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Outline of Presentation

PENGENALAN PENTAKSIRAN RISIKO REKA BENTUK

PRINSIP AM PEMCEGAHAN

AMALAN TERBAIK DALAM REKA BENTUK

BORANG DRA 1, 2 & 3



PENTAKSIRAN RISIKO REKA BENTUK
 akan diperkenal bersama Peraturan OSHCIM (CDM)

 akan dikuatkuasakan bersama A1648



Owner of Project & Designer:
• Identify foreseeable design risks
• Eliminate or reduce them

All involved in project:
• Collectively review design & further eliminate 

or reduce any foreseeable design risks
- Design review meetings, workshops, lit. review, expert 

engagement

PELAN REKA BINA GUNA

Risiko

OSHCIM ialah
bekerjasama mengurus
risiko KKP projek seawal

mungkin



Pasukan projek
bersama fokus

dlm
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hazard & 
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& persekitaran
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• Who is involved?
• Owner, designer, principal designer, principal contractor, contractor

• a systematic management approach from ‘cradle’ to ’grave’ 
• foreseeable hazards, risk information & risk control - general principles of prevention

• What are the objectives?
• Protect OSH of people in construction, maintenance, cleaning, etc., and 

others who may be affected by their activities;
• Reduce risks by ‘safe design’ during construction and throughout the life cycle 

of the structure;
• Safe design means the integration of control measures early in the design process to 

eliminate or, if this is not practicable, reduce or control risks to safety and health
throughout the life of the structure being designed.
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Dover MRT Station with permanent maintenance gondola

Example that improves safety & reduces costs for facility management of 
buildings & infrastructures



• Provision of safe walkway for 
access/egress

• ‘Open-able/Rotatable’ green wall 
panels

• No need for scaffolding works or 
working at heights

Example for Vertical 
Greenery



• Tree House by CDL – world’s largest vertical garden 
(2289 sq.m.) on a 24-storey condo building

• Skyrise Greenery Awards 2013 : Special Award – Design 
for Maintenance

Example: Vertical Greenery - Tree House



Risk: 
• Working at heights for the maintenance of 

vertical greenery and/or lack of maintenance 
access

Example: Vertical Greenery - Tree House



Example: Vertical Greenery - Tree House



Example: Vertical Greenery - Tree House



Designers of a retail outlet sourced a unique 
mesh-type ceiling material that has to be 
installed in one single sheet to give ripple 
effect to the ceiling.

As part of risk assessment, design 
considerations included
 How will it be delivered to the site?
 Will it be difficult to handle?
 Will the metal mesh have jagged edges?
 How will it be fixed to the ceiling frame?
 How will lighting be fixed?
 How will sprinklers be fixed? 
 Will it be a fragile surface?
 How will maintenance personnel walk 

above it to access fittings?
 How will it be cleaned? 



KOMUNIKASI
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PROSES PENTAKSIRAN REKA BENTUK

KOMUNIKASI
Baki risiko disampaikan melalui 
advisory note dalam
a. dokumen kontrak (incl. working 

drawings & details, specifications, 
preliminaries, etc). Kontraktor 
gunakan maklumat untuk 
menyediakan shop drawings, 
method statements, CPP, etc. yang 
akan disampaikan kepada 
pekerja

b. disertakan dalam Operations and 
Maintenance Manual (incl. as-built 
drawings) yang diserahkan 
kepada pemilik bangunan semasa 
handover



PRINSIP AM PENCEGAHAN
 akan diperkenal bersama Peraturan Pentaksiran Risiko

 akan dikuatkuasakan bersama A1648

 Rujuk Panduan



PRINSIP AM PENCEGAHAN1

1.Avoid risks
2.Evaluate risks which cannot be avoided
3.Combat the risks at source
4.Adapt the work to the individual
5.Adapt to technical progress
6.Replace dangerous by non-dangerous or less dangerous
7.Develop a coherent overall prevention policy
8.Give collective protective measures priority over 

individual protective measures
9.Give appropriate instructions to employees

1 Directive 89/391/EEC, EU | Mgmt Reg., UK | OSHCIM Guidelines



1. Avoid risks
2. Evaluate risks which cannot be 

avoided

3. Combat the risks at source
4. Adapt the work to the individual

5. Adapt to technical progress

6. Replace dangerous by non-
dangerous or less dangerous

7. Develop a coherent overall 
prevention policy

8. Give collective protective 
measures priority over 
individual protective 
measures

9. Give appropriate instructions 
to employees

Hierarchy of control (NEBOSH) 2 Hierarchy of control (HSG65) 2

Avoidance of risks Eliminate risk by substituting the dangerous by the inherently less 
dangerous for example:
• Use less hazardous substances
• Substitute a type of machine which is better guarded to make the 

same product
• Avoid the use of certain processes/ methods/ products

Eliminations of hazards or 
substitution for something less 
hazardous

Reducing or limiting the 
duration of exposure to the 
hazard

Combat risks at source by engineering controls and giving collective 
protective measures priority, eg:
• Separate the operator from the risk of exposure to a known 

hazardous substance by enclosing the process
• Protect the dangerous parts of a machine by guarding
• Design process machinery and work activities to minimize the 

release, of or to suppress or contain, airborne hazards
• Design machinery which is remotely operated and to which 

materials are fed automatically, thus separating the operator from 
danger areas

Isolation/ segregation

Engineering controls

Safe systems of work Minimise risk by:
• Designing suitable & sufficient systems of working
• Using PPE; this should only be used as a last resort.

Training and information

PPE

Welfare

Monitoring and supervision

1 Directive 89/391/EEC, EU | Mgmt Reg., UK | OSHCIM Guidelines; 2 Hughes & Ferret (2008)
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PRINSIP AM PENCEGAHAN1 & HIERARKI KAWALAN
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Presenter
Presentation Notes
The popular view expounded by people is that there is a hierarchy of controls, which begins with elimination of the hazard and ends with the use of personal protective equipment (PPE). 

Some hazards can be designed out, while some others have to be designed around.

The problems are more to do with the way acts and regulations are ‘interpreted and applied’.

So what I contend here is that rather than having a hierarchy of controls to consider, you have in fact a range of control options to choose from and, depending on your circumstances at the time of the work operation, you should select the most appro- priate option, always bearing in mind the core objective that the job has to be safe to start. 

 




Siapa yang perlu
pertimbangkan GPP?

Duty holders dalam OSHCIM Reg. 
(Draft)



PRINCIPLE DESIGNER`S DUTY
… a principal construction work designer—

(a)shall take into account (mengambil kira) the general
principles of prevention and, where relevant, the content
of any construction phase plan and any safety and health
file, and in particular when—

i. the design, technical and organisational aspects
are required in order to plan;

ii. the various items or stages of work, whether
simultaneously or in succession; and

iii. the estimate of the period of time requires to
complete the work or work stages.

OSHCIM Reg. (Draft)



DESIGNER`S DUTY
When preparing or modifying a design, a construction work 
designer shall take into account the general principles of 
prevention and any pre-construction information to eliminate, 
so far as practicable , foreseeable risks to the safety or health 
of any person—

(a) carrying out or liable to be affected by any

construction work;

(b)maintaining or cleaning a structure; or

(c) using a structure designed as a place of work other

than construction site.

OSHCIM Reg. (Draft)



PRINCIPAL CONTRACTOR'S DUTY
… a principal construction work contractor —

(a) shall take into account the general principles of 
prevention, and in particular when—

i. the design, technical and organisational 
aspects are required in order to plan for 
the various items or stages of work which 
are to take place simultaneously or in 
succession; and

ii. the estimate of the period of time required 
to complete the work or work stages;

OSHCIM Reg.



PRINCIPAL CONTRACTOR'S DUTY
… a principal construction work contractor —

(d) shall ensure that employers, and for the 
protection of any worker and self-
employed person—

i. adhere to and comply with, the 
general principles of prevention as 
specified under and Part IV; and

OSHCIM Reg.



CONTRACTOR'S DUTY
if there is only one construction work contractor 
working on the project, shall—

i. take into account of the general principles of 
prevention when—
A. the design, technical and organisational 

aspects are being decided in order to plan 
the various items or stages of work which 
are to take place simultaneously or in 
succession; and

B. the estimate of the period of time required 
to complete the work or work stages

OSHCIM Reg.



EMPLOYER / SELF EMPLOYED & 
PRINCIPLE?

S18b. (1) Every employer, self-employed person or principal shall conduct a risk assessment in relation to the safety and health risk 

posed to any person who may be affected by his undertaking at the place of work. 

OCCUPATIONAL SAFETY AND HEALTH (AMENDMENT) ACT 2022 

“construction work designer ” means any person who in the course or furtherance of a business—

(a) prepares or modifies a design; or

(b) arranges for, or instructs, any person under his control to prepare or modify a design,

relating to a building, structure, product or mechanical or electrical system intended for a particular structure;

“design” means any drawings and its details and includes any specification and bills of quantity ,including specification of any plant

or substance, relating to a structure, and any calculation prepared for the purpose of the design;

OSHCIM Reg. (Draft)



Apakah contoh amalan terbaik dalam
reka bentuk?

Contoh-contoh applikasi GPP dalam reka bentuk
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#1

Avoiding risks by asking if you can 
get rid of the problem (or hazard) 
altogether.

• Move air conditioning plant on a roof 
to ground level, so that work at height 
is not required for either installation or 
maintenance.

• Position a door away from a traffic 
route.

• Design a roof with a high parapet to 
eliminate the risk of falls.

Bengkel OSHCIM BKTB 2023 34
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#1 Avoiding risk

Avoiding work at height during construction 
or maintenance work

1. Design windows on tall buildings so that 
they can be cleaned from inside, rather than 
relying on potentially difficult external 
access.

2. Move air conditioning outdoor unit at 
height to ground level.

3. Design accessible flat roof with high 
perimeter parapet.

4. Early installation of permanent means of 
access, & prefabricated staircases with hand 
rails.

5. Provision of edge protection at permanent 
works where there is a foreseeable risk of 
falls after handover.

6. Design safe access (eg. barriers) to roof 
mounted services (for maintenance).

Bengkel OSHCIM BKTB 2023 35
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Avoiding work at height during 
construction or maintenance 
work
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#1 Avoiding risk

Avoiding hit by moving vehicle 1. Position entrance away from traffic route.
2. Adequate access for construction vehicles 

to minimise reversing requirements (one-
way systems & turning radii)

3. Design external manholes away from 
vehicle access zones.

Avoiding risk to the public 1. Thoughtful location of mechanical and electrical 
equipment, light fittings, security devices and so 
on to facilitate access, and placed away from 
crowded areas.

2. Design internal manholes and inspection 
chambers away from circulation areas.
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Avoiding hit 
by moving 
vehicle
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#1 Avoiding risk

Avoiding risk relating to concrete work 1. Off-site fabrication & prefabricated elements to 
minimise on site hazards.

2. Use an expanded metal material to construct the 
formwork for the stop end mating surfaces to 
avoid hand-scabbling.

Avoiding processes giving rise to large 
quantities of dust, fume, suspended particle 
or harmful substances

1. Specification of concrete products with pre-cast 
fixings to avoid drilling.

2. Use blocks that can be cut using block splitter 
techniques rather than mechanical cutting, which 
produces large amounts of harmful silica dust.

3. Adopt BIM with the implementation Use 
Common Data Environment (CDE) during design 
stage to avoid unintended cutting process.

4. Off-site timber treatment if PPA- & CCA-based 
preservatives are used (boron or copper salts can 
be used for cut ends on site).
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Avoiding 
risk relating 
to concrete 
work
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Avoiding processes giving rise to large 
quantities of dust, fume, suspended particle 
or harmful substances
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#2

Evaluating the risks that cannot be 
avoided. Assess unavoidable risks so that 
control measures may be implemented to 
reduce risks to an acceptable level.

• Work out whether the effort and expense 
of installing a fixed access system is 
appropriate if an area is only 
occasionally reached and the work can 
be done using a MEWP.
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#3
Combating the risks at source. Better to design out or 
minimize risks where practicable rather than leave them to be 
dealt with on site.

• Eliminate the cause of the noise rather than providing 
enclosure for protection

• Cover unprotected floor opening rather than posting up a 
signage

• Arrange for services to be isolated and diverted away from 
the work area.

• Design structures that allow for fire containment during 
construction.
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#4
Adapting work to the worker, esp. 
design of workplaces, type of work 
equipment & choice of working & production 
methods, with a view, in particular, to 
reducing the health effects of monotonous 
work and work at a predetermined rate.

• Provide workstations at an appropriate 
height.

• Position lighting for easy access during
maintenance, such as by positioning 
bulkhead lights on landings and not 
halfway down staircases.
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#4 Adapting 
work to the 
worker

• Give workers adequate control over their 
tasks. 

• Reduce the duration of workers have to 
work at predetermined speeds and in 
monotonous work. 

• Provision of adequate access & 
headroom for maintenance in plant 
room, & adequate provision for replacing 
heavy components.

• Specification of half board sizes for 
plasterboard sheets to make handling 
easier.

• Design of environments with 
consideration of proper lighting, noise, 
vibration, temperature, wetness, humidity 
& draughts or chemical and/or biological 
conditions during use & maintenance 
operations
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#4 Adapting work to the 
worker
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1. Site layout that does not allow adequate room for delivery and/or storage of 
materials, including site-specific components. (DRA3)

2. Heavy construction components which cannot be handled using mechanical lifting 
devices (because of access restrictions/floor loading and so on). (DRA2 & DRA3)

3. On-site welding, in particular for new structures. (DRA2 & DRA3)
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#5
Adapting to technical 
progress: consider new 
techniques or technologies. To 
maintain pace with technical 
progress in safety.

• Specify self-cleaning glass.

• Prefabricate elements off site.

50
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#5 Adapting 
to technical 
progress

• Install gas-detection equipments to 
continuously measure and monitor the 
level of air contaminants in a tunneling 
work, rather than appointing an 
authorised gas tester (AGT).

• Equip the measuring equipment with 
alarms to warn of potential hazards and 
data logger to keep information 
electronically.

• Use pre-fabricated building elements.

• Use building information modelling (BIM) 
on the project.
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#6

Replacing the dangerous with the non-dangerous 
or the less dangerous.

• Switch to using a paving block that is lighter in 
weight.

• Substitute solvent-based products with water-
based equivalents.

• Recycle tyre kerbs instead of using heavy concrete 
ones.
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#6 Replace/ 
Substitute

• Substitute chlorinated cleaning solvents 
by a less toxic material,or if practical, by a 
non-toxic method.

• Use pile cropping techniques instead of 
demolition by hand-held breakers of the 
top sections of concrete piles.

• Using non-slip materials on floor surfaces 
in areas (entrances, floors, ramps and 
stairs) exposed to the weather or 
dedicated wet areas.
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#6 Replace/ Substitute
Use pile cropping techniques instead of demolition by 
hand-held breakers of the top sections of concrete piles.
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#6Replace/ Substitute
Using non-slip materials on floor surfaces in areas exposed to the weather
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#7
Developing a coherent overall 
prevention policy which covers 
technology, systems of work, 
organisation of work, working 
conditions, social relationships & the 
influence of factors relating to the 
working environment.

Set standards.
• Specify that all blocks should be cut 

using block splitter techniques rather 
than mechanical cutting, which 
produces large amounts of harmful 
silica dust.
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#7 Policy for Prevention

• Be developed by designer (or project organisation’s 
such as client) 

• Set clear terms on the project’s approach &
commitment towards prevention

• Be appropriate to needs, nature & scale of project 
risks

• Be understood & implemented at all phases of the 
project

• Be reviewed periodically & amended to ensure 
sufficient resources are allocated

• Include appointed person with spesific roles, 
responsibilities & accountabilities
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This policy should become standard or 
specification in contract in which designer and 
contractor used during design and construction 
phases. 
Examples:

• Specify that all blocks be cut using block 
splitter techniques rather than mechanical 
cutting, which produces large amounts of 
harmful silica dust. 

• Specify mandatory appointment of  temporary 
works co-ordinator according to BS 5975.

• Specify the use of engineering controls 
(collective protection) to minimise the use of 
PPE.

• Specify pre-construction information (eg. 
asbestos surveys, details of geology, 
obstructions, services, ground contamination 
etc.)

• Specify non-fragile roof lights & roofing 
assemblies.

Bengkel OSHCIM BKTB 2023 59
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#8

Giving collective protective 
measures priority over individual 
protective measures, and making provisions 
so that the work can be organised to reduce 
exposure to hazards.

• Make provision for traffic routes so that 
barriers can be provided between 
pedestrians and traffic.

• Provide fixed edge protection (barriers) 
rather than running lines.
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#8 Collective 
Protection
• Collective protective measures refer to risk 

controls that would give protection to more than 
one person

• Ensure work can be organized to reduce 
exposure to hazards

• PPE should be the last option within the control 
strategy

• PPE may be useful whilst other control measures 
are being implemented or developed

• PPE should be suitable and appropriate for the 
job
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#8
Collective 
Protection
Examples:
1. Design structural steelwork 

roof to accommodate safety 
nets.

2. Design structural steelwork 
column to accommodate 
holes at 500mm and 1000mm 
above the floor slab (makes it 
easy to install cable or wire 
perimeter cables).
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#9
Giving appropriate 
instructions for workers. Give 
workers appropriate 
information, instruction, training 
& supervision
• Provide information on 

drawings or instructions, such 
as intended sequencing, 
hazards during any future 
cleaning, maintenance, 
alteration & demolition.

• Use BIM
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Borang DRA 1
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Borang DRA 2
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Borang DRA 3
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Daftar Risiko



Rujuk Guidance Booklet 
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THANK YOU

BOARD OF ENGINEERS MALAYSIA
Tingkat  11 & 17, Blok F Ibu Pejabat JKR

Jalan Sultan Salahuddin, 50580 Kuala Lumpur
http://www.bem.org.my 

enquiry@bem.org.my or complaint@bem.org.my. 
Tel:  03-26912090; Fax:  03-26925017 

“Committed To Engineering Excellence”
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