor: a non-absorbable, non-slippery acid- and-erosion
resistant wrapping layer is to be used for all storage
area floors and flammable material warehouses
• Washrooms and eyes washing stations: emergency
restrooms and eye washing stations are provided
within 30.5 m of the areas exposed to potential
leakage within the facilities
• Ventilation: for each storage area found in each of
the hazardous material categories indicated in table
11, there’s a related separated ventilation system.
Controlled ventilation systems should be continuously
provided, while preventing accumulation of exploding
steam. The ventilation ratio should be as the following:
the actual release hole to the floor distance should
be at least 1:30, using roof- ventilation holes or other
appropriate ways. Provide the mechanical air movement
with the minimum of 6 air hourly replacements for
each indoor warehouse. The ventilation system should
be linked to the room lighting key, air provision and
steam extraction system from the floor and the ceiling.
Air streams, fans and other parts of the system used
to release erosion-causing materials from the erosionresistant building.
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Figure 56: Illustrative section of a re-resistant material
warehouse

Table 11:

General Requirement of Hazardous Material Storage Facilities
Site

Requirement
Ventilation

Electric Requirement
Explosion
Resistant

Erosion
Resistant

Construction Material

Type as
per NEMA

Fire
Resistance

Non
Absorbable

Fire Protection

Erosion
Resistance

Drainage
Channels

Sprinkler
density
Gallon per
minute per
square feet
(L/s/m2)

Explosion
Release

Offices

Positive pressure

No

No

1

Yes

No

No

N/A

0.16 (0.10)

No

Restrooms

Positive pressure

No

No

4

Yes

No

No

Wastewater
sewers

0.16 (0.10)

No

Machine room

Positive pressure

No

No

1

Yes

No

No

Wastewater
sewers

0.16 (0.10)

No

Acidic material

Negative pressure

No

Yes

7

Yes

Yes

Yes

Yes

0.35 (0.23)

No

Caustic materials

Negative pressure

No

Yes

7

Yes

Yes

Yes

Yes

0.35 (0.23)

No

Interacting materials

Negative pressure

Yes

Yes

7

Yes

Yes

Yes

Yes

Dry

Yes

Oxidized materials
Flammable materials

Negative pressure

Yes

Yes

7

Yes

Yes

Yes

Yes

0.35 (0.23)

No

Flammable materials

Negative pressure

Yes

Yes

7

Yes

Yes

Yes

Yes

0.35 (0.23)

Yes

Other controlled
materials
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All spill-containment systems ensure containment
• Protection from lightning strikes: protecting structures
through fixing channels supporting the grid frame on
from lightning strikes as per NFPA 78
a concrete floor.
• Alarm devices: provide hazardous chemical material
storage areas with alarm devices indicating leakage or • The grid design provide the capacity to lock liftable
interlinked sections in aisles and ship- ping doors to
spill of stored chemical materials
ensure that grids remain in place when moving material
• Contain and control spills: ways should be provided to
transportation equipment above them. The crosscontain and eliminate spill, when relevant
section of the parts forming the grid frame should take
• Basins: basins are used to contain spills of stored goods
a “Z” letter form rather than “L, and placed in a way
or those handled outside the buildings.
that both the letter “Z” legs form the grid pocket and
• And as per NFPA 30 standards, the basin should at
the third leg remain horizon- tally at the floor level, as
least have the size of the largest quantity of liquids
shown in figure 35. This aims at protecting the cement
that could be released of the largest storage container
borders around the grid frames from the damage that
within the area surrounding the pond.
may occur from material transportation vehicle wheels.
• Ground trenches and containment systems: a ground
trench with a grid barrier is to be used at each entrance
to contain and control hazardous chemical spills.
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•

•
•

•
Figure 57: Illustrative plan of the drainage system

• Electronic-guiding cabling: when an underground
electronic-guiding cable is used to guide materials
transportation vehicles through trench grids passing
through aisles or shipping doors, non-magnetic bar
sections are used extending for at least 6 inches (150
m) at each side of the cable path, in a way that does
not harm the magnetic field of the guiding cable by
inserting cables through iron or magnetic bars. Or
otherwise, open drainage channels are used and the
guiding cable is used below them, covering the guiding
cables through iron or magnetic bars or drainage
channels.
• Staff exits: staff exit door should be lifted 6 inches (150
mm) above the floor to avoid the leakage of spilled
liquids. Where the trench passes next to staff exit door,
steel panels are to be used instead of the grid to avoid
any re in the trench leading to the blocking of the exit
door.
• Floor setbacks: when needed, and for specific design
purposes, or for containment purposes, internal
storage floor surface setbacks should be of at least
6 inches (150 mm) below the warehouse basin,
neighboring back-office or areas to prevent the ow of
hazardous liquids spilled in these areas. Across these
areas, slopes must be provided at the entrance of
vehicles. This method is not encouraged for not being
operationally efficient, and for the resulting additional
surface requirements of the mentioned slope.
• Containment: Use of grid-covered internal gutters with
350 gallon capacity (1323 L) in addition to a trench
system ensuring spill or leakage containment for less
than 1000 gal- lon (3785 L) or 10% of the total spilled
liquid across all container in each room. Provide a
containment capacity of 1000 gallon (3785 L) in the
truck path adjacent to the shipping and receiving area.
404

•

Introduce a controlled ow system to block the entry of
spilled or leaked materials to the stormwater drainage
system, stream or any other water body.
Drainage: establish platform shelves (palette goods)
and the related mechanic vehicle guiding systems
to ensure smooth ow of leaked liquids to collection
trenches. Preserve floor surfacing requirements. Floor
gutters should not be established in storage areas in
flammable/ hazardous warehouses
Immediate firefighting systems: provide all areas with
immediate firefighting systems
Design requirements: the system design should
meet the low-expansion foam system and compound
mediums criteria requirements, namely: NFPA 11,
NFPA 12, NFPA 13, NFPA 30, NFPA 231, NFPA 231 C,
CFR 29 and section 1910.
The demand on sprinkler water is based on a hydraulic
system design. Sprinkler nozzles must be appropriately
chosen to be placed in erosion-causing environment.
Water-interacting material storage areas are protected
by providing them with a 1310 Bromotrifluoromethane
or carbon dioxide-based firefighting system (halon).
When using dry system (with-out using water),loud
alarm devices must be provided operating 30 seconds
before activating the system. The automatic alert of
the local firefighting management should be provided
when activating the system.
Sprinkler control: control to indicate sprinkler sites
through the use of the striated mechanic pipes rather
than the geared pipeline accessories as shown in figure
21. Please call the maritime project NAVSUP to use the
ware- houses for guidance on specific applications.

Figure 58: Sprinkler system in an acidic material storage
warehouse

Environmental Conditions

In addition to the conditions mentioned in chapter one,
the following conditions apply on flammable/ hazardous
material storehouses

Conditions for Different Types of Warehouses

Flammable Material Storage Conditions:

• The storehouse should be equipped with firefighting
devices and equipment that are adequate to the
allocated space and the nature of stored materials.
Chemical material store- houses are to be equipped
with an immediate firefighting system given the high
risk.
• Doors and holes available at joints should be fireresistant and should permanently remain locked, or to
be of the automatically-closing type when a fire occurs
not to be a way for the fire to spread.
• A periodic inspection should be conducted on electric
structures and equipment to ensure safety and prevent
the occurrence of any electric damage as a result of the
warehouse extended electrical structure malfunction
• A periodic maintenance for devices and firefighting
equipment available in the warehouse should be
conducted. These should be hanging in an accessible
place.
• The size of the container and charge should not exceed
the acceptable limit, which indicates the capacity and
chemical material flammability.
• Flammable liquids such as gasoline, fuel oil, dyes and
others, should be stored in special containers and
marked in writing to indicate the content and the
flammability. These containers should be stored in
areas specially designed and allocated for this purpose.
• Appropriate chillers should be used to store volatile
material
• The need to provide and use safe lighting for electric
devices and pipelines to be fire-resistant and avoid the
occurrence of electric spark that could lead to a fire
within stored materials
• Containers should be provided in large charge storage
areas, with not less than 15 cm high to contain liquids
in case of spilling, taking into consideration not to fully
fill charges.
• Guidelines should be indicated on how to use
firefighting equipment and how to behave in case of
fire, what path to take and how to evacuate in case of
emergency. These guidelines should be placed in an
apparent place until easily recognized and memorized.
• Safety data are preferably to be provided (MSDS10)
for each product available in the warehouse

Solvents and Toxic Material Storage Conditions

• Solvents and toxic materials should be stored in special
containers marked in writing to indicate the name of the
material and the degree of toxicity or hazardousness,
in addition to the precautions to be taken while using
or handling them or even opening these containers
• Store toxic materials in a way that prevents its spread
in case of spilling or leakage, in safe areas where no
one is allowed access under no circumstance

• Chemical materials should not be exposed to direct
sunlight or local heat
• Storehouses should be provided with respiratory
system protection devices, protection gloves and
safety eyeglasses
• Workers in these storehouses should get acknowledged
with how to use these equipment and how to protect
themselves from potential risks
• All information and instruction indicated on container
must be carefully read, while ensuring that all the
written necessary precautions have been taken before
moving the container from one place to another or
before being handled.
• Emergency shower and eyewash-equipped places
should be provided in warehouses to be used in the
event of a worker using a toxic material during working
hours.

Tight Gas Storage Conditions

• Cylinders should be painted differently depending on
their content
• Each cylinder is marked as empty or full and should be
easily identifiable
• The name of the material written inside the cylinder is
to be written clearly on the cylinder body
• Oxygen cylinders should not be stored inside buildings
and in the same room as Acetylene or fuel cylinder
unless totally isolated from each other by a re-resistant
barrier
• Cylinders should be placed vertically and tightened
with chains. It is strictly prohibited to roll or slide them
horizontally, and should be moved in specially-made
vehicles
• The protective cover should be placed above the
cylinder valve to protect from damage
• Valves of stored cylinders should be closed, whether
they’re full or empty
• No oils or lubricants should be used when tying
something upon cylinders
• Flammable and toxic gases storage should be made
above ground level and it is not allowed to store them
in tunnels
• Interacting gases are to be separated or isolated from
each other with sufficient distance
• The path to cross to arrive to the cylinders should be
free of obstacles so they can be easily closed when any
emergency occurs
• Staff deployed to work on tight gas, are required to be
knowledgeable of storage and handling rules and the
related emergency procedures.
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6. Sustainability

in Warehouses

6. 1 Introduction

• Achieving higher revenue on the medium and long
term by reducing costs of energy and other resources
and of buildings maintenance and operation, while
also providing better production environment in
warehouses thanks to a better internal environment
for workers.

Sustainability and resource conservation are currently
considered the topics of the hour and their inclusion in
facilities’ development, design, and management leads
to savings in energy consumption and conservation of
natural resources, in addition to creating a better work
and life environment.
MODON encourages owners and investors to
take sustainability seriously though incorporating
A sustainable warehouse design has the below benefits: sustainability principles in design and development
• Achieving efficiency in facilities and buildings’ design of industrial facilities, and respecting recommended
and reducing energy consumption;
standards and requirements.
• Rationalizing potable water consumption, thus
contributing in reducing sewage water production and
its treatment and transport cost;
• Improving buildings’ internal environment, through a
series of important benefits such as better air quality,
adequate internal temperature, management of sun
glare and daylight, etc.;
• Reducing negative impact on external environment,
including less harmful gas emissions and water and air
pollution, and water consumption;
Design

Reduce waste in design stage through:
»»
»»
»»

Off-site manufacturing
Standard components

Provision of spaces for recyclable materials

MODON encourages developers, investors, and
contractors working in industrial cities to provide ways
and solutions for reducing garbage production, starting
from design of the factory and subsidiary facilities, to
provision of assigned spaces for waste collection and
sorting once the operation starts, as well as during
construction process, and finally during the warehouse
operation as shown in the below figure.

Construction

Reduce waste when building warehouses and
subsidiary facilities through:
»»

Waste management plan

»»

Waste sorting

»»
»»
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6. 2 Material Resources Efficiency

Waste production reduction
Recycling

Operation

Reduce waste when operating warehouses and
subsidiary facilities through:
»»

»»

Waste collection and sort- ing
Recycling

Sustainability in Warehouses

Within this framework, MODON advises consultants Effective insulators include extruded polystyrene, mineral
to conduct studies and present suggestions to reduce wool, rock wool, and glass wool. Project engineers are
encouraged to explore materials with high heat insulation
environmental impact.
• When designing warehouses, MODON recommends properties in order to enhance their overall performance
off-site fabrication to reduce waste production during and reduce heat gain.
construction works waste, with building components
being produced off site in specialized factories and
then trans- ported on site for assembly. This system is
very common and is often used for building facades
and rooftops, especially for metal buildings, and can
be easily adapted to ware- houses.

As for during the construction stage, contractors are
encouraged to prepare a waste management plan to
reduce waste production and increase recycling on-site
as it has many benefits, including:

Insulated panels are among the most used insulators
in warehouses and administrative buildings. They are
constituted of extruded polystyrene covered from both
sides by hot-dip zinc or thin aluminized steel.
These panels can be flat or undulated and can also
be assembled as external walls for concrete or steel
buildings.

• Reducing on-site waste production
• Reducing on-site construction time
• Reducing construction cost, and achieving better
quality construction

Finally, when starting the operation stage, production
line waste, including waste water and harmful materials,
must be treated in a separate way as mentioned in parts
4 and 8 of the present guideline.
In addition to the above, in order to reduce warehouse
operation environmental impact, warehouse owners
and workers are advised to ensure dedicated spaces
for collection of recyclable waste. The total area of
these spaces depends on the area of the warehouse, its
facilities, type of product, and manufacturing method,
noting that all elements are de ned in a more detailed
way by waste management and recycling experts.

Table 12:
Sample of recyclable materials
Offices

Warehouses

Paper

Paper

Cardboard

Cardboard

Aluminum cans

Plastic

Glass bottles and cans

Glass

Plastic

Wood
Metals

6. 3 Building envelope Walls
Walls

All external walls must include thermal insulation material
which helps reducing heat gain, especially in summer.
Insulator type and thickness is determined by engineers
to Heat Transfer Index (U-value) equivalent to 0.2W/ m2K
at most for the wall.

Building shell

Rooftops

All rooftops must include heat insulators to reduce heat
gain, particularly in summer. Insulator type and thickness
is determined by engineers to achieve a Heat Transfer
Index (U-value) equivalent to 0.1 W/m2K at most.
Extruded polystyrene is considered the best insulating
material for concrete rooftops, with insulated panels
being the best system for steel buildings, especially
factories and warehouses as they are constituted of
extruded polystyrene insulator covered from both sides
by hot-dip zinc or thin aluminized steel.
Polycarbonate slots are recommended for warehouse
rooftops as they are light-weight, easy to install,
less expensive (than glass) and have a good thermal
performance. This system is constituted of multicell polycarbonate sheets with rough external feel
(hammered glass). (These systems are known in KSA as
Lexan, their main component, produced by SABIC).
It is recommended to have a thickness of 38 mm or more
and a light transmission index of 55% at least for white
or translucent colors with a solar heat gain coefficient of
0.55 at most.
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Roofs

Windows and Glass Usage Rate

Glass in walls and rooftops must be constituted of several
layers of high performance glass to reduce heat gains,
knowing that it is possible to use Argon gas between the
different layers, as well as insulating and colored paint.
It is advised to target a Heat Transfer Index (U-value)
equivalent to 1.8 W/m2K at most for glass.
Polycarbonate slots are translucent multi-layer panels
that allow light to go in, and are also recommended for
warehouse and industrial building walls at a minimum
thickness of 38mm and a light transmission index of
55% at least for white or translucent colors. The Solar
Heat Gain Coefficient must be of 0.55 at most, while
it is advised to target a Heat Transfer Index (U-value)
equivalent to 1.65 W/m2K.

6. 4 Potable Water

Water efficient equipment must be installed in all
lavatories with maximum water ow rate as follows:
•
•
•
•

Windows

Restrooms: 1 GpF (Gallon per Flush)
Urinal: 0.5 GpF
Sink: 1.8 GpM (Gallon per Minute)
Washrooms: 1.8 GpM

Several types of water-efficient plumbing equipment
are currently available in local markets and include for
example aerator-equipped tap that reduces water flow.
It is also advised to use infrared sensor taps as well as
low-flow toilets such as 3/6 liter and low-flow showers.

Envelope Openings

6. 5 Optional Requirements

• Openings in warehouse facade shall represent 25% at
most of the overall area of external walls
• Openings in administrative building facades shall
represent 40% at most of overall external wall surface;
• Openings in warehouse rooftop shall represent 15% at
most of overall rooftop area

In addition to this, MODON seeks to enhance
performance of buildings and sustainable site elements
which have been recommended in this guideline and
encourages developers to follow essential procedures to
achieve a sustainable development:

Openings in external building envelopes are allowed up
to a certain size to avoid high heat gain and excessive MODON seeks to support sustainable approaches in
heat inside the building, especially in summer. Following facilities development and management, especially
when such measures have many bene ts for developers
guidance shall be respected:
on both short and long term.
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• Green building certification
• Production of renewable and low carbon energy

Sustainability in Warehouses

Green Buildings Certificates

Having green building certificates from local and
international rating systems adds in credibility and
reflects a commitment to minimum “green buildings”
elements. International ratings systems such as LEED
and BREEAM award certificates to projects after a
full examination of facilities’ designs against a list of
green building standards for several elements such as
location, energy, water, construction materials, external
environment, etc.
Following MODON’s guidance will help investors
and developers in securing green building certi
cation; they will also need to implement a number of
requirements related to targets and standards that need
to be respected and documented through calculations,
drawings, and reports to be prepared at various stages
of design and construction.
In general, MODON recommends LEED system as it is
one of the oldest and most used and known systems
among engineers, consultants, and contracts (noting that
MODON also accepts other systems such as BREEAM).
Should the developer choose to have a green building
certificate, MODON must be notified and receive a copy
of the certificate once the project is completed.

Low-Carbon Renewable Energy Production

MODON recommends the study of solutions and
techniques related to production of low- carbon
renewable energy within the boundaries of the site, which
helps reduce energy consumption and carbon emissions
as well as use of fossil fuel rather than traditional fuel.
MODON also recommends studying the possibility of
applying the below techniques, developing possible
solutions, and applying them on-site:
•
•
•
•
•
•

Thermal solar energy (for water heating)
Photo-voltaic cells
Geothermal heat pump
Wind turbines
Bio-fuel
Mixed thermal energy

Selected solutions must be presented to MODON within
a study containing the below data at the least:

• Volume of generated energy using the suggested
system (percentage of annual consumption)
• Financial recoupment and impact on life- cycle
• Impact on land use
• Impact on surrounding environment
• Maintenance
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7. Design

Phases of the
Warehouse
and the
Related Utility
Buildings

7. 1 First Stage: Soil Studies for
the General Location and
Adjustments
This stage includes the following:

1. Conduct needed borings to identify soil properties for
construction works clearly showing the land’s topography and levels and defining adequate levels for uses
on-site
2. Industrial permit
3. Land allocation letter
4. Prepare a sketch showing the warehouse’s general location as well as surrounding streets with their width
and services provided from the industrial city or MODON
5. Prepare a detailed plan of the general location’s needs
in term of storage spaces as well as the administrative
building, service locations, and functional relationships
among all elements
6. Prepare the preliminary plan of the general location
showing doors, entrances, warehouse buildings, electricity rooms, and guard’s room according to functional
relationships among the different components as well
as the internal road network, waiting areas, loading
and storage locations as well as general facilities buildings and any other element needed for the general
location along with preparing an information sheet of
the warehouse by the consulting company designing
the warehouse
7. Prepare a program for exploitation of areas and setbacks
8. Warehouse needs in term of electricity, potable and
utility water and produced sewage quantities
9. Standards for sewage water produced by the warehouse

7. 2 Second Stage: Preliminary
Building Design

After the first stage, initial drawings are made for
buildings architectural designs (including guard’s room,
electricity room, wall, and any other buildings within the
general location) and include ground and upper floors
horizontal projections.

•

•

•
•

•

addition to loading and unloading bays, marshaling
areas, truck parking spaces, internal roads and car
parks, entry and exit roads for cars, workers, and truck
showing all dimensions and sizes knowing that the
scale of the drawing shall be of 1:500 at least according
to the warehouse surface in addition to the relation of
the warehouse to surrounding roads and uses
Plan of the horizontal projection of the warehouse’s
main building showing all dimensions and sizes as well
as levels of all the different sections from the source in
addition to columns and other load-bearing pillars at a
scale of 1:50 or 1:100
Plan of horizontal projections for all floors of
administrative buildings and workers’ services and
prayer room or any other building at a scale of 1:100
showing all dimensions and sizes
Detailed tables for openings – doors and windows
– with a complete description of the quality of these
openings
Finishing of floors, walls, internal ceilings, and
external facades with sectors plan for administrative
buildings, workers’ services, prayer room or any other
building at a scale of 1:100 showing levels, heights,
external finishing for facades, heat insulation, and rain
protection
Plan for the electricity and guard’s rooms at a scale
of 1:50 showing horizontal projections, sectors, and
facades with all sizes, levels, and finishing with a plan
showing the external form of the fence and gates
with all details at a scale of 1:50 at least; noting that
reticulated fences may not be used and that the fence
should be in accordance with the model used and
adopted by the MODON

Construction Works Plans

Construction works requirements include maps showing
all construction elements (both concrete and mineral)
using the below specification:

1. The design shall be in accordance with Saudi codes and
standards
2. The file shall include all catalogs and detailed drawings
for metallic structures and pre-cast slab and other elements necessary to clarify the warehouse from a construction point of view

After adoption of initial designs, work starts on final The following plans are presented:
1. 1.Horizontal projection of foundations for all the projdesigns for the projects; they include the following:

7. 3 Third Stage: Final Design
Stage
Architectural Works Plans

• The general location’s plan showing the building’s
location including storage areas, preparation, loading
and unloading spaces, shipping and receiving offices,
workers and employees offices, needed services, in
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ect’s building showing axes (same as in general location)
as well as symbols of bases and columns and full-dimensional details, reinforcing iron, concrete stress, type of
cement used in foundations and construction levels for
all parts as well as insulation methods for foundations,
in addition to soil stress taken into account during design of foundations and all loads taken into account in
the design

Design Phases of the Warehouse and the Related Utility Buildings

2. Plans of above-ground level facilities showing structures, ceilings, and main beams (metal or reinforced
concrete facilities. These plans shall include reinforcing,
explanatory sectors, and construction separators, etc
3. Plan showing distribution of arming iron for vertical
projections and sectors of beams and columns for main
sections at an adequate scale while also showing distances among stirrups
4. Construction plans for ground and upper water tanks
showing reinforcing iron, dimensions, and levels
5. Construction plans for analysis tanks, inspection rooms,
and septic tanks showing all details after taking into account soil stress in various industrial areas
6. Construction works for fences, the guard’s room, and
the electricity room
7. Plans showing dimensions and sectors of the metallic
structure of main and secondary beams as well as it fixture method and turnbuckles
8. In addition to the above, construction plans must bear
all important remarks by the designing architect such
as:
• Maximum stress allowed for concrete
• Maximum stress allowed for reinforcing iron
• Specifications of iron used in metallic structures
• Specifications of welding used in metallic structures
• Specifications of bolts used in metallic structures
• Necessary specifications and precautions to cast the
concrete in a good way for it to be of the required
quality
• Necessary and sufficient time for keeping turnbuckles
before removing them
• Practical ways of installing metallic structures
• Necessary requirements for general safety during
execution
• Temperature degrees on which the facility was
designed
• Wind speed and method of calculating resulting
pressure that the facility can bear
• Earthquake magnitude that can be handled
• The difference of maximum landing below bases

Plumbing Works Plans for the Location
The following plans must be submitted:

1. A topographic plan showing earth level and the levels
of surrounding streets with a contouring plan when the
land is un-leveled
2. Plan showing the location of existing services on the
surrounding streets such as water and sewage networks as well as inspection rooms, and defining the
internal level and stormwater network, noting that it’s
preferable to compare current levels with the closest
benchmark
3. Plans showing the final floor slab surface at 30 cm
above the final surface of the sidewalk, keeping in mind
that the difference in levels between floors surface at

the gates and the facing street surface shall not be below 15 cm
4. Plans containing the below
• Horizontals sectors of roads showing lo- cations of
services’ installations with floor standard details
• Standard details for slopes (if available
• Inspection rooms with clarification of their dimensions,
internal bottom level and gradient, and distances
between rooms
• Specifications of inspection room’s cover with its
base and resistance of loads, clarifying the size of the
opening internally, noting that it should be 60 x 60 cm

Water Tank Plans

Water tank plans must include the below:

• Internal and external capacity of the tank according to
warehouse needs
• Clarification of the ground’s level on nature and the
final level of the tank’s bottom
• The space between the ceiling of the tank and the
highest water level in it shall not exceed 50 cm
• The tank must have an opening with a cover and a base
as well as the cover’s resistance to weights clarifying
the size of the opening internally knowing that it
should be a minimum of 60x60cm
• The tank must have a ladder made from anti-rust
material such as aluminum, stainless steel, and
galvanized iron
• A pipe to aerate the tank with a net to protect it from
insects
• Achieve total insulation of the walls, ceiling, and floor
of the tank to avoid water leakages into the tank and
out of it

Potable/Utility Water Plans

Plan clarifying potable water installations system for the
project at a scale of 1:500 including the below:

• Location, diameter, and path of pipes
• Water tanks sufficient to meet the needs of the
warehouse and it is recommended that the reserve
should last for 3 days with a minimum of 1 day
• Pumps room
• Capacity and strength of pumps with provision of a
spare pump
• The pump should include a water pressure tank
• Provision of valves on section’s exits
• Casting concrete blocks to prevent pipes from moving
on bends and branching spot rod
• Providing necessary extensions with the pump
clarifying this with an illustration
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Sewage Tank Plans

• Diagram for electricity installations clarifying all
distribution boards, whether main or subsidiary,
Sewage tank plans must include the below:
with details, emergency loads and all main cables for
• Internal and external dimensions of the tank according
the building mentioning their sizes and linkage to
to the required capacity
electricity source
• Clarification of the ground’s level on nature and the
•
Lighting
units specifications table
final level of the tank’s bottom
•
Tables
for
electricity supply units
• The space between the ceiling of the tank and the
• Specifications of electrical works and related units
highest water level in it shall not exceed 50 cm
• The tank must have an opening with a cover and a base
Lighting plans
as well as the cover’s resistance to weights clarifying
• Plans showing lighting of building units including
the size of the opening internally knowing that it
lighting of emergency exits and evacuation paths at a
should be a minimum of 60x60cm
scale of 1:100
• The tank shall have a ladder made from material
• Plans showing external lighting and lighting of the
resistant to rush sewage water
main site as well as external fences at a scale of 1:200
• A pipe to aerate the tank with a net to protect it from
insects
Electrical power plans
• A separation wall above water level so that the length • Plans for building units showing electrical powers,
of the entering sewage water room is equivalent to
sockets, and circuits for building units at a scale of
two thirds of the total length of the sewage tank
1:100

Sewage Plan

The plan must be at a scale of 1:500 and include locations
and diameters of pipes and inspection rooms as well as
the tank.

Stormwater Drainage Plan

• The plan must be at a scale of 1:500 including the
below:
»»
»»
»»

Levels
Drainage pipe diameters
Inspection room with clarification of its dimensions, internal
bottom level and gradient, and distances between rooms

• Plans for building units showing supply to conditioning
and aeration units and pumps as well as electricity
sockets showing the supply of these units, sockets,
control centers, distribution boards and supply lines’
paths as well as these units’ load tables at a scale of
1:100
• Plans showing the site’s electrical supply showing
main and subsidiary distribution boards as well as
cable paths between the main board and those in
external equipment locations such as the fire pump,
potable water pump, etc and their electrical supply,
and showing the location of the subsidiary auxil- iary
energy source at a scale of 1:200
• Plans for grounding system at a scale of 1:100
• Plans for lightening-protection system at a scale of
1:100

• A sketch of plumbing works networks including rising
pipes
• Plumbing works’ unit data matrixes
• Various needed details for plumbing works
• Specifications of plumbing works and quantities table
Plans for low-tension current
on all calculations, documents, and plans prepared
• Plans for building units showing distribution of re
in accordance with requirements of the NFPA, Saudi
detection system at a scale of 1:100
codes, or accredited international standards such as
• Plans for building units showing distribution of satellite
the International Plumbing Code – IPC
television system at a scale of 1:100
•
Plans
for building units showing distribution of control
Plans of electrical works
cameras system at a scale of 1:100
Master plans
• Plans showing distribution of low-tension current
• Various details needed for electrical works;
works on-site at a scale of 200:1
• Diagram for projections of all floors for electricity
supply works
General Remarks for Electrical Works Plans
• Diagram for projections of all floors for fire detection Ground floor plans must include all links with the network
system works
supplying electrical energy to the site up to 2 meters
• Diagram for projections of all floors for satellite away from the building, and define size of links.
television works
• Diagram for projections of all floors for control camera
system works
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8. Annexes

8. 1 Annex I: Tables to be filled
in the plan matrix to be
submitted to MODON
Table 1:
General information on the warehouse
Warehouse name: ......................................................

Industrial City:..........................................................

Description of stored items

Operation

Storage capacity

Number of workers

Stored merchandise

Table 2:
Warehouse electrical supply needs
SQ

Description and model

Quantity

Electrical load
KW/unit

Volt/phase/ cycle

1
2
Total

Table 3:
Warehouse water needs
Type

Average

Workers’ needs

30 L/person/day

Irrigation water

10 L/day/m2

Total need

Total need

Expected need

Table 4:
Quantity of sewage water produced by warehouse
Description

Average

Sewage

80% of total water consumption

Total need

420

Expected need

Productivity Kg/ hour
or m3/hour

Annexes

8. 2 Annex II: Commitment of the
Company Toward Plans and
Designs For Warehouses in
Industrial Cities
Date: .........H equivalent to .............AD
We, the company..................................................., with permit number...........................................
Tasked by the warehouse owner to prepare engineering designs and plans for residential building for the warehouse of
....................................................... on land plot number ............................................, phase ............................, city....
.............................., with an area of................................, licensed by virtue of license decision number..........................
dated............................................. with land leased by MODON by virtue of agreement number ...............................
.............. dated .......................................
Commit and pledge that the warehouse designs are in accordance with all conditions and requirements as follows:

• Submitted design works are in accordance with Saudi specifications and generally accepted technical standards
• Designs of the warehouse are in accordance with conditions and requirements of warehouses in industrial cities
for all submitted designs (architectural, construction, plumbing works, electrical, industrial safety, and mechanical
works) and for all preliminary and final plans for the warehouse, and with the requirements and conditions of
the NFPA for industrial safety designs, and the list of environment requirements issued by the Presidency of
Meteorology and Environment
• In case of any difference between submitted designs and requirements and conditions of warehouses in industrial
cities, MODON’s written approval shall be sought
• The consultant bears responsibility for any damages due to any errors in the designs of submitted plans and
technical requirements, and MODON’s approval of these designs doesn’t not exempt the consultant from full
responsibility for design validity and guarantee for 10 years starting from the date of execution completion on site
• Upon submission of final plans for factories’ residential buildings,the below phrase must be written on
plans:“Planssubmitted for the residential building are under the full responsibility of the design company without
any liability whatsoever on MODON” signed and sealed by the company.

God bless,,,,,,,
Seal

Company name:.........................................

License number:..................................................

Name of manager in charge:..................................
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8. 3 Annex III: Initial warehouse
introduction form
1. General data

Name of warehouse.............................................. Address:.....................................................................................
Name of warehouse owner........................................................................................................................................
Address of warehouse owner ..................................................................................................................................
Phone number..................................................................Fax number.....................................................
Mobile number................................ Email address.............................................
Website..........................................................................
2. Storage

Storage type.............................................................
Storage methods...........................................
Means
of
transport
of
produced
materials
and
means
of
circulation
within
warehouse.......................................................... Packaging method.......................................................
Container size...........................................................
Storage methods...................................................

the

3. Expected electrical load:
4. Average daily water consumption: ................................................ m3
5. Expected daily sewage volume: ................................................ m3

In the case of warehouses of dangerous flammable material, sewage system must include a system for spill
containment to avoid leakage of dangerous material to stormwater and sewage network.
6. Expected workforce:........................................................
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8. 4 Annex IV: Construction
permit form

Construction permit form number
Permit type: .......................................... Permit number:............................... Contract number:.........................
Date of issue:................................. Date of expiry:........................

Name of facility/warehouse
Permit number

Date

Civil record number

Commercial record
number

Date

Source

P.O Box

Phone number

Fax number

Mobile number

Email

Signature date

Land plot number

Land size

Plans and supervision

Land location

Execution is carried out according to plans accredited by MODON by
virtue of letter number...................... dated........................... under
supervision of consulting company.........................

Company address

P.O box:................. Riyadh....................................
Phone:................................. Fax:....................................
Mobile: ............................................
Mailing address:........................................................ E-ma
il:................................
Manager in charge:..............................................
The license is valid for 6 months from its issuance date and MODON must be
referred to for renewal of the license 5 days before expiration.

423
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Authorization and construction conditions

Land location

1. The facility owner commits not to discard any waste
and not to harm to industrial city facilities. In case of
violation, bylaws for fines and penalties for infraction
and water and sewage facilities issued by virtue of a
decision from MODON’s Board of Director numbers
28 and 29/2004 dated 9/7/1425H based on ministerial decision number 225 dates 16/11/1425H
2. This license is considered annulled should the tenant
not start construction works within six months from
issuance date
3. Erecting a temporary wall (to be removed upon
works end) around the site and taking all precautions
to avoid any potential harm
4. Complete an accurate commitment to plans for construction pre-approved by MODON
5. Hang a copy of the permit on-site in a visible location
on an ongoing basis
6. The facility owner commits not to start erecting the
wall before starting implementation of production
room
7. Put a sign at a visible location outside the temporary
fence stating the project’s name, contractor, consultant, and their addresses
8. Commit to providing containers to transport waste
and remove all rubble from the site and neighboring
areas in a timely manner and transport them to allowed places outside the industrial city
9. The facility owner is responsible for presence of the
consulting company authorized by MODON to supervise works and for matching accredited plans with
works carried out and submit monthly reports to MODON clearly stating commitment to plans, any violation, or any deviations happening during construction
10. The facility owner is responsible for coordination
with civil defense, electricity company, and service
providers in the industrial city
11. Name of permit holder/deputy
Title: Signature: Date:

Boundaries
Direction
North
East

Permit issuer
Director

424

Seal

Industrial
City

South
West

Boundaries

Length

Setback

9. Information
Tables

9. 1 List of Information for
Forklifts

L PRODUCT

DUCT

(RACKS) ϑѧѧϓέΔѧϟΎϣΣ

ϑѧѧѧϓέΔѧѧѧϟΎϣΣ
(RACKS)



ϲϓΎѧѧѧѧѧѧѧѧѧλϟ νέѧѧѧѧόϟ
ΕέѧѧѧѧѧϣϣϠϟ
ϡ 90° ΔѧѧѧѧѧѧϳϭίΑ
ϝϭѧѧѧѧϳϣϟΔѧѧѧѧϳϭί
(ϑ) ΔѧѧѧϳϣΎϣϷ

ϝϭѧѧѧѧϳϣϟΔѧѧѧѧϳϭί
ΔѧѧѧѧѧѧѧѧѧѧѧѧϳϔϠΧϟ

ϑΎѧѧѧѧѧѧѧѧϔΗϟϺϟΓέѧѧѧѧѧѧѧѧΩ

(Ώ)

(ΔѧѧѧѧѧѧѧѧϳϠΧΩϟ)
ϑΎѧѧѧѧѧѧѧѧѧѧѧѧѧѧϔΗϟϺϟ ΓέѧѧѧΩ
(ΔѧѧѧѧѧϳΟέΎΧϟ)

ϰѧѧѧѧѧѧѧѧλϗϷ ωΎѧѧѧѧѧѧѧѧϔΗέϹ
ΔϳέΎѧѧѧѧѧѧѧѧѧγϠϟ

ϰѧѧѧѧѧѧѧϧΩϷωΎѧѧѧѧѧѧѧϔΗέϹ
ΔϳέΎѧѧѧѧѧѧѧѧѧγϠϟ

ϑѧѧѧϓέΔѧѧѧϟΎϣΣ
(RACKS)

ωΎѧѧѧѧѧѧѧѧѧϔΗέϹ
ϰѧѧѧѧѧѧѧλϗϷ
αϳΩѧѧѧѧѧѧѧѧѧѧѧѧѧϛΗϠϟ
(ύέѧѧѧϔϣ) ϥίϭѧѧѧϟ

νέѧѧѧѧόϟ

ϲѧѧѧѧѧѧѧϠϛϟ ϝϭѧѧѧρϟ

Ώ

ΔѧѧѧѧѧѧѧόϓέϟΔϛϭѧѧѧѧѧѧѧηϟ +

έѧѧѧѧϣϣϠϟ ϲϓΎѧѧѧѧѧѧѧѧѧλϟ νέѧѧѧѧόϟ
ϡ 90° ΝϭέΧ ΔѧѧѧѧѧѧϳϭίΑ

Information Sheet 1:
Sizes, weights, and radius of gyration for forklift trucks and reach trucks

ѧρϟ

Total
length +
forklift

Weight
(empty)

(m)

(Kg)

9.78

49 900

Δόѧѧѧѧѧγϟ
(Kg)

Reach Stacker

PRODUCED BY AN AUTODESK EDUCATIONAL
PRODUCT
PRODUCED
BY AN AUTODESK EDUC

(45,000 Kg)
This type of forklift is usually used
to lift laden container and may be
used in heavy and iron industries

Δόѧѧѧѧѧγϟ

(23,000 Kg)
Suitable for lifting and handling
containers, used for transporting
heavy merchandise (iron rolls)

High cost if used to transport
empty containers

(9,000 Kg)
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PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

0

Maximum
height

Orienta-tion
angle
Front=F
Back=B

Maximum
pole
height

Minimum
pole
height

Width

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

Δόѧѧѧѧѧγϟ

+


DUCT

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

Radius of
gyration
(internal)

Radius of
gyration
(external)

Distance
between
passageways

˚C

Degree
(˚)

(m)

(m)

(m)

(m)

(m)

A(m)

B(m)

8.5

B12° F6°

9.78

6.12

3.5

0.76

7.6

8.2

6.7
(including
container
6m)

11.2

10
(including
container
10 m)

14.5

13.4
(including
container
12.1 m)

6.8

4.3
(truck only)

18

16
(including
container
13.6 m)

8.2

6.7
(including
container
6 m)

11.2

10
(including
container
10 m)

14.5

13.4
(including
container
12.1 m)

6.8

4.3 (truck
only)

18

16
(including
container
13.6 m)

6.3*

3.7*

15

80 000

12

7.95

28.75

6.4

Viewer
pole

B12° F6°

8.4

4.4

5.2

3.1

0.685

5.7

(14.8)

5.29

12.065

4.6

B12° F6°

5.69

3.4

2.49

0.43

4.06

Information Tables

PRODUCED BY AN AUTODESK
EDUCATIONAL
PRODUCT
BY
AN AUTODESK
EDUCATIONAL
PRODUCED
BY AN
AUTODESK
EDUCATIONAL
PRODUCTPRODUCT
PRODUCED
BY ANPRODUCED
AUTODESK
EDUCATIONAL
PRODUCT

DUCT

Δόѧѧѧѧѧγϟ

Information Sheet 1:
Sizes, weights, and radius of gyration for forklift trucks and reach trucks

Δόѧѧѧѧѧγϟ

Total
length +
forklift

Weight
(empty)

Maximum
height

Orienta-tion
angle
Front=F
Back=B

Maximum
pole
height

Minimum
pole
height

Width

Radius of
gyration
(internal)

Radius of
gyration
(external)

Distance
between
passageways

(m)

(Kg)

˚C

Degree
(˚)

(m)

(m)

(m)

(m)

(m)

A(m)

B(m)

4.85

15 440

8.3

B12° F6°

9.6

5.05

2.4

0.635

4.6

10.9

6.7
(including
container
6 m)

3.6

(Spreader)

12.6

10
(including
container
9.1 m

14.3

13.4
(including
container
12.1 m)

Δόѧѧѧѧѧγϟ
(Kg)

(4,540 Kg)
Especially designed to lift and
handle empty containers and store
them up to a height of 3 m

(4,540 Kg)
Suitable for several external uses
and several weights (5 to 6 tons)

4.5

7530

3.65

B12° F6°

4.6

2.6

1.8

0.121

3.03

5.1

2.9

3.9

5307

4.3

B10° F3°

5.03

2.6

1.66

0.09

2.3

4.06

2.17

3.5

4990

4.3

B10° F3°

5.04

2.6

1.12

0.127

2.1

3.7

2.06

3.6

2630

4.27

B10° F5°

4.85

2.62

1.14

0.127

2.1

3.86

2.05

2.7

2680

3.66

B10° F2°

4.2

2.3

0.96

0.127

2.1

3.5

2.05

2.79

2132

3.66

B10° F2°

4.2

2.26

0.91

0.05

1.7

3.15

1.7

The most common and used type
of forklifts, it includes carburantoperated engines and is used
outdoors; those operated by
electric power are used indoors.

Forklift operated by electric power
and used indoors.

1,300 to 2,200 Kg
Very used in most warehouses and
factories, operated by a diesel
engine.
The electric type has solid wheels

900 to 1300 Kg
Type of forklift which includes
light-weight pallet, very used in
small warehouses.
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Information Sheet 1:

RODUCT

Sizes, weights, and radius of gyration for forklift trucks and reach trucks
Total
length +
forklift

PRODUCT

Maximum
height

Orienta-tion
angle
Front=F
Back=B

Maximum
pole
height

Minimum
pole
height

Width

Radius of
gyration
(internal)

Radius of
gyration
(external)

Distance
between
passageways

(m)

(Kg)

˚C

Degree
(˚)

(m)

(m)

(m)

(m)

(m)

A(m)

2.65

2730

3.5

B8° F3°

4.04

2.3

0.92

The rear
wheel
is left in
reverse
when the
forklift
can’t
move
in any
direction.

1.34

3.05*
(includes
20 cm
additional
distance
for operation)

2.01

3050

6

-

6.8

2.5

0.87 (1.1
with fixtures)

Not applicable

1.64

2.55

1.78

1.97

5.5

5.5

B5° F3°

6.39

3.4

1.24

Not applicable

1.6

2.34

1.72

1.92

-

8.3

B5° F2°

9.05

2.1

1.01

Not applicable

1.77

2.85

1.7

1.85

2980

6.03

-

6.9

3.7

1.96

Fourdirection
steering
wheel

2.26

2

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED
BY AN
EDUCATIONAL
PRODUCT
PRODUCED
BYAUTODESK
AN
EDUCATIONAL
PRODUCT
PRODUCED
BYAUTODESK
AN AUTODESK
EDUCATIONAL
PRODUCT

(Kg)

Weight
(empty)

Under 900 Kg
Small sized forklift used for
emptying and light-weight works in
specific spaces

B(m)

2600 Kg
Three-wheeled medium sized
truck, cross between forklift and
lift truck. It is used in storage
areas in narrow passageways.
Fork specifications are standard
and require an add-on for storage
spaces of more than 3.5 m high; it
is then supported with fixtures. This
truck needs additional space in
storage passageways.

2040 Kg
Scissor Pantograph Reach Truck

2040 Kg
Gallows or Moving Mast Reach
Truck

Truck (2040 Kg)

* Needed space for forklift or trucks aisle only; does not include pallet width of 1.1m x 1.2 m.

PRODUC
PRODU
430

Information Tables

9. 2 List of Information of Trucks
and Trailers
Information Sheet 2:
Size, weight, and radius of gyration for trucks and trailers
Truck

Truck
width

Maximum
cabin
height

Maximum
truck
height

Platform
height

Truck
front
axle
weight

Truck
back
axle
weight

Trailer
axle
weight

Total
weight
of truck
and
trailer

Internal
radius
of gyration

External
radius of
gyration

(m)

(m)

(m)

(m)

(m)

(t)

(t)

(t)

(t)

(m)

(m)

16.5
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

2.55

2.74

4

1.32*

5.5

10.1

16.9

44

30-24

(54-15)

15

2.5

2.74

4.22

1.32*

5.5

10.1

16.9

32.5

30-24

(54-15)

16.5

2.5

2.48

4.04

1.37*

8.2

9.7

24.6

38

30-24

(16.5)

16.5

2.5

2.74

4.22

1.32*

3.9/3.7

10.1

24.8

44

30-24

(14.0)

16.5

2.5

2.92

4.12

1.4

3.7

12.6

16.2

44

30-24

(15.54)

14

2.5

2.54

4.4

0.46

4.5

9.9

9.9

24.3

30-24

(14.0)

16.5

2.5

2.74

3.81

1.37

5.4

10.1

17

(44.0)36

30-24

(15.9)

14

2.5

2.74

3.96

-

5.4

10.1

16.7

(36.0)32.5

30-24

(13.1)

length
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
(Kg)

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
Articulated pantechniwcon van with cooled trailer

High capacity tipper

Three-axle tractor

Three-axle tractor. Typical TIR outfit

Articulated pantechnicon van – to transport bigsized light-weight loads

PRODUCED
PRODUCED
PRODUCED
PRODUCED
PRODUCED
BYPRODUCED
AN
BYBY
AUTODESK
PRODUCED
AN
BY
AN
AUTODESK
AN
BY
PRODUCED
AUTODESK
BY
AN
AUTODESK
AN
AUTODESK
EDUCATIONAL
BYAUTODESK
AN
EDUCATIONAL
BY
EDUCATIONAL
AUTODESK
EDUCATIONAL
ANEDUCATIONAL
AUTODESK
EDUCATIONAL
PRODUCT
PRODUCT
EDUCATIONAL
PRODUCT
PRODUCT
EDUCATIONAL
PRODUCT
PRODUCT
PRODUCT
PRODUCT

Articulated tanker with large axle trailer

Articulated tanker – with loading capacity of 28,640
L

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
High capacity tipper (cargo height up to 9.2 m)

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
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Information Sheet 2:
Size, weight, and radius of gyration for trucks and trailers
Truck
length

Truck
width

(m)

(m)

(m)

(m)

(m)

(t)

(t)

(t)

(t)

(m)

2.5

2.74

3.96

1.37

5.4

10.1

16.7

(44)36

30-24

(15.9)

18.5

2.5

2.92

4.12

1.40*

6.1

16.3

6.1\4

44

20.7

21.10

18.5

2.5

2.92

4.12

1.4

7.5

11.5

8.1/8.1

44

16.5

17.70

3.51

1.37

11.9

18.5

-

30.4

25.6

26.50

3.2

1.32

4.8

9.4

10.1

24.3

30-24

(13.4)

3.05

1.63

6.1

18.2

-

24.3

23.2

24

3.35

-

6

18

-

24

17.4

18.90

-

4.23

0.46

6.1

10.1

-

16.2

20.1

21.30

2.5

2.43

3.58

1.16

7.5

11.5

-

18

21

22.00

2.5

-

2.64

1.22

7.5

11.5

-

18

18.3

18.90

(Kg)

PRODUCED
15.5
PRODUCED BY
BY AN
AN AUTODESK
AUTODESK EDUCATIONAL
EDUCATIONAL PRODUCT
PRODUCT
CED BY AN AUTODESK EDUCATIONAL PRODUCT
RODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
BY AN AUTODESK EDUCATIONAL PRODUCT
AN AUTODESK EDUCATIONAL PRODUCT

Maximum
cabin
height

Maximum
truck
height

Platform
height

Truck
front
axle
weight

Truck
back
axle
weight

Trailer
axle
weight

Total
weight
of truck
and
trailer

Internal
radius
of gyration

External
radius of
gyration
(m)

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

Powder
tanker
PRODUCED BY
AN AUTODESK
EDUCATIONAL PRODUCT

CED BY AN AUTODESK EDUCATIONAL PRODUCT

BY AN AUTODESK EDUCATIONAL PRODUCT
Three-axle truck, two-axle trailer (drawbar trailer)

Three-axle articulated tanker (capacity of 18,180 L)

8

Three-axle rigid

7

Three-axle rigid tipper or skip lorry

11-10.5

2.5

2.5

2.5

2.5

2.64

2.43

2.64

-

PRODUCED
PRODUCEDBY
BYAN
ANAUTODESK
AUTODESKEDUCATIONAL
EDUCATIONALPRODUCT
PRODUCT

12

2.5

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

Four-axle rigid

PRODUCED BY PRODUCED
AN AUTODESK
EDUCATIONAL
BY AN
AUTODESK PRODUCT
EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

9.75

BY AN
AUTODESK PRODUCT
EDUCATIONAL PRODUCT
PRODUCED BY PRODUCED
AN AUTODESK
EDUCATIONAL

Two-axle truck, three-axle trailer (drawbar trailer)

Pantechnicon – closed truck – for transportation of
light-weight, big-sized loads
8.5

PRODUCED BY AN AUTODESK EDUCATIO
PRODUCED BY AN AUTODESK EDUCATIONA
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUC
PRODUCED BY AN AUTODESK EDUCATIONAL P
PRODUCED
PRODUCED BY
BY AN
AN AUTODESK
AUTODESK EDUCATIONAL
EDUCATIONAL PRODUCT
PRODUCT
18 tonne rigid

6.3

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PR
PRODUCED BY AN AUTODESK EDUCATION
Tipper (loading capacity up to 4.8 t)
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Information Sheet 2:
Size, weight, and radius of gyration for trucks and trailers

AN
AUTODESK
EDUCATIONAL
PRODUCT
AN
AUTODESK
EDUCATIONAL
PRODUCT
YBY
AN
AUTODESK
EDUCATIONAL
PRODUCT
CED BY AN AUTODESK EDUCATIONAL PRODUCT

CED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

Truck
length

(Kg)

Truck
width

Maximum
cabin
height

Maximum
truck
height

Platform
height

Truck
front
axle
weight

Truck
back
axle
weight

Trailer
axle
weight

Total
weight
of truck
and
trailer

Internal
radius
of gyration

External
radius of
gyration

(m)

(m)

(m)

(m)

(m)

(t)

(t)

(t)

(t)

(m)

(m)

4.4

1.78

1.93

-

0.43

1

1.5

-

2.5

12.2

12.80

6

2.24

2.82

-

0.76

1.6

3.2

-

4.8

13.1

14.00

2.29

2.29

-

0.92

3.5

8.6

-

12.1

14.30

3.4

3.4

-

3.5

4.8

-

8.3

15.2

16.20

3.2

4

0.46

4

6.8

-

10.8

14

15.20

2.74

4

1.32

4.8

9.4

10.1

26

24.3

13.4

Van 1 tonne

Fire appliance (medium size)

7.4

Dustcart (medium capacity)

12.5

Articulated van

6.5

2.29

2.29

2.5

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

8

PRODUCED
BY BY
AN AN
AUTODESK
EDUCATIONAL
PRODUCT
PRODUCED
AUTODESK
EDUCATIONAL
PRODUCT

Brewer’s dray

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

Van 2 tonne

1. Truck width does not include side-view mirrors, which would add up to 31 m at most
2. Includes 2.44m increase of the container or the fixed part and changes according to types of tires and height of structural
frame
These trailers may carry containers for transportation adding 1.5 m container height.

PRODUCED BY AN AUTODESK EDUCATIONAL PR
PRODUCED
AN
AUTODESK
EDUCATION
PRODUCED
BY
AN
AUTODESK
EDUCATI
PRODUCED
BYBY
AN
AUTODESK
EDUCATIONA

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PR
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9. 3 List of Information of Area
Requirements for Support
Services
Space

Length (m)

Width (m)

Area (m2)

Private offices
Warehouse manager

6.1

4.9

29.7

Staff manager

4.3

3.7

15.6

Manager

3.7

3.7

13.4

Assistant

3

2.4

7.4

Secretariat

2.4

2.4

5.7

Accountant

1.5

2.1

3.3

Stock Manager

1.5

2.1

3.3

Bids

1.8

2.4

4.5

Operation

1.8

1.8

3.3

Open offices

Meeting room

3

3

9.3

Interview room

2.4

2.4

5.9

Programming

2.4

2.4

5.9

Open support services
Files

0.3

1.5

0.5

Entrance/Reception

9.1

6.1

55.7

Main aisle (1)

-

-

-

Secondary aisle (2)

-

-

-

1.2

2.2

Photocopier

(2)

1.8

Closed support services
Mail room

7.6

3.7

27.9

Restrooms (1)

7.3

2.4

17.8

Guard’s locker

1.8

1.2

2.2

Changing room

3

0.6

1.8

Supplier room

5.5

3.7

20.1

Computer room

7.6

6.1

46.5

Meeting room

7.6

6.1

46.5

Cafeteria (3)

18.3

6.1

111.5

First aid

4.9

3.7

17.8

Notes:
(1) Estimated at 25% of private offices and offices in open-space areas
(2) Estimated at 30% of floor surface for offices in open spaces
(3) Estimated area for 50 workers and employees

434

References
• Mulcahy E.D., (1994). Warehouse Distribution & Operation Handbook. McGraw-Hill, Inc.
• Baker,P.(2010).ThePrinciplesofWarehouseDesign.ThirdEditionPublishedbytheCharteredInstituteofLogistics and
Transport in the UK
• Drury, J. and Falconer, P. (2003). Building for Industrial Storage and Distribution. Second Edition
• Fisheries and Aquaculture Department Chapter7 Cold Stores. FAO Corporate Document Repository
• Hiregoudar C. and Raghavendra, R. (2007) Facility Planning And Layout Design, Technical Publican Pune
• Tompkins, J., White, A. J., Bozer, Y., AND Tanchoco J.M.A.(2010) Facilities Planning, Fourth edition, Wiley
• Tompkins, A.J. and Smith D.J, (1998). The Warehouse Management Handbook,Tompkins Press
• Department of Defence (USA),2004.Unified Facilities Criteria (UFC), Design: Covered Storage
• Department of Defence (USA),2004.Unified Facilities Criteria (UFC), Design: Hazardous Waste Storage
• Department of Defence (USA),2009.Unified Facilities Criteria (UFC), Design: Fire Protection Engineering For
Facilities
• Department of Defence (USA),2012.Unified Facilities Criteria (UFC), Design: Installation Master Planning
• Department of Defence (USA),2004.Unified Facilities Criteria (UFC), Design: Referigeration System For Cold
Storage
• Department of Defence (USA)),2005.Unified Facilities Criteria (UFC), Design: StorageDepots
• City of Yarra, (2005). Sustainable Design Guidelines: Warehouse Conversion
• Al Barbari, A. Occupational Health and Safety Guide. (2005).
.““الئحة االشتراطات الصحية الخاصة بمستودعات المواد الغذائية ووسائل نقلها.	•وزارة الشئون البلدية والقروية
	• أمانة جدة

436

Construction
Requirements for
Public Services in
Industrial Cities

5

439

E7_V5.indd 439

2/13/19 9:11 AM

Contents
Introduction.......................................................................................................................443
Executive Summary............................................................................................................449
Conditions.........................................................................................................................450
Section One: General Construction Conditions..................................................................452
1. 1.Healthcare centers...............................................................................................................452
1. 2.General Hospitals................................................................................................................454
1. 3.Local Mosques.....................................................................................................................459
1. 4.Mosques..............................................................................................................................462
1. 5.Indoor playgrounds.............................................................................................................465
1. 6.Open Air Playground...........................................................................................................467
1. 7.Hotels...................................................................................................................................468
1. 8.Shopping Services: Grocery................................................................................................473
1. 9.Shopping Services: Shopping Malls....................................................................................474
1. 10 Cafes and Restaurants.......................................................................................................477
1. 11 Laundromats......................................................................................................................481
1. 12 Banks.................................................................................................................................483
1. 13 Post Offices and Telecommunication Centers...................................................................485
1. 14 Training Institutes..............................................................................................................487
Section Two: Engineering Terms of Service Buildings.........................................................489
1. 1.Operational Requirements..................................................................................................489
1. 2.Sanitary Works Requirements .............................................................................................489
1. 3.Electrical requirements........................................................................................................490
1. 4.Requirements for HVAC......................................................................................................491
1. 5.Design Criteria for Solid Waste...........................................................................................491
1. 6.Safety and Fire-Fighting Requirements...............................................................................491
1. 7.Requirements for the Designs of Shop Signboards.............................................................492
1. 8.Materials and Standards of fence........................................................................................494
Mechanism of Action on Providing Licenses for Service Buildings......................................496
2. 1.Mechanism of Action on Providing Licenses for Service Buildings.....................................498
Sustainability......................................................................................................................506

E7_V5.indd 441

2/13/19 9:11 AM

Introduction

The Saudi Industrial Property Authority is in charge
of several duties, among which, the priority goes for
the planning of industrial cities, encouraging their
establishment, development, management, maintenance
and supervision. The same Authority issues rules,
specifications, standards of performance and procedures
pertaining to the establishment of industrial cities, their
development, management, operation and maintenance
as well. Thus, as per Article (11) of the regulations of
the Saudi Industrial Property Authority, decreed by the
Board of Directors No. (5/2003) dated 12/03/1423 AH,
cited within Article 19 paragraph (3), the terms of the
buildings designs within the specified industrial cities
and the standard, environmental specifications, and
technical regulations and safety requirements are met.
According to Article (36) of the regulations, which states
that the indicated industrial cities should be used for the
purposes they were established for, taking into account
that the Authority should ensure the compliance of the
beneficiaries’ (respective) standards, specifications,
and the technical, construction, environmental and
other requirements, as well as the safeguarding of the
environment and the coordination with the specific
general parties in order to implement these goals.
In order for the Authority to be able to perform all of
the reviews and the tasks required, the importance of
preparing a manual of requirements and regulations for
building general services emerged, aiming at:
• Identifying all planning and design conditions as well
as engineering services
• Identifying all the procedures required to obtain a
building license as well as the actions required from
the related parties
• Identifying the requirements and specifications
required of the consulting offices in the design of
general service buildings and the development of the
various stages of design.
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Types and Categories of General Services

This chapter aims at showing the foundations of general
services classification of the industrial cities according
to the need for employees and the residents in these
cities as well as the people arriving therein. It also aims
at improving the quality of life, in accordance with the
aspirations of the Authority, and the national (within the
Kingdom) and international standards.
This manual was implemented based on the aspiration of
the Authority to improve the general services provided
in the industrial cities and in order to lead investors,
architects, supervisors and contractors towards these
services.

Social Services

Social services include health services, mosques and
amenities:
Health Services: include providing health services to the
residents of the industrial city on two levels; the medical
(health) centers and the hospitals.
Mosques (local and Friday): Mosques meet the
religious needs in the industrial cities where the citizens
(employees, workers, engineers and families) perform
daily, weekly and yearly their religious duties. Mosques
are considered as the main elements in the architectural
and schematic composition, and the key to urban
gatherings, particularly in industrial cities, as they are
safely and easily accessible to everyone; taking into
account the distance that some citizens have to cross
to reach the mosque, according to its ranking, for the
mosques were classified according to the catchment
area, their holding capacity and the services provided to
the local and Friday Mosques.

Accordingly, these standards and requirements have
been developed to provide different services on multiple
levels in the city starting from the level of services used
daily on the local scale, and on the central scale which
combines services used periodically and based on the
classification used in the Kingdom (as mentioned in the
references of the Ministry of Municipalities and Rural
Affairs) with some necessary changes to meet the needs Amenities: Amenities are considered as necessary for
of the people and workers in the existing and future a high quality balanced life across citizens in industrial
industrial cities.
cities, as they provide the opportunity to practice
recreational activities and social networking outside
The services at the local level can be accessed within the work environment. They are divided according to
a walking distance of 200 to 300 m from residential standards and to the activity provided in the industrial
areas. As for the existing services in the centers, they cities with regards to:
are 500 to 1000 m away from the areas and residential Indoor playgrounds
neighborhoods.
Open air playgrounds
Green spaces
It should be noted that some of the local services are
available within residential complexes, but they only
Social Services
serve the residents of the complex.
The types of general services, including their categories,
vary according to the size and specialty of the industrial
city on one hand, and to the need for them across
industrial cities on the other hand, in order to provide
the basic service requirements for the city residents.

Indoor playgrounds

Mosques

Health x

Open space stadium

Local Mosque

Healthcare centers

Green spaces

Friday Mosque

General Hospitals

The criteria for distance in the manual is represented
by benchmarks, and may be edited or vary depending
on the affecting factors and their plurality in the area of
implementation (which is where services are provided).
Within this framework, the types of services have been
classified into two main categories; the social services
and the commercial services.
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Commercial Services

Commercial services include hotels, shopping services,
cafe and restaurants, laundromats, post offices and
telecommunication centers, and training institutes.

Post offices and Telecommunication centers: by which
all postal services are provided for industrial factories,
installation of general services and citizens in the industrial
city. These services include data transfer or tangible
materials and their distribution, whether it is a written
mail, documents or parcels required to be communicated
and delivered to locations around the world, in addition
to providing local and international telecommunication
services through a number of available phone booths.

Hotels: Hotels are among the key services offered in
industrial area as they provide comfortable and serviced
accommodation to delegations, experts and managers
of client companies with factories, and provide,
additionally, multipurpose halls for meetings, seminars,
conferences and celebrations as well as amenities such Training institutes: These are training centers for
vocational and technical training for factory workers
as swimming pools, restaurants, cafe and others.
in industrial cities to train them and develop their
experience within their fields and professional roles.
Shopping services (grocery store and shopping malls):
Citizens and workers of the industrial city need a lot of Training institutes nurture the regulations within which,
supplies to live in terms of food, drinks or consumer the reintegration of workers and technicians can happen
goods. They have been divided into two levels to answer and where the establishment of experiments and
the needs of the workers in industrial cities; first level is research on production processes can be taught.
the grocery stores meeting the needs of citizens on a
daily basis within a specified catchment area, distributed
among neighborhoods according to specific guidelines
and regulations, while the second level is the shopping
malls alongside other services in specific locations of
the city and provide the following: food, household
items, consumer goods, durable goods, professional
handcrafted services, and the maintenance and repair of
equipment and other simple industrial services.

Commercial Services
Training
Institutes

Post Office
and Telecommunication Center

Banks

Laundromats

Cafe
and
Restaurants

Shopping
Services

Hotels

-Grocery
store
-Shopping
malls

Cafe and restaurants: They offer food services and
entertainment for citizens of the industrial city, whereas
cafe provide various drinks and snacks. The cafe may
open up to an outdoor area, while restaurants offer
miscellaneous meals for their visitors to enjoy them
inside or outside the dining halls, in the open space of
the restaurant whenever the weather allows it.
Laundromats: Usually come in three types: regular
or automatic laundromats, and carpets and rugs
laundromats. Laundromats offer their services to citizens
of the industrial city and to everyone who needs laundry
services such as restaurants, hotels and others.
Banks: The banks play an important role in the economy
of industrial cities in a sense where financial transactions
for industrial projects and the demonstration of financial
consultation happen through them as well as business
dealings with respect to factories products, as well as
the issuance of different letters of guarantee, invoice
discounting and providing letters of credit required
to finance imports. In addition, they manage deposits
and transfers for individual customers and facilitate the
payment of their dues.
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Executive Summary

This guide was developed to establish the technical
aspects of the requirements and regulations standards
for the construction of general services buildings in the
industrial cities which include two types of services;
social and commercial services, and to develop their own
concepts. It is divided into three main parts as follows:
Part I: It includes two main sections namely the general
regulations and the terms of engineering services.
The first section deals with the regulations for general
construction with regards to fifteen kinds of services,
where 4 topics for each service are addressed, namely:

A. General description of the service
B. Regulations for the allocation of the site, including
criteria for determining the service, the site
requirements, and the basic considerations
C. Regulations for the construction including the service
building components and the functional relations
between the components, as well as the regulations
of the location in terms of setbacks, occupancy rates
and parking lots
D. Design regulations including elevations and entrance
locations

The services covered will be:
First: Social services (seven types) including: health
services (healthcare centers and general hospitals,
Mosques (local and Friday), amenities (indoor
playgrounds, open air playgrounds).
Second: Commercial services (eight types) including:
hotels, shopping services (grocery store and shopping
malls), cafe and restaurants, laundromats, banks, post
offices and telecommunication centers, and training
institutes.
The second section addresses regulations for
engineering services for general service buildings which
include the following regulations: executive, mechanical,
electrical, air conditioning and ventilation, solid waste
management, safety and firefighting.
Part II: Addresses the mechanism of action which is
required to be delivered, the phases of issuing the
license and attaching the required forms.
Part III: Addresses guidelines and recommendations for
the sustainability of general services buildings.
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1. Conditions
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Section One: General
Construction Conditions
1. 1 Healthcare centers
General Description

Healthcare center offer the necessary health services on
a regular basis for citizens and is located in the middle
area between their residence and their work sites at
the local level. The center treats patients within the
designed disciplines and capabilities, and refers them to
the hospital when necessary.

Site Allocation Criteria

Criteria for Service Determination

A number of healthcare centers in proportion to the
number of neighborhoods and citizens is provided,
where one healthcare center serves almost 4000 to
15000 people, and defines the catchment area by half
the radius within 800m, while the per capita of the total
area ranges between 0.12 to 0.15 square meters, as
shown in Table 1.

Site Requirements

Figure 1

Catchment Area of the healthcare center

Construction Regulations
Components

A healthcare center consists of the following elements:

• Entrance
• Two waiting areas (Men / Women)
• Examination rooms (25% of them are allocated to
women)
• Emergency room (with a separate entrance and easy
access for ambulances)
• Laboratory with radiology
• Pharmacy
• Doctors room with a resting lounge, health
• facilities and kitchenette
• Administration (Director’s room, staff room, archiving
warehouse)
• Health facilities (men and women)

• The healthcare center must be located with- in the
• Medical supplies warehouse
site designed for general services, midway among the
neighborhood or near- by residential neighborhoods
or residential area
• The site must be calm and should therefore be kept
away from uses that result in disruptiveness such as
the markets
• The site should be distant from sources of pollution,
smoke, dust and other environ- mental hazards
• Site would rather not be located on crowded or main
roads

Basic Considerations for Healthcare Centers

• It is essential that the approved design provides good
natural ventilation as sufficient as possible as well as
sufficient natural lighting depending on its type of
use in the healthcare center, taking into account the
design in order to minimize the heating effect of the
rays of sun on the building, for the convenience of
outpatients, inpatients and staff
• It is a must to separate between men and women in the
waiting areas, examination rooms and restrooms.
• The possibility to access it through foot-paths.

Table 1:

Figure 2

The Map of the functional relations between
the different components of the healthcare
center

Terms of Site

Setbacks
A frontal setback from the main street is provided, aside
which the healthcare center and its main entrance are
located, representing at least 1/5 of the width of the
street and not less than 12 meters. As for the case of the
side setback from a neighboring or from the secondary
side roads (in the event of the land being located on
more than one street), the setback would be of at least
1/5 of the width of the street and not less than 6 meters.

The criteria for determining the need for a health centre
Notes

From

Number of served citizens

4000

15000

-

800

0.12

0.15

Catchment area (meter)
Per capita of the total area

To

Report
The level of neighbors, or more
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1

Design Regulations
Elevations

Figure 3

Setbacks of healthcare center Occupancy rates

Occupancy rates
The occupancy rate is no more than 60% of the land area,
while open spaces occupy at least 40% of it.
The open spaces are used for the following:

• Provide setbacks
• Green spaces, pedestrian lanes and paved squares
• Employees parking lots (visitors’ parking lots outside
the hospital wall)
• Internal streets
• Ambulances parking lots

• The height of a healthcare center is determined as not
exceeding two floors.
• The height of a floor should be at least of 4.3 meters
(from the finishing level of the floor ground to the
finishing level of the next floor ground) and that the
net height per floor is at least of 2.8 meters (from the
finishing level of the floor ground to the bot- tom level
of the dropped ceiling).

Figure 6

Elevations in a healthcare center

Entrance Location
• The main entrance to the healthcare center: should be
on the main facade of the building and on the main
street. It is used for the entry of patients, staff and the
entrance to the staff cars.
• Emergency Entrance: It is preferred to be located on
the side street (in the event of the land being located
on more than one street) or on the main street in the
event of the land being located on one street and
Figure 4
Occupancy rates in healthcare center
ahead of the main entrance, provided that the entrance
be well-defined with a special design to the sub-street
Parking Lots
entrance of the main street in a way that they are easily
Providing parking lots outside the wall of the healthcare
accessible to fast driving ambulances smoothly and
center and at a rate of 6 lots per 100 square meters of
without obstacle, and is only used by ambulances.
the total floor space of the building.

Visitors allocated parking is outside the lines of the
healthcare center wall and is preferred to be in a
neighboring land as a public parking (serves the uses
of other services) or next to the land of the healthcare
center with the preparation of a special design to ensure
it does not prevent the entrance of outpatients and
ambulances.

Figure 7

Figure 5
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1. 2 General Hospitals
General Description

Basic health services are offered in the hospital where
most medical specialties are available and include
sections for different specialties, surgery rooms and
accessories, laboratories and utilities for medical
analysis, radiology, admission department, Emergency
Unit, first aid, inpatient rooms and facilities services such
as kitchens to prepare the food, rooms for doctors and
nurses, and administrative and service supplements.

Table 2:
Planning ratio for the general hospital
Report

From

To

Population served at the level of
the city and the surrounding 20,000
urban communities

20,000

20,000

Catchment area (km)

2

4

Number of beds 1000/per
population

20

Bed per location area (bed/sqm)

150

Figure 8

250

Catchment Area of the General Hospital

Basic Considerations for Hospitals

There are some basic considerations for hospitals that
they would rather abide by, including:

Hamad Medical City
Qatar
Note:
The approval of the Ministry of Health on the maps provided is to be obtained.

Site Allocation Criteria

Criteria for Service Determination

The hospitals were found to serve a large number of
the citizens at the entire city level and come in 2 kinds:
General hospital (subject of the study) or specialized
hospital. Indicators for the type and the size of the
hospital are related to its capacity (number of beds) and
the time it took to arrive to the hospital (15 minutes, 30
minutes, one hour).

• It is preferred to have access to the hospital site via a
service road to the main road, while the emergency
entrance is located on roads that do not witness traffic
jams
• It is advised to provide annexed residential facilities
to the hospital for the medical staff, either on site or
outside
• It is needed to provide good natural ventilation design,
as well as adequate natural lighting whenever possible
and by type of efficiency in the hospital, taking into
account the design to minimize the heating impact
of sunlight on the building for the convenience of the
outpatients, inpatients and staff
• It is preferred that the area of the site designed for the
hospital provides adequate green spaces and different
landscape elements of the site that allows patients to
walk and breathe fresh air as this has a positive effect
on the psychological state of the patients and thus
their health
• It is to be taken into account during the design of the
hospital, the possibility of future expansion to keep
pace with the service requirements of the citizen

Here are some general indicators of the catchment area
of the General Hospital, which is determined by half a
radius estimated at 20 kilometers to serve about 20.000
to 25.000 citizens and an average of 2 to 4 beds per
1,000 people, with an estimated share of the bed over
the site with an area ranging from 150 to 250 square
meters, as shown in Table 2:
454
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Conditions

1

General Hospital
					Khatib & Alami
Oman								

Construction Terms
Components

• The hospital includes the following main components:
• Outpatients department and includes: General
departments, accidents
• Inpatients department and includes: Inpatients,
Intensive Care, insulation.
• Medical services and include the following
departments: operations, radiology, laboratory,
pharmacy, physiotherapy.
• General services and includes the following
departments: administration, general services
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Table 3:
Construction regulations for the hospital’s departments
1

2

3

Component

Departments

Regulations

Inpatients department

Inpatients

8 square meters / bed
Room size is no more than 30 beds
Room size is no more than 10 beds (at a rate of 4 beds/room)

Inpatients

In most cases, 15% of inpatients need to be isolated
A separate section consisting of: patient rooms (bed or two twin beds) separated by type and degree
of illness and disease, special entrance to the building, has its own restrooms, nurse room and
resident doctor

Intensive Care Unit

The size of the unit is at least 10 beds (as per British standards)

General departments

Featuring various specializations
A separate building
Private Entrance
Ease of access to the ambulance
Ground floor only
Far from the inpatients department
Easy to link with operations room / scan / labs
Separated doctors clinics (men/women)
Examination rooms (a special design for the two separate parts; men and women)

Accidents department

The design of the entrance cannot be seen neither from the inpatients department, nor from the
outpatients department
And a separate direct entrance from outside the hospital
Ensure the arrival of the ambulance to entrance
Ground floor only
Separation between men and women

Operations

Save space equivalent to 3 sqm/ bed in the inpatients department
Providing industrial lighting without holes or windows to the outside
Close link with the surgery, inpatients, radiology, laboratory departments and the accidents entrance

Radiology

Save space equivalent to -1.75 to 2.0 sqm / bed in the inpatients department It is preferred not to
put it in the basement or ground floor to prevent moisture intrusion into cable

Laboratories

Saving space equivalent to 0.5 square meters / bed in the inpatients department
Directed towards the North /East

Pharmacy

Saving space equivalent to 0.3 to 0.75 sqm/ bed in the inpatients department

Physiotherapy

It is preferable to separate this department and place it in a separate building Add elevators or
ramps as well as stairs to reach it
Associated with the hospital garden to provide fresh air and natural sunlight for patients
Separation between men and women, and between infectious diseases and non-transmittable
diseases

General Services

Administration
Located on the ground floor with a separate and private entrance
Saving space equivalent to 1.2 to 1.5 sqm / bed in the inpatients department Kitchen
Has a private entrance
Preferable if established in a separate building
Saving space equivalent to 1 square meter / bed in the inpatients department
Sink
Located in the basement (if any) or the ground floor or in a separate building
Saving space equivalent to 3 sqm / bed in the inpatients department
Mechanical units
Saving space equivalent to 3 sqm/ bed in the inpatients department
Warehouses
Save space equivalent to 2.5 - 3 sqm / bed in the inpatients department
The morgue
Located in the basement or a separate building
Independent space and cannot be seen by the other departments
Mosque
Providing a Mosque or more in the form of an oratory
Its location should be associated with the location where people gather

Outpatients department,
2.5 – 3 sqm/ bed in the inpatients
department

Medical Services
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Conditions

Figure 9

Maps of the functional relations in between the
various components of the hospital

General Hospital

Terms of Site

Setbacks
A frontal setback from the main street is provided, aside
which the healthcare center and its main entrance are
located, representing at least 1/5 of the width of the
street and not less than 12 meters. As for the case of the
side setback from a neighboring or from the secondary
side streets (in the event of the land being located on
more than one street), the setback would be of at least
1/5 of the width of the street and not less than 6 meters.

Figure 11 Setbacks in the hospital
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1

Figure 10

Area percentage of the
hospital departments

Occupancy rates
The occupancy rate is no more than 45% of the land area,
while open space occupy at least 55% of it.
The open spaces are used for the following:

• Provide setbacks
• Green spaces, pedestrian lanes and paved squares
• Employees parking lots (visitors’ parking lots outside
the hospital wall)
• Internal streets
• Ambulances parking lots

Figure 12 Occupancy rates in the hospital
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Parking Lots

• Providing parking lots at a rate of 6 lots per 100 square
meters of the total floor space of the building

Al-Ahli Hospital Fujairah 			
United Arab Emirates

(Khatib & Alami)

Entrance Location
Figure 13 Lots location in the hospital
Note:
Visitors allocated parking is outside the lines of the healthcare center wall and
is preferred to be in a neighboring land as a public parking (serves the uses of
other services) or next to the land of the healthcare center with the preparation
of a special design to ensure it does not impact the entrance of outpatients and
ambulances.

Design Regulations
Elevations

• The height of the hospital is determined as not
exceeding the elevation of 4 floors.
• The height of a floor should be at least of 4.3 meters
(from the finishing level of the floor ground to the
finishing level of the next floor ground) and that the
net height per floor is at least of 2.8 meters (from the
finishing level of the floor ground to the bottom level
of the dropped ceiling

Figure 14

Elevations in the hospital

1. The main entrance to the healthcare center: should be
on the main facade of the building and on the main
street. It is used for the entry of returning patients, inpatients and outpatients visitors, staff and the entrance
to the staff cars.
2. Outpatient Department Entrance:
• It is preferred to be on the side street from the main
street in the event of the land being located on one
street and ahead of the main entrance, provided that
the entrance is well-defined
• Preparation of a special design to the sub- street
entrance of the main street in a way that they are easily
accessible to fast driving ambulances and without
obstacles, and is only used by ambulances
3. Service Entrance: It is preferred to be on the side street
after the outpatient department or the main entrance
in the event of the land being located on one street,
and after the outpatient department and the main entrance, and is used for the entry and exit of service cars
and corpse transport services

Figure 15 Entrance location in the hospital
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Conditions

1

1. 3 Local Mosques
General Description

Located near residential areas in industrial cities where
citizens can perform their religious duties without having
the trouble of traveling daily for long distances, with all
easiness and safety.

Site Allocation Criteria

Criteria for Determining Service

The local mosque offers service for almost 400 people
within spatial limits that do not exceed half a radius of
150 m, so that it can be reached easily by walking daily
and at different times in one day, and the centralization
of the local mosque site must be emphasized within the
compound so as to ensure that half the radius serves the
dimensional limits equally.
The space an individual needs in the mosque has been
determined, and it is estimated at a rate of 1.2 sqm /
worshiper.
Figure 17 The front yard and the setbacks in the mosque

Figure 16

Catchment Area of the local mosque

Basic Considerations for Local Mosques

1. Emphasis on the existence of the necessary and basic
services as part of the mosque “Ablution halls – Restrooms – detergent warehouses– office”, taking into
account the provision of room service for those in
charge of the mosque (Muezzin – Imam)
2. Considerations related to the architecture of the
mosque, as the mosque would preferably be rectangular provided that the longest side is parallel to Al-Qibla.
3. Restrooms should not be located in the direction of
Al-Qibla
4. Take into consideration the need to provide a wide
open space in front of the Mosque entrance to con rm
its location and highlight its importance: this space can
be used to pray in case the number of worshipers increases, and contributes in containing and distributing
worshipers at the end of the prayer time. It also plays
an important role in the urban planning and acts as a
distinctive space in the urban residential area
5. Taking into account the Islamic character in the design
while considering the importance of innovation and
creativity in constructing a design in line with the contemporary spirit
6. The height of the neighboring buildings should not exceed that of the minarets and overshadow them.
7. Requires providing an oratory for women in the local
mosques

A local Mosque
Riyadh Industrial City

Construction Terms
Components

The local Mosque features each of the following spaces:

1. The Oratory, Place of Prayer
2. Al-Imam room
3. Al- Muezzin room
4. Ablution hall
5. Restrooms (they should not be located in the direction
of Al-Qibla)
6. Warehouse
7. Small library
8. Open space , “Courtyard”, in front of the mosque,
which can be used to pray in the event of increased
number of worshipers
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Terms of Site

Setbacks
A frontal setback from the main street is provided,
where the Mosque and its main entrance are located,
representing at least 1/5 of the width of the street and
not less than 12 meters. As for the case of the side and
back setbacks from a neighboring or from the secondary
side streets (in the event of the land being located on
more than one street), the setback would be of at least
1/5 of the width of the street and not less than 6 meters.
Figure 18

Map of the functional relations of the Mosque
components

Figure 20

Setbacks in the mosque

Occupancy rates

• The occupancy rate is no more than 60% of the land,
while the open space occupy at least 40% of it.
• The open spaces are used for the following:
»»
»»
»»

Provide setbacks
Green spaces,
Pedestrian lanes and paved squares especially in the front setback for prayer purposes and in order to contain the increased
number of worshipers

Figure 19 Design Regulations for the Mosque

Figure 21 Occupancy rates in the Mosque
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Conditions

1

Parking Lots
Providing open air parking lots next to the mosque and
away from its entrances, at a rate of 1 lot per 5 worshipers.

Mosque
Oman
Figure 22 Parking lots at the site of the Mosque

Entrance locations

The main entrance to the mosque is located on the
facade of the main road, while leaving enough space in
Elevations
front of it for the purpose of accommodating the number
• The height of the neighboring buildings does not of worshipers who are leaving the mosque after the end
of prayer time and their distribution in all directions.
exceed that of the minarets and overshadow them

Design Regulations

• The ceiling height of the oratory should not be of less
than 10 meters
• The height of the building roofs for other uses in the
mosque should at least be of 4.3 meters (from the
finishing level of the door ground to the finishing level
of the next door ground) not less than net 2.8 meters
of height per door (from the finishing level of the door
ground to the bottom level of the dropped ceiling)

Figure 25 Entrance location in the mosque

Figure 23 The height relation of the Mosque with the
neighboring buildings

Consideration should be given to the Islamic character
of design facades while considering the importance of
innovation and creativity in creating a design that is in
line with the contemporary spirit.

Local Mosque
Abu Dhabi

Figure 24 : Elevations in the Mosque
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1. 4 Mosques

General Description

Mosques in industrial cities allow citizens to perform
their religious duties on holidays and Fridays, where their
catchment area includes the industrial city or a part of it
in case it was dense. They play a central role where they
are close to the surrounding residential areas and within
the catchment area of the industrial city. They also act as
the local mosque in the establishment of the rest of the
prayers.

Combining modern architecture with Islamic heritage

Site Allocation Criteria

Criteria for Service Determination

The Mosque provides service for a bigger number of
people than the local Mosque, almost 800 to 1400 people
within spatial limits that do not exceed half a radius of 500
m, so that it can be reached easily within the catchment
area. The centralization of the local mosque site must
be emphasized within the industrial city or the sector, so
as to ensure that half the radius serves the dimensional
limits equally at a rate of 1.5 sqm / worshiper.

Figure 26

Site Requirements

1. Kinds of sources of pollution, smoke, dust, noise and other
environmental hazards. It should be also kept at distance
from contaminated industrial facilities while providing a
natural barrier made of trees and green areas to ensure
insulation of pollution from the residential area as a
whole and the mosque in particular.
2. When considering the need for Mosques, the Mosque
must act as a local mosque.
3. Linking the local mosque and its catchment area with a
network of footpaths that takes into account the easy access by car from relatively far distances and by feet for close
distances.

Mosque - Abu Dhabi 			
United Arab Emirates

(Khatib&Alami)

Basic Considerations for Mosques

1. Emphasis on the existence of the necessary and basic
services as part of the mosque “Ablution halls – Restrooms - warehouses for detergents – office”, taking
into account the provision of room service for those in
charge of the mosque (Muezzin – Imam)
2. The mosque should preferably be rectangular provided
that the longest side should be parallel to Al-Qibla.
3. Restrooms should not be located in the direction of
Al-Qibla
4. Take into consideration the need to provide a wide open
space in front of the Mosque entrance to con rm its location and highlight its importance: this space can be used
to pray in case the number of worshipers increases, and
contributes in containing and distributing worshipers
at the end of the prayer time. It also plays an important role in the urban planning and acts as a distinctive
space in the urban residential area

Catchment area of the Mosque
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Conditions

1

Construction Regulations
Components

The mosque includes all of the following spaces:

1. An oratory, “an oratory for men and another one for
women when available”
2. .A room and a residence for Al-Imam within or near the
mosque
3. A room and a residence for Al-Muezzin within or near
the mosque
4. Ablution halls for men « and an ablution hall for women
– restrooms»
5. Warehouse
6. Library
7. Open space "courtyard" in front of the Mosque, which
can be used for prayer in the event of an increased
number of worshipers.

Figure 4

The open courtyard in front of the mosque

5. Provide open space parking lots next to the mosque, as
far as possible from its entrances and at the rate of 1 lot
for every 5 worshipers.
6. Take into account the Islamic character in the design
while considering the importance of innovation and
creativity in constructing a design in line with the contemporary spirit
7. The height of the neighboring buildings should not exFigure 6
ceed that of the minarets and overshadow them.
8. May provide an oratory for women in the mosque

Map of the functional relations between the
components of the Mosque

Terms of Site

Setbacks
A frontal setback from the main street is provided,
where the Mosque and its main entrance are located,
representing at least 1/5 of the width of the street and
not less than 12 meters. As for the case of the side and
back setbacks from a neighboring or from the secondary
side streets (in the event of the land being located on
more than one street), the setback would be of at least
1/5 of the width of the street and not less than 6 meters.

Figure 5

Percentage of distancing of the local mosque
and the mosque

Figure 7

Design Regulations for the Mosque
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Occupancy rates
Design Regulations
The occupancy rate is no more than 60% of the land area,
Elevations
while open spaces occupy at least 40% of it.
• The height of the neighboring buildings does not
Open spaces are used for the following:
exceed that of the minarets and overshadow them

• Provide setbacks
• The ceiling height of the oratory should not be of less
• Green spaces,
than 10 meters
• Pedestrian lanes and paved squares especially in the • The height of the building roofs for other uses in the
front setback for prayer purposes and in order to
mosque should at least be of 4.3 meters (from the level
contain the increased number of worshipers
of the door level finishing to the finishing material level
of the next door level) not less than net 2.8 meters of
height per door (from the level of finishing of the door
level to the lower level of the dropped ceiling).
• Consideration should be given to the Islamic character
of design facades while considering the importance of
innovation and creativity in creating a design that is in
line with the contemporary spirit

Figure 8

Occupancy rates in the mosque

Parking Lots
Providing open air parking lots next to the mosque and
as far as possible from its entrances, at a rate of 1 lot per
5 worshipers.
Figure 11 Relation between the elevation of the Mosque
and the nearby buildings

Figure 9

Setbacks in the mosque

Figure 12 Elevations in the Mosques

Combining modern architecture with Islamic heritage

Figure 10 Parking Lots at the mosque
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Conditions

Entrance locations

The main entrance to the mosque is located on the
facade of the main road, while leaving enough space in
front of it for the purpose of accommodating the number
of worshipers who are leaving the mosque after the end
of prayer time and their distribution in all directions.

1

1. 5 Indoor playgrounds
General Description

Indoor playgrounds consist of multipurpose stadium
serving basketball, volleyball and other activities given
the difference in climate and weather conditions, as they
provide a place to practice activities regardless of the
weather conditions such as external heat of the sun or
the rain. These playgrounds serve the citizens where they
can spend their time having fun in addition to developing
the sense of competition while organizing private sports
tournaments in the industrial city itself.

Site Allocation Criteria
Criteria for Service Determination

Figure 13

Entrance location to the Mosque

• Indoor playgrounds can exist individually or alongside
open air playgrounds
• The catchment area of the indoor play- grounds with
half a radius of 1200 m, where 0.4-0.8 square meter
is allocated to each person depending on the type of
sports activity offered on these playgrounds. Two or
more uses of the playground may be merged within
the same playground, taking into account the average
areas needed for all of these uses, without forgetting
the economic return of this process

Figure 14 Catchment area for the indoor playground

Site Requirements

Mohammed Al Amin Mosque
Downtown Beirut-Lebanon

• The playground would rather be located on two streets
at least, among which, one main road
• Providing privacy for neighbors and not affecting them.
• Fencing and lighting the site while greening it

Basic Considerations for the Indoor Playground

• Equipping playgrounds for multi-use games
• Providing fully equipped restrooms
• Providing a first aid room and locating it in a noticeable
place
• Providing rooms for the management and the prayer
room.
• Providing kiosks for services (selling tickets and
refreshments)
• Providing at least one parking lot for an ambulance.
• The need of having more than one exit in
• The main playground for the spectators to be able to
leave the stadium and for emergencies
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Construction Regulations
Components

Indoor playgrounds include the following functions:
•
•
•
•
•
•
•
•
•
•
•

Seating area for the spectators
Gymnasium
Small restaurant
Changing/ Dressing rooms
Restrooms
Warehouses
First aid room
Management room
Service room
Parking lots for visitors cars and service cars
Sports facilities may change according to the activities
that they provide

Occupancy rates
The occupancy rate is no more than 60% of the land area,
while the open space represents 40% of it.
Open spaces are used for the following:
• Setbacks
• Parking lots for the members of the stadium and the
employees
• Parking lots for services cars
• Green spaces and seating areas

Figure 17 Occupancy rates in the indoor playground

Figure 15 Map of the functional relations between the
components of the indoor playground

Terms of Site

Parking Lots
One parking lot will be available for every 5 spectator’s
seats.

Design Regulations
Elevations

• The height of the indoor playground is determined as

Setbacks
one floor, while the rest of the amenities annexed to it
A frontal setback from the main street is provided, where
can be of two floors.
the indoor playground and its main entrance are located,
• The height of the indoor playground ceiling (multi-use)
representing at least 1/5 of the width of the street and not
should be of at least 12.5 meters
less than 12 meters. As for the case of the side and back
•
The
height of a floor for the rest of the annexed
setbacks from a neighboring or secondary side streets
amenities
should be at least of 4.3 meters (from the
(in the event of the land being located on more than one
level of the floor level finishing to the finishing material
street), the setback would be of at least 1/5 of the width
level of the next floor level) and that the net height
of the street and not less than 6 meters.
per floor is at least of 2.8 meters (from the level of
finishing of the floor level to the lower level of the
dropped ceiling).

Figure 16 Setbacks of an indoor playground

Figure 18 Elevations in the indoor playground
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Conditions

Entrance locations

• The main entrance of the indoor playground is located
on the main street, on which the main facade is located
and where visitors can enter from along with their cars.
• Services entrance: This is entrance for workers and
their cars as well as the car services, and it is located on
a secondary road, in the event that the playground is
located on two streets or in the event of the presence
of just one road, the entrance shall be handled
architecturally so as not to overshadow the importance
of the main entrance

1

1. 6 Open Air Playground
General Description

These open air playgrounds are mainly used for football
games and other field games as an outdoor stadium.

Site Allocation Criteria
Criteria for Service Determination

The open air playground serves at the level of the region
and has a catchment area with half a radius of 800 meters,
in a way that allocates 1 to 2.5 sqm per capita, and that
the whole stadium and playground area is no less than
10,000 square meters.

Site Requirements

The open air playground must be located within the
residential area at the crossroad of secondary roads.
These stadiums are not recommendable to be located
on main roads for safety reasons.

Figure 21 Catchment area of the open air playground
Figure 19 Entrance location of an indoor playground located on two roads

Construction Regulations
Components

Open air playground components:
•
•
•
•
•
•
•
•
•

Figure 20

Seating area for spectators
Sports stadium
Running lanes
Changing/ Dressing rooms
Restrooms
Warehouse
First aid room
Control and guard rooms
Parking lots for visitors cars and service cars

Entrance location of an indoor playground
located on one road

Figure 22 Map of the functional relations between the
components of the open air playground
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Terms of Site

Setbacks
Setbacks are provided for at least 12 meters for all
components of the open air playground across blocks
and neighboring streets, the setbacks are used for the
purpose of providing parking and green spaces.

1. 7 Hotels

General Description and Classification of Hotels

The purpose of hotels in industrial cities is to
accommodate visitors, investors, consultants, and
industrialists who come to hold local and international
conferences, and host meetings and training sessions.
Parking Lots
Cars (belonging to the stadium-goers and services) are The rating of hotels may vary according to the need of
parked in the open space available as a result of setbacks. industrial cities and technical zones.
The hotel rating often depends on the quality of services
provided. It also varies because there is more than one
standard of different classification criteria used by several
institutions around the world.
The most commonly used system is the star system, where
the number of stars indicates the level of well-being and
therefore the standards are determined by type or by the
provision of the following uses: Food Services, fitness
clubs, spas and resorts, and other recreational services
(like multi-purpose halls), in addition to the different
sizes of the rooms, their appearance, the furniture and
interior decoration, where hotels are classified according
Figure 23 Setback of the open air playground
to international standards. These standards vary from a
Design Regulations
country to another. Ranks are classified as follows: one
Elevations
star, two-star, three-star, four-star, five-star; which is the
Specifies the number of floors, buildings, rooms same classification used by the Saudi Commission for
(changing rooms, restrooms, warehouse, first aid, control Tourism and Antiquities.
and guard rooms) in one floor, determines the height Note:
of at least 4.3 meters (from the level of the floor level The city Authority calls to adhere to the standards manual for hotel rankings
issued by the Saudi Commission for Tourism and Antiquities, and the applicafinishing to the finishing material level of the next floor tion of the detailed requirements that are not mentioned in the guide of general
level) and the net height per floor is not less than 2.8 m. services

Site Allocation
Criteria for Service Determination

Minimum room sizes with double bed, including the
bathroom are as follows:

Table 4:
Figure 24 Elevations of the open air playground

Entrance locations

The entrance locations are for the playground- goers,
their cars and the services cars on the secondary roads.

Room sizes depending on the ranking of the hotel
Room/ sqm

Stars

18

One

22

Two

26

Three

36

Four

41

Five

Site Requirements

Figure 25 Entrance location to the open air playground

• Take into account the proximity of hotels to the city's
commercial centers, tourist attractions, restaurants,
cafes, shops and amenities
• Easy access and receiving guidance,proximity to
the main roads, located within a safe zone which is
discernible by other foreign visitors
• Keep away from factories and warehouses sites
• Keep away from streets and intersections
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Conditions

1

Basic Considerations for Hotels

• Working carefully on the architecture: Creating • Open green spaces around the building
• Provide internal insulation where guests are staying,
harmony along with the urban character of the area
ensuring sound isolation coming from the inside and
• Facades overlooking beautiful sceneries
the outside in order to ensure a pleasant atmosphere

Hotel Saraya Aqaba
Jordan Construction Regulations

Components

Hotels hold amenities/ functions according to the standard star ranking as follows:

Table 5:

Functions that must be provided depending on the hotel ranking
Amenities/ Functions

One-Star

Two-Star

Three-Star

Four-Star

Five-Star

•

•

•

General Amenities
Parking Lots
Main Entrance

•

•

•

•

•

Reception

•

•

•

•

•

Lobby/ Waiting area

•

•

•

•

•

Elevator

•

•

•

•

•

Health facilities

•

•

•

•

•

Prayer room

•

•

•

•

•

Restaurants

•

•

•

•

•

Café and Cafeteria

•

•

•

Conference and Celebrations Ballroom

•

•

•

Business Center

•

•

•

•

Recreational uses
Fitness Club

•

•

Resort and Spa

•

•

Barbershop

•

•

Shops

•

•

Amenities for Children

•

•

Pools

•

•

Sports fields and Gardens

•

•

•

•

•

•

•

•

Bedrooms
Bedrooms
Suites
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•
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Table 6:
Occupancy rates depending on the rating of the hotel
BoA %

Open space %

One-Star, Two-Star

Hotel rating

60

40

Three-Star

55

45

Four-Star, Five-Star

50

50

The Holiday Inn Hotel
Bahrain

Figure 27 Setbacks of the hotel

Figure 28 Hotel occupancy rates (One-star, two-star)

Figure 26 Map of the functional relations between the
hotel components

Terms of Site

Setbacks
A frontal setback from the main street is provided, where
the hotel and its main entrance are located, representing
at least 1/5 of the width of the street and not less than
12 meters. As for the case of the side and back setbacks
from a neighboring or from the secondary side streets
(in the event of the land being located on more than one
street), the setback would be of at least 1/5 of the width
of the street and not less than 6 meters

Figure 29 Occupancy rates for a three-star hotel

Occupancy rates
Figure 30 Occupancy rates for four-star, five-star hotels
The built up area and the open space ratio of the hotel
vary depending on the ranking of the hotel. The higher
the ranking of the hotel is, the more amenities it is
requested to provide. These amenities will need more
open spaces and thus increase the percentage of open
space areas at the expense of the built up area. Table 6
shows the occupancy rates depending on the ranking of
the hotel:
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Conditions

Al-Sahel Hotel 				
Algeria

(Khatib & Alami)

1

The entrance and multipurpose hall 		
(Khatib & Alami)
- Holiday Inn Hotel
Bahrain

Design Regulations
Elevations

The open space areas are used for the following and
Specifies the height of the hotel which does not exceed
according to the star rating shown in Table 5:
four floors. The floor height should be of at least 4.3
• Provide setbacks
meters (from the level of finishing of the ground floor to
• Green spaces, greening, walkways, paved squares, the level of finished floor area) and the net height per floor
fountains
is not less than 2.8 m (from the finishing of the ground
• Restaurants and outdoor cafes
floor level to the bottom level of the dropped ceiling) in
• Amenities and sports events (swimming pools and the repetitive floor plans. As for the Ground Floor, given
that there is need for uses that need more elevations,
sports courts - tennis)
like a lounge, reception halls and restaurants, height is
• Parking lots
determined according to the internal architectural design
• Internal streets
and the capacity to accommodate space for visitors.
• Services cars parking
Parking Lots
Parking lots are divided into two, the section dedicated
to visitor cars is separate from the section dedicated
to employee cars and service cars. One parking lot is
provided for every room, until the first forty rooms are
no longer vacant and one parking for every two rooms
will be provided once the first forty rooms are filled.

Figure 32 Elevations of the hotel

Figure 31 Elevations of the hotel
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Figure 33 The entrance locations in the hotel are located
on one road

The entrance and multipurpose hall - Holiday Inn Hotel
Bahrain

Figure 34 The entrance locations in the hotel are located
on two roads

The entrance and reception hall - Holiday Inn Hotel
Bahrain

Entrance Locations

• The hotel's main entrance: is located on the main
street, where the main facade of the hotel is located
and where visitors enter from, and drive their cars into
• Services entrance: is where the hotel staff enter from,
where they drive their cars into along with the services
cars. It is located on a secondary road in the event
of the hotel overlooking two streets, however in the
case of being located on one street, the entrance is
architecturally processed so as not to overshadow the
importance of the main entrance
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Conditions

1. 8 Shopping Services: Grocery

1

Terms of Site

Given the private character grocery stores have for their
location within residential neighborhoods, repeatedly
Grocery stores take the form of small shops individually and in small shop sizes compared to other uses of the
distributed in residential neighborhoods to serve citizens service, the following regulations have been identified:
within a walking distance. They can also be located • If the built up area ranges between 20-60 square
within the designated area of general services with the
meters, it could not have a separate parcel of land
rest of the uses, and they can sell food, food supplies and
allocated and could be sharing with other amenities
consumables that are needed on a daily basis.
in the same building dedicated to this activity and

General Description

Site Allocation Criteria

Criteria for Service Determination

therefore the determinants of the amenities are
applied to it whether it was setbacks, occupancy rate
or other

Residents of the industrial city must have easy • If the construction area ranges between 61-199 square
access to the grocery stores locations. The catchment
meters, and in the event that the shop is located on
area extends to no more than 500 meters.
a separate land lot, the setback regulations will apply

Figure 35 Catchment area of the grocery store

Basic considerations

only (with- out specifying where the highest occupancy
rate is because the less open space there is by
providing setbacks only) with the utilization of the front
setback as a parking lot with the allocation of a single
lot, including the parking for goods transportation,
and the setbacks are as follows: the front setback of
the main road where the grocery store is located is
provided, representing at least 1/5 of the width of
the street and not less than 6 meters. As for the case
of the side setbacks from a neighboring or from the
secondary side streets (in the event of the land being
located on more than one street), the set- back would
be of at least 3 meters

The shop area should not be less than 20 square
meters and the width of its facade not less than 4
meters. The area per capita of the shop ranges between • In the event of having a built up area that exceeds 200
0.25 to 1 meters.
square meters, the setbacks controls and occupancy
rates shall apply, as follows:

Table 7:

»»

Standards of the grocery store

0.25 to 1.5 sqm

Sqm per capita of the shop area

20 sqm

Minimum area of the shop area

No more than 500 m

Catchment area

Construction Regulations
Components

The grocery store includes the following spaces:

»»

Front setback is provided from the main street, where the
grocery store is located, being at least 1/5 of the width of the
road and not less than 6 meters. In the event of side setback
of a neighboring or of the secondary roads (if the land is
located on more than one street), the setback should not be
less than 3 meters. Whereas the front set- back shall be used
as a parking lot with the allocation of a single lot for the goods
transportation vehicle
The highest occupancy rate is determined by a number not
exceeding 50% of the land area

• Display space (separated by spaces, according to the
quality of the goods offered, like separating chemicals
and soap from food)
• Warehouse: preferably having more than one
warehouse, depending on the quality of the goods
stored. The shelves should be tidy and racking up no
less than 30 cm from the ground level
• Restrooms
• Refrigerators for food preservation
• Display goods such as fruit and vegetable on gradient
stands that are higher than the ground level of not less
Figure 36 Setbacks of the grocery store
than 80 cm.
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1. 9 Shopping Services:
Shopping Malls
General Description

It consists of a large market that includes a considerable
number of shops targeting the residents of the industrial
city, all grouped in one block composed of more than
one floor, and includes the following:

Figure 37

Built up area of the grocery store

Design Regulations
Components

• The grocery store should only occupy the area of one
floor
• The height of the floor should not be less than 4.3
meters (from the level of finishing of the ground floor
to the shop ceiling finishing level) and the net height
per floor is not less than 2.8 m (from the finishing
of the ground floor level to the bottom level of the
dropped ceiling)

• Food supply, household items and consumer goods:
including necessary consumables on a daily basis.
• Durable Goods: like furniture
• Professional handcraft services: Barbershop, dry
cleaning and knitting
• Maintenance and Repair services
• Some simple industrial services as bakeries and pastries

Entrance Locations

• The wider entrance to the grocery store located on the
main street

Shopping mall
Abu Dhabi

Site Allocation Criteria
Criteria for Service Determination

Figure 38 Entrance location of the grocery store

`

• The residents of the industrial city should be able to
easily access malls
• Per capita of retail space ranges between 0.25 to 0.5
square meters

Table 8:

Shopping malls standards

0.45 to 1 sqm

Area per capita of the shopping mall

30 sqm

Minimum area of a shopping mall

0.3 to 0.5 sqm

Average area of the passageways and open
space for one shop

Not more than 1200 m

Catchment area of shopping malls

Figure 39 Elevation of the grocery store
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Conditions

1

Figure 40 Catchment area of a shopping mall

Figure 41 Distance of the mall from fuel and gas stations

Site Requirements

• Consideration should given to the fact that the location
of malls should not be too close to residential areas to
an extent it causes a nuisance to the residents
• The location is intended for commercial use depending
on the urban design developed for the industrial city in
the Saudi Industrial Property Authority.
• The location should be distant from fuel and gas
stations or any facilities that may be hazardous, in a
way that the project site should be one street away
from any of these facilities, a street that is of at least
25 meters, or a parcel of land away that is at least 25
meters of width

Shopping mall
Kingdom of Saudi Arabia

Figure 42 Shopping malls regulations for some uses

Basic considerations
• The shop area should not be less than 30 square meters,
and the width of its facade not less than 5 meters.
• It is allowed to establish a mezzanine floor. It should be
in direct contact with the retail ground floor
• The mezzanine should not take up more than 60% of
the entire retail ground floor (if the mezzanine acts as
the first floor, there is no percentage specified)
• Warehouses are not allowed inside retail shops
• Only offices in the back of the shop are allowed after
checking the minimum area for retail shops; and the
wall between the office and the shop is made of
material that allows communication between them
• Every shop must have its own restroom with an area
exceeding 100 square meters, there should be two
restrooms
• The shops signs should be placed at an altitude of 2.8
meters to 3.8 meters from street level (asphalt), and
the sign should be of 1 meter of width. Any sign’s
width above 1 meter should take the approval of the
Authority before placing it.
• It is not allowed to place air-conditioners on the facades
of the shops.

Construction Regulations
Components

Shopping malls include amenities that could be needed
by the residential area, such as:

Shopping mall
Al Ain, United Arab Emirates
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• Durable goods shops, commercial professional services
and simple industrial services
• Travel and transport agencies
• Shipping offices
• Cell phones and accessories shops
• Housekeeping recruitment offices
• ATM
• Pharmacy (the shop area should be of no less than 35
square meters)
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• Warehouses
Parking Lots
• Public restrooms (men/women)
• 6 parking lots every 1000 sqm of the total area allocated
• Open spaces between the shops that could be used for
for commercial use is as- signed for the mall customers
seating and relaxation
• Allocating 5% of the total parking lots for disabled
cars users and two lots as a mini- mum, provided these
Terms of Site
lots are located close to the mall entrances and clearly
Setbacks
labeled as “parking allocated for disabled”. The area
A frontal setback from the main street is provided, where
allocated for the disabled car should not be less than
the shopping mall and its main entrance are located,
25 square meters

representing at least 1/5 of the width of the street and
not less than 12 meters. As for the case of the side and
back setbacks from a neighboring or from the secondary
side streets (in the event of the land being located on
more than one street), the setback would be of at least
1/5 of the width of the street and not less than 6 meter

Figure 45 Parking location in the commercial market

Design Regulations
Elevations

• The height of a mall is determined as not exceeding
the elevation of four floors.
• The height of a floor should be at least of 4.3 meters
Occupancy rates
(from the finishing level of the floor ground to the
• The occupancy rate is no more than 60% of the land
finishing level of the next floor ground) and that the
area, while open space occupy at least the remaining
net height per floor is at least of 2.8 meters (from the
40% of it.
finishing level of the floor ground to the lower level of
• The open spaces are used for the following uses:
the dropped ceiling)
• Provide setbacks
• It is allowed to add a middle floor (mezzanine) within
• Parking lots for market customers
the ground floor as per the dimensions shown in
• Parking lots for transporting goods vehicles
Figure 69
• with space for loading and unloading
• Green spaces and seating areas
Figure 43 Setbacks of the commercial market

Figure 46 Elevations of the shopping mall (Mezzanine)
Figure 44 Occupancy rate in the shopping malls
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Conditions

1

1. 10 Cafes
Cafes
and and
Restaurants
Restaurants
General Description

Food is considered as one of the most important
elements of subsistence, this is why cafés and restaurants
were established to provide food and entertainment
services for residents of the industrial city as follows:

Cafes
Figure 47 Elevations of the floors in the shopping mall

Entrance locations

The mall’s main entrance: is located on the main street,
where the main facade of the mall is located and where
the mall customers enter from, and drive their cars into
as well. Service entrance: is where the staff enter from,
where they drive their cars into along with service cars
and transport vehicles. It is located on a secondary
road. In the event that the hotel does not overlook
any other secondary road, the service entrance should
be established on the main road while architecturally
processing it so as not to overshadow the importance of
the main entrance.

Figure 48 Entrance location of a mall located on one road

Where drinks and snacks of various kinds are provided.
The café may also have an open space area.

Restaurants

Various meals are offered for people to enjoy indoor in
the dining halls or outdoor in the open areas (when the
weather allows it).

A restaurant in an industrial city
Riyadh Industrial City

Site Allocation Criteria

Criteria for Service Determination
Restaurants

Figure 49 Entrance location of a mall located on two roads

• The built up area of the restaurant must not be less
than 65 square meters and in the case of restaurants
offering meat, not less than 100 square meters
• The area per capita of the total area of the restaurant
is 1.50 to 3 meters

Note:
It is not allowed to establish entrances or exits at street intersections, or else the
distance between the corner site at the main junction to the entrance or exit
axis should drop to 35 meters so as to prevent causing traffic jams at the intersection.
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Site Requirements
Cafe

• The location must be within the sites designated for
general services by the Saudi Industrial Property
Authority according to the industrial city land use plan
• It is not allowed to establish coffee shops in streets
opposite to the residential area unless the neighboring
street width exceeds 60 meters
• The location area should not be less than 600 square
meters
• The distance between the cafe and the nearest mosque
or healthcare center/hospital should not be less than
100 meters from the property boundary
• The distance between two cafe should not be less than
250 meters from the property boundary
• The distance between a cafe and the nearest gasoline
station should not be less than 30 meters from the
property boundary
• The cafe would rather be located close to commercial
uses or within retail premises

Figure 50 Cafe distance regulations

Restaurants

• The location must be within the sites designated for
general services, by the Saudi Industrial Property
Authority according to the industrial city land use plan
• The distance between a restaurant and a domestic gas
shops should be of at least 25 meters
• The distance between a restaurant and gasoline
stations should be of at least 30 meters from the
property boundary
• When choosing a location, it is preferable to stay away
from residential areas, and that the location would
have a specified area for general services, away from
the mosque and hospital. A restaurant would rather be
located next to retail uses

Figure 51 Distance of the restaurant regulations

Basic Considerations for Cafe and Restaurants

• Provide lighting and good ventilation for all cafe and
restaurant facilities
• All electrical connections are executed in accordance
with technical specifications and standards
• All construction materials used in the construction
should be in conformity with the Saudi standard
specifications or with one of the international
standards. They should be fire-resistant (be of brick

•

•
•
•

and concrete, and allowed for tourist sites and parks
that it gets designed from aluminum, fiberglass and or
equivalent in terms of quality and appearance)
The design allows the work to be done easily internally
and leads to the application of sound methods across
the work stages from access to raw materials until the
preparation of meals.
Buildings allocated for preparations should be of
reinforced concrete
Make sure that no damage or disturbance is caused to
neighbors
Provide safety requirements in accordance with the
NFPA conditions

Construction Regulations
Components
Restaurants

• Space for receiving raw food materials; provide a table
suitable for controlling, sorting, receiving food and
finding out their suit- ability for human consumption.
This location can have annexes to it like the preparation
room or the warehouse
• Preparation and dish washing room: an area of not less
than 9 square meters, should be separated from the
kitchen
• Kitchen: area of no less than 40% of the area of the hall
and not less than 15 square meters
• Dining hall (in the case of catering to customers inside
the restaurant): an area of no less than 30 square
meters, where the dining hall is filled with suitable and
appropriate tables. It can be a dining hall divided by
barriers, with no more than 1.5 meters of height. The
hall can also be divided into Arab character seating,
the space allocated for the seat (the customer) ranging
between 1.8 to 2 square meters
• Dish washing area: and it is preferred to use the
washing machines. This place can be annexed to the
preparation or processing room
• Restrooms and sinks: Minimum space for restrooms not
less than 1.20 square meters
• Per warehouse: space of not less than 9 square meters
• Warehouses are divided into:
»»
»»
»»
»»
»»

Tools and cleaning material storage
Dry material and canned food
Vegetable and fruit storage
Refrigerated warehouse (fresh and frozen meat)
Some might be in the same warehouse, but divided into
customized parts for each type
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Conditions

1

Table 9:
Minimum kitchen area in the café and restaurant
Minimum kitchen areas
9 sqm

Cafés

30 square meters, or at least
40% of the hall

Restaurants

Figure 53 Map of the functional relations between the
components of the restaurant

Terms of Site

Figure 52 Areas and dimensions for seating tables and
movement in the restaurant hall*

Setbacks
A frontal setback from the main street is provided, where
the cafe/restaurant and its main entrance are located,
representing at least 1/5 of the width of the street and
not less than 12 meters. As for the case of the side and
back setbacks from a neighboring or from the secondary
side streets (in the event of the land being located on
more than one street), the setback would be of at least
1/5 of the width of the street and not less than 6 meters.

*©(Time Saver Standards for Building Types)

Figure 54 Setbacks in the cafe and restaurant

479

E7_V5.indd 479

2/13/19 9:11 AM

Occupancy rates
The occupancy rate is no more than 60% of the land
area, while the percentage of the open space is not less
than 40% of it.
The open spaces are used for the following:

• Provide setbacks
• Parking lots for cafe/restaurant customers
• Parking lots for vehicles transporting goods with space
allocated for loading and unloading
• Green spaces and seating areas
Figure 57 Floors elevations of the cafe/restaurant

Figure 55

Occupancy rate of cafe and restaurants

Parking Lots
Restaurants:
One parking lot is needed for every 50 sqm of land area
as a minimum number among the lots to be provided

Figure 58 Entrance location to a cafe/restaurant located
on one road

Cafés:
Providing one parking lot for every 10 sqm of the hall
allocated to the seating of the customers

Design Regulations
Elevations

• The height of a cafe/restaurant is deter- mined as not Figure 59 Entrance location to a cafe/restaurant located
on two roads
exceeding the elevation of two floors.
• The height of a floor should be at least of 4.3 meters
(counting from the finishing level of the floor ground
level to the finishing of the next floor ground) and that
the net height per floor is at least of 2.8 meters (from
the finishing level of the floor ground to the bot-tom
level of the dropped ceiling)
• It is allowed to add a middle floor (mezzanine) within
the ground floor and as per the dimensions shown in
Figure 79:

Figure 56
480

E7_V5.indd 480

Elevations of the cafe/restaurant (mezzanine)

2/13/19 9:11 AM

Conditions

1

1. 11 Laundromats
Laundromats
General Description

Located within the area of general services in the urban
design for the city, and are classified as follows:

Regular Laundromats

Are the places in charge of washing and ironing using
water, soap, detergents during the washing process
whether manually or using the washing machines.

Automatic Laundromats

Are the places which use chemicals and detergents in the
washing process. They are sometimes called the steam
cleaning or dry cleaning or automatic laundries.

Carpets and Rugs Cleaning

Figure 60 Laundromats site regulations for some use

Basic Considerations for Laundromats

Are the large places which use chemicals, detergents, • The area is line with the number of workers and the
water, and disinfectants in the washing process and
number of washing machines intended for use in the
where carpets and rugs are cleaned.
laundromat, along with its size and type as follows:

»»
»»
»»

Regular laundromats: shop area of not less than 30 square
meters
Automatic laundromats: shop area of not less than 50 square
meters
Carpets and Rugs Cleaning: an area of not less than 160
square meters

• The shop must have sufficient windows for ventilation
with the installation of electric suction fans to renew the
air and expel fumes on a continuous basis, especially in
the washing and drying areas
• Preserving the used chemicals for cleaning in well-kept
containers and in a safe place away from sources of fire
• The temperature and humidity inside the shop should
be adequate so as not to cause any exhaustion for
workers
• Leaving space about twice the size of the machine
Laundromat in the industrial city
Riyadh Industrial City
allows the release of resulting vapors, without having
an impact on laundromat workers
Site Allocation Criteria
• The washing and drying areas should not be visible
from outside the shop not to dis- tort the overall
Site Requirements
aesthetic appearance of the street
• The laundromat is located within the area of general
services classified in the urban design of the city by the
Construction Regulations
Authority of industrial cities and technical areas
• It should be distant from the places where its Components
establishment next to some other places is forbidden Regular and automatic laundromats consist of:
(such as hospitals or clinics or mosques .... etc.)
• Reception: counter, a place for receiving and delivery
• It should be located in a place which does not cause
• Management office
any inconvenience or direct harm to the neighbors
• Dirty apparel assembly room
• Water from the washing process should be processed,
• Washing and cleaning department: provides a number
because it contains a high percentage of contaminated
of automatic washing machines, which number and
chemicals
size is in line with the amount of space allocated
• Clean-room apparel
• Warehouse
• Restrooms and sinks
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Occupancy rates
The occupancy rate is no more than 60% of the land area,
while open spaces occupy at least 40% of it.

Figure 61 Map of the functional relations between the
components of the laundromat

Carpets and Rugs Cleaning:
Consist of:

• Furniture reception office
• Washing and cleaning area of not less than 50 square
meters and should be fully equipped with all the
cleaning, decontaminating and drying machines.
• Drying area not less than 40 square meters
• Place to keep the clean furniture
• Cleaning materials and equipment warehouse
• Management office and should be located at the
entrance of the shop
• Restrooms and sinks for employees

Figure 63 Occupancy rates of laundromats

Parking Lots
The front setback is used for parking customer cars to
provide parking lots for the transport vehicles that are
close to the entrance on which the delivery and receiving
are carried out, with the need to provide at least 3
parking lots for transport vehicles in the case of carpets
and rugs cleaning.

Terms of Site
Setbacks

• If the laundromat is annexed to the shopping mall as
one of its amenities (not based on their own parcel of
land only), the setbacks shall then be those of the mall
• If the laundromat is based on a separate land parcel, a
front setback is provided from the main street, on which
the laundromat is located, representing at least 1/5 of
the width of the street and not less than 12 meters. As for
the case of the side setbacks from a neighboring or from
Figure 64 Parking lots laundromats
the secondary side streets (in the event of the land being
located on more than one street), the setback would Design Regulations
be of at least 6 meters

Elevations

• Regular laundromat: The floor height should be of at
least 4.3 meters (from the finishing level of the floor
ground to the finishing level of the next floor ground)
and the net height per floor is not less than 2.8 m (from
the finishing level of the floor ground to the bottom
level of the dropped ceiling)

2.8 m

4.3 m

1.5 m

Figure 62 Setbacks of laundromats
Figure 65 Elevations of the regular laundromat
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Conditions

• Automatic Laundromats: The floor height should be of
at least 5 meters (from the finishing level of the floor
ground to the finishing level of the next floor ground)
and the net height per floor is not less than 3.5 m (from
the finishing level of the floor ground to the bottom
level of the dropped ceiling)

1

1. 12 Banks
Banks
General Description

Banks are essential especially in industrial areas as they
represent an important part of financial transactions
for industrial projects starting with their own financial
consultancy. Among the most important of these banking
services:

• Providing advisory and financing services pertaining to
the establishment and expansion of industrial projects.
These services include commercial and financing
loans, letters of credit related to projects, short-term
financing needed for the active capital, tools for
protection against the risks of currency fluctuations
as well as the issuance of letters of guarantee and the
various invoice discounting and providing letters of
Figure 66 Elevations of the automatic laundromat
credit required to finance imports.
• Carpets and Rugs cleaning: The floor height should • Deposits and transfers management for individuals
be of at least 6.5 meters (from the finishing level of
and to facilitate payment of dues of the customers.
the floor ground to the finishing level of the next floor
ground) and the net height per floor is not less than 5 Site Allocation Criteria
m (from the finishing level of the floor ground to the Criteria for Service Determination
bottom level of the dropped ceiling)

Table 10:
Administration departments areas in a bank

Figure 67 Elevations of the carpet and rug cleaning

Entrance locations

Areas (sqm2/office)

Offices

4.5

Employees

6.7

Secretary

13.4

Manager

9.3

Head of Department

82

Vice-President

Site Requirements

• The location of the bank should be close to economic
centers (factories, business centers and services)
associated with its work.
• The location should be close to the main and important
roads
• The location should be in a safe zone to facilitate its
protection

The entrance location to the laundromat would better
be located on secondary roads as it is necessary to stay
away from crowded intersections, with the allocation
of two entrances to the building, one should be for
the customers and the other one for delivering and
receiving services, especially for carpets and rugs or
large quantities of furniture.
Basic Considerations for the Banks

Figure 68 Entrance location in the laundromat

• The need for separation between men and women in
all uses (staff and customers)
• Providing a large hall
• Lack of overlap between services provided with a space
suitable for queuing in front of the officer in charge
• Taking into account the cultural level of returning
customers by facilitating the inference of the desired
service by the customer
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Construction Regulations
Components

Occupancy rates
The occupancy rate is no more than 60% of the land area,
while open spaces occupy at least 40% of the remaining
area.

• Returning customer hall
• Staff hall (for customer consultations)
• Staff with direct relation with the returning customers The open spaces are used for the following:
(deposit and withdraw)
• Provide setbacks
• Funds and Deposit
• Parking lots for returning customers, employees and
• Administration: It consists of
private parking for vehicles transporting money, to be
• Offices / director and staff
isolated from normal parking lots
• Warehouses
• Money safe
• Restrooms

Figure 92 Map of the functional relations between the
components of the bank

Terms of Site

Setbacks
A frontal setback from the main street is provided, where
the bank and its main entrance are located, representing
at least 1/5 of the width of the street and not less than
12 meters. As for the case of the side and back setbacks
from a neighboring or from the secondary side streets
(in the event of the land being located on more than one
street), the setback would be of at least 1/5 of the width
of the street and not less than 6 meters.

Figure 94 Occupancy rates of the bank

Parking Lots
One parking lot should be allocated for every 25 square
meters of the total floor area of the Bank

Design Regulations
Elevations

The height of the bank is determined as not exceeding
the elevation of two floors.

• The height of a floor should be at least of 4.3 meters
(from the finishing level of the floor ground to the
finishing level of the next floor ground) and that the
net height per floor is at least of 2.8 meters (from the
finishing level of the floor ground to the bottom level
of the dropped ceiling)
• It is allowed to add a middle floor (mezzanine) within
the ground floor and as per the dimensions shown in
Figure 95:

Figure 93 Setbacks of the bank

Figure 95 Elevations of the Bank (mezzanine)
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Conditions

1

1. 13 PostPOffices
ost Offices
and and
Telecommunication
Telecommunication
Centers
Centers
General Description
Post Offices

Figure 96 Elevations of floors in the bank

Postal services are considered one of the first constituent
infrastructure services in countries around the world. The
postal system is a method to transfer data or concrete
materials and distribute them, whether through written
messages or documents or parcels required to be
delivered and handed to locations around the world.
Table 11 shows the most important services provided by
Post Offices:

Table 11:
Post Office Services
الخدمات البريدية
Express mail
Mail parcels
Mail letters
Telegram and telefax services

Figure 97 Entrance locations in a bank located on two
roads

Bill payment
P.O.Box
Purchases delivery from global markets
Renewal of driving licenses and the issuance of car plates services

(Telecommunications) Phone Booths

Space within the post office which contains a number of
phone booths allocated for local and international calls.

Site Allocation Criteria

The post office serves 10,000 to 15,000 people, allocating
0.03 to 0.04 square meters per capita.

Site Requirements

Figure 98 Entrance location in a bank located on one road

• Taking into account the proximity of the residential
areas centers, the easy access and the inference to be
in a visible place
• Provide a piece of land with an area of not less than
500 square meters

Basic Considerations for Post Offices and
Telecommunications

Taking into account allocating space next to the loading
and unloading office
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Construction Regulations
Components

The office contains the following uses:
•
•
•
•
•
•
•

Customers hall
Administration and staff offices
Restrooms
Warehouses
Loading and unloading space (for letters and parcels)
Services room
Phone booths:

»»
»»

They are closed and isolated units where a telephone can be
found inside. Two people can access them and make calls.
Phone booth measurements (cabin): mini- mum booth size
(80 cm x 100 cm x 220 cm)

Occupancy rates
The occupancy rate is no more than 60% of the land area,
while open spaces occupy 40% of the remaining area.
Open spaces are used for the following:

• Provide setbacks
• Parking lots for customers and employees
• Parking lots for vehicles transporting mail and parcels,
isolated from normal lots

Parking Lots
One parking lot per 25 sqm of the built-up area is
provided

Space distribution at the post office includes two spaces:
the general space: where the staff provide direct services
to customers, a private space: Includes staff only,
customers are not allowed in.

Figure 101 Occupancy rate of the Post Office and the
Telecommunication Center

Design Regulations
Elevations
Figure 99 Map of the functional relations between the
components of the Post Office

Terms of Site

Setbacks
A frontal setback from the main street is provided, where
the post office and the telecommunication center and
its main entrance are located, representing at least 1/5
of the width of the street and not less than 12 meters.
As for the case of the side and back setbacks from a
neighboring or from the secondary side streets (in the
event of the land being located on more than one street),
the setback would be of at least 1/5 of the width of the
street and not less than 6 meters.

• The height of the Post Office and the Telecommunication
Center is determined as not exceeding the elevation
of two floors
• The height of a floor should be at least of 4.3 meters
(from the finishing level of the floor ground to the
finishing level of the next floor ground) and that the
net height per floor is at least of 2.8 meters (from the
finishing level of the floor ground to the bot- tom level
of the dropped ceiling)
• It is allowed to add a middle floor (mezzanine) within
the ground floor as per the dimensions shown in
Figure 103

Figure 102 Elevations of the Post Office and
Telecommunication Center

Figure 100 Setbacks of the Post Office and the
Telecommunication Center
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Figure 103 Entrance location of a Post Office located on
two roads
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Conditions

Entrance Locations

• The main entrance: is located on the main street, where
the main facade is located and where customers and
employees enter from, and drive their cars into as well.
• Services entrance: is where the staff enter from, where
they drive their cars into along with service cars and
transport vehicles. It is located on a secondary road in
the event that the post office overlooks two streets. In
the event that the post office does not over- look any
other secondary road, the services entrance should be
processed architecturally so as not to overshadow the
importance of the main entrance.

Service
parking lots
Allowed
constraction
borders

Service Entrance

Main Entrance
Main road

Figure 104 Entrance location of a Post Office located on
one road

1

1. 14 Training
Training
Institutes
Institutes
General Description

Training institutes are training centers for industrial
city workers that help in development their expertise
within the fields and the professional roles. It is a
place providing the circumstances through which the
rehabilitation of workers, workshops and research on
production processes can be achieved.
Training institutes are considered as a part of basic
services at the level of the city as a whole, and serve
a large number of citizens on a regular basis. They are
divided depending on their type, for instance, one
institute may include more than one program and field,
according to the industries in the area. Or sometimes,
more than one specialized institute for each type of
programs and fields may be established, depending on
the type of industry, and this is determined by the city's
industrial nature and its manufacturing activities.

Site Allocation Criteria
Criteria for Service Determination

Since training institutes in industrial cities specialize in the
training and rehabilitation of workers within the city, their
catchment extends to the city as a whole. Determining
the catchment area depends on the target group and its
number within the industrial city, according to the nature
of existing industries.

Site Requirements

• The training institute should be located in a central
area considering that it serves the entire city
• The site should be linked to a network of streets and
footpaths which take into account the ease of access
by car from relatively long distances as well as nearby
walking distances
• Take into account the presence of other nearby
activities and public spaces as well as surrounding
green areas and gardens within the site

Basic considerations
Figure 105 Entrance location of a Post Office located on
two roads

• The planning for institutes establishing should be
based on a range of practical applications that meet
the future needs
• The building should be eco-friendly
• The design should be able to accommodate changes of
use. It should allow enough flexibility to accommodate
the required changes without the need to make large
and costly adjustments most of the times, as the
need for change can also result from the ongoing
developments and rapid technology/equipment,
and the ongoing development of working methods,
procedures and systems.
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• Interaction and cooperation, as work within the industry
is usually a collective and team work. Therefore,
training institutes must include spaces that encourage
interaction and enhance the ability to communicate
and interact.
• Sustainable design is a basic practice that should serve
as an important tool to reach integrated premises

Construction Regulations
Components
•
•
•
•
•
•
•
•
•
•
•

Training centers should include the following:
Reception hall
Training rooms for different capacities
Administrative offices
Records room
Storage rooms
Restrooms
Computer rooms
Restaurant and kitchen
Halls
Trainer offices

Occupancy rate
The occupancy rate is no more than 60% of the land area,
while the open spaces occupy 40% of the area.
Open spaces are used for the following:
• Provide setbacks
• Parking lots for trainees and staff
• Private parking lots for services cars

Parking Lots
One parking lot for every 25 square meters of the total
built-up area of the building should be provided

Figure 108 Occupancy rates in the training institute

Design Regulations
Elevations

Figure 106 Map of the functional relations between the
components of the training institute

Terms of Site

Setbacks
A frontal setback from the main street is provided, where
the training institute and its main entrance are located,
representing at least 1/5 of the width of the street and
not less than 12 meters. As for the case of the side and
back setbacks from a neighboring or from the secondary
side streets (in the event of the land being located on
more than one street), the setback would be of at least
1/5 of the width of the street and not less than 6 meters.

• The height of the training institute is determined as not
exceeding the elevation of two floors
• The height of a floor should be at least of 4.3 meters
(from the finishing level of the floor ground to the
finishing level of the next floor ground) and that the
net height per floor is at least of 2.8 meters (from the
finishing level of the floor ground to the bottom level
of the dropped ceiling)

Figure 109 Entrance location of the training institute

Figure 107 Setbacks of the training institute
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Conditions

1

Entrance location

Allowed
Constraction
Borders

Secondary Road

The main entrance to the training institute is located on
the main street, which is located by the main facade, and
from which trainees, staff and their cars come in.

Service Entrance
Main Road

Figure 109 Entrance location of the training institute

Section Two: Engineering Terms
of Service Buildings
1. 1 Operational Requirements

1. 2 Sanitary Works Requirements

• Full external thermal insulation of the building
• Painting all the facades to the building (even if they were
not overlooking the street) using good quality paint like
(Profile - Stone – American sprinkles) or any other
furnishing materials of good quality
• Ceramic, porcelain, marble, cement tile, pieces of
marble floor tiling of good quality

The NFPA conditions and the Saudi standard
specifications (codes) or the adopted international
standard specifications should be taken into account
such as the IPC (International Plumbing Code) System
during the preparation of all documents, accounts and
business plans destined for sanitary works.

General Requirements

Water Tanks for Daily Use

In general, the size of the water tanks is determined in a
way to provide total reserves that are enough for three
days, and at least one day in exceptional cases.
The standard daily consumption according to the services
efficiency is shown in the table below:

Table 12:
Water daily consumption rate per location
Source

Unit

Healthcare centers

Person

Daily water need per liter
100

Hospitals

Person

300

Mosques

Person

25

Indoor playgrounds

Person

50

Hotels

Person

150

Supply

Square Meter

Shopping malls

Square Meter

6

Cafe

Person

20

Restaurants

Person

25

Laundymats

Machine

750

Banks

Square Meter

Post Office and telecommunication centers

Square Meter

5

Training Institutes

Person

50

6

5
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Groundwater Tanks

• The tanks for daily use water and drinking water are
separate from the firefighting water tank. The NFPA
conditions must be implemented
• The water tank is divided into two compartments as
a minimum so as to allow cleaning each compartment
without any interruption of the water supply service in
the building
• It is necessary to keep the sources of pollution at
distance from the tanks and to ensure good insulation
of the walls from the surrounding
• Each tank must be provided with an aperture of not
less than 60 x 60 cm and install a fixed aluminum ladder
to the tank wall, immediately under the cover for the
maintenance and cleanliness of the tank
• The level of the area of the tank should be at least half
a meter higher than the level of the surrounding land.

Upper water tanks

• The water tank is divided into two compartments as
a minimum so as to allow cleaning each compartment
without any interruption of the water supply service
in the building if the reservoir is made of concrete.
However, if the tank is made of fiberglass, there should
be two
• Fully insulating the upper tank from the external
environment
• The tank should have an aperture of not less than 60
x 60 cm, an aluminum ladder to reach the inside of
the tank for maintenance and cleaning if it is made of
concrete
• Studying the tank design and its cover in a way that it is
not made visible on all external facades

Septic tanks

• The septic tank should be established within the
property boundary only and at a setback of at least 2
meters away from the neighboring and the limits of the
construction
• The net depth of the septic tank should not be less than
3.5 meters and its rising level not less than the asphalt
level of the street about 1 meter close to it
• The dimensions of septic tank are determined
depending on the size of the building so that its size
would not be less than 50 cubic meters
• The septic tank should be of the solid type, forbidding
water to seep into the surrounding soil
• In the case of the presence of a sewage network,
coordination with the concerned authorities to identify
an exit should take place

1. 3 Electrical requirements

• Voltage service to general service buildings 230/400,
3 electrical phases, 60 Hertz (cycles / second)
• Drop voltage should not exceed 5%
• Lighting works accounts must meet the adopted
international standard specifications
• (Codes) such as IES and CIBSE
• Adoption of power saving lighting units according to
the specifications
• The Saudi standard specifications (Codes) must be
taken into account (DPS) as well as the directories
issued by the Ministry of Water and Electricity - Deputy
Ministry of Energy (Guide to modify the electricity
extensions in residential and commercial buildings)
or the adopted international standard specifications
(Codes), and that in all electrical works and especially
the distribution and extension of electricity business.
The materials to be used in the electrical wiring should
be in accordance with the approved Saudi specifications
or any customary international standards
• When calculating the size of (wires/cables) it should be
taken into account that the ambient temperature is of
50°C.
• The wiring must include grounding cables and be
of a distinctive color. It should be wired in the pipes
destined for that purpose
• The wiring must be internal and the percentage of
wires inside the pipes should not exceed 40%
• The building must be divided into units, each fed by a
sub-distribution panel that determines its capacity
with circuit breakers according to the loads in the
existing unit.
• The loads in each sub-unit should be on three aspects
so as not to have a difference between them. <Or
equal to 1 KW and that the circuit breaker capacity be
suitable for the work it is designed to perform, as well
as the size of the used wire.
• There should be one public circuit breaker for every
unit. It should be placed in a public and visible place
readily accessible for use in times of emergency. It
should also have a suitable loading capacity it was
destined to hold
• The power company’s responsibility ends at the electric
meter, and any error beyond that is considered as the
responsibility of the subscriber
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Conditions

1. 4 Requirements for HVAC

1

1. 6 Safety and Fire-Fighting
Requirements

The Saudi standard specifications (codes) and the
adopted international standard specifications such as
ASHRAE (American Society of Heating, Refrigeration General Requirements
and Air-conditioning Engineers) system, should be taken • The conditions of the NFPA, the Saudi standard
into account.
specifications (codes) and the adopted international

standard specifications such as the NFPA (National Fire
Protection Association), should be taken into account
during the preparation of all documents, accounts and
business plans destined for safety and firefighting
• A minimum of one hour should be provided for fire
resistance of the disposed part, if the exit connects
three floors or less. The apertures in the separated
part must be protect- ed by re-resistant doors for
one hour and should be equipped with the means to
Management
automatically shut doors
•
The
minimum fire resistance of the separated part is of
General Requirements
two hours if the exit connects between four or more
• For the Saudi Presidency of Meteorology and
floors. The apertures in the separated part should be
Environment, waste is determined by the dumped or
protected by re-resistant doors that can last for up to
neglected material as per the articles and annexes
one and a half hours. They should also be equipped
included in the « General Environmental Law and Rules
with means to close the doors automatically
for Implementation» guide

The requirements of the NFPA system related to public
safety should be respected, in the preparation of all
documents, accounts and business plans destined for air
conditioning and ventilation.

1. 5 Design Criteria for Solid
Waste

• Solid waste is collected in containers/bins destined for
this specific use
• Containers/waste storage bins should be available in
sufficient numbers and sizes in order to accommodate
the amount of waste that can be expected, taking into
account the frequency of the customized collection
process
• Containers/ waste storage bins with a capacity of
1,000 liters with covers should be chosen in order to
reduce the odors emitted by these containers and to
reduce public health risks associated with the emission
and the propagation of waste. And these containers/
bins are made of a sealing material that can bear the
corrosion caused by natural factors, especially the
prolonged exposure to the sun
• Containers / waste storage bins should be chosen
according to the size of the waste collection vehicles
allocated to them in order to facilitate the process of
unloading
• Collection and storage waste containers should be
placed within the boundaries of the general service
buildings, in places easily accessible by waste collection
and trans- port vehicles. These locations are selected in
coordination with the General Department of Hygiene
and the Traffic Division. It is preferable to have these
containers located as far as possible from being easily
visible.
• The waste containers are mechanically emptied (size
greater than 1,000 liters) through allocated and
appropriate waste collection vehicles

Fire Exits and Escape Ladders

• Buildings have a main entrance and emergency exits
• Fire escape ladders should be provided in any building
and in the following specifications:
»»
»»
»»
»»

The step should not be higher than 18 cm and in depth, not
less than 28 cm
The step width should at least be of about 112 cm
The ladder entrances should be provided with fire re-resistant
doors and should open towards Exit
The doors should be provided with self setback

• Two Fire escape ladders should be provided if the
distance between any point and the escape ladder is
more than 30 meters
• The Fire escape ladders are provided with fans for air
pressure that are related to the re alarm network. They
will operate automatically in the event of any fire in the
building to prevent the leakage of smoke to the stairs
and corridors; ensuring by that a safe escape
• The Fire escape ladders are provided with dry or moist
header pipes and with 2.5-inch valves along with
automatic binders for the use of firefighters.
• Using plates, flashing arrows and emergency lights to
facilitate access to the fire escape ladders
• The re escape ladder ranges from the ground level to
the roof at the same time
• The windows should be of suitable dimensions to allow
anyone to escape from the upper floors during the fire.
• There are enough emergency exits in appropriate size.
They should also be free of any obstacles
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• Separating walls should be heat (fire) resistant for a Signboards that do not adhere to the adopted standards
will be removed and redesigned according to the
period of not less than one hour
• Hallways should be provided with suitable fire adopted requirements at the expense of the owner.
extinguishers and alarms

Firefighting Water Tanks

All signboards shall comply with the appropriate size and
conform to the existing climatic nature.

• The firefighting water tank is different from the
The following restrictions shall be applied:
water tank destined for drinking and daily use. NFPA
• The signboard's size shall not exceed the perimeter of
conditions must be taken into account.
the ceiling of the building and shall not be put in front
• The full backup capacity necessary for the fire
of the building
extinguishing process has to be permanently available
• Signboards shall not be put on shop fronts or be
in the tank
painted on shop fronts
• Signboards shall not include any intermittent, radiant
or moving light as a source of illumination
• All signboards shall be placed on the ground floor
level or on the fascia of the building. Only two types of
The shop signboards are considered essential elements
signboards that specify the commercial use of the shop
in the structure of the building, since they help to identify
and the type of products allocated to the building shall
the function and location of the shops. The signboard
be designed in a way that suits the building and the
shall comply with the basic conditions in order to help
materials used in it shall be consistent to the property
achieving the purpose of its use.
of the building and the nature. Putting a signboard for
the purpose of selling or renting the shop is allowed. A
There are two types of signboards for commercial shops:
written approval from the Authority shall be obtained
signboards that are directly attached to the storefront
and signboards that are vertically attached to the
in case of temporary or permanent signboards before
storefronts. Creating signboards must adhere to the
implementation

1. 7 Requirements for the
Designs of Shop Signboards

following design conditions:

1. Signboards dimensions: the size of the characters must
be clear to the customers, consistent and not exaggerated so it does not distort the storefront
2. Materials and colors: the colors and materials used in
the signboards should be consistent with the building
and the streets in order to attract customers to the
shops
3. Lighting: lighting should be done indirectly in a way
that helps noticing the signboards at night. Balanced
lighting contributes not to dazzle and it should not be
light

Requirements for the Designs of Shop Signboards

Shop signboards often emphasize the general character
of the building for the standardization of elements within
the project.
All signboards shall comply with the following guidelines,
otherwise, a special approval must be obtained from the
Authority. The signboards shall not be adopted until
the drawings, shop fronts, details and specifications are
approved.
A written approval shall be obtained from the Industrial
Property Authority prior to the adoption of any type of
signboards in the project.

Location and character

When planning to create a signboard for the building,
it is necessary to take into consideration the building's
special character. In fact, the signboards' background
must be consistent to the general character of the
building within the following hierarchy:
• Signboards for the main gates of the industrial
cities: Saudi Industrial Property Authority is the one
responsible for this kind of signboards
• Building Identification Signboard: Considering that
each plot of land contains one building, each building
must have its own signboard. Some companies have
their own signboards and consider it as the symbol of
their trade. If the size of the signboard exceeds the
permitted sizes, the company may take the permission
and the approval of the City Authority
• Creating Standards and Installing: All signboards shall
be created and installed by specialists. Graphics must
be created in a modern way, without hand-drawn
characters. In case of any damage to the building,
repairs shall take place immediately after installing the
signboards
• Maintenance: All previous requirements shall be
followed when creating signboards. Thus, the good
quality of signboards must be kept and a periodic
maintenance of all the components (materials, lighting
and installation) shall be done
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Conditions

1

The requirements of the designs of shop boards

Boards installed on the facades of the building
The shop boards are important elements in the structure business activities

of the building, where they help to identify the site and • General requirements
define the business function. The boards should be • Setting boards should not be done before taking the
complied with the following design conditions:
approval on the schemes(Screens - Interfaces - Sections
• The letters are written on the board in a clear font and
in a consistent and non-exaggerated size
• Materials and colors are used in a manner consistent
with those used in the building and road furniture
• The size of the board shall not exceed the limits of the
roof of the shops
• Boards should not be installed on shop windows or be
painted on shop windows.
• The boards are illuminated using indirect lighting and
the use of illuminating boards is allowed, provided
that they do not use bright, dazzling or intermittent
lighting in a manner that affects public safety
• A maximum of 0.70 m2 per linear meter of the storefront
is permitted as a commercial space for commercial use
(professional, free works, services, hotel, warehouse
and industrial use); with a 30 cm distance from the
boundaries of the nearby shop of a different business
• The height of the board shall not exceed the maximum
line of construction (60) cm and the minimum height
shall not be less than (3) meters from the pavement
surface
»»
»»

– Details)according to the specifications agreed upon
by the committee (Modon)
The project manager shall inform the consultant or
the committee (Modon) before at least five days from
visiting the site in order to supervise and verify the
installation of the boards, allowing modifications and
solving differences that contradict the specifications.
The commitment to install the boards according to
the specifications stipulated in the specifications and
requirements manual
Removal of identification boards of factories under
construction once the project is completed
Non-luminous lamps should be replaced immediately
and the lighting should be checked properly
All boards must be clean and their maintenance should
be continuous
The boards that do not conform to the applicable
standards will be removed and re-designed in
accordance with the requirements stipulated on the
expense of the owner

•

•
•
•
•
•

- Emergence of the commercial board of a maximum of 60
cm
- A separating space 30 cm from the boundaries of the nearby shop

.70

A 30cm distance
from the adjacent
storefront

2

1

1

The appearance of
the billboard
Maximum 60cm

3m≤

c
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1. 8 Materials and Standards of
fence
• A temporary fence shall be installed according to
certain specifications. The project shall be encircled by
a fence during the implementation period to provide
security and safety, as follows:
»»

Height: Maximum height shall be 2.5 meters above grade
level
Vertical Struts: The vertical struts shall be fixed in parallel.
Additional supports may be placed when needed
Materials (metal casing) Galvanized iron fence, 65 mm diameter pipes, schedule 40, maximum height 3 meters between
upper and lower rods; U-metal rod of 5 cm x 5 cm x 5 cm
on which metal plates of galvanized iron # 18 Figure (1) are
installed
Materials (wooden casing) Galvanized iron fence, 65 mm
diameter pipes, schedule 40, maximum height 3 meters between upper and lower rods; U-metal rod of 5 cm x 5 cm x 5
cm on which metal plates of galvanized iron # 18 are installed,
Plywood panels or MDF boards of 1.2 x 2.4 x 0.18 meters
Figure (2)

»»
»»

»»

»»

»»

»»

Installation: Struts shall be installed in concrete poured into
the site. The upper and lower rods shall be firmly mounted
with angle clamps, and the fence shall be installed into the
ground as much as possible for wind resistance
Lighting: Suitable lighting shall be provided for the perimeter
fence around the construction site and shall be preferably
installed on the top of the fence
Gates: Pedestrian and vehicular gates with a minimum height
of 2.5 meters, 10 cm above the ground level, shall be afforded
for easy opening and closing, with a latch and additional
equipment to keep the gate opened (to avoid opening and
closing malfunctions)

Lighting

Upper steel bar U- shape
Thickness of 3 cm

3

0
00

Painted Steel board

C-CLAMP
Support Tube Radius 65mm

2300

Precast concrete base

*

Distance above ground
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Conditions

1

Lighting

2300

2500 MAX

100

3000 MAX

Upper steel bar U- shape
Thickness of 3 cm

Painted Steel board
Logo

100

Ground Level

Figure 4

The front side of the fence (metallic)
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2. 1 Mechanism of Action on
Providing Licenses for
Service Buildings
First Stage
Preliminary submittal

• Site plan
• Architectural drawings

Second stage
Final plans

»»
»»
»»
»»
»»
»»

Third stage
Construction permits
issuing

Site plan
Architectural drawings
Structural drawings
Electrical drawings
Mechanical and Air conditioning
drawings and reports
Sanitary work drawings and reports

Construction licenses are submitted by responding to
the required procedures indicated on the website of the
Authority. However the regulations uploaded on the
website in Arabic and English should be consulted
beforehand on the following link: http://www.modon.
gov.sa/Arabic/Pages/ default.aspx
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Mechanism of Action on Providing Licenses for Service Buildings

Phase I: Initial Submission for the Issuance of the
License

• Provide preliminary engineering maps for service
buildings that should be established in the industrial
city to the Saudi Industrial Property Authority - the
management of industrial cities
• The general map of the service building is prepared
by a qualified engineering office, accredited by the
Authority, on which the following is encrypted: the
name of the Authority / Industrial City / Consultancy
Office / Service building (etc...)
• A zone surveying or mapping for the property
(dimensions - area – Property Identification Number –
North direction) from the surveyors office accredited
by the Authority or the management of the industrial
city, based on the allocation letter issued by the
Authority or from the developer for private industrial
cities
• Providing engineering maps below according to the
paper size required (unless taking the approval of the
Authority on a different paper size), as follows:

2

Phase II: Submitting Final Maps

Submitting the final architectural maps as per the
required drawing scale (unless taking the approval of the
Authority on a different paper size) and as follows:

General Site Map

Shows the location of the land and the surrounding
streets, and the building is shown as a top view with the
fence, setbacks and the North direction / Scale: 1: 100;
1: 250 or 1: 500

Architectural Works Maps

Submitting the Construction works maps:

• Vertical sections of the ground floor (indicating the
location of the ground water tank and the septic
tank in compliance with the previously mentioned
regulations), the upper floors (if any) and the roof /
Scale 1: 50; 1:100
• The four architectural facades of the building, indicating
the finishing materials / Scale 1: 50, 1:100
• Vertical longitudinal and lateral cross-sections,
describing the elevations and ratios / Scale 1: 50, 1:100
•
Zoomed
construction details (vertical and longitudinal
General Location Map
sections)
/ Scale 1:50 , 1:20
• Shows the location of the land and the surrounding
streets, and the building is shown as a top view with • Fence details / Scale 1:50
the fence, setbacks and the North direction / Scale: 1: • External and internal facades finishing list for the walls,
ceilings and floors
100; 1: 250 or 1: 500
• List of doors and windows

Architectural Works Maps

• Horizontal sections of the ground floor (indicating the
location of the ground water tank and the septic tank)
and the upper floors (if any) and the roof / Scale 1: 50;
1:100

• The four architectural facades of the building, indicating
the finishing materials / Scale 1: 50, 1:100

Construction Works Maps

Submitting the construction works maps (attached with
the soil testing study maps):

• Axes
• Excavations (indicates the excavation sides protection
system).
• Foundations (bases - and floor beams and the required
details for execution)
• Pillars (dimensions and reinforced iron)
• Construction horizontal sections for every roof in the
building indicating the main and secondary beams and
roof reinforced iron
• Beams details indicating the distribution of reinforced
iron Construction details of ground tanks and septic
tanks
• Construction details with reinforcement of all planned
elements to be built such as the fences, electric poles
installation base and such.
• Attached with the maps are the construction
specifications for concrete and for reinforced iron

• Vertical longitudinal and lateral cross-sections,
describing the elevations and ratios / Scale 1: 50, 1:100
• Attaching an accredited cheque on behalf of the Saudi
Industrial Property Authority at 1 SR/square meter and
a minimum of 5,000 SR
• Letter of commitment from the design office towards
the maps and plans, signed and stamped by the design
office itself (attached picture), including a copy of the
office license signed and stamped by the owner of the
office
• In the event of absence of any observations on the
map, Phase II will be in progress. And in the event
of any observations, the latter shall be amended and
approved
Maps should indicate the specifications of the used

insulation materials to protect the foundations and all
concrete areas adjacent to the soil.

499

E7_V5.indd 499

2/13/19 9:11 AM

Mechanical works documents and maps

Submitting mechanical works documents and maps of
the site:

• A map showing the locations of existing services on
the roads surrounding the building and the details of
manholes, if any
• Water network / Scale 1: 100, 1: 250 or 1: 500. The
map should include water tanks with a connecting
fitting through tankers and a spare fitting which will
be connected in the future with the main network of
the industrial city whenever implemented
• Drainage network of the building floor / Scale 1: 100,
1:250 or 1:500. The map should include a rainwater
collection point with a spare fitting which will be
connected in the future with the main network of the
industrial city whenever implemented
• Sewage network / Scale 1: 100, 1:250 or 1:500. The
map should include a septic tank with a spare fitting
which will be connected in the future with the main
network of the industrial city whenever implemented

• Drawing of the electricity supply - indicating all major
and minor distribution boards, showing the details,
emergency loads as well as all the main cables of the
main building while stating the size of each one of them
and mentioning how to connect it to a power source
• Specifications spreadsheet for lighting units
• Spreadsheets for electrical supply boards
• Electrical works specifications and the related units

Lighting Maps

• Maps showing the lighting of the building units. They
also include lighting emergency exits and escape
routes / Scale 1:50 or 1:100
• Maps showing external lighting and the lighting of the
general site as well as the outer walls / Scale 1:100 or
1:200

Electric Power Maps

• Maps for the building units showing their power / Scale
1:50 or 1:100
• Maps for the building units showing air conditioning
units, ventilation, pumps and electric power sockets
Mechanical Works Maps and Documents for the
Building
supply / Scale 1:50 or 1:100
• Mechanical works bill of quantity
• Maps showing the power supply of the site / Scale
• General terminology and observations
1:100 or 1:200
• Detailed plans of all floors sections internal ducts of • Maps for the earthing system / Scale 1:50 or 1:100
the sewage systems, drainage water, ventilation pipes, • Maps for lightning protection system / Scale 1:50 or
cold water supply, hot water supply and drinking water
1:100
supply with the diameters of pipes, valves and other /
Low Voltage Maps
Scale 1:50 or 1:100
• Maps should include everything the building needs • Maps for the building units showing the distribution of
the re detection system / Scale 1:50 or 1:100
when it comes to refineries, water tanks, pumps,
water heating units and others, in order to get an • Maps for the building units showing the distribution of
the TV antenna / Scale 1:50 or 1:100
appropriate mechanical works system in line with the
• Maps for the building units showing the distribution of
adopted standards
the CCTV (if need be in the building) / Scale 1:50 or
• Ground floor maps should include all fittings with
1:100
the site networks up to two meters of the building
boundaries while identifying the measurements and • Maps showing the distribution of the low voltage
works / Scale 1:100 or 1:200
the level of the fittings
• Partial detailed maps for bathrooms and kitchens /
HVAC works documents and maps
Scale 1:50
• A sketch for mechanical works systems including • HVAC Bill of Quantity
• Terminology and general observations
ascending pipes
• Section maps of all floors for HVAC / Scale1:50 or 1:100
• Spreadsheets for the mechanical works units
• Maps should include HVAC (clarifying installation
• Necessary sporadic details for mechanical works
locations of the split air conditioning units or the
• Mechanical works specifications
central air-conditioning unit of the building, if any,
on the architectural maps), air ducts and sizes, air
Electrical Works Maps
General Maps
conditioning pipes and diameters, re extinguishers, air
• Necessary miscellaneous details for electrical works
intake dampers and other, to get an appropriate HVAC
• Section drawing of all floors for electrical supply works.
system in accordance with the adopt- ed standards
• Section drawing of all floors for the fire detection • Partial detailed maps for machinery rooms with the
system works.
necessary vertical sections / Scale 1:50
• Section drawings of all floors for TV antennas works • Drawing of the ascending air-conditioning pipes
(according to the need service and to the effectiveness • Drawing of the ascending air ducts
of the service building)
• HVAC spreadsheets
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Mechanism of Action on Providing Licenses for Service Buildings
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• Stamp of the office for map approval
• When submitting the final maps for the service
building, the design office adds this paragraph to
Fire Control Works Documents and Maps
the maps (submitted maps of the building under the
• Bill of Quantity of the re control works, including
full responsibility of the design office without the
hydraulic costs:
Authority assuming any responsibility), signed and
• Terminology and general observations
stamped by the office
• Sections maps for all floors for fire control works /
Scale 1:50 or 1:100
Title frame size is 10 cm x 41 cm and shows fully when
• Maps should include: fire fighting cabins, hoses and the map is folded on an A4 scale.
their supplies, 2.5 inche valves with an automatic A stamped copy of the above full maps is submitted to
junction for the fire-men’s use, dry or moist vertical the management of the industrial city where the building
pipes, and water sprinklers network, automatic fire service is located.
extinguishing systems, manual fire extinguishers and On top of the file, attached will be the list of maps titles
and number. They will be divided according to the above
other, in order to have the appropriate fire control
in order to keep them in the city files.
system according to the adopted standards.
• Ground floor maps should include the junctions with
the site network (if any) up to 2 meters from the limits Note:
In case of expansion, the relation between the existing building and the
of the building while identifying and measuring the expansion should be clarified from all aspects; architectural, civil, structural,
mechanical as well as the industrial and electrical safety, services and other. The
level of the junction and the water pressure
maps shall be submitted as previously detailed in the present guide.
• Detailed map for the central service room which includes
firefighting water tanks while determining their Phase III: The Issuance of the Construction Listorage capacity for the process of re extinguishing, cense
pumps, and other junctions / Scale 1:50
• Submitting a contract from a qualified consulting
• Drawing for
firefighting works which includes
engineering firm. It should be certified by the Authority
ascending pipes
to oversee the implementation of the service buildings
• Firefighting units Bills of Quantity
• Providing the signed contract with the contractor
• Necessary miscellaneous details for firefighting works
before issuing the license
• Firefighting works specifications
• Receiving the construction license
• Necessary miscellaneous details for HVAC works
• HVAC works specifications

Safety Maps

• Maps showing emergency and exit lighting and escape
routes / Scale 1:50 or 1:100
• Maps for the building units showing the distribution of
the re detection system with legend in Arabic / Scale
1:50 or 1:100
• Maps for lightning protection system / Scale 1:50 or
1:100
• Drawing showing all floors sections for the fire
detection system works.
• Drawing of the electricity supply - showing the main
distribution boards and the emergency loads

Required Data for the Maps Titles

• Service building name (----) in both Arabic and English
according to the industrial license
• Property identification number and that of the foreseen
industrial city where it is planned to establish the
service building (--- -) in accordance with the private
map numbering of the Authority.
• Type of group maps (architectural, construction, ...) in
both Arabic and English
• Map content in both Arabic and English
• Map number
• Scale
• Name of the consultant design office
501
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Commitment of the design firm toward plans
and designs for general service buildings within the industrial cities

Date: .........H equivalent to .............AD
We, the company..................................................., with permit number...........................................
Assigned to the preparation of engineering designs and maps of service buildings of ....................................................
... on property number: ............................................, phase: ............................, city.................................., with an area
of..............................licensed by virtue of license decision number.......................... dated.............................................
Commit and pledge that service building design will be in line with all the regulations and requirements and in
accordance with the following:

• Submitted designs works shall be in line with the Saudi Arabia specifications, and in accordance with technical
standards
• Matching the designs intended for service building with the regulations and the requirements mentioned in the
general service buildings guide of industrial cities and that applies to all submitted designs (architectural, structural,
sanitary, electrical, mechanical works) and for each of the primary and final maps designed for service building.
• In case the submitted designs are not in compliance with the regulations and requirements of the construction of
general service buildings in industrial cities, a written approval by the Authority is required for that.
• The consultant is to bear all damages arising from the inaccuracy in the designs of the submitted maps and the
technical specifications. The Authority’s approval on these designs does not exempt the consultant from taking full
responsibility for the correct designs and their guarantee for ten years from the date of completion on site.
• When submitting the final plans for the general service buildings, this paragraph shall be written:

(Submitted plans for the service buildings ..................... under the full responsibility of the design office and without
the Authority taking any responsibility) signed and stamped by the office.

God bless...
Seal 									Company name:.........................................
									License number:..................................................
									Name of manager in charge:..................................
									
Signature:..................................................................
								Date:.......................................................................
.....
Permit Number ... ...................... Date of Issue .......................
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Permit Number .......................
Date of Issue ....................... 		

				
Construction Permit for a Service Building.............................
			
in the industrial city.............................
					

A new land

Internal expansion

Additional land

Name of the service building: .........................................
Address of the owner / investor: ....................................
P.O.Box: .................. City: ....................................................... Zip Code: ......................
E-mail: .........................Phone: .........................................Fax: ....................................
Land Information:
Property Identification Number: .......................................... Length: ....................................(m)
Width: ..................................... (m)
Area: ...................................... (square meters)
Plans and Supervision:
Execution is carried out according to plans accredited by MODON by virtue of letter number......................
dated........................... under supervision of consulting company.........................
Address:.................................................
P.O box:......................................... city:....................................... zip code:........................................
Phone:.......................................... fax:....................................
• The license is valid for 1 year from its issuance date and MODON must be referred to for renewal of the license
upon its expiration _______________________________________________________________________________________
___________

Offcial seal........................................................................ Industrial city
management...............................................................
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Plan showing the location of the land on which construction is permitted upon
Approval

1. The permit holder commits not to leave materials behind and not to commit any infringement to regulations and
any harm to industrial city facilities. In case of violation, by laws for fines and penalties for infraction and water
and sewage facilities issued by virtue of a decision from MODON’s Board of Director numbers 28 and 29 dated
9/7/1425 AH based on ministerial decision number 522 dates 16/11/1405 AH;
2. This license shall be considered null if the tenant does not begin the construction works within six months from the
issuance date.
3. A temporary fence (removable after completion of the works) around the site shall be established. All precautions
should be taken to avoid any damage which may arise as a result of work.
4. Complete and accurate commitment to plans for construction pre-approved by MODON;
5. Hang a copy of the contract on-site in a visible location on an ongoing basis;
6. Place a sign at a visible location outside the temporary fence stating the project’s name, contractor, consultant, and
their addresses;
7. Remove all rubble and construction waste from the site and neighboring areas and transport them to allowed
places outside the industrial city;
8. The supervising consultancy office is committed to the implementation of the service building .................. in accordance with the adopted maps on what is applied on site and in providing monthly reports about the commitment
or any nonconformities that might occur during the implementation.

Permit holder or Deputy:
Name: ................................................ ...................
Title: ................................................ ...................
Signature: ................................................ .................
Permit issuer:
Name: ................................................ ...................
Signature: ................................................ ...........
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Introduction

Sustainability of resources is considered an important
issue; its mainstreaming in construction and design
requirements and facilities management actually leads
to savings, reduction in energy consumption and usage
of natural resources, as well as achieving a better
environment at the residential and professional levels.
Sustainable design has the below advantages:
• Efficiency in facilities and buildings’ design, and
reduction in energy consumption
• Rationalization of potable water consumption, leading
to a reduction in wastewater production and to a
reduction in water treatment or transport costs
• Improvement of buildings’ internal environment
through various changes such as better air quality,
adequate internal temperature, management of sun
glare and daylight, etc
• Mitigating negative impact on external environment,
including less gas emissions and water and air pollution,
and water consumption reduction
• Higher revenue on the medium and long term by
reducing costs of energy and other resources and
of buildings maintenance and operation, while also
providing better production environment in factories
thanks to a better internal environment for workers

Encouraging owners and investors through «MODON»
on taking sustainability seriously and that by working
on the introduction of the sustainability concepts in
the development and design of the facilities and in the
adherence to recommended standards and guidelines in
this manual.
This guide sheds light on the sustainability elements
that relate to improving the efficiency of energy and
water, which includes the outer facades of building, the
insulation, shading, heat retention, and water-saving
equipment.
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The Efficiency of Resource
Materials

Developers should encourage consultants and
contractors they hired in order to suggest ways and
solutions to reduce the production of waste during the
construction process, in order to provide the collection
and sorting of the waste generated at the factory and its
facilities.

Building envelope
Walls

All external walls must include thermal isolation materials
which help reducing heat gains, especially in summer.
The insulator’s type and thickness shall be defined by
engineers to achieve a Heat Transfer Index equivalent to
0.2 (U-value) W/m2K at most for the wall.
Effective insulator types include solid foam such as
extruded polystyrene, mineral wool, rock wool, and
glass wool. Project engineers are encouraged to explore
materials with high heat isolation characteristics in order
to ensure overall performance and reduced heat gains.

In order to reduce the amount of waste generated by
the construction process, consulting engineers can study
and propose «off-site fabrication» solutions so that
the building components are manufactured off-site in
specialized factories and then transported to the site for
Roofs Tops
assembly.
All rooftops must include thermal isolation materials to
This system is very common “for building envelopes and reduce heat gains, especially in summer. The insulator’s
roofs”, especially buildings of steel, and can be easily type and thickness shall be defined by engineers to
achieve a Heat Transfer Index equivalent to 0.1 (U-value)
applied to factories and warehouses.
W/ m2K at most for the rooftop.
During the construction process, contractors are
encouraged to adopt an integrated plan for waste Effective insulator types include solid foam such
management (Waste Management Plan), to reduce the as extruded polystyrene, one of the best and most
appropriate heat insulators for rooftops.
production of waste and prepare it for recycling.
There are many benefits to this method of construction, Walls and glass usage ratio
including:
Glass in walls and rooftops must be constituted of several
• Reducing waste production on-site;
layers of high-performance glass to decrease heat gain.
Argon gas may be used among glass layers, along with
• Reducing construction time on-site;
• Reducing construction cost and achieving better insulator paint and colored paint. Heat Transfer Index
equivalent to 1.8 (U-value) W/m2K at most should be
quality.
targeted for glass.

Shading

Windows and glass facades must be equipped with
sun-breakers and external shading, especially for south,
southeast, or southwest facades to limit direct sun
exposure and heat gain. In addition, it is preferable that
east and west-facing windows and glass facades include
appropriate shading systems.
All shading systems must be designed and measured
through ecliptic technical studies, and include the glass
façade in this path; shading system is thus efficient most
hours of the day, ensuring that light goes during the day.
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PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
Table 13:
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
Shading System

Shading Systems

Direction

Description

Design and Description

South
Southeast
Southwest

Horizontal parapet above
the window or on rooftop –
considered best system for
south facades, and doesn’t
affect window design and
views

Designed as an extension of
the roof or a parapet hung
on top of the window; it is
made of concrete or other
materials such as steel and
aluminum

South
Southeast
Southwest

Horizontal parapet
consisting of shades which
replaces the solid one and
allows additional light to
go in while also providing
shading

Light metal horizontal
frame (steel – aluminum)
with metal shades, hung
at window level and xed
to the building with metal
joints

South SouthEast SouthWest

Dividing the hanging porch
into parts spread over the
window is considered as
an effective solution for
shading when the hanging
porch is undesirable. This
system reduces the clarity
of the view outside, but it
allows the reflected light in
and diffuses it.

The divided balconies or
the horizontal shutters can
be fixed through a vertical
frame in line with that of the
window. The shutters are
made of aluminum covered
with polyester powder
(polyester powder coated)
or with any solid material in
line with the façade of the
building.

Vertical shutters suitable
for East and West facades,
where the sun angle is tight.

The vertical shutters are
fixed through a central axis
or junctions to the sides.
The horizontal angle of
the shutters is designed
according to the building
façade corner and the size
of the shutter. The preferred
material for use is aluminum

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

East
West NorthEast NorthWest

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
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Potable Water

In general, MODON recommends LEED system as it is
Water efficient equipment must be specified and used one of the oldest and most used and known systems
in all restrooms. Water ow for all equipment must be among engineers, consultants, and contracts (noting that
MODON also accepts other systems such as BREEAM).
according to the below maximum values:
•
•
•
•

Restroom 1 gpf gallon per flush
Urinal: 0.5 gpf gallon per flush
Sink: 1.8 gpf gallon per flush
Shower: 1.8 gpf gallon per flush

There are several water-efficient toilet equipment in
local markets, they include for example sprinkler faucets
or aerator taps to reduce water flow. Taps with infrared
sensors can also be used, in addition to low-flow toilet
(6/3 liter), low- flow shower, reduction of water pressure
in the network, and using good quality plumbing
equipment.

Optional Guidelines

Should the developer choose to have a green building
certificate, MODON must be notified and receive a copy
of the certificate once the project is completed. LowCarbon

Renewable Energy Production

MODON recommends the study of solutions and
techniques related to production of low-carbon
renewable energy within the boundaries of the site, which
helps reduce energy consumption and carbon emissions
as well as the use of fossil fuel rather than traditional fuel.
MODON also recommends studying the possibility of
applying the below techniques, developing possible
solutions, and applying them on-site:
•
•
•
•
•
•

Thermal solar energy (for water heating);
Photo-voltaic cells
Geothermal heat pump
Wind turbines
Bio-fuel
Mixed thermal energy

•
•
•
•

Financial recoupment and impact on life-cycle
Impact on land use
Impact on surrounding environment
Maintenance

MODON seeks to support sustainable approaches in
facilities development and management, especially
when such measures have many benefits for developers
on both short and long term.
In addition to this, MODON seeks to enhance
performance of buildings and sustainable site elements Selected solutions must be presented to MODON within
which have been recommended in this guide and a study containing the below data at the least:
encourages developers to follow essential procedures to • Volume of generated data using the suggested system
achieve a sustainable development:
(percentage of annual consumption)
• Green building certification
• Production of renewable and low carbon energy

Green Building Certificates

Having green building certificates from local and
international rating systems add in credibility and reflect
a commitment to minimum “green buildings” elements.
International ratings systems such as LEED and BREEAM
award certificates to projects after a full examination
of facilities’ designs against a list of green building
standards for several elements such as location, energy,
water, construction materials, external environment, etc.
Following MODON’s guidance will help investors and
developers in securing green building certification; they
will also need to implement a number of requirements
related to targets and standards that need to be
respected and documented through calculations,
drawings, and reports to be prepared at various stages
of design and construction.
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1. Petrol Stations and attached services must be executed
according to design standards as provided in the
present guide and in the engineering plans approved
by the Authority
2. The developer has to present a design and supervision
contract with one of the consulting offices approved
by the Authority in order to provide plans, standards
and supervision on the project execution, in line with
engineering principles
3. It is necessary to make sure that the execution of
the station’s facilities is carried out by a specialized
contracting firm, following the authority’s approval to
assign the implementation of the project to that firm
4. There should be a commitment to start executing the
project within six months from the date of issuance
of the construction permit, otherwise it would be
cancelled. This is stated in the construction termination.
The permit is valid for two years and is only renewed
after the project owner has presented convincing
justifications explaining the reasons for the delay
5. It is necessary to obtain a permit allowing the operation
of the station once the execution of its facilities has
been completed
6. An alternate director must be named for each of the
station working shifts
7. Commercial use of the station interior is unauthorized
except for specific purposes approved by the Authority
such as a minimarket –administrative building (if any)–
prayer room –lounge for employees (waiting area) –
bathrooms, etc
8. It is not allowed to include accommodations for workers
inside the station
9. It is not allowed to lease any location for public
telephones or ATMs
10. It must be emphasized that developers adhere to the
following:
• Grease and petrol traps must be used to treat water
containing petroleum before disposal. Petrol and
grease residues must be collected in special tanks and
then delivered to specialized agencies or transported
and buried in special pits in accordance with
environmental and health requirements as described
in this guide
• Tests must be conducted on a regular basis to check
petrol tanks, pumps, pipes and valves
• General hygiene must be maintained and waste
containers should be provided. Waste must be
disposed of in sound ways
• Petrol stations should be supplied with gasoline and
diesel between 9 p.m. and 6 a.m. only.
• Official gasoline and diesel prices set by Aramco KSA
must be respected.
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1. Sites assigned for investment in petrol station are determined by the Authority according to its regulations
and instructions and without prejudice to the requirements of this guide
2. It is preferable that distance between one station and
another is no less than (500 m) five hundred meters
3. The closest distance between a petrol station and shops
using flame sources must be no less than (30 m) thirty
meters and the distance should be measured from the
outer limits of the station site to the locations of these
stores
4. In case of building a petrol station on two streets, and
the corner of one of them is commercial, its width is
no less than (30 m) thirty meters, and the other one's
width is no less than (10 m) ten meters; Cars and trucks
should not be allowed to enter or exit from the sideway
street
5. In the event of establishing petrol stations on main
street intersections, the following requirements must
be followed:
• The length of the station interface must be no less than
(50 m) fifty meters on one of the two main streets
• The width of each of the two streets must be no less
than (30 m) thirty meters
• Entrance must be on one of the two main streets and
exit must be on the other street
• The distance between the corner of the station at the
main intersection to the entrance or exit is no less than
(30 m) thirty meters, in order to prevent traffic block at
the intersection (figure 1)

6. In case of building petrol stations on one commercial
street (its width is no less than 30 meters); the length
of the station's side on this street is no less than (80
m) eighty meters; it includes the entrance and the exit,
and the net distance between the two is no less than
(40 m) forty meters (figure 2)
7. In the event of establishing petrol stations near intersections that are squares (roundabout without traffic
sign), external distance between the location of the
station and the roundabout should be no less than (100
m) one hundred meters.
8. On commercial streets, the authorized land depth for
establishing a petrol station should be no less than (40
m) forty meters
9. Horizontal distance between borders of pumps at petrol stations and power lines of high pneumatic pressure
should be at least (25 m) twenty-five meters. If the actual distance is less than that, it is necessary to coordinate
with the electricity company in the area responsible for
the site to get its approval
10. It should not be allowed to establish petrol stations
on sites close to water resources projects

Plot Limit

Exit

Petrol Station

Petrol Station
30m

Side Road 30m

Plot Limit

30m

Entrance

Front Road Width 30m

Figure 1 Minimum distance between the petrol station's
corner at the main intersection and the entrance
or exit axis

Entrance

Exit

20m

40m

20m

Figure 2 Net distance between entrance and exit in case
of establishing petrol stations on one commercial
street
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11. Environmental and technical precautions must be taken in order to prevent petrol leakages from tanks, as
follows:
• For new establishments and in the event of using
concrete or steel tanks, petrol tanks must be installed
below earth surface inside a well-insulated chamber
of reinforced concrete, with enough space around the
tank in order to facilitate access to it from all sides, and
treat any fuel leakage that might occur. Tanks must
be well fixed to the base, while making sure that the
distance between the tank and the retaining walls is
no less than (1 m) one meter, and that the room has
an opening and a ladder in order to carry out eventual
leakage inspections
• For old establishments that have a permit, containing
underground petrol tanks and that are surrounded by
sand or fair face concrete, modern electronic tools that
are connected to the station's supervision room should
be used in order to measure the fuel quantity in the
tank and detect and treat any potential leakage
• Respect the special conditions of installing and
isolating non-steel tanks, and maintaining them
regularly according to the instructions provided by the
manufacturer and as needed
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3. Required

Conditions in
Petrol Stations
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Necessary conditions that need to be available in
petrol stations are the following:

1. Vehicle services: (sale of car spare parts -mechanicselectricity- change of wheels- change of petrol- car
wash) or any other elements that respond to petrol
stations' needs in industrial cities and adopted by the
Authority
2. Commercial services: (minimarket- coffee shoppharmacy) or any other commercial elements adopted
by the Authority
3. General services: (administrative building –prayer
room –lounge for employees and change of clotheswaiting area – bathrooms (women- men)- parking(green spaces) or any other elements that respond to
petrol stations' needs in industrial cities and adopted
by the Authority
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4. Design and

Technical
Conditions of
Petrol Stations
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4. 1 The Station's General Aspect 4. 2 Entrances and Exits
1. The general location should be coordinated so as to
include adequate green spaces or flower pots, while
making sure that the project's elements are connected
and that the separation between machines and
pedestrians inside the petrol station is considered
2. In case of building the station on two streets, an
equilateral-triangle shaped parcel of land is cut, the
sides of which are equal to 3 m (see figure 3)
3. Commercial signs not pertaining to the petrol station's
activities are not allowed inside the station, while
making sure to:
• Homogenize advertisement signs for services inside
the stations in terms of colors and esthetic form. The
name of the service should be written in the middle of
the sign, and the latter should have the same altitude,
as a complete and continuous banner on the pumps'
umbrellas and the facade of other service buildings in
the station
• Install a separate lit banner holding the name and
logo of the station, of adequate size and height, while
carefully choosing its location at the entrances and
exits
• Clear banners should be put in a well-seen place to
indicate available activities and services in the station,
by adopting adequate dimensions and signs.
4. It is preferred to assign an observation and
administration room inside the station

Road

9m

Petrol Station

1m

3m

Plot Limit

2.5m

3m

9m

Road

Figure 3 Requirements of building the station on two
streets
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1. Entrances and exits of petrol stations are designed
within the limits of industrial cities in line with this guide
taking into consideration the following points:
2. Organize the entrance and exit of petrol stations and
their related services so as to limit conflict of traffic
between the fuel supply line sites and the other
available services in the station
3. Carefully indicate entrances and exits of the station by
putting up banners that indicate entrance and exit, and
pay attention to the general aspect of the station
4. It is not allowed to use the station's entrance as an exit
at the same time
5. Distribute the sidewalks that determine the parking
and the traffic in an adequate technical manner, by
using curbstone paint with appropriate colors that
complement the station's colors
6. Light the entrances, exits and squares with adequate
street lamps within the specific area of the petrol
stations

4. 3 Floors and Fences
1. Floors and exterior squares of the station should be
well-paved with interlock or any other similar substance adopted by the Authority, so as to withstand
heavy weights and not suffer damages.
2. Floors of canals inside the services area and cars ateliers should be paved with substances like colored concrete, and should be slightly reinforced so as one tile's
dimensions do not exceed (2 m x 2 m), while installing
separators between these tiles and the water sewers.
3. It is not allowed to use asphalt for the petrol stations'
floors. As for commercial or general services area's
floors, they should be made of marble or ceramic or a
similar substance, of a homogeneous color and high resistance.
4. Walls inside car services, bathrooms and kitchens
should be tiled with soft and easy-to-clean ceramic.
5. The stations' floor is lined with ground traffic signs that
indicate the entrance and exit, traffic circulation and
parking.
6. Floors should have adequate directions toward water
sewages or any other liquids and that lead to the local
sewages or the sewage network, and should not be allowed to discharge their sewage outside the location.
7. Washing water sewage centers should be provided
with grease traps before disposing their sewage in the
sewage network.
8. The fences' height is not less than the surrounding side
of (3 m) three meters, and should be its wall.
9. Fences on the streets' side should be made of wrought
iron that does not block the sight of the station from
the outside, even if the station has sliding doors with
the same description as the fences.

2/13/19 9:05 AM
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4. 5 Petrol Tanks

Metal Cover

0.15

Finished Floor Level

0.10

1. The general architectural aspect and design of the
station and its related services should be standardized
to ensure consistency between buildings in the
exterior's finishing material or architectural elements
2. The colors in the finishing building material of all the
station's buildings and related services should be
homogenized
3. Building material should be non-inflammable and fireresistant according to the NFPA conditions and in
accordance with the Saudi standardization by using
humidity and heat isolators
4. Facades should be tiled with soft, petrol and grease
impermeable, and easy to clean substances
5. Non-reflective glass should be used on the facades of
commercial services buildings inside the station
6. Setbacks of buildings and petrol stations should not
be less than the fifth of the main streets' width, at a
minimum of (6 m) six meters and (3 m) three meters at
the side streets
7. Setbacks of buildings and petrol stations should not be
less than (3 m) three meters at the side of the neighbors
8. Setbacks on side streets should be used with adequate
green surfaces while designing the location in such a
way as to include flower pots that should be maintained
and preserved
9. The authorized height of petrol station buildings is of
one floor. Two floors can be built except for car wash
building, petrol pumps canopies, where only one floor
is allowed
10. There should be a separation between commercial
service buildings from the cars and trucks workshop
buildings in such a way as to prevent gases or car
exhaust systems or smells coming from workshops
from reaching these buildings
11. The height of car services and petrol canopies
facilities inside the center should not exceed (6 m) six
meters. The distribution of these facilities should be
well-coordinated inside the center, so that the area
they occupy does not exceed 20% of the station's area
12. The percentage of buildings should not exceed 20%
of the station's area
13. Canopies should be fixed on columns made of cement,
or tiled iron strips that are painted with the same color,
while protecting them from shocks

2. Tanks are placed inside the limits of the station's floor in
a well-ventilated location, and no other facilities should
be built on top of them. In case of multiple tanks in the
station, the separating distance between tanks is no
less than (1 m) one meter, as measured from the outer
wall of the tank in all directions
3. Tanks should be protected from the passage or parking
of cars on top of them, by covering their surface with
reinforced cement the thickness of which is no less
than (15 cm) fifteen centimeters (according to the
tank's horizontal projection surface). The horizontal
reinforcement extension is no less than (30 cm) thirty
centimeters from all directions (see figure 4)
4. Tank openings should be placed in a safe and wellsecured location with special locks
5. The tank's interior and exterior are painted with an anticorrosive and anti-leakage paint, while isolating the
tank's well in order to prevent water or petrol leakage.
The interior paint should correspond to the type of the
contained petrol substance.
6. The type of the contained petrol substance is written
on each tank opening. Tank covers are also painted
with the color that characterizes the produced petrol
(green for gasoline 91, red for gasoline 95 and dark
yellow for diesel)
7. Each tank is provided with a ventilation pipe the size of
which is fit for the tank's capacity. The interior diameter
of the ventilation pipe is no less than (40 mm), and its
height is at least two meters higher than the highest
building in the station
8. Each tank is provided with a maintenance opening with
measurements allowing for a maintenance worker to go
down, detect the interior, fix and inspect any leakages
as necessary. In case of multiple sections in the tanks,
each section has its own opening
9. Each tanks has filling, ventilating and supply pipes, so
that the ending of its filling pipe is within (40 mm) forty
millimeters on top of the tank's base, the ending of its
supply pipe within (80 mm) eighty millimeters on top of
the tank's base (see figure 5)
10. The minimum distance between petrol tanks and
gasoline pumps is no less than (10 m) ten meters

Sidewalk

1.05m

4. 4 Setbacks and Buildings

4

Petrol Tank

1. Petrol tanks are installed on the earth surface so that
the distance between the tank's back and the station
floor surface is no less than (1 m) one meter. Any
different design should be approved by the relevant
stakeholders.
Figure 4 Sketch showing how to protect tanks from car
passage or parking
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Table 1:
Paint Colors of Petrol Pumps

4cm

Fuel Tank Measure Tube

6mm

8cm

(Steel Plate)

Fuel tank ﬁlling tube

Petrol Tank

Finishing Floor Level

Figure 5 Required description of petrol tank for filling,
ventilating and supply pipes

Petrol Pumps

Type of petrol

Color of Pump

Gasoline 91

Green

Gasoline 91

Red

Diesel

Yellow

23. Pumps' pavements should be protected from car
shocks and friction with any substances or devices that
are specifically designed for this purpose
24. Pumps' pavements should be protected from water
accumulation on top, by installing adequate deviations
(1%) that start in the middle of the island and end at the
extremities (see figure 10)
25. A petrol purification system is installed before the
pump in order to protect pumps and cars that are
supplied with petrol from petrol-related pollutions
26. An appropriate tool should be secured to measure
petrol pumps according to the requirements of the
Ministry of Commerce

8m

1.5m

11m

1.5m

1.5m

11. The petrol pumps' pavements should be at least (10
m) ten meters away from the exterior limits of the
location
12. The net distance between the pumps' pavements and
the station's buildings is no less than (8 m) eight meters
13. The pumps' pavement should be made of reinforced
cement, should have a height of no more than (20 cm)
twenty centimeters from the station's floor level, and
a width no less than (1.5 m) one and a half meters, and
length no more than (12 m)
14. The distance between the end of the pavement's Fuel Pump Pavement
roundabout and the adjacent pump center to its length
is no less than (2 m) (figure 6)
15. The supply pipe should be connected to the pump,
Fuel Pump
so that its height from the floor is at least (5 cm), and
it should be at least (20 cm) away from the electrical
extension pole
2
16. The net distance between the limits of parallel pump
pavements is no less than (8 m) eight meters. One
pavement should at least include (3) gasoline pumps or
Figure 6 Minimum distance between the end of the
(2) diesel pumps (see figure 7)
pavements' roundabout and its adjacent pump
17. The net distance by length between the pump's axis
and the neighboring pump's axis is no less than (4 m)
four meters in one pavement with regard to small cars
18. The distance between diesel pumps and gasoline
Fuel Pump Pavement
pumps is no less than (20 m) twenty meters
Fuel Pump
Fuel Pump
Fuel Pump
19. The net distance between the pump's pavements on the
same level is no less than (3 m) three meters. Cars are not
allowed to circulate between them. This can be achieved
by putting adequate traffic obstacles or depending on
what the Authority deems fit (see figure 8)
20. Each pump independently and directly feeds from
Drive Through
the tank. In each line, are constructed (2) two security
valves that work automatically: one at the junction
between the pipes and the other tank, and the other
Fuel Pump Pavement
one at the junction between the pipes and the petrol
Fuel Pump
Fuel Pump
Fuel Pump
pump
21. The height of pump canopies is no more than (6 m) six
meters. The exterior dimensions of these canopies are
2m
2m
4m
4m
12m
no less than (3) three meters from each of the pumps'
pavement sides (see figure 9)
22. Petrol pumps should be painted according to the
Figure 7 Minimum distance between the limits of parallel
colors in the following table:
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2m

Fuel
Pump

4m

3m

6m

Fuel
Pump

1.2

Fuel
Pump

Fuel Pump Pavement

5.8m

(Shade Cover)

2m

4m

3m

12m

Figure 8 The net separating distance between the pumps'
pavements
Cover Limit

Fuel Pump Pavement
Fuel Pump

Fuel Pump

Fuel Pump Pavement
Fuel Pump

13m

Fuel Pump

Fuel Pump

3m

Fuel Pump

13m

Figure 9 Maximum height of pump canopies
Fuel Pump Pavement
Fuel Pump

Fuel Pump

Fuel Pump

0.2

Fuel Pump

Slope 1%

Road

Figure 10 Protection of pump pavements

4. 6 Electrical requirements
1. The petrol station is divided into two sections: a section
for storage and circulation of inflammable material, and
another secure section that includes all other places in
the station
2. All electrical substances used in installments should be
specifically non-inflammable, and fabricated according
to the Saudi standardizations or one of the fireresistance world qualifications
3. Fixed electrical tools, devices and extensions in
dangerous zones should be resistant to fire, chemical
reactions and brimstone, while those used in secure
sections are typically industrial types
4. Transportable devices should be fed from an electrical
source that is protected from floor leakage current
5. Any tool should be indicated with that number, and the
circuit breaker should be connected to the electrical
distribution board in order to control it at an adequate
speed during any unusual circumstances
6. Cables, junctions, plugs, interrupters and any switches

4

should be numbered according to the numbers shown
on the distribution boards, while respecting the
continuity of number sequence in case of multiple
boards, and writing functional data on each board
7. When extending any medium pressure line (13.8 K.V.)
on the adjacent pavement to the petrol station, the line
should be an earth cable, of one meter depth below
ground
8. Suggested designs should include the following
electrical technical foundations and qualifications:
• Lighting supply networks should be independent from
power supply network
• The pump area's supply networks and extensions
should be independent from the supply networks of
the other sections in the petrol station. Each network
should have its own accessible general interrupter
• Indicate the electrical current's supply system,
pressure, oscillation and number of phases
• The temperature surrounding the design's foundations
in choosing electrical sides is no less than (50) ° C
• Indicate the grounding system of electrical parts, cable
wires, type of isolation, the ground's work method,
and the selection of the floor's circulation (petrol pump
engines, lighting units, plugs, switches and plugs... and
others) on electricity plans
• Pay attention to equal distribution of weights on
phases
• Cables and power connectors should correspond to
the current's amplitude in the circuit, while respecting
the reserve's percentage, in order to face any weights
without an increase in the cable or connector's
temperature, so as to guarantee the isolation safety
• Indicate enough technical details about the quality
of lighting units, switches, cables, fuse distribution
boards and everything that is required in order to
implement them
9. Substances needed for electrical works in petrol
stations should respond to the following technical
qualifications:
• Cables and wires used in extensions are made from
stranded wire
• Reinforced cables, that are covered inside with steel or
anti-acid and non-inflammable vinyl chloride
• Rated voltage for cables (1000) V and for wires (600) V
• Thermoplastic-sheathed wires covered with nylon and
suitable for use in places where liquid fuel is circulated,
wet places and places exposed to natural petrol,
vapors of burning substances at a regular temperature
• Pipes that extend into roofs made of resistant metal or
non-inflammable plastic
• Pipes that extend below ground should be well
protected and not exposed to acids and brimstone
underground; they should also be resistant to shocks
and anti-corrosive
• Choosing circuit breakers according to the capacity to
withstand the circuit
539
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• Main circuit breakers and earth leakage circuit breakers
for the pumps
• Protection fuses should have enough capacity to
withstand the circuit
• Distribution boards for petrol stations should be well
sealed and fabricated from shock-resistant sheet iron,
and painted with an anti-acid and anti-brimstone
paint, and installed in a secure place inside the electric
distribution room. Boards that are built within the wall
are preferred; in case of choosing boards installed
outside the wall, they should have double doors (a
direct door for circuit breakers and an outside door
that allows to seal the board and that has a rubber
frame for this purpose)
• Write the name of the section that is fed from the
distribution board in case of multiple boards. The door
of the board should also indicate important warnings
such as (danger, electricity, voltage...volt) in red
• Lighting units that are allowed are well-sealed and
resistant to fire, dust, earth, vapors and liquids leakage
(resistance fire Class 1-IP-555). They are installed in the
fuel pump and petrol and grease change sections. As
for lighting units in the secure area, they are the regular
type used for industrial purposes
• Plugs in dangerous areas and grease and petrol change
sections are made of metal, and are resistant to acids,
chemical reactions and fire. They should be of the
intertwined type, or equipped with a sealed cover, an
earth terminal and a secure switch. In the secure area,
they should be of the regular type used for industrial
purposes
1. The lighting design should be conform to the Saudi
standardization or any of the world recognized systems in LUMINATION calculations. The chosen system
should be mentioned in the project's documents. The
luminous intensity explained in the following table is
the minimum required:

Table 2:
Luminous intensity requirements
Additional elements
Area of fuel circulation (pumps)

Luminous intensity (candela)
100

Area of grease and petrol change

300

Area of exposition and sell of spare parts
and car services

1000

Area of commercial stores

500

Area of petrol and grease storage

150

Lounge

200

Prayer room for men and women

300

2. The electric circuit(s) that feed(s) the pumps should be
equipped with an independent circuit breaker or switch
for emergency in addition to the general switch, in order to separate electric supply from all petrol pumps
and attached lighting units. The circuit breaker is installed in a clear place, at a secure distance of no less
than (10 m) ten meters from any opening in the petrol
tank, petrol pump or ventilating pipe.
3. Electric circuits of petrol pumps are classified according
to:
• Single pump: It is equipped with one electric circuit in
each of the pump's engine and its attached lighting
units. It is protected with a circuit breaker or an
appropriate fuse. The pump is also equipped with a
double-pole electric switch in the main circuit, in order
to separate all the pump's circuits from the rest of the
electric network parts.
• Double pump: It is equipped with three separate
electric circuits, one for each pump, and one for
lighting. Each circuit is protected with an adequate
circuit breaker or fuse. Pumps are also equipped with
double-pole switches in the main pump's circuit, in
order to separate the pump's circuits from the rest
of the electric network parts. Mercury switches or
accurately sealed switches are used in glass to link and
separate inside pumps.
4. A grounding system should be devised according to
the Saudi standardization or any other worldwide standards, while taking into consideration the following:
• A general grounding system should be devised for the
petrol station next to the electric distribution room
or in an appropriate place far from the storage area
and petrol circulation, the resistance of the earth pole
should not exceed (5) ohms.
• Metal cover of all electric pumps and tools, poles,
delivery boxes as well as reinforced cables and all
metal parts of fuel tanks should be grounded.
• Fuel pumps should be grounded by using an earth
connector to the general floor; it should be of the
isolated type and resistant to chemical reactions and
brimstone substances.
• An earth connector should be installed, made of
stranded wire and insulated with PVC with a section
that is no less than (50) mm2, each of its extremities
are connected to the general grounding network. The
other extremity is equipped with clamp, given the
easiness to fix to the petrol transport vehicle during
the petrol unloading in tanks, to leak out any latent
electric charges.
• Fuel hoses should be made of metal and covered with
PVC, and should be well connected to electricity to
discharge them of any latent electric charges from cars
when they are filled with petrol from earth directly.
• Petrol discharge hoses should be made of metal and
covered with PVC to leak any latent electric charges
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room is installed only inside the secure area. Wellwhen discharging petrol from petrol transport cars to
sealed unloading boxes can be used when the need to
the station's ground tanks.
do so arises; these boxes should be well insulated so
5. Necessity to conform with the indicated electric conas to prevent their corrosion or reaction to brimstone
nector colors according to the Saudi Standards, Mesubstances or acids
trology and Quality Organization, as explained in the
13. Manual lanterns of more than (50) volts with an isofollowing table:
lating cable are not allowed. Lanterns that work on dry
batteries and that are secure against electric sparks are
Table 3:
preferred
14. Fire tools that are suitable for electric sparks that
Color of electric connector
might be produced from tools and circuit breakers
Color
Connector
should be installed
Red- blue- yellow
Electric
15. When the station is mainly fed by an electric generaBlack or white
Neutral
tor or exceptionally due to the absence of an outdoor
Green or yellow-green
Ground
feeding source, the following conditions are met:
• The generator should be installed in an independent
6. Ground extensions, whether cables or wires, should
room away from the area of petrol substances
be installed inside pipes that are resistant to chemical
circulation and storage. The doors of the service and
reactions, brimstone, anti-corrosive and resistant to
the ventilation openings should be on an opposite
fire, according to the following conditions:
direction to the station, and at a minimum safe distance
• The depth of medium-voltage cables (13.8 K.V.) that
of (15m) fifteen meters
passes near the dangerous zones is no less than (1 m)
• The installed machine's exhaust pipe should be as high
one meter from the floor surface
as possible on the electric generator
• The depth of low-voltage cables (127/220/380 volt) is
• An anchor should be installed of a height of no less
no less than (70) cm from the floor surface
than (2.5 m) from the room's surface level
7. A layer of dry sand should be put under cables that
• A daily petrol tank for the non-inflammable electric
extend below the ground, and another 10 (cm) thick
generator machine's supply should be provided
layer should be put above them. Cement tiles and a
• It is not allowed to leave or put any inflammable
warning banner that has the same length as cable pipe
substances inside the generator's room such as storing
should also be installed
greases, petrol and others
8. No connections are allowed inside the pipes' wires,
whether in the dangerous or the secure area. No
connections are allowed in cables, and no temporary
1. Substances pertaining to the formation of the petrol
electric installments are allowed in any of the station's
tank should be appropriate and not be affected by
sections
petrol substances that will be stored, and can include
9. All electric tools (like plugs and switches, etc.) that
steel or any other appropriate substance
are installed outside buildings or on the outdoor walls
2. When using steel petrol tanks, the thickness of steel
should be of the weather-proof type
boards in any section is no less than (6 mm)
10. An independent internal electric room for the electric
3. Each section of the tank should have an independent
distribution should be installed in the station's sections
tool to measure its petrol quantity. Modern electronic
with a minimum distance of (6 m2), and at least (15 m)
tools should be used to measure petrol quantity in
fifteen meters away from the dangerous zone (safety
tanks, and detect any petrol leakage in tanks or pipes
distance). The walls' thickness is no less than (20) cm,
4. In case of filling the tank with vertical pipes, this pipe
while ventilation openings do not function in the wall
should be used in introducing the measured petrol
facing the dangerous zone
quantity in the tank. A steel board should be directly
11. When the need to assign an electric room in order
welded on the tank's bottom under the filling tube. Its
to install an electric company transformer arises, it is
thickness should not be any less than the tank's, and
necessary to obtain the plan and design of the electric
the depth measure should be made out of a non-steel
transformer's room from the local electric company.
substance
The room is installed at least (15 m) fifteen meters away
5. If the tank is equipped with an oblique filling tube,
from the dangerous area, with only one side to the
the depth measure should not be used to measure the
street, while taking into consideration that the room's
petrol quantity in the tank, but rather an appropriate
entrance and the ventilation opening should be at the
measurement tool
street
6. Filling, ventilation and feeding pipe lines should enter
12. Electric inspection rooms are not allowed in the
the tank only from the top, at the vertical level that
dangerous area. In case of necessity, a sealed inspection
passes by the tank's longitudinal axis

4. 7 Mechanic conditions
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exceed half of the controlled sewage rate on the
7. The tank should be filled with water and exposed
nozzle's opening
to a hydrostatic pressure of (135) KPa for at least
(15) minutes, in order to make sure that there are no 18. Tubes should be protected from corrosion by painting
them with a resistant paint
leakages, or it should be exposed to air pressure of
(125 KPa for a determined duration), according to the 19. The horizontal distance between the ventilating
tube exit and any of the station's limits of any building
following table:
opening is no less than (2 m) two meters
20. Underground pipelines should be reinforced and
Table 4:
covered with soft cement of a minimum thickness of
(15) cm and should be protected with cement tile of a
Maximum required storing capacity (L) and duration of examination (hour)
minimum thickness of 5 cm. In case of car circulation
Maximum storing capacity (L)
Duration of examination (hour)
above pipelines, the area should be covered with
15000
24
reinforced cement
20000
48
21. Sewages that contain pipes should be filled with dry
45000
72
sand or similar substances, and should have appropriate
60000
96
dimensions in order to facilitate maintenance works for
valves and annexes
8. Filling, feeding and ventilating opening connections to
the inspection room should be surrounded with brick or
cement, while equipping them with a sealed covered,
in order to prevent any double leakage. They should
also be (5) cm above the service area's floor level, and
Volatile and non-volatile substances generated from
should be surrounded with a cement slope
petrol products are dangerous if they are directly disposed
9. The petrol mechanic pump should be equipped with an of in public sewage networks or local sewage networks,
automatic tool to determine the fuel quantity, so that no public sewage network exists. Petrol is a fast volatile
no more than (90) liters can be flowed each time the substance that, if not directly disposed of in networks,
pump functions
can cause explosions and destroy properties, while non10. The petrol mechanic pump should be equipped volatile products like heavy petrol and industrial greases
with a mechanic cooling tool that allows it to work are difficult to treat in treatment stations, and cause
continuously without witnessing a rise in temperature pipe obstructions. Therefore, water that contains petrol,
11. The pump should be equipped with a control tool greases and petrol substances should be previously
that only allows it to work when the nozzle is lifted treated before allowing to discharging them in public or
local sewage networks. The following conditions should
from its usual place, and the manual switch in the pump
be met:
is activated. This tool also stops the pump when the
1. The required rates for previous treatment of sewnozzle is returned to its original place
age water before discharging it in the public network
12. Side return tubes should be installed so that they
should be implemented, according to the following inreturn the excessive fuel to the tank, and the maximum
structions:
pressure at the return does not exceed (20) KPa
•
Greases and petrol 120 mg/L
13. If the pump is equipped with a glass indicator, the
•
Phenol 150 mm/L
glass should withstand a hydrostatic pressure of (50)
• Total chlorinated hydrocarbons 0.5 mg/L
KPa
14. An appropriate ventilation air current should be When substances exceed the above-mentioned
provided around the pump, with a minimum total actual limits, they should be previously treated before
discharging them in the public sewage network. Sewage
distance of (75) cm2 for ventilation openings
15. The distribution hose should be connected to measurement methods, collection of samples, and
analysis techniques are determined according to the
electricity, with an outer soft surface that is resistant to
standard methods of water and sewage water inspection
weather conditions, corrosion and petrol substances;
by American Authorities (American Public Health
its length is no more than (4 m) four meters, and the Association, American Water Works Association, Water
internal hose's diameter is (20-30) mm
Pollution Control Federation).
16. Proper sewers should be installed for the working
2. The following liquids are not allowed to be discharged
area's floor, while taking the appropriate precautions
in the sanitary sewage network:
in order to prevent gasoline leakage to the sewer pipes
• Kerosene, Gasoline, Naphthalene, Petrol or any
17. The fuel sewage nozzle should be equipped with an
inflammable or explosive, solid, gas or liquid.
automatic interrupter that prevents the scattering of
• Sewage water that contains more than 25) ppm mg/L of
fuel due to retraction or excessive filling. The required
petrol or any petrol that does not dissolve biologically
sewage rate to activate the interrupter should not
or any product of metal petrol origin.

4. 8 Environmental and Health
Conditions
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If water or residues that contain the above-mentioned
substances are discharged in the (sanitary sewage) public
networks, the Authority has the right to refuse their
discharge and take the necessary measures, or compel
the owner of the station to carry out an acceptable pretreatment as explained above, in order to allow their
discharge, or control quantities and discharge rates in
order to guarantee the respect of allowed percentage
limits, or charge for the transport and treatment costs of
these residues.

impermeable covers in order to prevent fire accidents.
Appropriate ventilation is guaranteed to discharge
petrol gas. Ventilation pipes should be high enough in
order to avoid fire accidents; their bottom extremities
are the closest possible to the water surface, in order to
discharge petrol gas
10. Necessary technical and environmental precautions
are taken in order to prevent fuel leakage from tanks
according to the following:
• In new facilities that need a permit, a petrol tank should
be installed below earth surface inside a well-isolated
reinforced cement room, with enough spaces around
the tank in order to facilitate access and inspection
from all sides, and treat any fuel leakage. The tanks
should be well fixed to the base, while taking into
consideration that the distance between the tank and
the supporting walls is no less than (1 m) one meter,
and the room is equipped with an opening and a ladder
in order to carry out maintenance and inspection
operations for any leakages in the tank (see table 11):
• As for existing facilities that need a permit renewal,
fuel tanks are buried underground and are surrounded
by sand or soft cement. Modern electronic tools should
be used, and linked to the station's observation room
in order to measure petrol quantity in the tank and
detect and treat any petrol leakage

1m

0.15

3. The Authority has the right to review the design and
installation of the treatment tools and devices before
approving them. These units are put in appropriate
locations that allow them to be cleaned and inspected
4. Various car petrol and greases are collected in special
locations, then are transported and buried in special
pits, determined by the municipality or specialized
authorities
5. Local sewage is treated in the deposition and petrol
filtration room. The safety and efficiency of the petrol,
and the capacity and accuracy of special units are
inspected
6. Special deviations in the station's floor should be
carried out, leading to special sewage canals inside the
location and to grease or gasoline traps, so that they
are treated before they get discharged in general or
on-site sewage networks. No liquids are allowed to
Metal Cover
leak outside the location
7. The following requirements should be met when
1m
Service Area
Service Area
Metal Cover
designing petrol and grease traps:
• The grease and petrol trap should have enough
capacity to fit used water quantities
1m
1m
Petrol Tank
• Not discharge any residues through the trap except
grease and petrol that have mixed with water
• The surface area of the trap should be enough to avoid
the temperature rise of the treated water and in order
to provide appropriate ventilation
• Obstacles should be put in order to minimize entrance
Figure 11 Requirements for installing petrol tank
speed
underground
• The exit level should be lowered in order to prevent
the passage of grease and petrol
• The trap's sides should be inclined, their bottom is
preferred to be cone-shaped, and the exit is connected
at the cone's bottom
• Organize floating petrol and grease removal methods
• The traps should be carefully and continuously
maintained

0.15

• Sewage water that contains general petrol or grease

4

8. Gasoline gas should be removed by ventilation, since
it is reusable and poisonous. It is heavier than air and
closer to collect in low places such as pipes and deep
inspection rooms
9. A plain and isolated (petrol trap) room with multiple
interrupters should be installed; the interrupters should
be in a sequence, their exits being below water level
until gasoline is trapped. The room is equipped with air-
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1. Permits will only be granted to build any new petrol
station, renovate or expand existing petrol stations
or renew station permits in industrial cities when the
permit applicant submits a technical study prepared
by one of the technical offices specialized in safety
and security works adopted by the Authority. The
study complies with the qualifications, conditions
and norms included in this guide. The Authority's
competent administrations should make sure that
granting and renewing permits comply with the rules
and conditions that are included in this guide, and
that the office that prepared the above-mentioned
study is responsible before competent authorities,
for the study's competence and accuracy, and should
supervise its preparation. A final certificate should be
submitted, and that confirms the facility's compliance
with instructions and conditions included in this
guide, and shows responsibility by solidarity with the
developer and the implementing contractor for any
mistake, shortage or negligence
2. The station should be equipped with an appropriate
fire alarm system in addition to civil defense group
calling methods
3. Safety infringements are controlled and inspected, and
sanctions are signed, according to NFPA conditions
4. A safety, precaution and firefighting officer is appointed
in the station
5. All workers in the station should be trained to safety,
firefighting and rescue activities and should have
complete knowledge of them
6. Firefighting precautionary measures:
• Place warning banners against smoking inside the
station and strictly observe their implementation
• Use of petrol is strictly prohibited for cleaning
• Petrol scatterings should be instantly removed
• When filling a tank (a mobile home car with petrol),
strict precaution should be taken when closing gas
stoves and temporarily disconnecting electric current
from devices such as coolers (freezers) and heaters
during filling
• Fire causing substances and inflammable substances
are not allowed in the petrol stations. Other prohibited
activities are cutting or welding activities as well as
other activities that imply causing electric sparks or
arcs, while avoiding any circumstances that might lead
to self-immolation
7. Fire extinction equipment
• The station's buildings and facilities should be equipped
with quantitatively and qualitatively appropriate
manual fire extinguishers according NFPA conditions
• An automatic spray system or automatic extinguishers
should be provided when the temperature rises to a
certain degree, and should be installed on top of the
fuel pump area in the canopy’s roof
• Soft and clean sand containers should be secured
throughout the station, and should be placed in

adequate places that are accessible for workers,
according to the NFPA conditions
• A dry chemical power fire extinguisher with a 12
kg capacity is placed (near the tank's opening, and
another one near the electric generator)
8. Minimum requirements for fire extinguishers to secure
petrol pumps are indicated in the following table:

Table 5:
Minimum requirements for fire extinguishers to secure petrol pumps
Number
of petrol
pumps
3-1

Chemical power fire
extinguishers of (12)
kg capacity

Foamy fire
extinguisher
gallon of (10)
capacity

Foamy fire
extinguisher
gallon of (34)
capacity

3

2

-

4-7

9

2

1

8-11

13

3

2

12-15

17

5

3

16-20

20

7

4

9. Fire extinguishing water sources and fire faucets (Fire
stopcocks)
• Fire extinguishing water should be provided with the
appropriate pressure from a special tank the capacity
of which is no less than (30,000) thirty thousand gallons.
The tank is fed from an automatic fire extinguishing
pump with an energy of (500) five hundred gallons per
minute and pressure is no less than (7 Lbs.) per square
inch at the fire stopcocks exits. This pump is installed in
an isolated room at a minimum distance of (20) twenty
meters from the area of fuel pumps or the unloading
area with proper ventilation
• It is necessary to install (fire stopcocks), whose number
is determined, according to the station's size and
activities. Their type and diameter are determined
according to the NFPA conditions, and at least two fire
(stopcocks) should be provided in two different sides
• The necessary separating distance between the petrol
pump area and the fire extinguishing water storing
area, and the distance varies between at least (15)
fifteen meters and (30) thirty meters in any case
10. Protection of workers
• Station workers should wear the special protection
outfit and tools (such as protection gloves and glasses,
and security shoes to absorb hot electricity)
• Fuel-contaminated clothes should be instantly removed
and, any petrol-affected area should be carefully
cleaned
• Workers cannot wear baggy or torn clothes during
work
• First aid kits should be provided in the station with
proper medical tools
11. Necessary steps and measures in case of fire or danger
• Immediately stop all activities in the station, take all
cars out, and prohibit access to station
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• Immediately alert the civil defense and other
emergency services
• Fire hazards or accidents are treated by trained
workers who use available primary fire extinguishing
and security methods and tools, until the arrival of civil
defense
• Provide civil defense with all the information about the
accident upon arrival
• These instructions should be passed on to workers
in the station, who should be trained on how to
implement them
12. Signs
• Signs should have elegant and modern designs like
electronic boards
• Signs should be placed in order to orient the circulation
of cars and trucks
• Direction and warning signs should be written in
two languages, Arabic and English, according to the
designs explained in the permit's instructions, and be
placed in prominent places in the station, including the
following expressions:
»»
»»
»»
»»
»»

Highly inflammable petrol substance- Danger
Smoking is strictly forbidden
Stop your car's engine
Do not enter the station "Unloading fuel"
Closed for prayer

• Each tank is equipped with an information board
including the capacity and the stored fuel's type
• A "Danger- Unauthorized access for non-specialized
staff" sign is placed inside the electricity room.
Another sign is placed in the electric generator room
with the following information: "Room of spare
electric generator- Danger- Unauthorized access for
non-specialized staff"
• Near the emergency switch, a board is placed indicating
that the switch is designed to separate the feed from
the petrol stations
• Boards should be placed with instructions that need to
be followed in case of a fire accident or hazard
• Clear boards with the telephone numbers of the civil
defense and other emergency services are placed in
prominent places.
• Boards with activation and electric maintenance
instructions are placed
• Lit boards are placed at the entrances and exits
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1. Petrol should be unloaded from petrol tankers (cistern
cars/ tanks), and the following conditions should be implemented while doing so:
• The tanker's cistern should be free from technical flaws
in order to prevent any fuel leakage. A fuel tanker
is not allowed to unload unless it is equipped with a
second remotely controlled valve and with a thermal
safety interrupter
• Fuel quantity should be measured in the petrol tanker
and in the station's tank, in order to make sure that the
tank has enough capacity for the unloaded fuel
• The tanker should be completely located inside the
limits of the station's area
• The tanker should be parked, so that it can be driven
directly out of site in case of hazard
• The tanker should be stopped with the waiting brake
as well as railway brakes on the wheels to prevent
them from moving
• Fuel unloading should be carried out under human
observation by the tanker's driver and the station's
delegate
• In case of fuel scattering, the unloading should be
stopped immediately and the ventilation tubes should
be checked
• Any electric charge unloading from the tanker should
be securely done before starting to fill the station's
tanks, by connection the tanker's hanging chains with
the station's earth connector, as well as emptying any
(static) electric charge with an unloading hose for metal
fuel that is covered with PVC, and designed so as to be
sealed in the tanker's valve and the tank's opening, in
order to prevent any leakage
• No other car is allowed to move within a range of (six
meters) from the tanker's parking area. This is indicated
by warning signs to deviate other cars away from the
tankers' parking area
• The feeding (filling) process should be completely
stopped until the unloading process is finished and the
tanker leaves
• The area near the ventilation openings should be
detected in order to detect any possible inflammable
sources and control any potential risk
2. The following conditions are met when filling a car tank:
• The car's engine should be stopped before the feeding
process starts. Cars that have an additional combustion
engine are only fed after stopping both engines
• The car's driver and passengers are not allowed to
smoke
• The unloading nozzle should be well placed inside the
car's tank tube
• Care must be taken not to spill fuel
• The transfer hose should not be bent nor squeezed
during the feeding process
• Care must be taken to close the tank's opening after
finishing the filling
550
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3. The following conditions should be met when filling
motorcycle tanks:
• Stop the motorcycle's engine
• Not fill the motorcycle's engine when the driver is
sitting on top of it
• The filling should be slowly carried out while making
sure not to scatter any fuel
• The hose's nozzle should be adequate for the fuel
tank's opening
• Care must be taken to close the fuel tank's nozzle.
4. Portable containers are only allowed to be filled in cases of necessity and after the approval of the person in
charge of the station's, while taking into consideration
the following precautions:
• Glass containers or other containers that are breakable
by fuel should not be allowed to be filled.
• Containers that use fuel should clearly indicate so, and
should be well sealed and have a maximum capacity of
(20) twenty liters
• Specific containers for other substances should only
be used to fill fuel after being thoroughly washed and
cleaned before filling
• The hose's nozzle valve should be manually and slowly
opened during the whole filling process in order to
prevent petrol spill.
• Prevent any leakage outside the container by closing it
well after filling
5. The following conditions should be implemented when
activating self-service car stations:
• Self-service car stations are constantly supervised by
an observer in the inspection room where the single
pumps activation switches and the attached emergency
switches are installed
• Fuel pumps and the opposing distribution areas
should be clearly seen from the inspection room, and
there should be easy contact at all times between the
inspector and individuals in distribution areas, without
the necessity for the inspector to leave the control
room
• In case of self-service that includes fuel pumps that
work on metal coins or cards, there should be at least
one observer in the work area during the station's
operating period
6. The following conditions should be met in wheel services:
• Car wheels are not allowed to be fixed within the limits
of the station's dangerous area
• A pressure measurement tool should be available to
measure wheels pressure
• Care must be taken to make sure that seal rings in the
trucks' wheels are placed in the right position
• If the air-pressured hose does not return to its initial
position automatically, it should be bent and returned
7. When lifting cars in petrol, wash, and greasing stations
as well as car service centers, the following conditions
should be implemented:

2/13/19 9:05 AM
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• Stop the car on the hoisting gear and put the pulling
gear in the balanced position while stopping the
engine and locking the doors
• Pillars are placed under the front and back axes or at
the contact point with the vehicle. Then the car is lifted
by the hydraulic lifter until the wheels are far from the
ground. Another inspection is carried out to make sure
the pillars are in the right position
• Any security tool like a lifter or a bar should be available
in order to prevent the hoisting gear's accidental fall.
All activities in the car should be stopped while lifting
and lowering it, when the car is lifted on the hoisting
gear with the security lifter or bar. The lifter or bar
should not be removed before lifting the hoisting gear
first in order to liberate it completely
• Floors should have appropriate directions toward the
water or other liquid sewage systems, and that lead to
local or sanitary sewage networks, and they should not
be discharged outside the location
• Sewage centers should be equipped with grease traps
in order to separate greases before discharging them
in the sanitary sewage networks
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1. Washing and greasing services are not allowed as an
independent project from commercial streets so as not
to annoy neighbors or harm the industrial city's general
aspect.
2. The buildings' height should not exceed one floor,
while the canopy is (6 m) six meters high
3. The washers' walls should be sealed to the neighbors'
side, and cannot have any openings
4. Used water is not discharged in the general sanitary
sewage system without previously treating it. In case
of absence of a general sanitary sewage system, a local
sewage system is necessary. Treatment is done by using
petrol and grease traps and precipitation and petrol
deposition and infiltration rooms as well as other methods that are included in the environmental conditions
in this guide
5. Floors should have adequate directions to dispose of
water to sanitary sewages, and it is treated according
to the health conditions
6. Supply washing and greasing areas with vacuum fans
to renew air
7. Hoisting gears should be designed for only one car,
while leaving at least one meter and a half around it
from each side to secure safety and easy work
8. A special pump room is devised by pushing water and
lifting gears. The room should be isolated from the
washing and greasing buildings and placed in an adequate location
9. When extending ground electric cables, they should
be extended inside water and petrol leakage resistant
pipes, while taking into consideration the other electric
conditions included in this guide
10. Building's facades should be covered with petrol impermeable and easy to clean substances
11. Floors should be made of reinforced cement squares
of (2m x 2m), and should include separators between
them. Adequate directions towards the street are provided for sewage
12. Petrol change pit is as follows:
• The pit should have a minimum width of (0,70) m and
a depth of (1.5 m), and should have an appropriate
length to the cars' length, and no less than (5 m).
It should also not obstruct the car on top of it from
entering or exiting
• The pit should be provided with a ladder that makes it
easy to use to go down and up, and prevent workers
from being trapped inside in case of fire during work
• The pit's entrance or exit should not be obstructed
with tools or devices or other objects

• The pit is well isolated from the outside against petrol,
grease and water leakage, while making sure it is
ventilated and lit.
• The pit's floor should be a slope pointing towards the
pit's special sewage point.
• Petrol and grease change location should be
completely separated in the petrol station from the
diesel or gasoline tanks with a minimum distance of (10
m) ten meters.
• The necessity to comply with the architectural,
building, electric, mechanic and health conditions
included in this guide, with regard to facilities in petrol
and grease change locations.
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8. 1 Location
1. A prayer room should be chosen on a special location
so as it has easy access inside and outside the station,
and its minaret is high enough to be visible from far
away
2. The prayer room building should be at least (20 m)
twenty meters away from the fuel pumps and tanks,
while respecting the relation with other buildings in
the station
3. There should be a car parking
4. The height of the prayer room should not exceed that
of the station buildings, and its ground level should be
equal to that of the station's floor

8. 2 A
 rchitectural Conditions for
the Prayer Room

The prayer room is designed according to the planning
or design criteria for prayer rooms in industrial cities
adopted by the Authority, as follows:

1. Prayer rooms and mosques are built in the station's
locations as follows:
• In stations of (2000 m2 - 3000 m2) area, a (prayer room)
of at least (105m2) is built according to the following
distribution:
»»
»»
»»

»»

A prayer room for men (60 m2)
A prayer room for women (20 m2)
2) Two bathrooms for men: one for the disabled, so that
all chairs are directed to the Qibla, and (3) water faucets for
ablution.
(2) Two bathrooms for women: one for the disabled, so that
chairs are directed to the Qibla, and (2) faucets.

• In stations of (4000m2) area a mosque the area of
which is at least (160 m2) according to the following
distribution:
»»
»»
»»

»»

A prayer room for men (96 m2)
A prayer room for women (32 m2)
(4) Four bathrooms for men: one for the disabled, so that
all chairs are directed to the Qibla, and (6) water faucets for
ablution.
(2) Two bathrooms for women: one for the disabled, so that all
chairs are directed to the Qibla, and (2) water faucets.

2. The requirements for the women's prayer room are the
following:
• A special entrance for women far away from men
• The women's prayer room is in the back area of the
mosque and is completely separated
• Separation and privacy should be guaranteed when
entering the bathroom (men - women), while taking
into consideration their use by the disabled. Each
bathroom should have an appropriate flushing system,
a vacuum fan, lighting and ventilation
• Bathrooms should be fed directly from the main
water tank in order to guarantee permanent water
availability. Residues and water are discharged in the
sanitary sewage network or the internal sewage, while

•

•
•
•

making sure to keep them away from the drinking
water ground tanks by at least (10 m) ten meters, and
below a minimum level of (0.5 m) half a meter
Non-slippery ceramic of a minimum thickness of (8 mm)
should be used on floors, while a soft ceramic with a
thickness of no less than (6 mm) should be used on the
walls. Bright colors are preferred
Doors should be made of good aluminum, and painted
with humidity isolating paint, and be well-sealed from
the inside
A sufficient number of hand washing sinks should
be available and equipped with hot and cold water,
drinking water source and trash bins
A special worker should be hired to clean bathrooms
and constantly provide them with liquid soap and
paper tissues

3. When designing mosques (prayer rooms), the
architectural simplicity and connection to the other
project's elements should be respected
4. The mosque should include only one ground floor,
preferably rectangular shaped, with the bigger vertical
side facing Qibla. This can be done by putting a prayer
niche of suitable dimensions to determine the Qibla
direction. The roof's height is adequate to the mosque's
area with a minimum level of (4) four meters
5. The mosque should be equipped with suitable furniture,
air conditioning units that are suitable for its area and
location
6. Ground and upper tanks should be provided to
guarantee the continuity of water flow 24/7
7. The mosque should be fed with electricity 24/7 whether
by general electricity or generators
8. Bathrooms should be finished with ceramic walls and
floors so that they are easily used and cleaned, while
making sure they are not slippery
9. Doors should be made of painted aluminum with an
adequate paint that responds to their use
10. Care must be taken to the outdoor finishing so that it
complements the station's general design, by including
pavements around the mosque for protection, installing
flower pots and green areas to prepare the mosque's
location, in compliance with its role, and preventing
any misuse of its walls
11. Thermal and water isolation activities should be
carried out in the buildings in order to save energy
12. 12. In electric design, halogen lighting units should
be placed, as well as air conditioning units with air
holes or with individual units for easy maintenance
13. n case of the absence of a main permanent electric
source, an electric generator can be installed, so that it
has an independent isolated room from fuel tanks and
pumps
14. A fire alarm whistle must be installed inside the
mosque, and should be connected to the station's fire
alarm system
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15. Necessity to have a lightning rod at the top of the
minaret that is connected to a separate floor and
the copper minaret's crescent. Also a general floor
composition
16. Tile should be placed on the two sides of the mosque
(prayer room) in order to facilitate passage of prayers
after completing their prayers
• The minaret's height is no more than 6 m

8. 3 Mosques Maintenance
Conditions
Regular and Architectural Maintenance

• The owner of the station fully equips the mosque,
for both men and women's prayer rooms. He should
provide speakers, equipment, drawers with Koran,
and provide them with soap, tissues, cleaning tools,
purifiers and air fresheners that have a pleasant smell
• The owner of the station commits to constantly clean
and maintain the mosque (prayer room) with all its
contents, shelves, windows, doors, curtains, roofs,
walls, podium, pavements, passageways around the
mosque, ceilings and canopies, and guarantee the
cleanliness of the mosque and carpets by washing
them regularly and as needed

Health Activities Maintenance

Ensure constant cleanliness of bathrooms with all their
contents, fix what is broken, ablution passages, ground
and upper water tanks, and gutter. Include purifiers, air
fresheners and insecticides as needed. Clean, purify and
vacuum clean the inspection rooms' openings as needed.

Electric Activities Maintenance

Maintain, clean and activate all lighting units in the
mosque and its interior and exterior annexes, fix what
is broken in proper time, constantly follow-up the
maintenance of distribution boards, cables and switches
in the mosque and its annexes, alarm, safety and security
systems (if any), fire extinguishers, and special hoses for
the fire extinction network regularly according to the
NFPA conditions.

Sound Activities Maintenance

Ensure a regular check of the sound system components
while providing and installing necessary spare parts of all
equipment with the same quality.

Air Conditioning and Ventilating Activities
Maintenance

Ensure regular maintenance, constant cleaning and
activation of conditioning units of all types and sizes,
ventilation fans and vacuum fans.

• Operate and equip the mosque (prayer room) of the
station
• One worker should be assigned for the mosque's
service, call for prayer and cleaning

E7_V6.indd 559

559

2/13/19 9:05 AM

9. Supporting

Service Units

E7_V6.indd 560

2/13/19 9:05 AM

E7_V6.indd 561

2/13/19 9:05 AM

9. 1 General
1. The (net) height of the ceiling of service buildings
(administration building-workers' lounge-bathroomsminimarket- other) is no less than 3 m, so that the
general aspect of the service units' height is unified,
and another floor can be used if the need to do so
arises, after the approval of the Authority, provided
that it does not exceed (6 m)
2. Buildings' facades should be painted with petrol
impermeable and easy to clean substances (such as
aluminum). The petrol station is preferred to include
complementary service units that meet the needs of
clients, such as:

9. 2 Minimarket

9. 3 Workers' Lounge (Waiting
Room)

It is preferred that minimarkets meet worldwide
qualifications and quality, so that they cater all the needs
of the stations' visitors while taking into consideration
the following:
• The workers' lounge should be for sitting and changing
• The total area is no less than 60 m2, and the width is no
less than 6 m
• Provide enough car parking for the mini market, so
that it does not block the circulation of cars inside the
station. It shall include parking for the disabled that is
equipped with appropriate slopes that assist mobility
• The width of the outer passageway that is adjacent to
the mini market is no less than 1 m, followed by the car
parking, while providing metal blocks to stop cars from
parking on pedestrian passageways
• Paint edgings with petrol and grease resistant paint,
so that they look nice with coordinated colors that
complement the homogeneous design of the station
• The mini-market's banner should be elegant and
coordinated, so that it complements the homogeneous
design of the station
• Good lighting should be provided in the mini market
such as white halogen, spotlight and other good
lighting systems), while dim lightings are not allowed
inside the mini market.
• The mini-market's location can only be leased by a
written approval from the Authority
• Signs for the available brands (drinks- food and other)
in the mini market should be provided
• The mini-market's door should be made of glass and
complementing the glass facade, and should open and
close electronically

•
•
•
•

clothes during prayer times and should have one floor,
with a minimum height of (3m)
The workers' lounge is not an accommodation place
Its entrances are preferred to be in the back or on the
sides, so as not in the front facade
The area of the room is no less than (20 m2) and the
width is no less than (4m)
The facade is preferred to be made of glass and
exposed to the station
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Prayer Rooms Annexed to Petrol Stations in Industrial Cities

9

9. 4 Administration Building
(Administration and Control
Office)
• The administration area is no less than (24 m2) and the
width of the office is no less than (4m)
• The acceptable height of the administration building
is only one floor, so that the height of the service
buildings is unified with the station. The design of the
administration building should complement that of
the station in general, in terms of facades and used
construction material and others
• Not display air conditioning units on the facade so as
not to distort the exterior aspect of the station

9. 5 Coffee Shops Affiliated to
the Petrol Stations
• Coffee shops are subject to the list of the required
health conditions by the competent authorities and
the issued regulations of the Ministry of Municipalities'
agency for technical issues
• Special car parking for coffee shop visitors should
be provided according to the area, so that there is a
parking for each (20 m2), including a parking for the
disabled
• The coffee shop area attached to the petrol station is
no less than (80 m2)
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• In stations where the area is bigger than (4000 m2), at
least (20) small car parking lots should be provided
around the service buildings, while setting apart a
waiting area for truck parking lots, and another area
for car parking lots, separated from small car parking
lots
• An unloading area is assigned for fuel truck parking
inside the station's site, during fuel unloading. It is
located in open air, and separated from the general
circulation inside the station, while making special
deviations, and making sure that the movement of
trucks at the station's entrance and exit is carried out
in one direction, without having to go back
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A petrol station and annexed buildings operating permit
is granted in industrial cities according to the following:

1. Letter by the developer to the Authority whereby he
informs it about finishing all the work and claims the
project's delivery
2. Technical report validated by the supervising advisory
office indicating secure architectural and technical
implementation and installment, presented to the
Authority by the developer
3. A technical committee is composed of the Authority's
engineers, the consultant engineers, the delegate of
the contractor, and the developer in order to deliver
all works, check their safety and compliance with the
qualifications and conditions included in this guide,
through the following activities:
• Detect all violations of implementation and operation
if any, and put a schedule to address and prevent them
• Determine a specific duration during which the
developer complements the committee's remarks,
while committing to implement the remarks during
the deadline determined by the Authority. In case the
developer fails to do so, he will be subject to regulatory
sanctions
• The committee's opinion should be clear on whether
operation is allowed, with completing remarks;
otherwise the station or service building should be
closed until the required remarks are implemented
• The committee should observe the necessary
maintenance activities in all facilities including
bathrooms, and pay attention to the general cleanliness
of all the project's facilities, get rid of waste first in a
safe and healthy way in order to preserve public health
• Provide the necessary security methods and
instructions, and all necessary services for the project,
while maximizing the level of services
• Insist on petrol station and service centers owners in
industrial cities on highways to take care of the affiliated
mosques, provide them constantly with furniture and
water. Some workers in the station should be assigned
to clean the mosque, call for prayers, and be in charge
of prayers
• Examine setbacks, percentages and uses of buildings
according to the adopted plans
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The operating permit is renewed every two years by 13. While operating the petrol, washing and greasing
the Authority upon the developer's request, after the
station or the car service center, circulation directions
follow-up committee confirms on site the continuity of
of cars and trucks' movement and parking should be
the project's operating, according to the conditions and
respected in assigned locations
qualifications included in this guide, and to the certificates 14. The administration office should be equipped with a
of activation, maintenance, safety and security that are
fire resistant iron wheel that includes the following:
published by the competent authorities.
1. In case of receiving the necessary permit to build these
stations, station owners are required to commit to
provide an appropriate measurement to adjust fuel
pumps and refer to the Ministry of Commerce different
branches before operating the pumps, so that the
adjustment inspectors get the opportunity to inspect
the pumps. This is done to confirm that they work
safely, in order to protect consumers, and comply with
the official tariff determined by Saudi Aramco. It should
be noted that the developer is only given an operating
permit after examining of pumps
2. Adequate non-corrosive types should be used. Electric
equipment should meet the necessary requirements
according to the area where they are used
3. Substances should be stored in clean and arranged
places, at a safe height. Inflammable substances such
as work clothes should not be stored near heating units
or passage ways
4. Anti-freezing and inflammable petrol products
are stored in containers that clearly indicate the
inflammable quality of their components
5. Non inflammable substances are allowed to be stored,
except for the necessary quantity for the week's work
6. All floors are clean and not slippery
7. General cleanliness should be respected across the
project facilities, and wastes should be discharged in
a safe and secure way so as to preserve public health
8. Special precautions should be taken when supplying
cars equipped with gas stoves, freezers, water heaters
or any other similar devices
9. Provide the station with an appropriate fire alarm
system, in addition to direct phone numbers to the civil
defense to be used in emergency cases. The phone
numbers of firefighting, police and ambulance services
should be placed in prominent places in the station.
10. The examination and maintenance of fire extinguishing
and alarm devices are regularly carried out in order to
confirm their safety
11. Necessity to provide water constantly in fire sources
12. The station's manager should be in a location
that allows him to inspect filling processes and the
disconnection of the electric current from the pumps in
cases of emergency

• A record with the details of any accident in the station
or the car service center
• A report of maintenance and repair activities that are
carried out regularly
• Information about the individuals, workers, and the
pictures of their residence permits
• Mechanical installments and electric circuits plans,
places of distribution boards, general service switches,
emergency switches and all electric activities
• A report of manual and fix fire extinguishers
• A certified copy by the Authority of the operating
permit or the original permit

574

E7_V6.indd 574

2/13/19 9:06 AM

13. Security

Measures
Against
Looting

E7_V6.indd 576

2/13/19 9:06 AM

E7_V6.indd 577

2/13/19 9:06 AM

The following security measures should be taken
against looting:

1. Install industrial bumps before the exit door, a sliding
door, and an observation booth that is directly
connected to the station's workers
2. Alert the developer about the necessity to compel
workers not to carry big sums of money while on duty
3. Set closed-circuit television cameras and connect them
to the closest police center if possible
4. Use magnetized cards specific to petrol pumps that can
be introduced in order to automatically fill petrol. These
cards are sold at different prices, and are automatically
connected, such as those adopted by the Saudi Bank
Network
5. There is a special calculator that can automatically
control the activation of petrol pumps after paying the
corresponding sum in cash or by using credit cards or
ATMs
6. Exhort the station owners to work on fuel sell check of
different types in order to limit the use of cash
7. Reduce the number of petrol pumps after midnight,
and limit it to one or two until the worker can control
them
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Table 6:
Conclusion

m

1

Minimum location area

2000 m2

2

Minimum length of facade on two main commercial streets

50 m2

3

Minimum length of facade on one main street

80 m2

4

Main element of petrol type that needs to be available in the station

Gasoline- Diesel

5

Maximum number of diesel pumps

6

6

Minimum percentage of car parking lots that needs to be available in the station

20% of the total station area

7

Car services and commercial services that can be offered in the petrol stations

Fuel (gasoline) and diesel- wash (automatic compressor)petrol grease and change
Sell of car spare parts- minimarket- pharmacy
Electricity- Fixing wheels and mechanics
(Coffee shop (provided that no inflammable source is
used)

8

Minimum fuel storage capacity in the station

60,000 liters (gasoline)- 60,000 liters (diesel)

9

Maximum authorized construction percentages out of the location's total area

60 %

10

Minimum pump setbacks from the main or the small street or on one of the adjacent streets
measured from the side of outer pavement of the pumps

10 meters

11

Minimum setback of fuel tank's opening at the neighboring limits

Ten meters

12

Minimum separating distance between the fuel tank's openings and the buildings

Ten meters

13

Minimum setbacks of fuel tank's openings from the main street or the small street

Ten meters

14

Minimum setback of station's buildings at the neighboring limits

Three meters

15

Minimum net distance between adjacent pavements of gasoline pumps

Eight meters

16

Minimum net distance between gasoline pump pavements and station's special buildings

Eight meters

17

Minimum distance between gasoline pumps and diesel pumps

Twenty meters
Six meters

18

Maximum height of gasoline pump canopies

19

Maximum height of diesel pump canopies

Six meters

20

Minimum width of station's cars entrance and exit

Six meters
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Firm commitments in terms of plans
and designs of factories in industrial cities
On: .......... Date: 14........... h ـApproved 20....................A.D.
We, the office:....................... Number of permit: .....................
assigned to prepare architectural and design plans for the petrol station...................
On the land area: ..................... Industrial city.................................. of surface..................................
commit that the villas' designs meet all conditions and requirements according to the following:

• The presented designs comply with the Saudi standards, according to the recognized technical criteria.
• Designs prepared for the station's residential villas comply with the conditions and requirements of building petrol
stations in industrial cities. This applies for all architectural, building, sanitary, electric and mechanic presented
designs, and for all the station's preliminary and final plans.
• In case of divergence of the submitted designs with the conditions and requirements of building stations in industrial
cities, a written approval by the Authority is needed.
• The consultant is responsible for the damages that might ensue from mistakes in the submitted plans and the technical
qualification. The approval of the Authority on the consultant’s design does not exempt the full responsibility of the
designs and their ten year warranty starting the finishing date of their implementation on the location.
• Upon submitting the station's final plans, this paragraph shall be written thereon:
• (The station's submitted plans under the complete responsibility of the design office, and no responsibility whatsoever
on the part of the Authority) are signed and sealed by the office.

Signature and seal on behalf of the firm
						
Seal

With the help of Allah…..
Name of Office:..........................................
Number of Permit:..........................................
Name of Manager:..........................................
Signature:..........................................
Date:..........................................
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Number of Permit:.....................
Date of Issuance:.....................
Date of Completion:.....................
Construction Permit in the Industrial City .................
Station's Information:….......................			

Name of Developer:….......................

Name of Station:….......................
P.O. Box:…....................... City:…....................... Code:….......................
E-mail:…....................... Telephone:…....................... Fax:….......................

Land Information:

Number of Lot:….......................
Length:......................................(m)
Width:...................................... (m)
Area: .................................... (square meter)

Plans and Supervision:

The implementation is carried out according to the adopted plans by the Authority in the report number ......................
dated............................
Under the consultant supervision of the office:..............................................
Address:........................................................................
P.O. Box:............................. City:................................ Code:..............................
Telephone:.......................... ................................. Fax:......................................
Official Seal 						

Industrial City Manager........................
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Plan indicating the location of the land with the construction permit

Decision and Construction Conditions

1. The permit holder commits not to dispose of waste and not to harm the industrial city's facilities. In case of violation, a
list of sanctions and fines will be implemented for the violations, water and sanitary sewage facilities, by virtue of decisions 28 and 29 by the Authority's Administration Council of 9/7/1425 h, and based on the Council of Ministers' decision
225 of 16/11/1405 h
2. This permit is considered null if the leaser does not start construction activities within six months of the issuance date
3. Complete commitment and compliance with everything that is included in the construction process plans that have been
previously approved by the Authority
4. Place a copy of the permit on the site location in a constant and clear way
5. Place a sign in a clear place outside the temporary fence, holding the name of the project, the contractor, the consultant
committee, the addresses, the number of the construction permit, the starting date of activities, and the duration of the
project's completion
6. Completely remove all construction ruins and residues from the location and surroundings and move them to authorized
places outside the industrial city
7. The supervising consulting committee commits to build a residential villa by complying with the adopted plans and reporting to the Authority on a monthly basis on its commitment or any deviations in the implementation process.
8. The permit holder commits to build a fence around the land, equipped with protection and night lighting methods while
implementing the project

Holder of Permit or Delegate:

Name:......................................
Quality:.................................

Signature:.........................................

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
Issuer of the Permit:

Name 1.........................................................................		
....

Name 2: .....................................................................

Signature:......................................................................... Signature:.........................................................................
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