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FOREWORD 

 

I would like to take this opportunity to thank the Department of Occupational 

Safety and Health (DOSH) Johor and Giant Leap Construction Sdn. Bhd. for being 

committed in preparation of these best practice. The Best Practice on Occupational 

Safety and Health in Construction Industry 2019 (1st Revision) from Giant Leap 

Construction Sdn. Bhd. with collaboration from DOSH Johor is developed to 

recommend the minimum roles of every construction sites and how they can execute 

their responsibilities to trigger improvements in the safety and health performance.  

The purpose of these best practice is to provide guidance on how good work 

practices can be carried out on every activity in the construction to prevent accident to 

the workers and public. We hope that this guideline will serve as a standard reference 

and will be able to significantly boost occupational safety and health to protect the 

employers, workers at sites and public.  

We are proud that there is international company volunteer to take initially 

action to accomplish this best practice. In line with that, we would encourage all parties 

concerned to make the work site and its surrounding area a safer place for the workers 

as well as the public by following the recommended practices. May all measures taken 

be beneficial and have a comprehensive impact for all parties, in particular employers 

and workers, who aspire to a safe, healthy and harmonious work environment. Let us 

all work together to ensure that this best practice achieves its set vision and mission. 

 

Thank you. 

Director-General,  

Department of Occupational Safety and Health, Malaysia 

 



FOREWORD 

 
 

The Best Practice on Occupational Safety and Health in Construction Industry 2019 are 

prepared for the Construction Safety and Health production and facilities on site and the CI 

image arrangement required by Giant Leap Construction Sdn. Bhd.  This best practice are 

applicable for residences, public buildings, municipal construction, bridges and all 

construction types, especially for high-rise building.   

The best practice comprise of 26 chapters that cover the range from the sub-structure to 

finishing works including piling works, pile cap foundation, main building structural works, 

interior decoration, steel structure construction and installation etc.; all aspects of building 

construction activities and temporary protective provisional system enhancing safety to 

provide safe and healthy workplace environment. Each preventive measure mentioned in the 

best practice conspicuously quote the statutory references relates Malaysian OSH Acts and 

Standards. The demonstration are carefully tailored with sequential construction activities for 

straightforward references. The illustration pictures adopted in this guideline are actual 

pictures taken from our project sites and the sketch drawings are from Giant Leap manual 

which contains vital information that has been stated clearly and simply understandable to 

implement at any project sites. All the preventive measures that stated in the best practice 

are implemented in our project sites within the provisional safety budget. Undoubtedly the 

best practice will serve good and effective reference point to achieve the goal to provide safe 

and healthy construction work environment.    

 The idea to formulate the best practice was initiated by Mr. Ir. Hj. Saiful Azhar Bin Said 

(JKKP) upon his visit to one of our construction sites in Forest City project, Johor in 2017; his 

attention was drawn to observe the standardized safety protective system applied similarly 

with other adjacent sites and he was astonished the familiarity and uniformity, which prompts 

him to propose Giant Leap Construction Sdn. Bhd. to produce a written manual which could 

contribute to construction industries in Malaysia as reference guidance. 



With the participation of DOSH officers, Giant Leapôs dedicated safety personnel 

organized the construction safety best practice compositing to meet the requirement of 

building construction safety in Malaysia. The team had added significant chapters to narrow 

the disparity and significantly distinctive to meet Malaysian Safety Standard and made it 

viable for comprehensive reference book conclusively for construction activity with sequent 

arrangement of chapters from sub-structure to finishing works; some minor adjustments was 

made so that it is identical to local law and regulation compliances especially OSH Act 514, 

Factory and Machinery Act 139 and itôs regulations and code of practices.   

The best practice has another extra advantage with bilingual language on English and 

Chinese versions together and would benefit both local and foreign industry players operating 

their construction activities in Malaysia. The main objective of this guideline is to strive and 

stipulate hazard preventive measures to safeguard the wellbeing of workers and to cultivate 

and foster safe work practices in construction industry to prevent injury to workers.  

I on behalf of Giant Leap Construction Sdn Bhd want to pay our highest gratitude to 

JKKP for their tireless support and guidance in achieving the accomplishment of making the 

best practice. Hopefully the guidance would serve at its best to maintain construction site 

safety and healthy environment during the construction work and would contribute to reduce 

industrial accidents at project work sites. 

 

Thank you 

Regards, 

 

General Manager, 

Giant Leap Construction Sdn Bhd



 

 

Giant Leap Construction Sdn Bhd̂1076133-P̃  was formed on 2
nd
 January 2014, with 

registered capital RM5, 000,000. We are the leading main contractor holding G7 license 

specialize on construction services for railway, commercial, residential, leisure, 

infrastructures and other relevant projects.  

Country Garden is a Fortune 500 corporate with ranking 177 in 2019 and proudly become 

the largest property developer in China. As its subsidiary company, Giant Leap Construction 

Sdn Bhd have always been following their footsteps in expanding overseas markets. Till now 

we have expanded our business to Indonesia, East Malaysia and soon to Thailand, 

Philippines, Vietnam and others. Malaysia will be the center and leading the direction of our 

company in South East Asia market.  

Since we entered Malaysia in 2014, our company have completed over 15 large scale 

high-rise projects, and now have 7 on-going projects. With high experience and advanced 

cutting-edge techniques as well as excellent project management in quality, process and 

safety control, we have garnered tremendous success and award in the industry, such as 

Forest city Plot 4 successfully achieved 3million man hours without loss time injury  

Our advantages are:  

(1) Well established company background and financing advantages: has the capabilities to 

handle approximately 2million m2. With a robust and strong company background, our 

company has sufficient reserve fund that can fully support our operations. 

(2) Professional Team: We have professional team that provides strategic planning, 

resources, systematic project management and solution. 

(3) Sufficient local resources: Nearly 200 subcontractors and 100 material suppliers, more 

than 300 employees with more than 60% local management talents and 300  legal 

foreign labours, allow us to provide more room in competitive pricing and speedy 

construction. 



 

 

(4) Innovative technology: We implement the systematic and high efficiency BIM system into 

our project management our prefabricated cconstruction rresearch and development 

includes PC elements planning to construction site which can improve the productivity. 

(5) Research Centre: Our Building Iindustrialization Research Centre has set up a 

professional BIM team to advance our current construction technology.  

We are not only the pioneer but also a driving force for the technology revolution in the 

construction industry, such as prefabricated building, BIM technology and smart site, which 

will the future of construction industry. 
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Chapter 1 Legal Requirements 

1.1 Introduction   

The general safety, wellbeing of workers must be safeguard against the hazards 

associated with construction work that may carried out in a safe manner relatively safe 

method of work being adopted at building construction workplace. This best practice 

applies to all place of work in building operation and work of engineering construction 

activity in Malaysia covered by the Occupational Safety and Health Act 1994 (Act 514), 

the Factories and Machinery Act 1967 (Act 139), and all its regulations made under the 

Acts. It is designed to serve as a handy reference and to be read together with the 

above mentioned legislations and other industry codes of practice. 

 

1.2 Objective  

The purpose of these best practice is to provide guidance to Construction 

Management team on good work practices that can be carried out on every activity in 

the workplace to prevent accident to the workers. 

  

1.3 Definition 

 

a) Employer - means immediate employer or the principal employer or 

both.(Section 3, Occupational Safety and Health Act 1994) 

b) Developer - any person, body of persons, company, firm or society who or 

which engages in or carries on or undertakes the business of developing or 

providing monies for development or purchasing buildings or partly developing 

and providing monies for purchasing buildings. (Section 3, Street, Drainage, 

And Building Act - Act 133) 

c) Contractor - a person who has entered into a contract for the purpose of 

carrying out any building operations or work of engineering construction and 

includes a main contractor or subcontractor. (Regulation 2, Building Operations 

And Works Of Engineering Construction ï Regulations 1986). 

d) Main contractor - a person who has entered into a contract with an owner or 

lessee of a property or his agent for the purpose of carrying out any building 

operations or work of engineering construction. (Regulation 2, Building 

Operations And Works Of Engineering Construction ï Regulations 1986) 

e) Safety and Health Officer - a person who registered under provision of 

regulation 6(1), Occupational Safety and Health (Safety and Health Officer) 

Regulations 1997. 
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f) Designated Person - a competent person appointed by an employer to carry 

out any supervision or inspection or to perform any tasks or duty prescribed by 

Building Operations and Works of Engineering Construction (Safety) 

Regulations, 1986. 

g) Contractor Safety Supervisor - a contractorôs safety supervisor appointed 

under regulation 26, Building Operations and Works of Engineering 

Construction (Safety) Regulations, 1986. 

h) Site Safety Supervisor - a site safety supervisor appointed under regulations 

25, Building Operations and Works of Engineering Construction (Safety) 

Regulations, 1986. 

i) Professional Engineer means a ñregistered Professional Engineerò as defined 

by section 2 of the Registration of Engineers Act 2002 (Amendment). 

1.4 Legal requirement  

 

Subjected to section 17(1) under Occupational Safety And Health Act 1994, it shall 

be the duty of employer and every self-employed person to conduct his undertaking in 

such a manner as to ensure, so far as is practicable, that he and the other persons, 

not being his employees, who may be affected thereby are not thereby exposed to 

risks to their safety or health. 

Subjected to section 17(2) under Occupational Safety And Health 1994, it shall be the 

duty of employer and every self-employed person, in the prescribed circumstances and 

in the prescribed manner, to give to persons, not being his employees, who may be 

affected by the manner in which he conducts his undertaking, the prescribed 

information on such aspects of the manner in which he conducts his undertaking as 

might affect their safety or health. 

Remarks, refer to Factories and Machinery Act and Regulations, Act 139 

 

1.5 Notification of an operation 

  

a) Subjected to Section 35 under Factories and Machinery Act 1967, every person 

who undertakes any building operations or works of engineering construction 

shall notify to Department of Occupational Safety and Health not later than 

seven days from the commencement of construction activities.   

b) The notification is exempted to the construction activities that can be completed 

in a period less than six (6) weeks and does not involve the use of machinery. 

1.6 Notification and reporting of an accident and dangerous occurrence 

  

a) Section 32 under Occupational Safety and Health Act 1994, an employer shall 

notify the nearest Department of Occupational Safety and Health office of any 

accident, dangerous occurrence, occupational poisoning or occupational 

disease which has occurred or is likely to occur at the place of work. 
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b) Method of notification and reporting an accident shall comply with Occupational 

Safety and Health (Notification of Accident, Dangerous Occurrence, 

Occupational Poisoning and Occupational Disease) Regulation 2004. 

1.7 Safety and Health Organizations  

1.7.1 Safety and Health Policy 

a) Every employer shall prepare and as often as may be appropriate revise a 

written statement of his general policy with respect to the safety and health at 

work of his employees and the organization and arrangements for carrying out 

that policy, and to bring the statement and any revision of it to the notice of all 

of his employees. (Section 16, Occupational Safety and Health Act 1994) 

1.7.2 Safety and Health Committee  

 

a) The main contractor of a worksite in which forty or more persons are for the time 

being employed (whether by him or by other contractors employed by him or 

the client) shall establish a safety and health committee (on which both 

employees and management are represented) for the purpose of keeping under 

review conditions in the worksite which may affect the safety and health of the 

persons employed therein or the public. (Section 30, Occupational Safety and 

Health Act 1994, Occupational Safety and Health (Safety and Health Committee 

ï Regulation 1997) 

1.7.3 Occupational Safety and Health Management System  

 

a) Every employer should established, implement and maintain an occupational 

safety and health management system and shall be in accordance with the 

requirement of the relevant Malaysian Standard or with any other equivalent 

Occupational Safety and Health Management System approved by Director 

General. 

1.7.4 Safety and Health Officer 

 

a) Every employer of any building operation and work of engineering construction 

when the total contract price of the project exceeds twenty million ringgit 

Malaysia, they shall employ a safety and health officer. (Section 29, 

Occupational Safety and Health Act 1994, Occupational Safety and Health 

(Safety and Health Officer) order 1997) 
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1.7.5 Site Safety Supervisor 

 

a) The main contractor of a worksite shall appoint a part time site safety supervisor 

who should spend at least fifteen hours per week exclusively on safety 

supervision and on promoting the safe conduct of work generally within the site. 

(Reg. 25, Building Operation and Works Of Engineering Construction (Safety) 

Regulations, 1986) 

 

1.7.6 Contractor Safety Supervisor 

 

a) Every contractor other the main contractor in charge of worksite who employs 

more than twenty persons to carry out work on a worksite shall appoint a part 

time contractorôs safety supervisor, who should spend at least five hours per 

week exclusively on safety supervision and on promoting the safe conduct of 

work generally by his employees. (Reg. 26, Building Operations And Works Of 

Engineering Construction (Safety) Regulations, 1986) 

1.8 General Duties of Employers  

 

a) Every developer, main contractor, contractor and sub-contractor shall have a 

written statement of his general policy with respect to the safety and health at 

work of his employees and other persons who are not his employees, who may 

be exposed to risks to their safety and health. (Section 16, Occupational Safety 

and Health Act 1994) 

b) Every main contractor, contractor and sub-contractor shall develop a safety and 

health manual that has provision for safe guarding the safety and health of the 

public and his employees. (Section 15(2)(a), Occupational Safety and Health 

Act 1994) 

c) Every main contractor, contractor and sub-contractor shall make an 

arrangement during operation, handling, transport, storage of plant and 

substance, to ensure the safety and health to the employees and public. 

(Section 15(2)(b), Occupational Safety and Health Act 1994) 

d) Every developer, main contractor, contractor and sub-contractor shall ensure 

that all workers are properly informed of the hazards of their respective 

occupations and the precautions necessary and adequately supervise to avoid 

accidents, injuries and risk to health, and in particular that young workers, newly 

engaged workers, illiterate and foreign workers. (Section 15(2)(c), Occupational 

Safety and Health Act 1994) 

e) Every developer, main contractor, contractor and sub-contractor shall provide 

sufficient allocation for ensuring that provisions to ensure the public and his 

employeeôs safety and health are implemented and maintained. 
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f) Every owner, developer, main contractor, contractor and sub-contractor shall 

take adequate steps to develop and promote safety and health programs to 

ensure not only the safety and health of his employees but also members of the 

public. 

 

1.9 General Duties of Architects, Engineers and Designers 

 

a) At the planning stage of any proposed building or civil engineering works, 

specific consideration should be given, by those responsible for the design and 

the construction, to the safety of the workers and the public who will 

subsequently be affected by the plant & machineries associated with the 

process of the erection of such structures. 

 

b) Architects, engineers and other professional persons, not to include anything in 

the design that would necessitate the use of unwarrantably dangerous structural 

procedures and undue hazards, which could be avoided by design modifications, 

should exercise care of safety in every process. 

c) Architects, Engineers and other professional persons should exercise with care 

not to include anything in the design that would necessitate the use of unsafe 

construction procedures and create undue hazards. These should be avoided 

by means of design modifications where necessary. 

d) It is also of the greatest importance that engineers should take into account the 

safety risk associated with the subsequent maintenance of plant where this 

would involve hazards. 

e) Safety and health facilities should be included in the design for such work to be 

performed with the minimum of risk. 

f) Measures should be taken to ensure that all necessary safety and health 

program are efficiently implemented and properly maintained. 

 

1.10 Hazard Identification, Risk Assessment and Risk Control (HIRARC) 

 

a) When planning method of work, a suitable and sufficient assessment should be 

carried out and recorded. Method, materials and equipment should be selected 

to remove or minimize risk from work. Employers are responsible to carry out 

the risk assessment. 
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b) The principles of risk assessment listed below should be adhered to which 

determining methods and sequences of work: 

 

i. Identification of the hazards involved with the proposed work 

ii. Assessment of the risk (likelihood and severity) of any potential harm 

arising 

iii. Removal of risks, possibly by changing the proposed methods or 

processes 

iv. Control of remaining risks 

v. Review and if appropriate, update. 

 

1.11 Emergency Response Plan 

 

a) Emergency response plan should be established and maintained. This plan 

should identify the potential for accidents and emergency situations, and 

address the prevention of occupational safety and health risk associated with 

them. The plan should be made according to the size and nature of activity 

based on relevant international standard as per below ; 

  

i. Ensure that the necessary information, internal communication and 

coordination are provided to protect all people in the event of an 

emergency at the worksite. 

ii. Provide information and communication with the relevant authorities 

and the neighbourhood and the emergency response services. 

iii. Address first aid, fire-fighting and evacuation at construction sites. 

iv. Provide relevant information and training to all members of the 

organization, at all level, including regular exercise in emergency 

response. 

 

 

 

 

 

 

 

  

 

 

 



 

CHAPTER 2 

 

MAIN 

ENTRANCE, 

HOARDING 

AND SECURITY 

POST



Best Practice on Occupational Safety and Health in Construction Industry 2019 
 

 
 

т 

Chapter 2 Main Entrance, Fence and Security Post 

2.1 Introduction 

  

a) The purpose is to stabilize entrances to a construction site for control movement 

of visitors, clients, workers and vehicles.  

b) The security post and fencing of construction site is to ensure to safe guard the 

project site and maintain the safety of workers while keeping the general public 

out of the construction site.   

2.2 Objective 

    

a) The purpose is to stabilize construction main entrance is to reduce or eliminate 

the disturbance or nuisance onto public rights-of way or streets. Construction 

main entrance shall be used at all points of construction access and egress. 

b) Perimeter fencing and security post to prevent the general public from entering 

a construction work zone. 

2.3 Definition 

a) Main Entrance - A stabilized construction access is defined by a point of 

entrance/exit to a construction site that is stabilized to reduce by tracking of mud 

and dirt onto public roads by construction vehicles.  

b) Hoarding ï Temporary fencing is an alternative to its permanent structures and 

when a fence is required on an interim basis or needed for storage, public safety 

or security, crowd control, or theft deterrence. Other uses are for temporary 

fencing include venue division at large events and priority is for public restriction 

on industrial construction sites. Temporary fencing is also often seen at special 

outdoor events, parking lots, and emergency/disaster relief sites.  

c) Security Post ï Key point of location for security guard standby at construction 

areas. 

2.4 Legal requirements     

Factories and Machinery Act 1967 (Act 139)  

a) Building Operations and Work of Engineering Construction (safety) Regulation 

1986, 

i. Regulation 10 : Access to workplace 

b) Factories and Machinery (Safety, Health and Welfare) Regulations, 1970. 

i. Regulation 7 :  Access to place of work 

 

https://en.wikipedia.org/wiki/Fence
https://en.wikipedia.org/wiki/Public_safety
https://en.wikipedia.org/wiki/Crowd_control
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c) Occupational Safety and Health Act 1994  

i. Section 15 - General duties of employers and self-employed persons  

2.5 Procedure 

2.5.1 General Construction site   

a) Review on safe construction workplace and cover all safety aspect from public 

safety issue.  

b) Construction site can be inherently dangerous with many changing and on-

going risks including those associated with :- 

i. Slips, trips and falls 

ii. Temporary electrical installations 

iii. Partially constructed structures. 

iv. Stored construction materials 

v. On-site plant and equipment. 

vi. Where dirt or mud can be tracked onto public roads. 

vii. Unstable soil conditions are encountered. 

viii. Limited points of entrance/exit to the construction site. 

ix. Limited speed of vehicles to control dust. 

x. Proper water sedimentation for each construction to prevent run off dirty 

water flowing out of the construction site. 

xi. Water route runoff from stabilized entrances/exits through a sediment-

trapping device before discharge. 

xii. Design stabilized entrance/exit to support the heavy vehicles and 

equipment. 

xiii. Require all employees, subcontractors, and suppliers to utilize the 

stabilized construction access. 

 

2.5.2 Door  

 

a) Construction site should have the main entrances, entrances and exits should 

be of metal gates. 

b) The door is made of metal fabrication, and set the company name and slogan 

as required. Specific visual image according to the company standards. Gate 

can be divided into door-type gate with steel fasteners. The steel assembly type, 

recommended the use of steel assembly type gate, the enclosure can be made 

according to the actual situation to install the gate, but must ensure safety and 

meet the standards. 
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i. Recommended steel assembled door  

 

Main Entrance (door elevation) 

 

2.5.3 Main Entrance 

 

a) The main entrance of the of the project site shall be in front of the project next 

to main road and close to the office area. 

b) The gate should have sufficient capacity and resistance to wind loads. 

 

Sliding door gate 
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Main gate of entrance at construction site,  

internal components 

Main gate door column base 

connection 

 

  

Main entrance to construction site Notice board of construction site 

 

  

Workers enter the construction site Safety sign at entrance  
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2.5.4 Gate at construction site 

 

a) The gate should be located at the construction site near security post. 

b) Security Officers on duty must wear uniform, establish a duty roster system, and 

implement the security personnel substitute system, the registration system for 

visitors and the vehicle entry and exit registration system. 

c) A certain number of helmets are to be kept in order to be distributed to those 

who need to go in the construction site to inspect, visit. 

d) To strengthen the security of personnel on the site, provide access to the 

construction site personnel to wear ID card. The non-related personnel is 

prohibited from entering the construction site. 

 

Side Gate of construction areas  

 

 

2.5.5 Hoarding 

 

a) Security fence is used to control unauthorised personal entry onto a 

construction site. 

b) To be of a suitable height to deter entry (for example, at least 1.8 meters high) 

c) To be soundly constructed ( for example, gates and joints should be secure and 

not present a weak point for entry)  

d) Hoarding should be locked at all times when construction personnel are not 

present. 

e) To be stable and able to withstand anticipated loads or forces (for example, 

strong winds). 

f) Signs posted on the fencing perimeter need to warn intruders of the safety risk 

at those areas . 

g) Fencing with signage and shade cloth type coverings may require additional 

support to resist wind loadings. 
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h) To be difficult to climb as well as preventing access from underneath. 

 

  

Assembled wall (Fence) Hoarding 

 

 

Hoarding around construction areas 

2.5.6 Security post 

a) A security post (also known as security booth and security building) at main 

entrance of construction site and keep security equipment. 

b) It is necessary to have a standby generator to maintain lighting. 

c) To keep track of all visitors and client by updating the log book on daily basis. 

d) Construction site with restricted access spaces, for instance, prefab security 

post may be used to ensure people donôt enter hazardous areas. 
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e) Security post are generally placed at the entrance as checkpoints for monitoring, 

observations and maintaining access control into construction site.     

f) In addition to reduce of sediment by simple friction of vehicle tires on the gravel 

pad, a vehicle washing station can be established at the site entrance. Wash 

stations, if used on a routine basis, remove a substantial amount of sediment 

from vehicles before they leave the site. 

 

  

Main view of Security Post Security Post 

 

Security Post and entrance of workers.  

 

 

 

 



 

 

 

 

 

 

CHAPTER 3 

 

WORKSPACE



Best Practice on Occupational Safety and Health in Construction Industry 2019 
 

 
 

мр 

Chapter 3 Workspace 

 

3.1 Introduction 

 

Every construction site usually provides a workspace for a worker to do their work. 

It is recommended to practice by using cabin as office. Every site is to provide with 

office area for smooth management. The office to be nearby the site area but isolated 

from construction site. Office area must be on the ñGreen Zoneò to avoid any accident. 

 

3.2 Objective 

 

The objective of this chapter are: 

a) Understand the importance of site office. 

b) Determine the safe area for constructing site office. 

c) Ensure to meet the safety requirement, environmental requirement and fire 

protection. 

 

3.3 Definition 

 

a) Site Office - A temporary administrative facility where business relating to 

specific property is conducted. This includes department office, meeting room, 

and first aid room. 

b) Green Zone - Safe area or open spaces that precautionary within defined limits 

where hazardous are at the lowest risk to the persons. 

c) Work Station - An area with equipment for the performance of a specialized 

task usually by single individual. 

d) Ergonomic factor - A study of human behaviour physically and psychologically 

in relation to particular environments, product or services. 

e) Hydration - The absorption of or combination with water. (Water consumption) 

f) Lighting - Arrangement of light used in a room to increase visibility. 

g) Environmental Parameter - A study to classify characteristic in environment 

that impact the survival, operation and growth of an organization.  

h) Fire Protection - Manual or automatic detection and suppression of fire. 

i) Assembly Area - A designated place where people have been told to wait                

after evacuating a building in case of emergency.   
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3.4 Legal Requirement 

 

Occupational Safety and Health Act 514: 

a) Section 15 : General duties of employers and self-employed person to their 

    employees. 

b) Section 17 : General duties of employers and self-employed person to           

person other than their employees 

Factory and Machinery Act 139: 

a) Safety Health and Welfare Regulation 1970  

i. Regulation 6  : Floor 

ii. Regulation 7  : Access to place of work 

iii. Regulation 9  : Stairway 

iv. Regulation 24: (1)Space of each person,(2) Height of work room 

v. Regulation 25 : Ventilation 

vi. Regulation 29 : Lighting 

vii. Regulation 30 : Seating facilities  

viii. Regulation 31 : Work bench 

ix. Regulation 34 : Drinking water 

 

3.5 Procedure and Type 

 

3.5.1 Site Office 

 

3.5.1.1 Location 

 

Location selection is the crucial part in the making of the office. There are many factor 

needed to be conceded before set up an office including: 

a) Office area must isolate from operation area and must take the corresponding 

isolation measure but nearby the entrance of the operation area. 

b) Office area needs to be located outside the tower crane operation radius and 

any machinery to ensure protected from falling object. 

c) If the office areas are within the tower crane operation radius, the safety shelter 

must be erected in the corresponding range. 

d) Overhead electric lines should be maintain in safe distance to avoid electric 

shock 

e) To avoid from any kind of explosion, an office should be built far away from the 

high voltage transmission line. 
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f) Surrounding environment should be conceded as an office should not be 

constructed in dangerous area such as nearby cliff, mountain torrent, debris 

flow, low lying water area that can cause flooding, harmful gas or noise. 

g) Office area should be easier to access such as on roadside or as close as 

possible from existing traffic. 

3.5.1.2 Office Structure 

 

Most of the contactor in the construction business will using mobile cabin as their 

temporary office at the site. It is normally practice by using mobile cabin as temporary 

office the space between person/worker shall take into account. The specification of 

office structure are: 

a) Standard mobile cabin. 

b) The horizontal height of the indoor ground should be 50mm higher than the base 

level, in order to ensure sloping to prevent flooding inside ground office. 

c) All the electrical wiring must meet the standard requirements. All wires should 

cover with flame retardant conduit pipes. 

d) In order to improve the ability of wind resistance, choose the plank house of 

regular manufacturers, and strengthen it by of adding steel pipe rack or wind 

rope to the board.  

 

 

Elevated View of Mobile Cabin 

 

 

 



Best Practice on Occupational Safety and Health in Construction Industry 2019 
 

 
 

му 

 

Mobile Cabin Reinforcement 

 

 

Wind Rope 
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3.5.1.3 Office Requirement 

 

To meet with the requirement of an office all the factor should be considered including: 

a) Facilities (Refer to Chapter 23 -  Facilities) 

i. All department and subcontractor have their own office.  

ii. Office are equipped with air-condition, network, photocopy machine, fax 

machine, water dispenser and the others office accessories. 

iii. Engineering department office should set up discussion table, drawing 

rack, and the others professional accessories. 

iv. Meeting room should be equipped with air conditioning, projector, 

multimedia equipment and others. 

v. Medical room are equipped with air conditioning, single bed, first aid area, 

emergency equipment and stretcher. 

 

b) Ventilation 

i. Air enters office building or space through both mechanical ventilation 

system as well as naturally through window, door and etc. 

ii. The ceiling is installed with PVC ceiling. Interior height should not be less 

than 2.5 meters 

iii. Each window are install with window mesh to prevent mosquito and 

debris and steel grill to prevent from bugler.  

iv. Each office will provided with one air-condition to reduce heat.  

 

  

Stainless Steel Grill 

 

Mosquito and Debris Mesh 

 

 

 

 

 



Best Practice on Occupational Safety and Health in Construction Industry 2019 
 

 
 

нл 

c) Lighting 

 

i. 2 windows install to provide proper illumination of an office on the day 

light which will provide more than 10% of the floor area. 

ii. Each office will install with lights that covered more than 300 lux 

 

d) Workstation 

i. Each of the workers that working at the site will be provided with desk 

and chair to execute their work. 

ii. Each workstation was design with ergonomic consideration to ensure 

well-being of the workers.  

iii. There are multitude of discomfort which can result from ergonomically 

incorrect workstation set up such as neck pain, back pain and shoulder 

pain.(Refer to Chapter 26 - Health Issue) 

iv. Each chair provided with the proper back support and foot-rest to ensure 

work carried out without undue strain. 

v. Each workstation will be provided with an electrical supply plug. (Refer 

to Chapter 16 - Mechanical and Electrical) 

 

Workstation 
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e) General Water Dispenser Station 

i. Each department office will be provided with a water dispenser to ensure 

worker stay hydrated when working on extreme heat.  

ii. Heat stress is one of the health issue that will be faced when working at 

the site as the worker are going outside to execute their work. (Refer to 

Chapter 26 - Health Issue). 

 

 

Water dispenser  

 

3.5.2 Environmental Parameter 

The overall goal of environmental control is to provide an environment that clean, 

safe, comfort and peaceful. Excessively high or low temperature in an office area can 

lead to reduce productivity. High temperature has been associated with fatigue, 

lassitude, irritability, headache and decrease in performance, coordination and 

alertness.  

a) Temperature 

i. During hot day or outdoor temperature can reached up to 35-37 °C. To 

reduce the heat generated from high temperature, the cabin are provided 

with water sprinkler or other cooling mechanism.  

ii. Spraying water should be clean, odourless, and comply health 

requirements. Water can be supplied from tap water, ground water, or 

spring water and etc. 
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Water pipe run along the roof to spray water when temperature is high 

 

 

b) Drainage (refer to Chapter 10 - Sewage and Drainage) 

i. The construction site should have a good drainage system to ensure 

smooth water flow drainage, no stagnant water on the ground. 

ii. It is forbidden to pour waste oil; poisonous and harmful substances 

directly into the drainage ditch and discharge it to the municipal pipe 

network. 

iii. Drainage brickwork, masonry surface with plastering treatment. 

Drainage width of not less than 0.3 meters in width, the depth of not less 

than 0.2 meters, and have a certain slope.  

iv. Construction site should be set up a reasonable sedimentation tank, no 

sewage without sedimentation, and treatment are not allowed to directly 

discharge to the municipal pipe or drain network. 
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3D rendering of drainage system 3D rendering of sedimentation tank 

 

c) Vehicle Wash Station 

i. Construction site must be set up vehicle wash tank, sedimentation tanks, 

and high pressure flushing device. 

ii. The vehicle wash tank is divided into two kinds according to different 

situations. The vehicle wash tank 1 is suitable for the entrance of the 

office living area that needs to go through the construction area; the car 

vehicle wash tank 2 is suitable for the position of the entrance and exit of 

the worksite gate. 

iii. Vehicle washer base steel must strong enough to withstand the vehicle 

load. There is two type of vehicle wash station, one are automated and 

another are manually using general labour and water compressor. 

iv. Vehicle wash tank bottom and side should be plastering and the bottom 

should be not less than 2% of the drainage slope to ensure no flooding.  

 

 

 

Automated Vehicle Wash 
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3D rendering of vehicle wash station base 

 

d) Garden, Rest Area and Smoking Area 

i. In front of the office area, there is a garden to ensure peaceful and stress 

free environment. This garden include with green grass, walkway, flower 

plant and flag pole.  

ii. Smoking area and rest area are provided with stool, table, rubbish can 

and water dispenser. This set up is to ensure safe, convenient and 

hygienic environment.  

 

Garden Area 
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3.5.3 Assembly Area 

a) The main goal of an evacuation is to facilitate the safe exit of people from the 

emergency site to bring them to a more secure location referred to the assembly 

area. 

b) This area is designated as safe areas that are away from harm when there are 

emergency happen.  

c) In designating assembly area, the distance from the site and size must be 

considered. It should be assessable and as close to the boundary of the 

evacuation area as possible. 

d) The assembly area must be safe and spacious enough in case of the basic first 

aid treatment done there. The space should be enough to accommodate 

tenants, personal, and member of emergency response team. 

e) In case of the first assembly area destination are inaccessible or block there 

must be a contingency assembly area. Informing tenants and staff about the 

exit route is futile if they donôt have a clue on there to go after vacating the 

emergency site. 

 

3.5.4 Fire Protection (Refer to Chapter 6 - Fire Safety and Water Supply) 

 

a) Every office shall provide with adequate fire extinguisher. 

b) Proper maintenance and housekeeping are required to prevent fire. 
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Chapter 4 - Overhead Protection Shelter 

 

4.1 Introduction 

 

A shelter is typically a simple, single-story roofed structure in the construction site 

that is used for storage, workshop, or even protection against falling object or rain. 

Shelters are vary considerably in the size and complexity depending on the needs and 

requirements. In this chapter we will discuss about the type of shelter that can be used 

in construction activity. 

 

4.2 Objective 

 

The objective of this chapter is to: 

a) Determine the type of shelter that can be used in construction site. 

b) Understand the importance of shelter in the construction site. 

c) Determine the best location for erection of shelter. 

d) Determine the best material to use in the making of shelter. 

4.3 Definition 

 

a) Work Area Processing Shelter : Roofed workshop set up to protect worker 

from rain or falling object. 

b) General Protection Shelter : Roofed storage or shelter to protect worker or 

material from rain or falling object. 

c) Rebar Yard Shelter: Workshop for rebar bending used in reinforced concrete 

base flooring and roofed set up to protect worker from rain or falling object. 

d) Distribution Board : Known as breaker panel or electrical panel that devices 

an electrical power feed into subsidiary circuits, while providing a protective fuse 

in case of electrical overload. 

e) Fabrication : The action or process of manufacturing or inventing something. 

 

4.4 Legal Requirement 

 

Occupational Safety and Health Act 514: 

a) Section 15 : General duties of employers and self-employed person to 

their employees. 

b) Section 24 : General duties of employees at work 
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Factory and Machinery Act 139: 

a) Safety Health and Welfare Regulation 1970  

i. Regulation 5     : Machinery installed on any floor above the ground 

level 

ii. Regulation 6     : Floor  

iii. Regulation 7    : Access to place of work 

iv. Regulation 20  : Stacking of materials 

v. Regulation 22  : Firefighting appliances  

vi. Regulation 23  : Cleanliness 

vii. Regulation 31  : Work bench 

viii. Regulation 32  : Work clothes, personal protective clothing and 

appliance  

b) Building Operation and Works of Engineering Construction (BOWEC) 

i. Regulation 6     : Machinery installed on any floor above the ground 

level 

ii. Regulation 10(2) : Well define access at the ground floor with overhead     

protection 

iii. Regulation 20    : Illumination of passageways 

iv. Regulation 21   : Storage of materials and equipment 

v. Regulation 119   : Material handling and storage, use and disposal 

vi. Regulation 122   : Material storage 

4.5 Procedure and Type 

 

4.5.1 Work Area Processing Shelter 

 

They are two type of work area processing shelter that commonly found in the 

construction site which is rebar fabrication yard and wood fabrication yard. This 

fabrication yard usually placed nearby tower crane due to there are a lot of hoisting 

activity needed such as hoisting fabricated material to the intended floor and unloading 

material from the lorry. In order to protect workers from the falling object that are 

exposed during hoisting activity, building a shelter are the best way to reduce the risk. 

 

4.5.1.1 Rebar Fabrication Yard 

 

Rebar fabrication is one of the crucial activities in construction activity. The steel 

bar used need to be bend according to the specification before being hoist to intended 

floor. This workshop set up within tower crane hoisting area. There are few aspect that 

need to be considered before building the rebar yard include: 
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a) Location 

i. Rebar yard must be located within tower crane operation. 

ii. Rebar yard must be located nearby site road to ensure smother loading 

and unloading material from lorry. 

iii. Material storage must be nearby or beside rebar bending machine. 

iv. Wastage area must be nearby to ensure proper housekeeping. 

v. This kind of fabrication yard can be on the other floor as long as that floor 

is strong enough to withstand the load. 

 

Rebar fabrication yard plan 

 

b) Structure 

i. The columns are made up of I-beam with 5m space in between column 

and high of 3m. 

ii. Double roofing are used.  
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Double roof structure Rebar fabrication yard 

c) Material storage area 

i. Material storage area placed beside or nearby the rebar fabrication yard.  

ii. This area need to be barricade to separate the storage area from the site 

road and traffic. 

iii. Materials stacking are crucial issue that need to be consider at the 

storage area. 

iv.  Every five bundle of the rebar will be pedestaled by hollow metal to 

support from collapsing. 

 

d) Wastage Area 

i. Every rebar yard set up must have wastage area for the unwanted rebar 

metal. 

ii. This area is designated to ensure the working area were clean and away 

from the tripping hazard. 

iii. Workers need to do housekeeping 10 minute after work to keep the 

working area clean. (Refer to Chapter 25 - Housekeeping).  

iv. All rebar machines must provide with oil spill containment tray to prevent 

oil spillage on the floor and cause slippery floor. 

 

e) Hazard Identification 

i. Activities in rebar yard require a lot of material handling and hoisting. 

ii. To ensure workerôs safety, hazard must be identified to figure out the way 

to reduce the risk. (Refer to table 1). 

f) Fire Protection (Refer to Chapter 6 - Fire Safety and Water Supply) 

i. Each rebar fabrication yard provided with 2 fire extinguishers. 
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NO JOB 

DISCRIPTION

/TASK 

POTENTIAL 

HAZARD 

EFFECT RISK CONROL/RECOVERY MEASURE ACTION BY 

1 Hoisting 

material  

Improper 

lifting 

Fatal, 

fracture, 

contusion 

¶ Conduct Toolbox meeting 

before start working. 

¶ Only trained and competent 

Riggers, Signalman and 

Tower Crane Operator 

allowed to perform the task. 

¶ Wear appropriate PPE 

including glove  

SHO 

SSS 

Site Supervisor 

Moving load Fatal, 

fracture, 

contusion 

¶ Use tag lines to control the 

load. 

¶ Barricade loading and 

unloading area to prevent 

unauthorized personal into 

danger zone  

¶ Refresh training for 

signalman, rigger and 

operator. 

Site Supervisor 

Falling 

object 

Fatal, 

fracture, 

contusion 

¶ All component brought up 

to height shall assemble 

immediately to prevent it 

from dropping accidently, 

do not place any loose 

component unattended. 

Site Supervisor 

2 Rebar 

fabrication 

Sharp object Cut, bruise ¶ Provide worker with hand 

glove and safety goggle. 

Site Supervisor 

Caught 

between 

object 

Contusion, 

bruise, cut, 

amputation 

¶ To hoist or stack material 

properly and keep bodily 

parts away from moving 

load such to stationary 

object. 

Site Supervisor  

3  Material 

handling 

Awkward 

body 

position 

while 

loading 

material 

Slip disc, 

back pain, 

muscle 

spasm 

¶ Lift materials within 

personal capacity follow 

manual lifting procedure  

¶ Adopt 2 man or more if 

lifting load beyond personal 

capacity  

Site Supervisor 

Sharp object Cut, bruise ¶ Keep bodily part away from 

moving load. 

Site Supervisor 

Table 1: HIRARC for Rebar Yard 
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4.5.1.2 Wood Fabrication Yard 

 

Woods are renewable resource for construction for as long as man recorded history. 

Wood properties offer several benefits that ideal for use such as biodegradable, 

economically feasible and the thermal properties of wood give advantage in high 

temperature surrounding. 

a) Location 

i. Wood fabrication yard must be located within enclose area to ensure the 

saw dust are isolated. 

ii. Usually wood fabrication yard located inside the building. 

iii. Raw material storage located beside the fabrication yard and the end 

product must be located nearby to ensure smooth operation 

iv. Wastage area must be provided to ensure the area are clean at all time. 

v. Safe access must be provided. 

b) Structure 

i. The fabrication area. 

ii. Provide 2 ventilation fan for sufficient ventilation inside the fabrication 

yard. 

c) Fabrication area 

i. All electric power tools shall be insulated to prevent electric shock. 

ii. All rotating tools must be guarded and inspect daily by site supervisor 

before start working. 

iii. Fabrication area must be clean daily to prevent obstruction and trip. 

iv. Saw dust must be collected and remove daily from the site. 

v. All nails shall be extracted and collected unless it is to be burned without 

further handling. 

d) Hazard Identification 

i. Wood fabrication requires a lots of manual handling and cutting activity. 

Worker likely to expose to associated hazard. 

e) Fire Protection (Refer to Chapter 6 - Fire Safety and Water Supply) 

i. Each rebar fabrication yard to be provided with 2 fire extinguishers  
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4.5.2 Overhead Protection Shelter  

 

All building under construction of more than 2 stores high shall be provided with 

well-defined access at the ground floor with adequate overhead protective cover for 

persons entering or leaving the building. (BOWEC Reg 11) 

 

4.5.2.1 Safety Channel 

 

In addition to the use of safety helmet, employees must be protected by overhead 

protection shelter on the personal platform when employees are exposed to falling 

object. 

 

a) Structure 

i. Every entrance of a building shall or within the building surrounding the 

hazard of falling objects radius shall install safety passage for worker to 

access. 

ii. Safe passage guard rails are to use steel pipe, the length of the channel 

should be based on the height of the building, following the table will 

show then building height to determine the radius after the fall.  

 

 

Building height̂H̃ Falling radiuŝM̃ 

2͘5m 3m 

5͘15m 4m 

15͘30m 5m 

̘30m 6m 

 

 

iii. Safe passage shelter shall adopt double layer protection, the distance 

between the two layers is 800mm, and the upper layer shall be metal 

roofing and lower layers are cover by plywood. 

iv. The roofs are covered metal zinc  

v. Every side of the safe passage shall be covered with debris net to prevent 

hit by flying object. 
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Double layer roofing system Debris net to protect from flying object 

 

4.5.2.2 Protection Shelter for Electrical Distribution Box 

 

Electrical distribution box is a component of electricity supply system that divides 

an electrical power feed into subsidiary circuits while providing protective fuse or circuit 

breaker for each circuit in a common enclosure. This box need to be protected from 

water and to ensure continuity it must be protected from damage. Ensure all parts of 

electric power circuits are concealed to ensure no person, tool, machine become 

contact with electrical. For further understanding (refer to Chapter 16 - Mechanical 

and Electrical). 

a) Structure 

i. The shelter must be enclosed and have a door to access. 

ii. As the recommendation double layer roof protection to ensure the roof is 

strong enough to withstand falling object which the upper layer are 

covered with 0.5mm metal zinc and the lower layer are covered with 

20mm plywood. 
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Front Elevation View 3D Rendering 

 

4.5.2.3 Protection Shelter for the Bottom of Tower Crane 

 

This protection shelter is to ensure safe access, protected from falling object and 

prevention from trespasser. 

a) Structure 

i. The shelter must be enclosed and have a door to access 

ii. As the recommendation the roofs are two layered roofs that made from 

metal that enclosed around the mast to ensure the roof are strong 

enough to withstand the falling object. 

  

Front Elevation View 3D Rendering 
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Chapter 5 Traffic Management and Road Work 

 

5.1 Introduction 

 

Traffic management is important for the organization, to arrange, guidance and 

control of vehicle traffic including pedestrians. Itôs aimed to provide safe, orderly and 

efficient movement of vehicles and persons where possible and enhance the smooth 

traffic movements. 

 

5.2 Objective 

 

The objective of this chapter are: 

a) Understand the importance of traffic management on site. 

b) Ensure safety and efficient traffic management system. 

c) Determine the speed limit, barricade the roadside work area, and the 

importance of flagman. 

 

5.3 Definition 

 

a) Flag Man : Designated person who give the signals with flag to control traffic 

situation. 

b) Competent Driver  : Designated license driver who are qualify to handle the 

vehicle. 

c) Forklift : Self ï vehicle with a pronged device in front for lifting and carrying 

heavy loads  

d) Visibility : Quality or state of being see or been seen. 

e) Walkway : Any passage for walking, especially for pedestrians  

f) Lighting  : Arrangement of light use to increase visibility. 

g) Certificate of Fitness : Document that certifies an individual or organization 

as being fit or competent to engage in particular work activity or industrial project. 
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5.4 Legal Requirement 

 

Occupational Safety and Health Act 514: 

 

a) Section 15 : General duties of employers and self-employed person to their 

   employees. 

Factory and Machinery Act 139: 

a) Safety Health and Welfare Regulation 1970  

i. Regulation 7   : Access to place of work 

ii. Regulation 11   : Catwalk, runways and gangway 

iii. Regulation 19   : Object on inclines  

b) Building Operation and Works of Engineering Construction (BOWEC) 

i. Regulation 10   : Access to place of work  

ii. Regulation 18  : Public vehicular traffic. 

iii. Regulation 20   : Illumination of passageways 

iv. Regulation 58   : Use of vehicle 

v. Regulation 59   : Use by employees 

vi. Regulation 60   : Use by wheel-barrows 

vii. Regulation 61   : Slope 

c) Person In Charge 

i. Regulation 13   : Assessment of drivers 

ii. Regulation 19   : Instruction to be given to persons working on 

 machinery       

iii. Regulation 20   : Training to be given to operators of certain 

 machinery  

 

5.5 Procedure  

 

Managing traffic at a construction workplace is an important part of ensuring the 

workplace is without risks to health and safety. Vehicles including powered mobile plant 

moving in and around workplace, reversing, loading and unloading are often linked 

with death and injuries to workers and members of public. 
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5.5.1 Key Issue 

 

The most effective way to protect pedestrians is to eliminate traffic hazards. This 

can be done by designing the layout of workplace to eliminate interaction between 

pedestrian and vehicle by prohibiting vehicle from being used in pedestrian space or 

provide separate traffic route so that pedestrian not able to enter area where vehicles 

are used. 

 

Key issues to consider for managing traffic at construction workplace include: 

a) Keeping pedestrian and vehicle apart including on site and when vehicle enter 

and exit the workplace. 

b) Minimising vehicle movement. 

c) Eliminating reversing vehicles or minimising the related risk. 

d) Ensuring vehicles and pedestrian are visible to each other. 

e) Using traffic sign. 

f) Developing and implementing a traffic management plan.ô 

The duty of employer includes implementing control measure to prevent people being 

injured by moving vehicles at the workplace. 

 

5.5.2 Information, Training, Instruction and Supervision. 

 

The duty of employer is to provide necessary information, training, instruction or 

supervision (flagman) to protect all persons from risks to their safety and health. The 

workers must have necessary training, qualification or license to operate the vehicle, 

plant for example: 

 

a) Driving license, qualifications and required fitness for working.  

b) Managing the activities of visiting drivers 

c) Training drivers and operators. 
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Forklift Operator Training 

 

The employer must ensure workers including contractors know and understand the 

traffic rules, safety policies and procedures for workplace. Visiting driver should be 

aware of restrictions on vehicle size or type before make delivery to the workplace.  

Other visitor take responsible care for their own safety and must take reasonable care 

not to adversely affect other people safety. They must comply, as far as practicable 

with reasonable instruction given by person in charge. 

 

 

5.5.3 Keeping Pedestrians and Vehicles Apart. 

 

Consider implementing the following control measure to keep pedestrian and 

vehicle apart at the construction site and when vehicle enter or exit the workplace: 

 

a) Providing separate route for pedestrian and vehicle, where possible. 

b) Providing separate clearly marked pedestrian walkways that take a direct route.  

c) Creating pedestrian exclusion zone where powered mobile plant is operating. 

d) Creating vehicle exclusion zones for pedestrian-only areas, for example around 

rest area, facility amenities and pedestrian entrance. 

e) Securing vehicle operating by installing pedestrian barriers, traffic control 

barricade, chains, tape or billboard. Where needed ensure competent person 

with necessary training or qualified person to operate powered mobile plant near 

workers or other plant. 

f) Designating specific parking areas for workerôs and visitorôs vehicles outside the 

construction area.  

g) Providing clear sign and lit the crossing points where walkways across roadway 

so pedestrian and driver see each other clearly. 
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h) Using traffic controllers, mirrors, stop signs or warning devices at site exits to 

make sure drivers can see and aware of the pedestrians before driving out onto 

public road. 

i) Avoid blocking walkways so pedestrians do not have to step into vehicle route. 

j) Scheduling work so that vehicle, powered mobile plant and pedestrians are not 

in the same area at the same time. 

 

  

Separate pedestrian walkway Construction car park area 

 

 

Reflector mirror at the crossing point 
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5.5.4 Movement of Vehicular Traffic 

 

In order to ensure safety of the worker from the vehicles traffic: 

 

a) All vehicles used at worksites shall be roadworthy and comply with the 

requirements of the Road Transport Department of Malaysia. 

b) No person shall drive a vehicle of any class or description in a construction 

worksite unless he is the holder of a driving license authorizing him to drive a 

vehicle of that class or description. (Reg. 18(2)(b), Building Operations And 

Works Of Engineering Construction (Safety) Regulations, 1986) 

c) The design of the traffic control shall comply with the standard set and 

controlled by the relevant authorities. 

d) Whenever any work is being performed over, or in close proximity to a 

highway or any other place where movement of vehicular traffic into and 

out of the work site may cause danger to the public, the working area shall 

be barricaded. Suitable and sufficient warning signs and warning lights 

shall be set up to direct traffic to slow down or away from it, and when 

necessary, the traffic shall be specially controlled by designated person. 

(Reg. 18(1), Building Operations And Works Of Engineering Construction 

(Safety) Regulations, 1986) 

e) Vehicles arriving at site and leaving site should be suitably scheduled to 

minimize congestion occurring on public road leading to the worksite. 

f) Vehicles should be parked in designated areas within the hoarded area 

while being loaded or unloaded. 

g) Where it is authorized by the local authority for vehicles ferrying materials 

to the worksite to be parked outside the hoarded area, suitable safety 

measures should be taken. Such measures should include cordoning off 

such parking areas and suitable warning signs, lights and flagman should 

be provided. 

h) Where it is absolutely necessary for construction machinery to carry out 

work from outside the hoarded area, the operating area of the machine 

outside the hoarded area should be cordoned off. Suitable warning signs 

and lights and flagman should be provided. 

i) Vehicles for carrying building materials, debris and excavated materials 

should be clean, well maintained and in good running condition. If they 

carry loose materials, they should be covered and properly sealed to 

ensure that there will be no spillage of materials onto the public road. 

j) Hazardous material should be rendered harmless and safe to be handled 

while transported on public roads. 

k) In residential areas, heavy vehicles engines should not be left idling 

unnecessarily so as to prevent a nuisance to the public at night and during 

public holidays. 



Best Practice on Occupational Safety and Health in Construction Industry 2019 
 

 
 

пм 

l) Vehicles should not be driven at speed exceeding the authorized speed 

limits. 

m) Vehicles should not be loaded beyond authorized load limits and all loose 

materials should be securely tied down before being transported. 

n) The main gate shall be attended by a flagman if it is located next to the 

main road to avoid accident. 

 

5.5.5 Minimizing Vehicles Movement 

 

To limit the number of vehicle movement around the workplace: 

a) Planning storage areas so that delivery vehicles do not have to cross the site. 

b) Providing vehicle parking for workers and visitor away from the construction site. 

c) Controlling the entry to the construction site e.g.; using gates or security. 

d) Scheduling work to minimise the number of vehicle operating at the same area 

at the same time. 

 

5.5.6 Reversing Vehicles 

 

Reversing vehicle are the most common cause of fatal incident. One-way road 

systems and turning circles can minimize risks especially in the storage area. Where 

this is not feasible other control measures should be considered including: 

 

a) Using mirrors, flagman, reversing warning alarms, sensors or camera. 

b) Ensuring the flagman wearing high visibility clothing to assist the driver who 

cannot see clearly behind their vehicle. 

c) Ensuring workers and other person are familiar with reversing areas and these 

areas must be clearly marked. 

d) Ensuring plant operators are aware of workers who may be in the vicinity of the 

swing radius, articulation point and overhead load movement of their vehicle. 

4.5.7 Traffic Management Plan  

 

A traffic management plan documents and helps explain how risks will be managed 

at the construction workplace. This may include details of: 

 

a) Designated travel paths for vehicles including entry and exit point, haul routes 

for debris or plant and materials or traffic crossing. 

b) Pedestrian and traffic routes 

c) Designated delivery and loading and unloading areas. 

d) Travel path on routes remote from the workplace including places to turn around, 

dump material, access ramps and side roads. 

e) How often and where vehicles and pedestrian interact. 
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f) Traffic control measure for each expected interaction including drawing of layout 

of barrier, walkways, signs and general arrangements to warn and guide traffic 

around, past or through the workplace or temporary hazard.   

g) Requirement for special vehicles like large vehicles and mobile cranes. 

h) The responsibilities of people managing traffic at the workplace. 

i) The responsibilities of people expected to interact with traffic at the workplace. 

j)  Instructions or procedures for controlling traffic including in an emergency. 

k) How to implement and monitor the effectiveness of traffic management plan. 

 

 

Example of Traffic Management Plan 

 

5.5.8 Signs, Warning Devices and Visibility 

 

Signs should be used to alert workers and pedestrians to potential hazards from 

vehicles entering and exiting the construction site. (Refer to Chapter 22: Signage, 

Tags and Bulletin Board). Traffic routes should be clearly signed to indicate restricted 

parking, headroom, speed limits, and key area. 

The following control measures should be considered to manage the risks: 

a) Installing mirrors, reversing cameras, sensors and alarms to help drivers see or 

be aware of movement around the vehicle. 
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b) Installing visual warning devices like flashing lights and high-visibility markings 

for powered mobile plant. 

c) Implementing safe systems of work to stop loads being carried forward where 

they impair clear vision 

d) Appointing a trained person to control manoeuvre (flagman/signal man)  

e) Ensuring high-visibility or reflective clothing is worn by workers, plant operators 

and pedestrians at the workplace. 

f) Using communication method like: 

a) Radio ï however ensure a back-up communication process is in place 

if it fails. 

b) Line of sight communication e.g.; hand signals or cap lamp light signals. 

The person receive the message should acknowledge the message has 

been received and understood. 

c) Verbal commands and confirmation of warnings and signals. 

  

Flagman 
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Chapter 6 Fire Safety and Water Supply 

6.1 Introduction 

Every year there are many fires on construction sites and in buildings undergoing 

refurbishment; people are injured or killed, property is destroyed, including 

irreplaceable heritage buildings and the industry suffers disruption and unexpected 

costs from which many never recover. 

Water for construction can be anything from welfare, water to flush toilets and wash 

hands, to storage sufficient amount of water, to keep processes running such as 

concrete mixing. For general used and production used of water on-site, should use 

general water supply to ensure water quality. For fire emergency used on-site, can use 

general water supply or natural sources (such as river water, river water, etc.), and the 

water source must be stable and reliable, meeting the water requirement for firefighting. 

 

6.2 Objective  

The objectives of this standard are to:  

a) Provide formal description on the requirement for temporary construction 

workers amenities.  

b) Ensure the welfare, safety, security and health of workers are properly provided 

and managed 

c) Provide a reference and guideline for the provision of workplace amenities and 

facilities that are reasonably practicable. 

d) Prevent fires and ensure good standards of fire safety management on 

construction sites. 

e) Prevented by designing out risk; the risk of fire can be reduced even further by 

taking a few simple precautions and ensuring that safe working practices are 

defined and complied with. 

f) Everyone working on site and provides information and guidance that will help 

to ensure that the risk of a fire is kept as low as practicable. 

g) Comply with relevant legislation and the requirements of BOMBA. 

 

6.3 Definition 

a) Access for firefighting - means an unobstructed approach to the building 

including access to the fire route, fire hydrant(s), fire department connections, 

principal entrance and the means of egress for the occupants.  

b) Access to exit - means part of a means of egress within a floor area that 

provides access to an exit serving the floor area. 
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c) Assembly occupancy - means the use of a building by a gathering of persons 

for civic, religious, social, educational, recreational purposes or for the 

consumption of food or drink. 

d) Combustible material - means material likely to ignite and continue to burn if 

exposed to an open flame. 

e) Fire alarm system -  means an automatic or manual device designed to alert 

the occupants within a building to the presence of fire 

f) Fire Drill - means a practice exercise of the buildingôs emergency fire procedure 

conducted to ensure all approved procedures and supervisory duties will be 

completed by owner, supervisory staff and occupants in the event of a fire. 

g) Fire Hydrant - means a device attached to the municipal water supply system, 

to provide a source of water for firefighting. 

h) Fire Safety Plan - means an approved document describing following:  

i. The building description and schematic diagrams 

ii. Occupancy type and human resources related to the building 

iii. The emergency procedures, appointment and training of supervisory 

staff 

iv.  The control of fire hazards 

v.  A description of the life safety systems including the maintenance 

schedules and alternative procedures in the event that those systems 

become inoperative. 

i) Safety signage - Emergency or danger signs, warning signs or safety 

instructions that bear standard colours and sizes in accordance with the 

specifications for standard colours of sign for safety instructions and warnings 

in building premises. 

j) Contaminant ï an undesirable substance not normally present, or an usually 

high concentration of a naturally occurring substance, in water, soil, or other 

environmental medium. In more restricted usage, a substance in water that may 

be harmful to human health. 

k) Discharge ï the volume of water that passes a given point during a given period. 

It is an all-inclusive outflow term, describing a variety of flows such as from a 

pipe to a stream, or from a stream or river to a lake or ocean. 

l) Pumping water level ï The water level in a well when the pump is operating 

and water is being withdrawn. 

m) Sediment ï in the context of water quality, soil particles, sand, and minerals 

dislodged from the land and deposited into aquatic systems as a result of 

erosion. 
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n) Amenities - The facilities provided or made available for the welfare of 

employees while they are at work, which include toilets, washing facilities (hand 

washing and showers), dining and changing facilities, facilities for personal 

locker, provision of drinking water, rest areas and seating. 

o) Workplace - Any construction site, where an employee or self-employed person 

works and includes any place such a person goes to while at work. 

 

6.4 Legal Requirement 

 

Factory and Machinery Act 139:  

 

a) Safety, Health and Welfare Regulations 1970 

i. Regulation 15 : Containers for volatile inflammable substance 

ii. Regulation 16 : Precaution against ignitions. 

iii. Regulation 17 : Precaution with regard to explosive or  

Inflammable dust, fume or substance. 

iv. Regulation 21` : Safety provision in case of fire. 

v. Regulation 22 : Firefighting appliances 

vi. Regulation 36 : Washing facilities 

vii. Regulation 37 : Sanitary convenience  

         

b) Building Operations and Works of Engineering Construction Regulation 1986 

 

i. Regulation 12  : Corrosive substance 

ii. Regulation 16  : Electrical hazards 

iii. Regulation 21  : Storage of materials and equipment 

iv. Regulation 22  : Disposal of debris 

v. Regulation 23  : Numbering and marking of floors 

 

c) Act 341: BOMBA Service Act 1988 

d) Act 581: Water Supply Act 1998 
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6.5 Procedure and Scope 

 

6.5.1 Fire Safety 

Fire risk can be defined as the product of the probability of occurrence of a fire to 

be expected in a given process or procedure, and the consequence or extent of 

damage to be expected on the occurrence of fire. Anyone familiar with risk assessment 

should also know the difference between a 'hazard' and a 'risk' - a hazard is defined 

as something with potential for injury and/or damage from fire and the presence of 

uncontrolled fire hazards affects the risk, i.e. the likelihood of fire, rather than the 

consequences of fire. In its simplest terms the management of fire hazard is found in 

the basic 'Fire Triangle' and this applies to the fuel and ignition hazards that can be 

found on construction sites - and eliminating one of the sides of the triangle will prevent 

fire from starting and being sustained. 

 

Fire triangle 

 

6.5.1.1 General Safety 

a) Identify Hazards 

The two areas where the site management can exercise control are with respect 

to ignition and fuel sources, if the hazard can be eliminated or controlled then 

the probability of fire starting and growing to a point where life is at risk is 

significantly reduced. 
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b) Ignition Risks 

The main ignition risks under management control are listed. 

i. Electrical faults  

ii. Hot work - hot works are defined as all "processes involving the generation 

of heat by a naked flame, electrical arc, sparks, and the use of bitumen 

boilers or grinding". Cutting operations may use open flame gas cutting 

equipment or disc cutting; acetylene should not be permitted on site unless 

absolutely necessary. A permit to work (PTW) should be obtained before 

commencing work; the permit must be specific to the work and closed when 

the work is complete. (refer to Appendix for Hot Work Permit) 

 

Type of work classified as Hot Work 

 

iii. Smoking - smoking is usually prohibited on site or designated smoking 

areas are provided away from the main work site and the site offices. (refer 

to Chapter 22 Signage, Tags and Bulletin Board) 

iv. Temporary lighting and lamps - where necessary the illumination of work 

areas is from temporary lighting installed or from specific task lighting. The 

hazards from such lighting come from placing light units too close to 

combustible items or not allowing the lamps to cool or from broken lamp 

units where hot surfaces are exposed. Lighting units should be secured in 

position away from combustible material to prevent them being dislodged.  

v. Arson - access to a site should be strictly controlled and supervised around 

the clock where necessary; there are many reasons given by an arsonist for 

starting a fire and the issue for the site management is to reduce the 

opportunity for an arsonist to strike. Management of waste is important as 

combustible materials present ready opportunities for arson. 

vi. Lightning - lightning protection systems shall be provided where 

appropriate and should be tested annually with certificates provided to 

confirm a satisfactory test. 
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c) Fuel Hazards 

Where combustible materials are used on site the provision of materials should 

be limited to those absolutely necessary or when appropriate those specifically 

designed for high risk sites. There are a variety of flammable materials with the 

potential to be stored or used on site that include scaffold boards and sheeting, 

temporary covering materials, waste that has been removed from building 

materials and bagged waste awaiting disposal. 

  

Proper signage on storage area Dangerous material must controlled 

 

i. Combustible building components - the control of combustible 

materials is fundamental to site safety and materials should not exceed 

the quantities required for a day's work; storage of combustible items 

should be limited and a gap of 6-10m should be left between any fuel 

packages. Care should be taken not to leave any readily ignitable 

substances near to fuel packages. 

ii. Flammable gases and liquids - fuel may be required for hot cutting and 

plant and this may be in the form of flammable gases such as LPG or 

liquid fuel for generators. Management of fuel is the responsibility of the 

site manager and should include the whole process from procuring the 

correct fuel, its use and the potentially hazardous operations such as 

refueling. When combustible materials are being stored indoors the 

following guidance should be followed but not limited to: 

¶ The area should be regularly checked. 

¶ Access to the storage area should be controlled. 

¶ The storage area should not be in the work area. 

¶ The storage area should be covered by the site fire detection 

system. 

¶ Appropriate firefighting equipment should be located close to the 

storage area. 
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iii. Waste materials - waste should be minimized wherever possible and 

disposed of as soon as possible. Packaging and waste materials from 

the work processes should be disposed of regularly and part of the 

management function should be to check areas for effective disposal in 

accordance with a Waste Management Plan for the site. (refer Chapter 

25 Housekeeping) 

6.5.1.2 Understanding the Risk 

Understanding the risks associated with fire are essential to keeping a site safe 

from fire. Legislation requires that a suitable and sufficient Fire Risk Assessment (FRA) 

should be undertaken and maintained throughout construction work; all actions 

regarding Fire Safety should be as a result of the FRA: 

a) Identify hazards: consider how a fire could start and what could burn. 

b) Identify people at risk: employees, contractors, visitors and anyone who is 

vulnerable, e.g. people with disabilities. 

c) Evaluate and act: consider the hazards and people identified (above); act to 

remove and reduce or control residual risk to ensure people and premises are 

protected. 

d) Record, plan and train: keep a record of the risks and action taken. Make a clear 

plan for fire safety and ensure that people understand what they need to do in 

the event of a fire. 

6.5.1.3 Giving Warning  

There shall be a system to alert people on site. This may be a temporary or 

permanent mains operated, wired or wireless, fire alarm (tested weekly), a klaxon, bell, 

air horn or a whistle, depending on the size and complexity of the site. This list is not 

exhaustive. The warning needs to be distinctive, audible above other noise and 

recognizable by everyone. Where practical it should be demonstrated at induction. 

6.5.1.4 Fire Escape Routes  

As much as you may plan to prevent a fire occurring, in the event that one starts it 

is essential that all personnel in the area are able to escape quickly, easily and safely. 

Key aspects to providing safe means of escape on construction sites include: 

a) Routes: the safety team should evaluate the escape routes required - these 

must be kept available and unobstructed at all times. 

b) Alternatives: well-separated alternative routes to ground level should be 

provided where possible 

c) Protection: Wherever possible (and when a need is identified by the safety 

team) routes should be protected by installing permanent fire separation and 

fire doors as soon as possible prior to use. 
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Fire escape route must be display for workers reference 

 

d) Assembly: the escape route must have safe access to safe place away from 

the building where people can assemble and be accounted for.  

e) Signs: escape routes must be clearly identifiable and well signposted. Signage 

should be reviewed regularly to ensure it reflects the site layout  

f) Lighting: should be provided for enclosed escape routes and emergency 

lighting may be required. 

6.5.1.5 Fire Safety Plan or Emergency Response Plan 

The site safety plan should be developed from a site specific according to BOMBA 

requirement. It should be specific to the site and reviewed and updated periodically 

and should include the following as a minimum:  

a) The organisation and responsibilities for fire safety arrangements. 

b) Fire safety training for site operatives (including keeping training records). 

c) General site precautions, fire detection and alarm systems and emergency 

lighting. 

d) Fire extinguishers, general firefighting equipment and fire points. 

e) A requirement to maintain all forms of access (e.g. pedestrian, vehicular) to the 

site and buildings at all times. 

f) The need for fire escape routes associated with the construction including 

internal corridors and stairwells. 

g) The need for clear signage of all fire escape routes. 
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h) A requirement for all fire escape routes to be kept clear of obstructions. 

 

Emergency Response Plan Flow Charts  

 

i) The locations of any designated smoking areas. Smoking should generally be 

discouraged, absolutely prohibited in non-designated areas. 

j) The requirement for a hot works permit regime if hot works will be carried out. 

k) Temporary buildings and accommodation including location, fire protection, 

construction and maintenance. 

l) Communications ï including a fire evacuation plan and arrangements for calling 

emergency services 

m) Fire and rescue services access, facilities and co-ordination. 

n) Instructions for anyone on site on actions to take in the event of a fire (including 

assembly point location). 

o) Security measures to minimise the risk of arson. 

p) Material storage arrangements with particular reference to flammable materials. 

q) Waste storage arrangements with particular reference to flammable materials.  

r) Maintenance arrangements for electrical installations (including temporary 

installations). 

s) The use of fire retardant coverings as deemed necessary. 
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t) Arrangements for plant and vehicles (e.g. fire suppressants). 

u) Measures to prevent fire spread from the site to adjoining areas. 

v) Housekeeping requirements ï waste and clutter can present a fire risk. (refer 

to Chapter 25 Housekeeping) 

w)  Appropriate segregation of materials.  

 

6.5.1.6 Fire Marshal 

a) The Principal Contractor should appoint a Fire Marshal, Deputy Fire Marshal 

and Fire Wardens, to assist in the implementation of the site fire safety plan.  

b) The number of Fire Marshals etc. required will be dependent on the findings of 

the safety team. 

c) The number of Fire Marshals, Deputy Fire Marshals and Fire Wardens should 

be determined by the safety team and should take into account the size and 

organisation of the project.  

d) Fire Marshals, Deputy Fire Marshals and Fire Wardens should receive 

adequate training to ensure that they are competent to carry out their duties.  

e) They should have sufficient status and authority to enable them to carry out their 

duties effectively.  

f) Duties of Fire Marshals, Deputy Fire Marshals and Fire Wardens should be 

clearly defined in an appointment letter. 

 

6.5.1.7 Fire Protection  

The project should, wherever possible, be designed to enable the early installation and 

operation of:  

a) Permanent fire escape stairs (including fire compartment walls). 

b) Fire compartments within the building including fire doors and fire stopping. 

c) Structural steelwork fire protection. 

d) Firefighting shafts ï these should be commissioned and maintained. 

e) Lightning conductors. 

f) Automatic fire detection systems (where these are planned to be installed). 

g) Automatic suppression systems and other fixed firefighting equipment. 

h) Temporary emergency lighting (prior to the installation of permanent emergency 

lighting). 
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Hose Reel Box & Sand Firefighting facilities frame figure 

 

 Adequate supplies of water should be made available for firefighting; these 

should be made available as part of site mobilization and reviewed at appropriate times 

throughout the works. The following should be considered when setting up water 

supplies: 

a) Any extensions to the fire hydrant main should be installed as early as possible. 

b) Distance of fire main from source and resultant water pressure reduction must 

be considered ï and addressed as appropriate. 

c) Rising and temporary mains must be provided where planned. 

d) If it is necessary to move the fire brigade inlet point, information on the new 

location must be readily available. 

e) Periodic testing of water supplies should be carried out; testing records should 

be maintained. 

f) All hydrants must be suitably marked and kept clear of obstructions.  

 Appropriate fire extinguishers (e.g. CO2) should be within the vicinity of 

distribution panels and other items of electrical equipment. Clear signs relating to fire 

safety issues must be installed and maintained in prominent locations. These signs 

include: 

a) Fire and rescue services access routes. 

b) Fire Action Notices. 

c) Escape routes. 

d) Positions of dry riser inlets. 

e) Fire extinguishers. 

f) Fire alarms call points. 

g) Manually operated devices for raising the alarm.  
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 Signs should be reviewed regularly and replaced or repositioned as necessary 

(refer to Chapter 22 Signage, Tags and Bulletin Board). Fire checks should be 

undertaken at the end of each working day, especially in areas where hot work has 

been carried out. No part of a building should become permanently occupied until all 

fire protection and control measures have been installed, tested and, where 

appropriate, commissioned. 

 

6.5.2 Temporary Water Supply 

Almost any kind of construction project needs water, if not to mix the mortar then 

to brew the tea. It is self-evident that what might be considered acceptable for one 

might not be for the other. Providing a source of wholesome water and keeping it that 

way can be a significant challenge in the early phases of a large construction project. 

Large bottle water coolers have become common in site cabins but probably not an 

economic solution for showers or large scale catering, not to mention toilets. At some 

point in most construction projects there either has to be connection to the local water 

main or provision of water by tanker. 

 

6.5.2.1 Temporary Water Supply Application from Provider 

Application of water supply can be done following the State water provider. In Johor 

the application done by application trough Syarikat Air Johor, Ranhill Sdn Bhd. The 

following are the documentation needed for the application. Refer to table 1: 

 

Company 

 

Company 

Owner 

ā         Identification Card for Director 

·         Sale and Purchase Agreement 

·         Company Registration Certificate (SSM) 

·         Form 24 & 49 

·         Bank Guarantee (for use from RM100K) 

·         Authorization letter (on behalf) 

·         Setem Hasil RM10.00 

   

Table 1: Application of Water Supply 

 

The guidelines for application can be download from the water state provider. 
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6.5.2.2 Type of Temporary Water Supply 

Temporary water supply systems are classified into two types:  

a) Independent ð i.e., not connected with any other water supply system and 

with its own facilities from source to service taps. 

b) Dependent ð i.e., receiving treated water through a pipeline from an existing 

community water supply system but with independent distribution facilities. 

Approaches to drinking-water safety in these two types of temporary supply 

differ. 

  

Independent system Dependent system 

 

The risk of drinking-water contamination in an independent temporary water supply 

system is usually higher than in a dependent system, because none of the components 

of an independent system are well established or have a track record on safety through 

long-term operation. Therefore, more attention will be needed in the case of an 

independent system compared with a dependent system. It is common in the case of 

a temporary water supply that a contract is made between the organizer of an event 

(e.g., construction) and a water supply entity. 

 

6.5.2.3 Planning and Design 

There are a variety of temporary water supply systems. These can vary in terms of 

their scale, period of operation, water use, time-dependent water demand and 

dependence on an existing community water supply system. These factors should be 

taken into consideration during the planning and design stages. In the case of an 

independent system (i.e., not associated with an existing public system), adequate 

consideration should be given to the selection of a water source and treatment 

processes. 



Best Practice on Occupational Safety and Health in Construction Industry 2019 
 

 
 

рт 

 

 

a) For general used and production used of water on-site, should use general 

water supply to ensure water quality. For fire emergency used on-site, can use 

general water supply or natural sources (such as river water, river water, etc.), 

and the water source must be stable and reliable, meeting the water 

requirement for firefighting.            

b) Water distribution layout shall be shorter as possible under conditions of 

ensuring uninterrupted water supplyʼAt the same time, the possibility of 

moving of pipe should be considered during construction,. Pipe of general use 

and office area should use PPR pipe, and the pipe for drainage should use 

PVC. At the construction site, the fire emergency water supply system should 

be combined with general water supply system and for construction site 

operations use. Fire water tank diameter should not be less than diameter 

100mm. For temporary plumbing, exposed pipe or concealed pipe can be 

used.   

 

6.5.2.4 Operation and Maintenance 

a) A temporary water supply system should be properly operated and maintained 

so that the supplied water quality does not deteriorate. 

b) It should be noted that a temporary water supply system is usually more 

vulnerable to accidental and deliberate contamination than an existing 

community water supply system. 

c) Therefore, adequate attention needs to be paid to security. 

d) It is recommended that an operation and maintenance manual be prepared 

before the operation of a temporary water supply system is initiated. 

e) The most important issue for operation and maintenance is disinfection. 
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Water supply pipe 

 

f) All water treatment facilities should be thoroughly inspected at least every 

day. It is recommended that signboards be installed beside each service tap 

with instructions on what the water can and cannot be used for and the 

measures to be taken when using the water. 

g) Instructions on hand-washing before preparing foods and fresh drinks are 

extremely important. 

h) It is also recommended that suitable signs be installed around water sources 

indicating requirements for source water protection.  

i) Workers should be required to use proper sanitary facilities. 

 

6.5.2.5 Water Pressure Control System 

a) Water pressure control system equipment is the AC variable frequency speed 

control technology and computer control technology used in automatic pump 

control equipment, and combined with the pump unit of mechatronic water 

supply device. Its core equipment of AC variable frequency speed control 

panel combines the advanced computer-controlled variable frequency speed 

control technology, advanced computer-controlled PID regulator technology 

and advanced computer programmable logic controller and other current 

international advanced technology. 

b) Water pressure control system equipment mainly controlled by the control 

panel, pressure sensors, pumps and other components. The control panel 

occupied with circuit breakers, inverters, contactors, intermediate relays, PLC 

and other components. 

c) The advantages of water pressure control system water supply is, no need to 

build water tower, small investment, small land for facilities, automatic 

operation, automatic connection of tap water, and energy saving. The water 

supply still can continue even after power failure. From the construction of the 

water tower save up to 70% of investment compared to the high water tank 

save up to 60% only of the investment, good saving for civil investment. 

 

i. Significant economic benefits: The use of the equipment, operate 

without the construction of water towers, roofless water tanks. Itôs not 

only to reduce the construction cycle, but also to solve the 

shortcomings of high cost of the project and also to overcome the 

pressure fluctuations, frequent start and other shortcomings of the 

pump. 

ii. Rigorous design: The equipment uses constant pressure pump 

control, no matter how the system changes in water consumption, can 

make the pipeline outlet pressure remains constant.  
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iii. Reliable operation: The device adopts the inverter and high-quality 

pumps with perfect protection and automatic and manual conversion 

functions so that the operation is very reliable, good performance, 

flexible control, and anti-interference ability. 

 

  

Water Supply System Area  Pressure pump & Control Panel 

 

 

iv. Energy-efficiency: The device can adjust the pump speed according 

to the change of user's water consumption; make the pump always 

work in the high-efficiency area, and saving energy which can save up 

to 35% electricity than the constant speed pump. 

v. Simplify operation: The device uses fully automatic control, PID 

adjustment, keyboard operation, human-machine interface (text, 

numbers) display. Operators simply switch panel switch, you can 

achieve the desired user conditions automatic unmanned. 

vi. Complete protection: from over-load, short circuit, over-voltage, low-

voltage, phase loss, over-current, short circuit, water shortage and 

other automatic protection. 

vii. In exceptional circumstances can signal alarm, self-test, fault judgment. 

viii. Small footprint and easy installation: the entire set of equipment is 

only a water supply control panel and pump unit, the installation is very 

simple and convenient. 

ix. Extend the service life of pumps and motors: Reliably achieve soft 

start for multiple pump sets, avoid impact on power grids and pipelines, 

and operate in turn, greatly extending the service life of pumps and 

motors. 

x. Selection of non-tower water supply system: According to the 

project size, height, design flow, and other parameters provided to the 

equipment suppliers, manufacturers with matching. 
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xi. Tank capacity should be greater than the maximum amount of water 

per hour. According to the size of the project to calculate the production 

of water, domestic water consumption and fire water, according to the 

total amount of water to determine the size of the tank capacity. 

xii. Main pump should be greater than the actual water supply height. The 

total pump flow should be greater than the actual maximum water 

supply. 

xiii. Water pressure Control Panel Selection: According to the water supply 

and water supply height to determine the type and number of pumps, 

and then control panel selection, matching by the manufacturers. 

 

6.5.2.6 Monitoring, Sanitary Inspection and Surveillance 

a) Water quality and appearance should be routinely monitored at the service tap 

of a temporary water supply system. 

b) It is recommended that, at the very least, water temperature and disinfectant 

residual should be monitored every day as simple rapid tests that act as 

indicators of possible problems. 

c) Other basic parameters that should be regularly monitored include pH, 

conductivity, turbidity, colour and E. coli (or, alternatively, thermos tolerant 

coliforms) as in an ordinary community water supply. 

d) Routine sanitary inspection of a temporary water supply by the appropriate 

health authority is very important. 

e) If any problem related to water quality arises, remedial actions should be taken 

promptly. 



 

 

CHAPTER 7 

  

SITE 

CLEARANCE
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Chapter 7 Site Clearance 

7.1 Introduction 

 

Clearing and excavation is part of the greater job which is carried out in preparing 

site for construction projects. This is the first task of site preparation. The site should 

be in a cleared and graded condition. It involves the removal of trees, demolishing 

buildings, removing any and all old underground infrastructure, and any other 

obstacles that might affect the construction process in the future or hinder the project 

to be done. 

After designating the area to be cleared, the first step is to remove vegetation. This 

begins with undergrowth. After the undergrowth is cleared away, only large vegetation, 

such as trees and shrubs, is left to be cleared. Clearing the undergrowth first creates 

a safer, easier space to do the labor or tree removal. Tree cutting can be very 

dangerous and requires skill and expertise.  

The trees are cut to leave tall stumps that are easier to remove. We remove the 

stumps using machinery, then focus on removing the roots. Itôs especially important to 

remove stumps and roots, as the decaying woody material can cause cracks in 

concrete structures built on the site. We also remove large stones and dig out animal 

burrows and fill them with clay. Vegetation within a surrounding designated workspace 

area should be cleared. Any trees and shrubs within at least 30 feet of the construction 

site should also be cleared. 

 

7.2 Objective  

 

The objectives of this chapter are: 

a) Understand the importance of site clearing. 

b) Ensure the site is in condition of free of Existing obstruction such as natural 

unused or none schedule of contouring earth level and native growth 

plantation; dumping debris or waste on the projection schedule project site 

and to be demarcates from the open public usage.  

c) Plan a proper planning by provide for the measures necessary to protect the 

cleared area from erosion, protect other vegetation, and proper way of 

removal of the unwanted vegetation.  

 

 

 

 

 

 

 

 

http://www.reliablecontracting.com/blog/asphalt-paving/pavement-crack-filling-faqs/
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7.3 Definition 

 

a) Site - an area of ground on which a town, building, or monument is 

constructed  

b) Site clearance - an important part of many construction and demolition 

projects. It involves removing machinery and hazardous substances from 

a site, as well as levelling and preparing land for any planned construction or 

landscaping. 

c) Hoarding - A temporary board fence erected round a building site. 

d) Drainage - A system of drains. To prevent flooding on site. 

e) Incineration Pound - to incinerate the slit water before discharging to the 

monsoon drain. To prevent the water pollution in the public. 

f) Grubbing ï denotes the removal of trees, shrubs, stumps, and rubbish from a 

site, often from the site on which a transportation or utility corridor, e. g. a road 

or power line; an edifice, e. g. a home or office; or a garden is to be constructed. 

Grubbing is performed following clearance of trees to their stumps and 

preceding construction. 

g) Topsoil ï the upper, outermost layer of soil, usually the top 2 inches (5.1 cm) 

to 8 inches (20 cm). It has the highest concentration of organic 

matter and microorganisms and is where most of the Earth's biological soil 

activity occurs. 

h) Filling ï the process of constructing a railway, road or canal whereby the 

amount of material from cuts roughly matches the amount of fill needed to make 

nearby embankments, so minimizing the amount of construction labour. 

i) Compaction - the process in which a stress applied to a soil causes 

densification as air is displaced from the pores between the soil grains. When 

stress is applied that causes densification due to water (or other liquid) being 

displaced from between the soil grains, then consolidation, not compaction, has 

occurred. Normally, compaction is the result of heavy machinery compressing 

the soil, but it can also occur due to the passage of (e.g.) animal feet. 

j) Borrow ï excavation from outside the construction batter limits shown on the 

drawings. 

 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/Construction
https://en.wikipedia.org/wiki/Soil
https://en.wikipedia.org/wiki/Organic_matter
https://en.wikipedia.org/wiki/Organic_matter
https://en.wikipedia.org/wiki/Microorganism
https://en.wikipedia.org/wiki/Earth
https://en.wikipedia.org/wiki/Biology
https://en.wikipedia.org/wiki/Consolidation_(soil)
https://en.wikipedia.org/wiki/Soil
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7.4 Legal Requirement 

 

Factory and Machinery Act 139:  

 

a) Building Operations and Works of Engineering Construction Regulation 1986 

i. Regulation 10  : Access of the work place 

ii. Regulation 17  : Power driven saw 

iii. Regulation 18  : Public vehicular  traffic 

iv. Regulation 22  : Disposal of debris 

v. Part XII   : Excavation work 

vi. Part XIII   : Material handling and storage, use and      

disposal 

vii. Part XVI    : Hand and power tools 

 

b) Noise Exposure Regulation 2019 

7.5 Procedure 

 

7.5.1 Planning 

 

The planning should include: 

 

a) Do not begin land clearing activities until the site has been assessed, and the 

trees which have been selected for cutting have been tagged. 

b) Clear large-scale sites in phases to allow second-phase work to proceed in the 

initially cleared area, while clearing proceeds in other areas on the site. 

c) A map of the parcel showing areas previously cleared, proposed area or areas 

of clearing, area of stacking removed vegetation, dumping area and traffic 

management control (refer to Chapter 5 Roadwork and Traffic Management). 

d) Install all required erosion and sediment control devices.  

e) Review soil borings and other geotechnical information. 

f) Observe existing drainage patterns. 

g) Plan access and excavation patterns.  

h) Determine handling of spoils.  

i) Verify original ground surfaces (compare against existing contours or cross 

sections shown on the plan). 

j) Where the site is located in the immediate vicinity of the build-up area, hoarding 

should be erected with proper and adequate signage to prevent unauthorized 

entry. 
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Planning process 

 

 

k) All arrangement should be made to prevent landslides, sinkhole and flooding or 

other unstable ground condition. These arrangements should be confirming to 

the requirement of relevant authorities.  

l) Verify location of underground utilities through ñMiss Utilityò or local ñone-callò 

system ï check for utilities not included in one-call system ï dig test pits to 

confirm actual locations  

m) Note location of aerial utilities for equipment and truck clearances 

n) Confirm that all applicable permits and approvals have been secured. 

o) The use of heavy machinery and control. 

 

7.5.2 Cutting and Grubbing 

 

Before starting grading operations, it is necessary to prepare the work area by 

removing all trees, brush, buildings, and other objectionable material and obstructions 

that may interfere with the construction of the roadway. 

a) Trees and brush should cut off close to the original ground surface so that the 

initial layers of fill can be placed and compacted properly. 

b) Unless otherwise specified, remove all vegetation, logs, stumps, boulders, roots, 

scrub, debris and dumped material and items within the limits of clearing. 

c) The felling trees should be done by trained personnel to ensure the safeguards 

of the public and prevent damaging of public property. 

d) Demolish and dispose of any minor man-made structures (such as fences and 

livestock yards), all rubbish and other materials that are unsuitable for use in 

the construction. 

e) The clearance will base on the site boundary to execute the clearance work. 

f) Natural feature should be left undisturbed where possible. 
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g) Grass and topsoil shall not be removed as part of this initial clearing. 

h) In advance of clearing and grubbing operations, effective erosion and 

sedimentation control measures shall be implemented. 

i) All trees and stumps, on or within the limits of clearing, unable to be felled and 

removed by the clearing methods used by the Contractor shall be removed by 

grubbing. 

j) Grub out stumps and roots over 75mm diameter to a minimum depth of 0.5m 

below the natural surface or 1.5m below the finished surface level, whichever is 

the lower. 

k) Backfill grub holes with suitable spoil from excavations compacted in layers to 

the density of the surrounding undisturbed soil. 

l) The Contractor shall take all measures to prevent damage to existing 

underground and overhead utility services. 

m) Every precaution shall be taken to prevent timber from falling on private property 

and the Contractor shall dispose of any timber so fallen or produce the written 

consent of the owner to its remaining there. The cost of disposal of such fallen 

timber shall be borne by the Contractor. 

 

Removing vegetation  

 

n) Vehicles and plant shall not be parked under existing tree canopies. Refuelling 

and storage of chemicals and fuel shall not be permitted beneath existing tree 

canopies. 

o) Work within 3metres of trees to be protected shall be carried out by hand to 

avoid damage by equipment. Cut roots neatly in the line of the work before 

commencing machine excavation. 

p) If any tree is damaged during the course of the work, the Superintendent may 

direct the Contractor to effect repairs or remove and replace the tree. 
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7.5.3 Disposal of Material and Vegetation 

 

Unless otherwise specified, all materials cleared and grubbed in accordance with 

this Specification shall become the property of the Contractor and shall be removed 

from the site and legally disposed of. 

a) Disposal of timber and other combustible materials by burning shall not be 

permitted. 

b) Where permitted, the Contractor shall comply with all Statutory requirements 

applicable to burning off, and any such burning off shall be carried out in such 

a manner that no damage is done to any trees outside the limits of clearing. 

c) Smoke resulting from such burning off shall not cause a traffic hazard or a 

nuisance to adjacent landholders. 

d) Where possible, reduce the volume of stumps, roots, logs, brush, limbs, tops, 

and other debris resulting from clearing or thinning operations, by processing 

the material with a chipping machine. 

e) The wood-chip mulch shall be produced from branches having a maximum 

diameter of 100 millimetres and the chipped material produced shall not have 

two orthogonal dimensions exceeding 75mm and 50mm. 

 

 

Wood chipping process 
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7.5.4 Excavation (Refer to Chapter 9 Excavation Work) 

 

Because of the top soil at the surface of the earth cuts is usually unsuitable for use 

in compacted earth fills, it is normally stockpiled for later use in landscaping the project. 

The limit and depth of topsoil removal, where specified are usually included in the plans. 

a) General 

 

i. Excavate to conform to the lines, grades, cross sections and dimensions 

shown on the drawings. 

ii. The Superintendent may order the removal of any soft spots, debris or 

organic material exposed when excavated areas have been trimmed to 

finished formation levels. 

iii. Remove all rocks and boulders which protrude above finished surfaces 

of subgrades. 

iv. Separate the best granular materials from excavations for use in the 

upper layers or fill subgrades. 

 

Excavation work 
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b) Stripping and Stockpiling of Topsoil 

 

Prior to the commencement of earthworks topsoil is to be stripped within the 

limits of the earthworks. In particular topsoil is to be stripped from any areas to 

be covered by paving, structures or fill. Also strip topsoil within the limits of 

clearing for underground services beyond the limit of earthworks. Unless 

otherwise directed, the depth of stripping shall be to the bottom of the grassroots 

zone. 

 

i. Grass shall be stripped together with topsoil. 

ii. Avoid contamination by any other material. 

iii. Unless otherwise specified soils shall not be stripped from around 

existing trees closer than a distance equal to twice the radius of the trees 

crown measured from the trunk. 

iv. Temporary erosion and sedimentation control measures shall be taken 

in accordance with specified requirements. 

v. Topsoil stockpiles shall not exceed 2.5m in height and the maximum 

batter slope shall not exceed 2:1. 

vi. If to remain unused for more than four (4) weeks, topsoil stockpiles shall 

be sown as specified for ñTemporary Grassingò. 

 

7.5.5 Filling 

 

Place and compact filling to conform to the lines, grades, cross-sections and 

dimensions shown on the drawings. Allow for the thickness of materials which will be 

placed in subsequent operations. 

 

a) Before filling commences the Contractor shall make available for inspection, by 

the Superintendent, the foundation of the embankment. 

b) The Superintendent may order the removal of any soft spots, debris, organic 

material, or other unsuitable material exposed when the nominal depth of topsoil 

has been stripped. 

c) This additional stripping may extend to a depth of 300mm below the general 

depth of stripping. 

d) Foundations of shallow embankments which are of a depth less than 1.0 metre 

from the top of pavement to natural surface shall be inspected and tested to 

determine if the material meets road subgrade requirements. 

e) Material used in the top 150mm below subgrades shall be free of particles larger 

than 75mm, material used in the top 600mm below subgrades shall be free of 

particles larger than 150mm and material used in the top 1 m below subgrades 
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shall be free of particles larger than 300mm. Elsewhere rock material shall be 

broken down to less than 600mm unless otherwise permitted. 

 

f) Rock material shall be broken down and evenly distributed through the fill 

material, and sufficient fine material shall be placed around the larger material 

as it is deposited to fill the voids and produce a dense, compact embankment. 

 

7.5.6 Borrow 

 

Borrow pits will not be permitted on site unless prior written approval is obtained 

from the Superintendent. In seeking such approval the Contractor shall provide 

adequate information on the proposed borrow pits including size, location and 

reinstatement.  

The Superintendent may approve the winning of additional material on site by:  

a) uniform widening of cuttings 

b) uniform flattening of cut batters 

c) uniform grading of selected areas within the site  

 

Where material is obtained from borrow pits the pit area shall first be cleared and 

stripped of topsoil. On completion of the operations, grade the pit to remove abrupt 

changes of slope or level, respreads topsoil and grass as specified for "Dryland 

Grassing". Provide drainage and erosion protection as necessary. Pits shall be free 

draining. 

 

7.5.7 Compaction 

 

Place and compact filling in uniform layers of thickness appropriate to the nature of 

material and the compaction equipment being used. Layers shall extend for the full 

width of embankments and shall be placed such that they are parallel to the finished 

surface. 

a) In earth fills the maximum layer thickness generally shall be 150mm compacted. 

However, greater thicknesses will be permitted subject to the ability of 

compaction equipment to achieve specified densities. 

b) No layer shall be less than 100mm thick compacted. Each layer shall be 

compacted to the appropriate density. 

c) Water spraying equipment used for this purpose shall be capable of distributing 

water uniformly in controlled quantities over uniform lane widths. 

d) Where clay is used as filling it shall be taken directly from the excavation to the 

fill site, placed and compacted without delay to prevent drying beyond the 

specified limit. 
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Compaction of soil 

 

 

7.5.8 Miscellaneous  

 

a) Site drainage to be comply to prevent flooding on site could cause damaging 

site working access. Incineration pound to incinerate silt water before 

discharging to the public.  

b) Access and egress shall have maintained in condition. 

c) Wash trough shall be construct to prevent dust and mud dirt generated by 

verticals 

d) Existing underground services and overhead utilities shall be taken proper 

caution caring to avoid undue accident.   

e) All personnel entry shall be register and safety briefing shall be conducted.  

f) All task shall be applying PTW (permit to work) before execute. 

 

     



 

 

 

CHAPTER 8 

 

PILING WORK
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Chapter 8 Piling Work 

8.1 Introduction 

 

Pile foundations are used extensively for the support of buildings, bridges, and 

other structures to safely transfer structural loads to the ground and to avoid excess 

settlement or lateral movement. They are very effective in transferring structural loads 

through weak or compressible soil layers into the more competent soils and rocks 

below. A "driven pile foundation" is a specific type of pile foundation where structural 

elements are driven into the ground using a large hammer. They are commonly 

constructed of timber, precast prestressed concrete (PPC), and steel (H-sections and 

pipes) 

 

8.2 Objective 

  

The objectives of this chapter are: 

a) Understand the purpose of foundation piling. 

b) To ensure the piling work is executed in the proper and safety manner. 

c) To schedule and planed a proper task manner to prevent and eliminate hazards 

before danger occurrence or accident happen.  

8.3 Definition 

 

a) Anvil - The part of a power-operated hammer, which receives the blow of the 

ram and transmits it to the pile. 

b) Batter pile - A pile driven at an angle to the vertical. 

c) Bearing pile - A pile driven or formed in the ground for transmitting the weight 

of a structure to the soil by the resistance developed at the pile point or base 

and by friction along its sides. 

d) Cast-in-place pile - A pile formed by excavating or drilling a hole and filling it 

with concrete. 

e) Concrete piles - Piles made of concrete aggregate either cast-in-place or 

precast. 

f) Drop hammer - A weight with grooves in the sides that falls on the end of the 

pile when driving. 

g) Heaving - Uplifting of earth, between or near piles, caused by pile driving. Also, 

uplifting of driven piles in such a mass of earth. 

h) Jetting - A method of forcing water around and under a pile to loosen and 

displace the surrounding soil. 

i) Moon beam - A slightly curved beam placed transversely at the forward end of 

the pile driver to regulate side batter. 

j) Soil profile - A graphic representation of a vertical cross section of the soil 

layers below ground surface. 
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k) Pile - is a type of deep foundation, used to transfer the load to a deeper level 

than is possible with a traditional shallow foundation. Vertical columns of 

concrete, steel or wood, or a combination, are driven deep into the ground to 

give extra support to the building that sits on top 

l) Pile shoe - an iron casting shaped to a point and fitted to a lower end of a 

wooden or concrete pile. Also called: shoe 

m) Pile Cap - is a thick concrete mat that rests on concrete or timber piles that have 

been driven into soft or unstable ground to provide a suitable stable foundation. 

It usually forms part of the foundation of a building, typically a multi-story building, 

structure or support base for heavy equipment. 

n) Pitching - to set firmly; implant; embed.  

o) Driving - is to insert the pile by the force of piling rig machine or plant.  

p) Driving equipment - a pile driver, is a device used to drive piles (poles) into 

soil to provide foundation support for buildings or other structures. 

q) S.O. (superintendent officer) - Job Under administrative supervision from a 

designated administrative officer, to plan, coordinate, and supervise new 

construction and remodelling of existing buildings.  

r) Spotter - A horizontal member connecting the base of fixed leads to the base 

of the crane boom. The spotter can be extended or retracted to permit driving 

piles on a batter and also to plumb the leads over the location of a vertical pile. 

s) Test pile - A pile driven to determine driving conditions and required lengths. 

Also a loading test may be made to determine the load-settlement 

characteristics of the pile and surrounding soil. 

t) Ultimate bearing capacity - The maximum load which a single pile will support. 

The load at which the soil cannot be penetrated. 

 

8.4 Legal Requirement 

¶ Factories and Machineries Act 1967 (Act 139) 

 

a) Building Operation and Works of Engineering Construction (Safety) Regulation 

1986. 

i. Regulation 124  :Stability of adjacent structure 

ii. Regulation 125 :Inspection  

iii. Regulation 126  :Protection of operators  

iv. Regulation 127  :Qualification of operators  

v. Regulation 128  :Handling of piles 

vi. Regulation 129  :Pile driver not in used 

vii. Regulation 130  :Ladders  

viii. Regulation 131  :Working Platforms 

ix. Regulation 132  :Pile  

x. Regulation 133  :Pile testing  

xi. Regulation 134  :Footing  
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8.5 Type 

 

8.5.1 Geotechnical Pile Types 

  

Geotechnical pile types consist of friction piles and end bearing piles. Friction piles 

derive their bearing capacity primarily from skin friction between the sides of the pile 

and the adjacent soil. Such piles are often referred to as displacement piles as they 

tend to displace soil to the sides of the pile during driving thereby consolidating the soil 

around the pile and increasing the skin friction. End bearing piles derive their bearing 

primarily from soil or rock below the tip of the pile. 

 

 

Geotechnical Pile Type Illustration 
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8.5.2 Structural Pile Types 

 

  

H-Piles: Friction or End Bearing Piles Metal Shell Piles: Friction Piles 

 

  

Concrete Piles: Friction Piles Timber Piles: Friction Piles 

 

The pile tip must be fitted with pile shoes prior to driving. Pile shoes are considered 

reinforcement for the pile tip and are intended to try and prevent damage to the pile 

during driving. The need for pile shoes is assessed during design and indicated on the 

plans when dense soil layers or ñhard drivingò conditions are anticipated or when H-

piles are being driven to hard rock such as dolomite or sandstone. If required, pile shoe 

details for H-piles and metal shell piles will be indicated in the plans. 

 

8.6 Procedure  

 

8.6.1 Planning and mobilization.  

 

a) Piling work shall be commence after the site clearance has being done with 

the designate route access on site. 

b) Schedule proper laydown area for the mobilization of the R.C pile or spun pile. 

To prevent obstruction in the on the site internal route access. All mobilization. 

c) Demarcate the activities area with barricade and signages only for authorise 

personnel to entrance.    

  



Best Practice on Occupational Safety and Health in Construction Industry 2019 
 

 
 

тр 

8.6.2 Pitching and Driving 

 

a) Pile shall pitch accurately and driven to the lines and level as shown on the 

drawing. During and after completion of piling, the pile head shall not be more 

than 75mm off centre in any one direction from its required position. Piles 

deflected from vertical with an eccentricity larger that this shall, where by S.O. 

be extracted or re-pitched until the proper line is obtained. No forcible method 

correction will be permitted. The Re-driving and modification foundation shall be 

borne by contractors if opinion of the S.O. 

b) During driving, the contractor must ensure that the piles head are properly 

protected. 

 

 

Example Pile Driving Equipment 

 

c) The head of pile shall at all times be central with the hammer and normal to the 

length of the pile and the pile shall not run of position relative to the leaders. 

d) Where cracks or fissures appear in pile while is being, the pile shall be rejected 

e) All the above mention shall be handling with competent person. Stand on 

supervision shall require to ensure all activities and sequence to be proceed in 

proper and safety manner. 

 

 

 

Lead 
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8.6.3 Pile Driving Plant 

 

a) The weight of the hammer, height of drop and set be achieved shall be approved 

by the S.O. in general, for the heavy piles the weight of the hammer shall be 

least equal to the weight of the pile for hard driving conditions and not less than 

half of the weight of the pile for easy driving. 

b) The plant for the pile driving shall be type of such type and capacity with the 

approval of S.O.  

c) Beware of falling objects and take the necessary precautions to ensure that 

items are secured against wind and accidental displacement.  

d) Prior to being driven into the ground, piles can be long, slender and flexible 

members are difficult to handle and subject to buckling.  

e) Ensure that all rigging appliances for handling and driving piling is of sufficient 

capacity and suitable condition for the intended use. Do not use rigging that is 

worn & frayed.  

f) Do not climb on or lean against the leads that are not properly secured. To 

conduct any works related to the lean the item must be lower down by 

mechanical to the ground.  

 

8.6.4 Extension of Pile. 

 

a) As the result of measurement of the driving resistance or load bearing capacity 

of piles driven, P.E. may order the length of the pile to be modified either by 

lengthening in situ or by providing a longer initial length of pile.  

b) Where piles have to be further extended with extension piles, they shall be 

brought up to the required length by addition of an extension pile as shown on 

the drawing. The extension pile shall be placed in alignment and jointed as 

shown on the drawing. 

c) The pile head plate shall butt joint with end cap in full weld on the four side of 

the both metal cap to ensure the joint is consistent.   
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Hammer Components Illustration 

 

8.6.5 Pile Setting 

 

a) The final set shall be recorded either as the penetration in millimetres per 10 

blows or as number of blows required to produce a penetration of 25mm. as 

suggested by the S.O. 

b) When a final set is being measured, the following requirement shall be met: 

i. The exposed part of the pile shall be in good condition, without damage 

or distortion. 

 

  

Damaged H-pile Damaged Metal Shell Pile 
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ii. The dolly and packing shall be in sound condition; 

iii. The hammer below shall be line with the pile axis and the impact 

surfaces shall be flat at right angle to the pile and the hammer axis. 

iv. The hammer shall be in good condition and operating correctly; 

v. The temporary compression of the pile shall be recorded.  

 

8.6.6 Pile Cutting and Stripping Pile Head 

 

a) When pile has been driven to the required set of depth and after load test has 

been carried out, the head of the pile shall be cut off to the level specified or 

shown in the drawings. The length of the reinforcing bars above shall be as 

shown or specified in the drawing.  

 

Example of Unacceptable Notches Cut into Piles 

 

 

b) When piles are cut nearly flush with the ground, the heads should be covered 

to keep foreign material out from and to prevent someone from stepping into the 

pile. 

c) When flammable gases are encountered, drop a piece of lighted oil-soaked rag 

into the pile before cutting with a torch ï keeping head and body away from the 

head of the pile. 

d) Designated person related to the piling activities must confirm all working 

procedure must be followed comply with the standard requirement practice.  
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8.7 Pile Driving Safety 

  

8.7.1 Site Conditions  

 

a) Work areas and walkways need to be kept free of loose materials, debris, pile 

cut-offs, and scrap lumber. Platforms and walkways more than four feet off the 

ground, or in a hazardous location, should feature a secure handrail with a toe 

board. 

b) Properly built ladders must be maintained, with side rails extending 36ò above 

a landing. 

c) Containers for oil rags, combustible materials, and trash should be provided, 

with unused equipment stored outside of the working area. 

d) When possible, drain any muddy area onsite and provide plank runways across 

trenches if necessary. Slippery walkways and other areas should be sanded. 

Construction areas must be adequately lit if night work is to occur. Typically, 

temporary lights are installed, with power supplied by heavy-duty electric cords. 

e) When working in areas containing harmful gases, vapours, fumes, or 

inadequate ventilation, suitable precautions must be taken. Additionally, special 

care must be taken when working in potentially flammable environments. 

 

8.7.2 Material Storage 

 

a) Stowed materials should be blocked, stacked, or secured in varying fashions to 

prevent sliding, falling, or collapse. If possible, stored materials should not be 

stacked higher than five feet. When storing materials on platforms or in 

buildings, do not exceed safe floor-loading specifications. 

b) Bore pile casing should be stored using stakes or chocks, to prevent spreading, 

and placed away from the edge of any embankment. 

 

8.7.3 Material Handling 

 

a) When unloading shells and other pile material from a truck, make sure the load 

is safely held while stakes are removed. Following stake removal, load binders 

should be released from the backside of the load. 

b) Handling large timbers, length woodpiles, and H-piles should be done using 

lifting appliances (i.e. chain sling, webbing sling, spreader etc) 

c) When handling materials, all workers should stand clear, with loads never being 

swung above the heads of those onsite. Tag lines should be utilized to control 

loads. No workers shall be permitted to ride on crane hooks, on top of loads, or 

in a truckôs cargo section. 
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Handling pile 

 

 

8.7.4 Rope 

 

a) Because ropes are easily cut or abraded, frequent inspection for wear and tear 

is necessary. A ropeôs tail ends should never be cut off; rather, they should be 

tucked in beyond the splice. 

b) During operations, workers should be advised to never stand alongside any 

rope under heavy strain, and especially nylon rope, which is stretchy and can 

be hazardous if a load is suddenly released. 

c) Wire rope should be discarded when significant wear from outside wires, kinks, 

bird cages, corrosion, and crushing or heat damage is noted. A wire rope broken 

while in service should be replaced and never spliced. 

d) Running ropes should be trashed when six randomly distributed broken wires 

or three broken wires in one strand can be found. Standing ropes must be 

replaced when more than one broken wire is present at an end connection, or 

when more than two broken wires are identified elsewhere. 

e) Manila rope eye splices should have a minimum of three full tucks, with synthetic 

rope eye splices featuring four full tucks. 
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8.7.5 Slings, Chains, Hooks, Shoring 

 

a) Loads should always be picked up with slings and never wrapped with a hoist 

line. Such slings must be inspected before each use, with workers discarding 

any sling featuring six or more closely spaced broken wires. Keep slings clean 

and lubricated to prevent rusting and to extend their useful life. When handling 

mats, utilize a two-leg sling. 

b) All chains utilized should be of alloy steel grade, and paired with links, hooks, 

and rings to obtain full strength. As with ropes, chains should be inspected 

regularly and replaced when showing obvious wear. A wear of 1/8ò at any point 

on a standard 5/8ò pile chain is reason for disposal. All chains should be 

permanently affixed with a tag that states their size, grade, rated capacity, and 

manufacturer. 

c) Used only for temporary connections, hooks must be closely observed and 

never used for drills, jets, siphons, or other semi-permanent attachments. 

Instead, shackles are preferred in such cases. 

d) Hooks should be turned so the pull of the line or chain is always into the hook. 

If a load could be momentarily slacked, a safety hook should be used. Any 

hooks showing cracks or signs of straightening must be disposed of. 

e) Shoring must be installed from the top down and removed in the opposite 

fashion. Hydraulic shoring should be inspected at least once per shift for leaking 

hoses or cylinders, broken connections, cracked nipples, bent bases, or any 

additional damage. 

 

8.7.6 Moving the Rig 

 

a) Operating over unstable ground represents the most hazardous aspect of 

moving the rig. As a rule, avoid moving a rig over areas where the ground is soft 

or uncompact. Areas above old sewers or underground structures that will not 

support the rig, or areas adjacent to excavations, should also be avoided when 

possible. If crossing over an old sewer or freshly backfilled trench, double 

matting represents the simplest precaution. 
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Moving rig on stable floor 

 

 

b) Working near the edge of an excavation is typically avoided, as the edge of cats 

should be kept at least two feet back from the toe of excavation for each foot of 

height. When working near the edge of an excavation is necessary, the slope 

should be sheeted and braced, or the mats supported by stacks of mats, 

cribbing, posts, or false-work piles. 

c) If operating the rig above a deep excavation, cribbing may be utilized for 

support. These cribs should be founded on planking. If the excavation is six or 

more feet deep, a steel beam trestle should span the hole rather than one of 

plank wood. The rig can also be mounted on a gantry. 

d) Clearing overhead obstacles is vital to rig movement, with leaders not to come 

within 20 feet horizontally or 10 feet vertically of high-tension lines. When 

overhead obstructions canôt be avoided, the rig may be dismantled. 

e) If a rig travels on ramps, significant coordination between the supervisor and 

operator is necessary, as this operation is fundamentally hazardous. 

f) Before entering on a ramp, locks should be checked, and with the operator 

prepared to engage them quickly. The travel lock should be in ratchet position 

when going uphill, with the leaders facing uphill and the boom down if 

necessary. Additionally, the operator should hold the hammer on the brake so 

that it can be lowered to the ground to serve as an anchor. 

g) If it is necessary to drive piles from a ramp, wedges can be cut from heavy 

timbers to fit under each track. This will temporarily level the rig for driving. 
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h) When moving the rig around the site, the supervisor should position himself in 

the operatorôs view while also being able to view the operating areas to the rear 

and sides. 

i) Only the lifting supervisor, or a trained signalman, should signal to the operator, 

with standard hand signals. Additionally, the lifting supervisor and the signalman 

should ensure that all workers are clear before the mention operation 

commence.  

 

8.7.7 Noise 

 

a) To ensure all measure to control the noise levels produced by this operation on 

site should comply with the regulations, or by the working rules. 

b) Specifically, the operators may arrange in respect of all work done under these 

terms:  

i. That all compressors used on the site are silenced either fully silenced 

model, fitted with effective exhaust silencer and property lined and sealed 

acoustic cover, all to the designs of the manufacturers of the 

compressors  

ii. The ancillary pneumatic percussive tools and others machinery used on 

the site are fitted with silencer of a type recommended by the 

manufacture thereof. 

iii. That every such compressor, silencer or other contrivance is maintained 

in good and efficient working order and shall not have been altered in 

such a way the noise caused in operation is made greater by the 

alteration. 

c) The employer responsibility for taking immediate steps to reduce such noise to 

the acceptable noise level. 

 

8.7.8 Vibration  

 

a) The type of pile and method of installation is to be such that any vibration, shock 

etc., caused does not damage any surrounding structures, services etc. or 

cause any legally actionable disturbance. 

b) All methods of working, cost, etc, necessary to avoid any nuisance, damage, 

etc., are deemed to have been included in the tender.    
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8.8 Miscellaneous 

a) In view of the prevailing need to conserve the environment and protection of the 

public health, piling machinery that generate excessive vibration, noise, smoke, 

or other pollutant should not be used. 

b) Where there is any question of stability of structures adjoining areas to be piled 

such structure shall be supported where necessary by underpinning, sheet 

piling, shoring bracing or means in accordance with design of a P.E to prevent 

injury to any person. (reg 124, BOWEC (safety) regulations, 1986). 

c) All pile shall be inspected daily by a designated person before the start of work 

and every defect shall be immediately corrected before pile-driving commence. 

(reg 125, BOWEC (safety) regulations, 1986) 

d) Reasonably practice measure shall be taken to warn person not to approach 

within 50 metres of a pile under test. (reg 133(2), BOWEC (safety) regulations, 

1986)  

e) Before placing or advancing a pile driver, the ground shall be inspected by a 

designated person and, where necessary for the firm and level footing, timber 

shall be placed. After placing or advancing a pile driver, inspection and correct 

of footing shall be made, when necessary, to maintain stability. (reg 134, 

BOWEC (safety) regulations, 1986) 

f) Required ear protection to the task worker to prevent high noise impact. 

g) Health hazards such as contact with contaminated risings or groundwater and 

contact with hazardous materials or dusts, noise, vibration must be considered. 

h) Proper monitoring upon the plant or machinery during lifting, slewing and 

pitching of piling elements, the movement of piling rigs etc. 

i) Plant instability caused by gradients, variable ground conditions, and/or 

inadequate bearing capacity, hazards of buried or overhead services, collapse 

of excavations and nearby structures etc. to be considered. 

 

 

 

https://www.aisolutions.co.uk/Community/Knowledge/Topic/94/0/Noise
https://www.aisolutions.co.uk/Community/Knowledge/Topic/115/0/vibration
https://www.aisolutions.co.uk/Community/Knowledge/Topic/82/0/lifting
https://www.aisolutions.co.uk/Community/Knowledge/Topic/19/0/ground-conditions
https://www.aisolutions.co.uk/Community/Knowledge/Topic/68/0/excavations
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Chapter 9 Excavation Work   

9.1 Introduction 

 

Excavation failures are particularly dangerous because they may occur quickly, 

limiting the ability of workers (and in some cases others in the vicinity) to escape 

especially if the collapse is extensive. 

Excavation is the process of moving earth, rock or other materials with tools, 

equipment or explosives. It includes earthwork, trenching, wall shafts, tunneling and 

underground. Excavation has a number of important applications including exploration, 

environmental restoration, mining and construction. 

Among these, construction is one of the most common applications for excavation. 

Excavation is used in construction to create building foundations, reservoirs and roads. 

Some of the different processes used in excavation include trenching, digging, and 

dredging and site development. Each of these processes requires unique techniques, 

tools and machinery to get the job done right. The processes used will depend upon 

the structure that will result from the construction process 

 

9.2 Objective  

 

The objectives of this chapter are: 

a) Understand the safety issue in the excavation work 

b) Ensure principal contractor to follow the Malaysian Law and regulation. 

c) Plan a proper planning before starting excavation work 

d) Ensure safe operation and taking care of the safety, health and welfare of the 

workers. 

9.3 Definition 

 

a) Barrier - means a physical structure which blocks or impedes something. 

Barricade means any object or structure that creates a barrier obstacle to 

control, block passage or force the flow of traffic in the desired direction.  

b) Backfill - means material used for refilling excavations.  

c) Battering - means to form the face or side or wall of an excavation to an angle, 

usually less than the natural angle of repose, to prevent earth slippage.  

d) Bench - means a horizontal step cut into the face or side or wall of an 

excavation to provide horizontal bearing and sliding resistance.  

e) Benching - means the horizontal stepping of the face, side, or wall of an 

excavation.  

f) Closed sheeting - means a continuous frame with vertical or horizontal 

sheathing planks placed side by side to form a continuous retaining wall 

supported by other members of a support system used to hold up the face of an 

excavation.  
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g) Designated person - means a person who appointed by employer that has 

acquired through training, qualification or experience the knowledge and skills 

to carry out the task.  

h) Earthmoving machinery - means operator controlled mobile plant used to 

excavate, load, transport, compact or spread earth, overburden, rubble, spoil, 

aggregate or similar material, but does not include a tractor or industrial lift truck.  

i) Exclusion zone - means an area from which all persons are excluded during 

excavation work.  

j) Face - means an exposed sloping or vertical surface resulting from the 

excavation of material.  

k) Geotechnical Engineer - means a professional engineer whose register under 

Section 10(2) of the Registration of Engineer Act 1967 (Revised 2015) and who 

has qualifications and experience in soil stability and mechanics and excavation 

work.  

l) Hoist - means an appliance intended for raising or lowering a load or people, 

and includes an elevating work platform, a mast climbing work platform, 

personnel and materials hoist, scaffolding hoist and serial hoist but does not 

include a lift or building maintenance equipment.  

m) Overburden - means the surface soil that must be moved away.  

n) Operator protective device - means a roll-over protective structure (ROPS), 

falling object protective structure (FOPS), operator restraining device and seat 

belt.  

o) Powered mobile plant - means plant that is provided with some form of self-

propulsion that is ordinarily under the direct control of an operator.  

p) Safe slope - means the steepest slope at which an excavated face is stable 

against slips and slides, having regard to the qualities of the material in the face, 

the height of the face, the load above the face and the moisture conditions for 

the time being existing.  

q) Shaft - means a vertical or inclined way or opening from the surface downwards 

or from any underground working, the dimensions of which (apart from the 

perimeter) are less than its depth.  

r) Sheet piling - means vertical, close-spaced, or interlocking planks of steel, 

reinforced concrete or other structural material driven to form a continuous wall 

ahead of the excavation and supported either by tie-backs into solid ground 

structural members from within the excavation as the work proceeds. 
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9.4 Legal Requirement 

 

a) Occupational Safety and Health Act 514: 

i. Section 15 : General duties of employers and self-employed person 

to their employees. 

ii. Section 24 : General duties of employees 

Factory and Machinery Act 139:  

b) Safety Health and Welfare Regulation 1970  

i. Regulation 7   : Access to place of work 

ii. Regulation 8  : Openings generally fence 

iii. Regulation 9  : Stairway 

iv. Regulation 19  : Object on inclines 

v. Regulation 20  : Stacking of materials 

vi. Regulation 32  : Working cloth, personal protective clothing 

  

c) Building Operations and Work of Engineering Construction Regulation 1986 

i. Regulation 6  : Machinery installed on any floor above the 

 ground floor 

ii. Regulation 8  : Slipping hazards 

iii. Regulation 9  : Tripping and cutting hazards 

iv. Regulation 10 : Access to workplace 

v. Regulation 11 : Dust and gases 

vi. Regulation 13 : Eye protection 

vii. Regulation 14 : Respirators 

viii. Regulation 15 : Protective apparel 

ix. Regulation 18 : Public vehicular traffic 

x. Regulation 19 : Stability of structure 

xi. Regulation 20 : Illumination of passageways 

xii. Regulation 21 : Storage of materials and equipment 

xiii. Part XII   : Excavation Work 

 

d) Noise Exposure Regulation 2019 

e) Guidelines on Occupational Safety and Health in Construction Industry 

(Excavation Work) 2017 

 

 

 

http://www.dosh.gov.my/index.php/en/legislation/guidelines/building-construction-engineering-work/2616-01-garis-panduan-kkp-kerja-penggorekkan-2017/file
http://www.dosh.gov.my/index.php/en/legislation/guidelines/building-construction-engineering-work/2616-01-garis-panduan-kkp-kerja-penggorekkan-2017/file
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9.5 Procedure 

 

9.5.1 Responsibility 

 

a) Employer 

Employer have primary duty to ensure, so far as is reasonably practicable, that 

workers and other persons are not exposed to health and safety risks arising from 

the business or undertaking.  

 

The employer who undertaking excavation work must take all reasonable steps 

to obtain current underground essential services information relating to the part of 

a workplace where the excavation work is being carried out and areas adjacent to 

it before directing or allowing the excavation to commence. This information must 

be provided to any person engaged to carry out excavation work. 

 

b) Designers 

Designers of structures must ensure, so far as is reasonably practicable, that 

the structure is without risks to health and safety, when used for a purpose for which 

it was designed. Designers must give the person who commissioned the design a 

written safety report that specifies the hazards relating to the design of the structure 

c) Designated Person 

A designated person is an individual, designated by the employer, who is 

capable of identifying existing and foreseeable hazards in the surroundings or 

working conditions which are unsanitary, hazardous or dangerous to workers, and 

who is authorized to take prompt corrective measures to eliminate them.  

 

d) Safety and Health Officer 

Duty to exercise due diligence to ensure that excavation activity undertaking 

complies with the Occupational Safety and Health Act and Regulations.  

 

e) Workers 

Workers have a duty to take reasonable care for their own health and safety and 

that they do not adversely affect the health and safety of other persons. Workers 

must comply with any reasonable instruction and cooperate with any reasonable 

policy or procedure relating to health and safety at the workplace. 
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9.5.2 Planning 

 

Excavation work should be carefully planned before work starts so it can be carried 

out safely. Planning involves identifying the hazards, assessing the risks and 

determining appropriate control measures in consultation with all relevant persons 

involved in the work including the principal contractor, excavation contractor, designers 

and mobile plant operators. Structural or geotechnical engineers may also need to be 

consulted at this stage.  

 

Consultation should include but not limited to:  

a) Nature and/or condition of the ground and/or working environment.  

b) Weather conditions.  

c) Nature of the work and other activities that may affect health and safety. 

d) Static and dynamic loads near the excavation.  

e) Interaction with other trades.  

f) Site access.  

g) Safe Work Procedure. Ă  

h) Management of surrounding vehicular traffic and ground vibration, type of 

equipment used for excavation work.  

i) Public safety.  

j) Existing services and their location.  

k) The length of time the excavation is to remain open.  

l) Provision of adequate facilities. 

m) Procedures to deal with emergencies. 

 

9.5.3 Safe Work Procedure (SWP) 

 

If the excavation work is or involves high risk construction work, the employer must 

prepare a SWP before the high risk construction work starts.  

 

The Safe Work Procedure include but not limited to:  

a) Identify the type of high risk construction work being done.   

b) Specify the health and safety hazards and risks arising from that work. 

c) Describe how the risks will be controlled. 

d) Describe how the control measures will be implemented, monitored and 

reviewed.  

e) Be developed in consultation with workers and their representatives who are 

carrying out the high risk construction work.  
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In some circumstances one SWP can be prepared to cover more than one high risk 

construction work activity being carried out at the workplace by contractors and/or 

subcontractors. For example, where there is:  

a) A risk of a person falling more than 2 metres 

b) A trench with an excavated depth greater than 1.5 metres.  

In this case, the contractors or subcontractors can consult and cooperate to prepare 

one SWP. Alternatively they can prepare separate SWP. If they choose to do this they 

must consult with each other to ensure all SWP are consistent and they are not creating 

unintended additional risks at the workplace. 

9.6 Controlling Excavation Risks 

9.6.1 Excavation Safety 

 

First try and eliminate the risks but if that is not reasonably practicable, then 

minimize them, so far as is reasonably practicable. A combination of controls may need 

to be used. Make sure controls prevent anyone being harmed, so far as is reasonably 

practicable. They must translate into practical standards and expectations, roles, 

responsibilities, and processes that are relevant for everyone in the supply chain. 

 

Consider Example Control 

Excavation Hazard 

 

¶ Unstable placement 

of excavated 

materials, plant or 

other loads 

¶ Influence on any 

nearby structure 

¶ Previous disturbance 

of the ground 

¶ External actions 

causing instability 

¶ Presence of or 

possible inrush of 

water or other liquid 

 

 

a) Identify safe and secure places for excavated 

materials, plant and other equipment 

b) Soil-input for stability and best method for 

support 

c) Processes for dewatering in place 

d) Assess hazardous substances and 

contaminated soil. 
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Falls and Falling Objects 

 

¶ Unprotected 

excavated area 

¶ Unstable placement 

 

 

 

 

a) Edge protection with toe-board in place 

b) Safe access and egress 

c) Catch platform 

 

 

Hazardous atmosphere in 

an excavation 

 

a) Gas and fumes monitoring 

b) Respirators ï fitted and maintained correctly 

c) Confine space requirement (Refer Chapter 10: 

Sewage and Drainage) 

 

Natural hazards and 

weather 

 

a) Geotechnical site assessment  

b) Inspecting to find out what might affect the 

stability of the excavation (an excavation face 

can appear stable for 24 hours, but may be 

unstable) 

 

Overhead Services  

a) Identification and inclusion in safe system of 

work 

b) Minimum approach distances for mobile plant 

and work activity from overhead lines 

c) Minimum approach distances for excavation 

and earthworks from towers and support 

structures 

d) Consents or permits 

e) Applying required safety measures 

f) SWP 
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Underground services 

 

¶ Electricity, gas, 

sewerage, 

telecommunications, 

water, services 

¶ Chemicals, fuel or 

refrigerant in pipes or 

lines 

 

 

 

 

 

 

a) Service plans from each service owner 

b) Trace and mark out services ï detecting and 

marking actual layout 

c) Contingencies for excavations including 

emergencies 

d) Assume services are present until proven 

otherwise 

e) Divert or making if necessary  

f) Fit-for-purpose locating devices 

g) Consents and permits 

h) Exposing and identifying what and where 

services are 

i) Safe digging and excavation practice 

j) SWP 

 

Site Safety 

 

¶ Insufficient natural 

lighting 

 

 

 

 

a) Traffic management plan 

b) Site security 

c) Safety fencing and signage 

d) Provide suitable artificial lighting 

Vibration and hazardous 

noise 

 

a) Exclusion zones 

b) Noise and vibration reduction at source 

c) PPE 

 

Manual Handling Task 
a) Using lifting devices (e.g. hoist, cranes, trolleys) 

b) Manual handling training 

Ground Stability and 

Removing Spoil 
a) Stabilize the ground at the head of the shaft and 

remove spoil 

b) Continuously line or support the shaft 

Table 1 Typical Excavation Hazards 
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9.6.2 Type of Ground Collapse 

 

 

 

 

 

 

 

 

 

 

 

 

  
Tension crack Sliding 

  
Toppling Subsidence and bulging 

  

Base heave Boiling 
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9.6.3 Stability of an Excavation 

 

An excavated faceôs stability depends on the strength of the soil in the face being 

greater than any stresses. Some situations that increase soil stress in an excavated 

face and may lead to failure in bad weather, under extra load or vibration are: 

 

a) Deep cuts and steep slopes, by removing the natural side support of the 

excavated material 

b) Loads on the ground surface near the top of the face, such as excavated 

material, digging equipment or other construction plant and material 

c) Shock and vibration, caused by pile-driving, blasting, passing loads or vibration 

producing plant (e.g. compacting and drilling plant) 

d) Water pressure from groundwater flow, which fills cracks in the soil, increases 

horizontal stresses and may undermine the excavation 

e) Saturated soil increasing the soilôs weight and sometimes the volume > natural 

hazards like floods or earthquakes (e.g. earthquakes can cause soil 

liquefaction). 

 

Some conditions that may reduce soil strength are: 

 

a) Excess water pressure in sandy soil which may cause boiling and saturate the 

soil and increase its plasticity 

b) Soil dryness may reduce cohesion in sandy soil and soils with high organic 

content, which then crumble easily 

c) Prolonged stress, may cause plastic deformity (squeezing or flowing) 

d) Prolonged inactivity at an excavation site; reassess the soil before work begins. 

 

9.6.4 Ground Investigation 

 

Weak, saturated, or otherwise unfavorable ground can have a significant effect on 

the construction and performance of an excavation. Consider having ground 

investigations and geotechnical assessments for excavations that are complex or may 

affect nearby structures or harm workers and others nearby. The ground investigation 

and geotechnical assessments should include: 

 

a) Advice on the suitability of different sites or distinct areas of a site for placing 

structures or services 

b) Suitable and economic design of both temporary and permanent works 

c) A method to identify and evaluate possible problems in constructing temporary 

and permanent works 

d) A process to reduce the risk of unforeseen ground conditions. This will 

decrease the need for changes in design and construction methods. 
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9.6.5 Prevent Ground Collapse  

 

If excavation work is planned without shoring, the continuing safety of the 

excavation will depend on the conditions arising during construction. If the conditions 

during construction are not as expected, or if conditions change during the course of 

the work (e.g. different soils, heavy rain/flooding) take immediate action to protect 

workers, other people and property. 

 

Excavations shallower than 1.5 m have been known to collapse. If a worker is in 

the excavation and bending over or crouching down at the time of the collapse, he or 

she may suffer serious injury. Principal contractor must consider the risks associated 

with these excavations and determine if special precautions or work methods are 

necessary, for example shoring. 

 

9.6.5.1 Managing Risk of Collapsing 

 

There are three main types of controls to prevent ground collapse. Make sure to 

use one or more of the following controls to support all sides of the excavation: 

 

a) Benching and battering stepping or sloping of the face, side, or wall of an 

excavation. 

b) Shorting prevents collapse by maintaining positive pressure on the sides of 

the excavation, protecting workers. 

c) Shields do not ensure stability but protect workers from ground collapse, by 

preventing the collapsing material falling onto them. 

 

No matter how deep an excavation is, if there is a risk of collapse, put controls in 

place to prevent this. Involve a competent person when selecting what ground collapse 

controls to apply. 
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9.6.6 Shoring 

 

Shoring provides support to excavated faces to prevent soil moving and ground 

collapsing. If the ground is not self-supporting, and benching or battering is not suitable, 

use shoring to manage the risk of a person being buried or trapped during excavation 

work. 

 

 

Combination of benching and battering controls 

 

 

Benching control 

 

 
Battering controls 

 

 

 

Benching 
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When choosing shoring as a control use certified proprietary or non-proprietary 

systems, within their rated load capacity limits according to manufacturer or supplier 

instructions. 

Research regarding the soil structure and soil parameter must be done before 

designing the shoring, battering and benching. Control measure is done by 

Geotechnical Engineer (PE) to ensure the type of soil, the humidity of the soil, the 

height of the excavation and the extra load on the surface of excavation area is taking 

into account before the activity. 

 

When doing the battering or benching, the resting gradient must not exceed 

45̄ unless there are approval from the PE. Slight increase of the water content in 

soil will affect the soil strength integrity exponentially. Frequent supervision and 

inspection must be done to ensure the soil integrity is intact. 

 

The gradient for the bettering prepared in the table below must carefully use as the 

nature of the soil are different and sometimes a combination of two or more type of 

soil.  

 

Type of Soil Dry Soil (Gradient)̄ Wet Soil(Gradient)̄ 

Gravel soil 30 ï 40 10 ï 30 

Sandy soil 30 ï 35 10 ï 30 

Silt Soil 20 ï 40 5 ï 20 

Clay 20 ï 45 10 ï 35 

Peat Soil 10 ï 45 5 ï 35  

Table 1 Typical safe gradient for bettering in Malaysia 
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9.6.6.1 Flying Shoring 

 

When using shoring, it may be possible to excavate below the base of the shoring, 

that is: óflying shoringô. To do this, excavate to a minimum depth of 600 mm below the 

base of the shoring, if: 

 

a) The shoring is designed to resist the forces calculated for the full depth of the 

excavation, and 

b) There are no indications, while the excavation is open, of instability below the 

bottom of the shoring. 

 

Control the risk of ground collapse and carefully visually inspect for any effects of: 

 

a) Bulging 

b) Base heave 

c) Boiling 

d) Surcharge loading 

e) Vibration and other forces. 

 

 
Flying trench-shoring box 

 

Shoring that uses soil arching is generally only suitable for excavations less than 2 

meter deep and where each section of the excavation is open for less than one week. 

When using shoring, make sure: 

a) the soil is good enough for the excavation to stand when excavated 

b) to install support as soon as practicable 

c) to achieve at least minimum pressure when pumping out hydraulic support and 

to maintain it 

d) to use a minimum of three sets of support with a maximum spacing of 1.5 meter 

1.5m 

1.5m 
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e) to minimize the length of time the excavation is open 

 

9.6.7 Excavated Material and Loads near Excavations 

 

The influence of any loads near the excavation can cause ground collapse. Any 

excavated material and external actions applying a load to the ground nearby can 

affect the excavationôs stability through the zone of influence. The zone is normally 

from the base of an excavated face to the surface. The zoneôs angle will depend on 

site-specific factors. 

 

Mechanical plant, vehicles, spoil, or heavy loads should not be in the zone of 

influence plus 1 meter from an excavation unless specific design can show it can 

support the surcharge load. 

 

 

A shored excavation designed to carry soil loads only 

 

 

A shored excavation designed to carry soil, vehicle and spoil loads 
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9.6.8 Fall Prevention (Refer to Chapter 15 Fall Protection and Working at Height) 

 

Controls to minimize the risk of falling may include but not limited to: 

 

a) Fall prevention devices (e.g. temporary work platforms, edge protection and 

guard rails) work positioning systems (e.g. industrial rope access systems). 

b) Fall arrest systems such as catch platforms. 

c) Using shoring itself (e.g. using trench box extensions or trench sheets taller 

than the excavationôs depth). Where shoring extends above 200mm toe 

boards are not required. 

d) Installing and securing covers over excavations during non-work times. 

e) Installing guard rails and edge protection into the ground immediately around 

the excavation. 

f) Installing landing platforms or scaffold towers inside deep excavations. 

g) Securing ladders to shoring. 

h) Providing clearly defined pedestrian detours. 

i) Providing alternative access and egress points for emergency use. 

j) Backfilling the excavation as work progresses. 

 

 

 

Scaffolding staircase for a safe and quick evacuation 
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9.6.9 Manual Work (refer to Chapter 26 Health Issue) 

 

During excavation work, there will be circumstances that require some form of 

manual work including: 

 

a) Hand excavation 

b) Lifting 

c) Working in close proximity to plant and other workers. 

 

Tasks which may lead to manual handling injuries include: 

 

a) Potholing with sharp hand tools 

b) Spotting/exposing underground services in close proximity to excavator 

buckets 

c) Frequently accessing trenches around existing services 

d) Installing and removing shoring and fall protection 

e) Placing heavy pipes into the excavation 

f) Using compacting equipment 

g) Using breakers 

h) Using drills. 

 

Manual excavation methods are generally used for small, shallow excavations (eg 

less than 1.5 m deep) in soft soils. For some excavations, manual work such as 

trimming by hand will be required. Trimming can often be accomplished from outside 

the excavation by shoveling or pushing the material with a long-handled tool or shovel 

to the bottom of the excavation, where it can be picked up by mobile plant. 

Preparatory drilling activity and hand drills may increase the risk of musculoskeletal 

disorders, including vibration disorders. 

 

Controls may include but not limited to: 

 

a) Creating exclusion zones around mobile plant and ground buckets ï 

disengaging controls when spotters have to get close 

b) Keeping sites tidy and free from trip hazards and loose materials which may 

lead to slips 

c) Maintaining safe working spaces around workers 

d) Providing safe access and egress 

e) Rotating tasks and making sure workers take breaks 

f) Using correct lifting techniques to ensure solid footing 
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g) Using plant to place and position shoring, props and plates, and remove 

compactors 

h) Wearing appropriate PPE. 

i) SWP 

 

9.6.10 Plant and Equipment  

 

Use suitable plant and equipment maintained in good condition to carry out 

excavation work safely. Various plant and equipment can carry out excavation work. 

Excavators in a range of sizes can: 

 

a) Extract soil from within an excavation 

b) Lift and move materials 

c) Install and remove shoring. 

Make sure to use an appropriate excavator for the excavation work and properly 

plan and risk assess any lifting operations by the excavator before carrying out the 

operation. 

To use plant safely: 

 

a) Make sure the plant is operated by a competent operator 

b) Fit suitable guards and protective devices 

c) Display the working load limit and make sure any load measurement devices 

are operating correctly 

d) Maintain plant in accordance with the manufacturer/supplierôs instructions or 

relevant standards 

e) Fit excavators with an operating weight of seven tonnes or more with hose burst 

protection valves 

f) Carry out regular planned inspections and maintenance in accordance with the 

manufacturerôs recommendations to make sure the mobile plant works safely, 

whether leased, hired, or owned 

g) Conduct both mechanical and electrical testing 

 

Carry out the following checks:  

 

a) Start checks on the general condition and maintenance of the plant 

b) Specifications or relevant standards. 

 

Plant defects should be reported immediately to the contractor. If a defect is likely 

to pose an immediate or imminent risk to health and safety, remove the plant from 

service until the defect is fixed. 
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9.6.10.1 Plant and Vehicle Operation near Excavations 

 

a) Powered mobile plant should not operate or travel near the edge of an 

excavation unless the shoring can support such loads. 

b) Plant should approach end-on to excavations. If this is not practicable, make 

sure workers in the excavation get out when the plant is within the excavationôs 

zone of influence or move away and stand further down the excavation. 

c) Workers should never stand under a load being lifted over the excavation. 

 

 

Prevent plant operation near excavations 

 

 

Wheel stopper restricting plant movement 
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Consider Example Control 
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Attachment failure a) Use quick hitches to secure attachments 

b) Make sure the operator is familiar with and 

able to implement and manage any quick 

hitch used 

c) Make sure the operator checks any pins 

Buried Contaminant 

(eg; asbestos)  

a) Conduct a site assessment and carry out any 

remedial action 

Lack of visibility a) Make sure operators can see areas where 

people may be at risk from the operation of 

the machine 

b) Equip excavators with adequate visibility aids 

or use a banksman 

Plant instability a) Set up as per industry recommendations 

Plant striking 

workers 

 

a) Keep people away from areas of plant 

operation. Most excavator related deaths 

involve a person working in the vicinity of the 

excavator rather than the driver 

b) Use barriers, signage or a banksman 

Spoil Placement a) Safe distance of at least 1 m from edge. 

Spotter/Signalman 
a) use a trained banksman in a safe position to 

direct excavator operation and any pedestrian 

movements 

b) make sure the banksman and operator 

understand the signals they will use and 

agree on the way to communicate with each 

other 

Strike Hazards 
a) select plant with minimal tail swing if slewing 

in a confined area 

b) maintain over 1 meter of clearance between 

any part of the machine, particularly the 

ballast weight, and the nearest obstruction 

 

Table 2 Typical Excavation Operation Hazards 

 

9.6.10.2 Blind Spots 
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Operators of powered mobile plant can often have severely restricted visibility of 

ground workers or nearby pedestrians, particularly those close to the plant. 

 

 

Mobile plant operator blind spots 

 

Powered mobile plant operating near ground personnel or other powered mobile 

plant should be equipped with warning devices (for example reversing alarm and a 

revolving light). 

 

An effective system of communication based on two way acknowledgement 

between mobile plant operators and ground workers should be established before work 

commences. Mobile plant operators and ground workers should be made familiar with 

the blind spots of particular items of plant being used.  



 

 

CHAPTER 10 

 

SEWAGE AND 

DRAINAGE 
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Chapter 10 Sewage and Drainage 

10.1 Introduction  

 

A sanitary sewer is an underground carriage system specifically for transporting 

sewage from particularly a construction site covered in these best practice, through 

pipes to treatment facilities or disposal. Sanitary sewers are part of an overall system 

called a sewage system or sewerage. Sewage may be treated to control water pollution 

before discharge to surface waters. 

 

10.2 Objective 

 

Sewage: 

a) The purpose sewage of digestion is to reduce the amount of organic matter and 

the number of disease causing microorganisms present in the solids. 

Drainage:  

b) To ensure that storm water and drainage water, primarily water from sand trap 

basins, is drained away to outlets in water channels or culverts, streams or rivers 

or sea.  

10.3 Definition 

 

Sewers shall be classified broadly with respect to use as follows: 

 

a) Sanitary - Sewer carry sewage from construction site, designed to remove 

certain construction wastes.        

b) Storm - Sewers carry storm water and surface drainage, street wash and other 

wash waters or drainage, but exclude sanitary sewage and industrial wastes 

and effluent from septic tanks or other treatment process. 

c) Combined - Sewers receive both sanitary sewage and storm runoff.  

d) Collector (main) - Sewers are those sewers to which one or more branch 

sewers are tributary and which serve as inlets to sewerage works system. 

e) Intercepting - Sewers received dry weather flow from a number of transverse 

sewers or outlets and frequently additional predetermined quantities of storm 

water (if from a combined system) and carry such water to a point for treatment 

of disposal. 

f) Outfall - Sewers receive sewage from a collecting system and/or a sewerage     

treatment plant and carry it to a point of final discharge.  

g) Authorized Gas Tester ï a person who have the competency to carry out 

atmosphere test for confined space. 

h) Permit to work - a documented procedure that authorises certain people to 

carry out specific work within a specified time frame. It sets out the precautions 

required to complete the work safely, based on a risk assessment. 
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i) Confined space - means an enclosed or partially enclosed space that is at 

atmospheric pressure during occupancy and is not intended or designed 

primarily as a place of work: 

i. Is liable at any time to  

¶ Have an atmosphere which contains potentially harmful levels 

of contaminants.  

¶ Have an oxygen deficiency or excess. 

¶ Cause engulfment. 

ii. Could have restricted means for entry and exit. e.g. Manhole, Silo, 

Tunnel, Pipeline, excavations, trenches 

10.4 Legal requirements 

    

a) Building Operations and Work of Engineering Construction Regulation 1986 

b) Referred to INDAH WATER ñTypical Civil and Structural Engineering 

Specification for Sewerage Works (Sewers, Force Mains, Pipe laying, Manholes 

and Appurtenances) 

c) Department of Work Malaysia - Standard Specifications for Building Works 2005 

(Soil Drainage). 

d) ENVIRONMENTAL QUALITY ACT, 1974,  

a) SECTION 29.Prohibition of discharge of wastes into Malaysian waters. 

(1) No person shall, unless licensed, discharge wastes into the Malaysian 

waters in contravention of the acceptable conditions specified under 

section 21. 

e) The Industry Code of Practice For Safe Working In A Confined Space 2010 

10.5 Procedure 

 

a) Safe Works Procedure (SWP) covered including the excavation, trenching, 

pipes & fitting, joint for drain pipes, pipe laying, concrete bed, hunching and 

surround, connections, manholes and inspection chambers, septic tank, filter 

bed & sewage treatment system and connection with public sewer.   

b) Jobs carried out with the availability of approved ñMethod of Statementò. 

c) The construction should have a good drainage system to ensure smooth 

drainage so that shouldnôt encounter stagnant water on ground. 

d) It is forbidden to pour any waste oil, poisonous and harmful substances     

directly into the drainage ditch and discharge it to the municipal pipe    

network.   

e) Slit trap shall be constructed and maintained including desilting when full. 

f) Construction site should set up an appropriate sedimentation tank, no sewage 

without sedimentation is allowed. 

g) Provide the sediment pond for collecting and trapping sediments before       

the water leaves the site. Sediment sedimentation tank over the capacity of    

1/3 should be timely clean. 
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10.5.1 Construction of Sewage 

10.5.1.1 Trenches and Excavations (Refer to Chapter 9: Excavation) 

Trenches must be adequately supported, free from boulders and tree roots must 

be taken out. Muddy ground, water and soft areas in the trench base must be removed. 

Materials, spoil and equipment must be stored safely and plant should be operated 

within a safe working distance. The trench must be adequately protected from slips, 

trips, falls, site traffic and have a safe means of access and egress. 

 

  

Trenches should be adequately dewatered to provide a firm base but not dug wider 

than necessary as excessive loading may be placed on the pipe. Should ground 

conditions be unsuitable for pipe laying and manhole construction, please consult with 

your engineer to design a solution. 

10.5.1.2 Control of Site and Trench Groundwater 

 The discharge of site ground water and 

excavation dewatering to the public sewer is 

only permitted by approval from Department 

of Environment, Malaysia in writing. In 

addition, care must be taken to prevent site 

debris, sludge or silt from entering the sewer 

network which could ultimately cause flow 

restrictions, blockages, flooding, and pollution 

and also affect the receiving wastewater 

treatment works. Costs associated with such 

incidents may be recovered from those 

responsible. In addition, should an 

inappropriate discharge of site groundwater or 

construction material because a pollution incident, this may lead to prosecution. 
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10.5.1.3 Agreed drawings 

For sewer adoption and diversion works, construction must comply with the 

drawings agreed by Department of Work, Malaysia. Similarly for public sewer 

connections, works must comply with the details which have been agreed by the Town 

Counsel, the relevant Building Control Authority and the approval given by Department 

of Work, Malaysia for the works to proceed.  

It is recommended that a site copy of the agreed drawings are available to those 

carrying out construction to avoid any mistakes or deviation from specification. Any 

deviation from the agreed drawings must be agreed with Department of Work, Malaysia 

before construction. 

 

10.5.2 Construction of Manhole 

 

Typical manhole chambers up to 3m deep. Manholes should be constructed where 

there is a change of direction or a change of gradient, or where access is required for 

maintenance purposes. Such changes in direction or gradient must be made within the 

channel and not outside of the manhole or concealed by benching. Manholes should 

also be positioned 0.5m away from curb lines, preferably with the manhole cover 

positioned away from the wheel line of traffic. 

 

 

Typical manhole design 
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Manhole bases should be sized to accommodate the main channel, lateral 

connection channels and provide a minimum 600 x 600mm square landing area 

beneath the step rungs or ladder for main channels up to 375mm. However, should 

there be several channels, the size of the chamber may need increased. Please note, 

road cambers should be considered when positioning manholes with double covers 

across the center of a carriageway. 

The manhole base should be a minimum of 225mm deep to the barrel of the 

channel. To prevent the ingress of ground water and associated calcified deposits 

bleeding through the benching, the concrete should not be a dry mix and sufficiently 

compacted to remove voids and entrained air. Channels must be steep sided to at least 

the crown of the pipe. 

10.5.2.1 Hazard Associated with Manhole 

Working near or in a manhole inherits potential dangers which may result in serious 

accidents. The common ones include falls/slips, fire or explosion, oxygen depletion, 

gas poisoning, heat stress, drowning, asphyxiation arising from gas, fume, vapor and 

entrapment by free flowing solid. Amongst which, dangers involving gases are easily 

overlooked or neglected, leading to serious casualties. 
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10.5.3 Confine Space 

The key characteristics of a confined space are: 

a) The space must be substantially enclosed. 

b) There must be a risk of at least one of the hazards listed above occurring within 

the space. 

c) The risk of serious injury from the hazard must be created by virtue of the 

enclosed nature of the space. 

d) The potential injury must be serious and be such as to require emergency action 

to rescue the person involved. 

10.5.3.1 General Requirement 

a) The employer shall determine if his facility has any confined space, and if so, 

develop and maintain a record of confined spaces. 

b) If a place of work has a confined space, the employer shall inform his employees 

and any other persons, by posting danger signs or by any other equally effective 

means, of the existence and location of the confined space, and the danger 

posed by them, especially when work is being executed. A sign reading 

ñDANGER --- CONFINED SPACE. DO NOT ENTERò or using other similar 

meaning. 

c) If the employer decides that his employees have to enter a confined space, the 

employer shall develop and implement a confined space entry programme. This 

programme shall be documented and made available to the employees. 

d) If the employer decides that his employees shall not enter a confined space, the 

employer shall take effective measures to prevent his employees and any other 

persons from entering the confined space. 

10.5.3.2 Risk Management 

Conducting risk management is the key to reducing risks related to entering and 

working in confined spaces. Everyone, from employer to worker, must work together 

to ensure that the risk assessment process identifies any expected risk and adopt all 

reasonably practicable measures to make the confined space safe to enter and work 

in. It is important that the risk assessment in confined space work is conducted by 

knowledgeable and experienced personnel. 
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Key in conducting risk management of the confine space may include but not limited 

to: 

a) Assess need for entry into a confined space  

Before attempting to enter or work in a confined space, it is important to consider 

the possibility of using alternatives and other methods to do the job without 

entering the confined space. Entry into or work in a confined space should only 

be a last resort. 

b) Identification and evaluation of confined spaces 

 

All confined spaces shall be clearly identified, documented and labelled. It 

includes any equipment that constitutes a confined space in the workplace. The 

document should contain the particulars of the types of confined spaces and 

their services. For the equipment record, it is important to also include its type 

and identification number. It is critical to identify and evaluate each confined 

space to determine whether it has chemical or physical hazards. It is advisable 

not to assume that a confined space is hazard-free. Different chemical and 

physical hazards may be introduced through various work activities inside the 

confined space. 

 

c) Control of Confined Space Hazards 

 

It is important to follow the steps in the hierarchy of control measures to manage 

the identified risks: 
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10.5.3.3 Safe Working Procedure (SWP) 

If entry to a confined space is unavoidable, SWPs should be established and 

implemented for work which may pose safety and health risks. The SWPs should 

include safety precautions to be taken in the course of work and during emergencies, 

as well as responsibilities of persons involved and provision of PPE. The 

implementation of the SWPs should be monitored regularly, and the SWPs reviewed 

periodically to ensure their currency. 

Safe Work Procedures must include, but not limited to: 

a) Regulatory requirements; 

b) Required permits; 

c) Necessary personal protective equipment; 

d) Required training; 

e) Worker responsibilities; 

f) Specific sequence of steps to follow to complete the work safely; and 

g) Emergency procedures. 

An example of a task that requires the development of a safe work procedure is 

confined space entry. Individuals who must work within confined spaces must ensure 

that safe work procedures are developed and followed to maximize life safety. 

Make sure that the safe system of work, including the precautions identified, is 

developed and put into practice. Everyone involved will need to be properly trained and 

instructed to make sure they know what to do and how to do it safely.  

10.5.3.4 Permit to Work Procedure 

A permit to work procedure is a means of achieving effective control of a system of 

work through formal written documentation known as a permit to work form. The 

essential components of a permit-to-work system include: 

a) A written procedure, which sets out how the system is to operate and clearly 

defines who may authorize particular jobs and who is responsible for specifying 

and implementing the necessary precautions. 

b) A form, known as the "permit-to-work form", which becomes a written and 

signed statement ensuring both the establishment of safe conditions for the 

work to commence and the maintenance of safe conditions for the duration of 

the work, including the provision of emergency arrangements. 
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c) A method of informing the persons carrying out the work of the exact identity, 

location, nature and extent of the job, the hazards involved and the precautions 

to be taken. 

d) A system for ensuring the safe hand-back of the workplace after the job is 

completed and, in the case of confined space entry, after the space is vacated. 

10.5.3.5 Communication 

An effective and reliable means of communication among entrants inside the 

confined space, and between entrants and attendants, is required. When choosing a 

means of communication, it is advisable to give careful consideration to all anticipated 

conditions inside the confined space (e.g., visibility, possibility of a flammable 

atmosphere, and noise levels) and to the personal protective equipment in use (e.g., 

ear muffs and breathing apparatus).  

The communication system used can be based on speech, hand signals, 

telephone, radio, and so on. Whatever system is used, it is important that all messages 

can be communicated easily, rapidly and unambiguously between relevant people. It 

is important to take note on the limited penetration of radio signals into buildings, 

vessels and below-ground structures. The advantages of having a person outside the 

confined space in direct voice and visual contact with the entrants are clear. This also 

facilitates the monitoring of entrants for the symptoms or behavioral effects of exposure 

to hazards.  

It is important that confined space entrant(s) are informed quickly if a situation 

arises on the outside which could endanger the entrants, such as problems with a 

supplied air system or ventilation system. It is essential that the means of raising the 

alarm and setting in motion the emergency rescue procedures are effective and reliable. 

It is also necessary that the line of communication be available at all times during the 

work.  

It is required to have an appropriate means of communication between the person 

working inside a confined space and the attendant stationed outside, whether by voice, 

rope tugging, tapping or by a battery-operated communication system specially 

designed for confined space use.  

Note that radio frequency/wireless devices do not work effectively in confined 

spaces such as tanks or sewers, where there is metal or concrete shielding between 

the interior of the space and the outside. Body alarm devices may be useful in a 

confined space where communication between entrants and attendants is difficult. 

These are designed to sound if the wearer does not move during a specified period of 

time. 
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10.5.3.6 Purging and Ventilation 

When a confined space is known to contain hazardous contaminants, it is crucial 

to purge the space adequately before any entry. It is also important to note that purging 

and ventilation do not exclude the need for gas testing by authorized gas tester.  

Purging of a confined space is conducted before any entry and the purpose is to 

remove any existing contaminants by displacing the hazardous atmosphere with 

another medium such as air, water, steam or inert gases. The choice of a suitable 

medium will depend on factors such as nature of the contaminants and their 

concentrations. 

It is unsafe to enter any confined space when adequate ventilation is absent. 

Adequate and effective ventilation is required throughout the validity period of the entry 

permit. Even when the confined space has been certified safe for entry, new 

contaminants may be introduced from the change in conditions, or when work 

performed in the space such as welding releases new contaminants.  

As such, it is important to provide an adequate and effective ventilation to always 

maintain the contaminants concentration level as low as possible, and the level of 

oxygen within safe range. Due to the unique characteristics of confined spaces, natural 

ventilation is usually not adequate and would require the use of mechanical ventilation. 

Mechanical ventilation can largely be classified into two main types:  

a) Forced (supplied) ventilation 

b) Local exhaust ventilation (LEV) 
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Example of Forced Ventilation Example of LEV 

Factors to consider in determining the type of ventilation to use include:  

a) The nature of contaminants 

b) The configuration of the space 

c) The expected work to be performed in the confined space 

10.5.3.7 Training 

Training is critical in all work with confined spaces. Ensure that all employees are 

given suitable and appropriate training to carry out the workplace task. This will include 

emergency procedures and if required training in the use of breathing apparatus. 

Suitable workers should meet the following requirements:  

a) Have received training to become ñcertified workersò 

b) Have sufficient experience in the type of work to be carried out 

c) Have a suitable build for the work if the risk assessment highlights exceptional 

constraints as a result of the physical layout 

d) Be fit to wear breathing apparatus if the work requires the use of such 

apparatus, and there is no medical advice against an individualôs suitability to 

work in a confined space. 

10.5.3.8 Emergency Procedure 

Emergency arrangements must put in place before any work starts. The suitable 

and sufficient measures in place to make sure employees can be rescued safely if 

required. Emergency procedure should include but not limited: 

a) First aid procedure 

b) The safety of the rescuer 

c) Liaison with emergency services 

There must be appropriate to the hazard presented by the activity: 

a) There must be an effective means of communication for raising the alarm both 

from the confined space and by someone outside. 

b) Work in confined spaces is often carried out at night, weekends and times 

when the premises are closed, for example holidays. Consider how the alarm 

can be raised. 

c) Provide rescue and resuscitation equipment. This will depend on the likely 

emergencies identified. 

https://www.healthyworkinglives.scot/workplace-guidance/health-risks/Pages/breathing/breathing.aspx#?pageid=respiratory-protective-equipment
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d) It may be necessary to shut down any adjacent plant before attempting 

emergency rescue. Ensure access and a means to safely shut down is 

available 

e) Consider how the local emergency services would be made aware of an 

incident. Plan what their route of access is. Also consider what information 

about the dangers need to be given to them on their arrival. 

  

10.5.4 Drainage System 

Removing storm water, construction and living quarters wastewater is an important 

environmental health intervention for reducing disease. Poorly drained storm water 

forms stagnant pools that provide breeding sites for disease vectors. Because of this, 

some diseases are more common in the wet season than the dry season. Construction 

and living quarterôs wastewater may also contain pathogens that can pollute 

groundwater sources, increasing the risk of diseases such as lymphatic filariasis. Poor 

drainage can lead to flooding, resulting in property loss, and people may even be 

forced to move to escape floodwaters. Flooding may also damage water supply 

infrastructure and contaminate domestic water sources. 

10.5.4.1 Design 

Designing and constructing drainage systems require expert advice from 

engineers to make sure that water flows away quickly and smoothly and is disposed 

of in a surface watercourse or soak away. Drainage installed by construction should 

not create problems for other communities downstream, nor should it affect 

ecologically important sites. Environmental considerations should be given adequate 

attention: long-term changes to the environment may lead to greater health problems 

in the future. 

10.5.4.2 Disposal Condition 

 Depending on the location, hydrology and topography of the drainage basin, 

drainage water might be disposed to open surface water bodies, e.g. rivers, lakes, 

outfall drains, and oceans. The oceans are often regarded as the safest and the final 

disposal site for drainage water. This is true unless drainage water is contaminated 

with sediments, nutrients and other pollutants and the disposal site is in the vicinity of 

fragile coastal ecosystems such as mangroves and coral reefs.  

Therefore, at the point of discharge, pollution may be of much concern. In general, 

oceans have significant dilution or assimilative capacity. However, this is also limited 

in many cases especially in enclosed and semi-enclosed seas. Inland drainage water 

disposal to freshwater bodies such as lakes and rivers requires care. Rivers are 

normally used for different water use purposes requiring certain qualities of water, while 

the accumulation of salts and other pollutants in freshwater lakes threatens ecosystem 
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functions and aquatic life. 

For contaminated water discharge sedimentation tank must be built to 

ensure the water discharge is treated physically before it discharge to the open 

water. 

 

 

 

How to keep drainage workers safe; 

 

a) To ensure all working on the drainage network have completed their confined 

space training before carry-out the works. 

b) Ensuring workers are able to constantly learn and develop their skills via 

appropriate training. 

c) To ensure carry out regular risk assessments. 

d) To make available safe system of work in place. 

e) To ensure the correct use of provided appropriate tools and personal protective 

equipment. 

f) Safe excavations and trenches activity should refer to relevant Chapter (for 

Excavation and Trenches) 

Photo  

  

3-D rendering Sedimentation tank 
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Joint for drain pipe Sewage system 



 

 

 

CHAPTER 11 

  

FOUNDATION
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Chapter - 11 Foundations 

 

11.1 Introduction 

  

A foundation work in construction is the element of an architectural structure which 

connects it to the ground and transfers loads from the structure to the ground. 

Foundations are generally considered either shallow or deep. 

 

11.2 Objective 

 

a) To distribute the load of the structure over a large bearing area so as to bring 

intensity of loading within the safe bearing capacity of the soil lying underneath. 

b) To load the bearing surface at a uniform rate so as to prevent unequal 

settlement. 

c) To prevent the lateral movement of the supporting materials. 

d) To secure the level surface and firm bed for building operations. 

e) To increase the stability of the structure as a whole and prevent overturn. 

 

11.3 Definition  

 

a) Footing - They are typically made of concrete with rebar reinforcement that has 

been poured into an excavated trench. The purpose of footings is to support 

the foundation and prevent settling 

b) Foundation - Part of a structural system that supports and anchors the 

superstructure of a building and transmits its loads directly to the earth. 

c) Derricks - lifting device composed at minimum of one guyed mast, as in a gin 

pole, which may be articulated over a load by adjusting its guys. 

 

11.4 Legal requirements 

     

a) FMA 1967 Act 139 Regulations (BOWEC) 1986 Part XII Sect. 111 to 118. 

b) FMA 1967 Act 139 Regulations (BOWEC) 1986 Part XIV Sect. 124 to 134. 

c) DOSH Guidelines on trenching for construction safety (Year 2000). 

d) Guidelines on Occupational Safety and Health in Construction Industry 

(Excavation Work) 2017 

 

 

 

 

https://www.britannica.com/technology/structural-system
https://en.wikipedia.org/wiki/Lifting_device
https://en.wikipedia.org/wiki/Guyed_mast
https://en.wikipedia.org/wiki/Gin_pole
https://en.wikipedia.org/wiki/Gin_pole
http://www.dosh.gov.my/index.php/en/legislation/guidelines/building-construction-engineering-work/2616-01-garis-panduan-kkp-kerja-penggorekkan-2017/file
http://www.dosh.gov.my/index.php/en/legislation/guidelines/building-construction-engineering-work/2616-01-garis-panduan-kkp-kerja-penggorekkan-2017/file
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11.5 Procedure 

 

11.5.1 Site clearing, stripping and levelling (Refer to Chapter 7: Site Clearing) 

a) Clearing of the site by removing, rubble, grass, shrubs, and trunks and also 

ensuring that there is no water stagnation by incorporating a proper drainage 

system.  

11.5.2 Setting out and excavation (Refer to Chapter 9: Excavation) 

a) After setting out, the digging up of the foundation trenches may commence, as 

specified in the building plans, these excavations have to be supervised strictly 

because any shortcuts made on the foundation will affect the entire structure. 

11.5.3 Footing 

a) Concrete of a specified mix is prepared and poured into the excavated trenches 

up to a specified thickness and width.  

11.5.4 Foundation Wall (plinth wall) 

a) A wall built from the concrete strip footing to the height of the foundation slab, 

the thickness of the foundation wall may vary from site to site, so the walls are 

built as the building plans specify. 

11.5.5 Backfill and dump proofing 

a) The inside of the built foundation walls must be filled to a required level, either 

by using the excavated soil, or ferried one, this soil should be compacted in 

layers to get desired results. 

11.5.6 Foundation Works 

 

a) Duly complete the excavation checklist prior to commencement of excavation 

operation. 

b) Determine any underground installations such as sewers, power cables, 

telephone lines, and water and gas services prior to commencement of 

excavation. 

c) Special precautions must be taken to avoid damage to the underground 

services, e.g. not to use excavator if at around the depth of the services. 

d) Excavations and trenches of 1.5 meters or more in depth shall be sloped, 

stepped in  an approved manner or provide adequate shoring to prevent soil 

cave in or collapse. 
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e) Ladders shall be provided in excavations & trenches of 1.2 metres or more in 

depth to ensure safe entry and exit. A ladder or run of ladder between any two 

successive landings shall not exceed 9 metres. Ladders shall be extended from 

the trench bottom to at least 1.0 meters above the ground level. 

f) Excavated or other materials shall be stored at least 1000mm away from the 

edge of any excavation. 

g) Excavated trench shall be inspected daily by designated person. If there is any 

evidence of  cave-ins or slides, all work shall be ceased until all necessary 

precautions  have been  taken to ensure safe condition. 

h) All trenches exceeding 4 meters in depth, shoring, sheet piling or any other soil 

support systems shall be designed and drawing of a Professional Engineer. 

i) Adequate barricades shall guarded at open sides of excavations where a 

person may fall from a height of more than 1.5 meters and suitable warning 

signs in placed where they can be seen. 

j) Excavated material shall be kept back at a safe distance of at least 1 meters 

away from the edge of the excavation. 

k) Whenever possible power machines used for excavating shall be positioned   

so that the operator is on the side away from the bank. 

l) Ramps and runways entering excavations shall be wide enough for men and 

vehicles. They shall be substantially constructed and properly braced and 

supported  and shall be provided with guardrails. When inclined over one-in-

eight (1:8) walkways shall be properly secured. 

m) Workmen engaged in scaling, sloping or trimming works should use safety 

ropes. 

n) If derricks or other heavy objects are placed close to the edge of an excavation 

additional bracing shall be installed to support the extra pressure due to 

increased load. 

o) Road crossings or designated temporary passage crossing trench shall place a 

steel plate of adequate thickness over the entire trench prior to allow passing of 

load trucks or construction vehicles traffic. 
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11.6 Trench shield or shoring 

 

  

  

a) The prevention of water accumulation inside excavated trench must take 

measures to ensure by the use of diversion ditches, dikes, or other suitable 

means to prevent surface water from entering an excavation and to provide 

adequate drainage of the adjacent area. In addition, a competent person must 

inspect excavations subject to runoffs from heavy rains. 

b) An authorized gas tester must test any excavation deeper than 4 feet (1.22 

 meters) or where an oxygen deficiency or a hazardous atmosphere is present 

or could reasonably be expected, such as a landfill or where hazardous 

substances are stored nearby, before a worker enters it. If there are any 

hazardous conditions, must provide the employee controls such as proper 

respiratory protection or ventilation. In addition, the sub-contractor are 

responsible for regularly testing all controls used to reduce atmospheric 

contaminants to acceptable levels.  

c) If hazardous atmospheric conditions exist or develop in an excavation, must 

provide emergency rescue equipment such as a breathing apparatus, safety 

harness and line, and basket stretcher and ensure that it is readily available. 

d) All reinforcement starter bars in excavations (any depth) must be protected to 

prevent the possibility of puncture injuries. 

e) Do not alter or remove any supporting members unless under the direct 

supervision of a designated person. 
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11.7 Inspection by Designated Person 
  

a) Inspect excavated trench daily, before work starts, after a rainstorm, or during 

other inclement weather conditions such as high winds. 

b) Observe for evidence of potential cave-ins, indication of failure of protective 

systems, hazardous atmospheres or other hazardous conditions 

 

11.8 Road Works 

 

The following procedure should govern while carrying out road works: 

 

a) Adequate warning signs should be provided at approaches at least fifty (50) 

meters from the working area. 

b) Adequate detours should be provided when road is under repair or is not 

passable. 

c) Blasting areas should be cleared within a safe distance and adequate warning 

signals shall be used. 

d) Railings may be provided on deep embankments and narrow portions. 

 

Note:  Workmen should not be permitted to work when weather conditions 

create a hazard. 

 

11.9 Piling Works 

 

a) Where there is any question of stability of structures adjoining areas to be piled, 

such structures should be supported where necessary by underpinning, sheet 

piling, shoring, bracing or other means in accordance with the design of a 

Professional Engineer to prevent injury to any person. 

b) All pile-driving equipment should be inspected daily by a designated person 

before the start of work in accordance of daily checklist and every defect shall 

be immediately corrected before pile-driving commences. Every piling frame 

and its attachments must be thoroughly examined by an approved person at 

least once in every twelve months. 

c) The operator of every pile driver must be protected from falling objects, steam, 

cinders and water by a substantial covering. 

d) The operator must carry out daily inspection of piling machine in accordance of 

daily operatorôs piling equipment checklist before commencement of work on 

each day. 
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e) Each member of the pile-driving crew must be properly instructed in the work 

he is to do and the operation shall be in the charged of a designated person 

who must personally direct the work and give the operating signals 

f) The preparation of the piles must be done at a safe distance from the driving 

operation. During the hoisting of piles, all persons not actually engaged in 

operating the equipment and handling the piles must be kept out of the area 

g) When the pile driver is not in use, the hammer must be choked or blocked in the 

leads or lowered to the ground 

h) A ladder extending from the bottom of the leads to the overhead sheaves shall 

be permanently attached to the structure supporting the leads 

i) Where a structural tower supports the leads, suitable working platforms of 

adequate strength shall be provided on levels of the leads at which it is 

necessary for men to work. Such platforms should be provided with a safety 

railing and toe-board on all sides, except on the hammer or lead side of the 

platform. Where such platform cannot be provided, a safety belt shall be 

provided 

j) All concrete piles must have attained the required strength before being hoisted 

or being subject to piling stresses 

11.9.1 Pile testing 
 

a) The testing of piles must be conducted under the direct supervision of a 

designated person. 

b) Reasonably practicable measures must be taken to warn persons not to 

approach within 50 metres of a pile under test.  

c) Under no circumstances shall anyone be permitted to approach a test pile while 

the process of increasing or decreasing test loading is being carried out.  

d) While the process of increasing or decreasing test loading is not in progress, 

anyone approaching a test pile for any purpose must only be permitted to do so 

under the specific instruction of the designated person who shall take 

reasonably practicable measures to ascertain that the Kent ledge is in a stable 

condition and is safe for approach. 

e) To carryout inspection in accordance of test pile operation checklist.  

 

Before placing or advancing a pile driver, the ground shall be inspected by a 

designated person and, where necessary for firm and level footing, timber shall be 

placed. After placing or advancing a pile driver, inspection and correction of the footing 

shall be made, when necessary, to maintain stability. 

 

 

[ Referred to relevant Chapter 9 Excavation Work ] 
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11.10 Hazard ï (Risk of activities) 

A risk management must be undertaken for the whole activity at foundation stage. 

  

[ Referred to Risk Assessment subject to Excavation, etc. ] 

 

11.11 Control Measure ï (Preventions measures - Safe work practice) 

Relevant Safe Operation Procedure (SOP) deems required to assist in developing 

and controlling to any potential to cause harm to persons, construction site, materials 

or the environment as identified from the results of risk assessment. 
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