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Occupational Injuries & Fatal
Occupational Injuries Statistics oi:2-20)

Fa

A
‘3 Occupational Injuries &&=S Fatal Occupational Injuries

4.90

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

s Number of Occupational Injuries s Occupational Injuries Rate I Number of Fatal Occupational Injuries === Fatal Occupational Injuries Rate

Reference: Big Data Analytics: National Occupational Accident and Disease Statistics 20
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SLOW IMPLEMENTATION
OF SAFER INITIATIVE ON
DESIGN & TECHNICAL

THE LEVEL OF RISK HAS
INCREASED

Challenges
of OSH in
the new

RISK MANAGEMENT
APPROACH

SAFETY KNOWLEDGE
WITHIN ORGANIZATION

POOR DISSEMINATION
OF ACCIDENT
INFORMATION

. UNNERSITI TEKNOLOGI NALAYSIA ’ BEM Engineers f BEMEngineers

LACK OF LEARNING
FROM ACCIDENTS
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Unbalance Risk Management Approa

Accident Corrective Action

Safe by
Design
18%

Accident Causes

Organizational External
Errors Factors

9% 1%

Passive-
engineered
12%

Human Error
23%

Active-
engineered
14%

.MTMIT:M Ref: Kidam et.al (2010) 13t Los N BeMengieers. §  BeMengneons
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Suitability Analysis

Tvpe of No. of Percentage of Process Safety Actions (%)
E Acti
rrors ctons Most Less Not
Suitable Suitable Suitable Suitable
External 31
DE‘:Sig[l 3 ,2 33
Technical 1 : 131
Human 1 ;}r 15
Organizational 067 85 5 6 4
Average 1.416 41% 15% 10%%6
Suitable 56%
Unsuitable 47%

Jurnal Teknologi, Vol. 79 No. 3: March 2017
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>70% of Accident Repeated Naturally....

* Normal Accident Theory (NAT)

S80%

70%

60% First Accident

50% B Reoccur

W Similar

40%

Frequency

30%

20% =

10%

0%
Accident Type

Ref: Jihan et.al (2015) Jurnal Teknologi
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HierarChy Principlgf)?;isz:tion (PoP)
of Control Prevention through Design (PtD)
/" MANAGEMENT . ;. DESIBN |
g & i I & B
' PROCEDURAL '\ TECHNCAL 1 | 4
» CENTERED . « GENTERED ,

. UNIVERSITI TEKNOLOGI MALAYSIA

Inherent safety/PtD/DfIOSHCIM

Safeguards

W | h (=

systems, etc.

Indications,
Control warnings, etc. 20%
method Manuals, approved 200

Scurce: Japan Industrisl

no Jisasi” (Aealities

and Health Azsocistion, "Shokuba ro Risk Aszesameant
Workplacs Rizk Asseasmeant), 1990, p.2e

Inherent Safety

Engineered Safety

Conti
n

Procedural
Safety

BEM _Engineers
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OVERALL RISK A B
MANAGEMENT LIFECYCLE =~~~

.

IDENTIFY HAZARDS &
ELIMINATE RISK,
SUBSTITUTE & ISOLATE

REDUCE RISK

rn<mr x0-—23

I
I
ERP |

RISK MANAGEMENT PROCESS

., UTM 5 N semEngineers . f  BEMEngineers




=13\l Overall Risk Management throughout
webinar Project Lifecycle

SERIES
Safer & Healthier
Design

ERP

Technical &
Engineered Safety

Development & Design
Procurement, contract, Spec-in
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Impact Assessment

v Legal
v Management
v" Documentation
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OSHCIM IMPACT

ASSESSMENT - LEGAL
Low Legal No Legal * The majority of the legal aspect
imggjct impact gets a high impact score (75%)
: 7% implying an urgent need to comply
with OSHCIM requirements based
'V'Lediulm on Section 18A and 18B to avoid
imelf:d penalty based on OSHA

9%

(Amendment) 2022.

 Impact of non-compliance is high,
because the penalty in OSH4
(Amendment) 2022 is RM5(Q

, BEM _Engineers f BEMEngineers
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OSHCIM IMPACT @) -
ASSESSMENT - MANAGEM ENT

Man:;"ment * The aspect for impact on Client Project
impact management are focusing on existing
23% management system, including overall
project management, design risks
procedure and contracts.

« Assessment shows a 50% high impact
of the management aspects which
iIndicates some improvements or

High additional aspect are needed, to f
Management implemented and comply with O§

impact
50%

Medium
Management
impact
27%

, BEM _Engineers f BEMEngineers
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OSHCIMIMPACT @&
ASSESSMENT - DOCUMENTATION __

* The assessment shows that documentation aspects
have a high impact (83%) on Client in implementing

impact the OSHCIM.
3%

Medium No Documentation
Documentation

impact
14%

» Current practice, the basic documentation: Client
Brief, Pre-Construction Information (PCI), and
Construction Phase Plan are already in place.
However, most of the documents are lacking
OSHCIM-related details as per OSHCIM guidelines.
Hence, the existing documents need to be upgraded
to fulfill the OSHCIM compliance.

High « Other new documentation are to be prepared
Documentati including design risk assessment, OSHCIM-j

on impact TOR and LOA for appointment of designer
83% contractors and others as per assessmeg

, BEM _Engineers f BEMEngineers
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Impact Assessment

v Pros & Cons
v Benefits
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COST IMPACT

20
* The costs and benefits of OSH 15 U
implementation are found to be in balance. 10
» Negative impacts have been identified are > ._
only the short term, i.e.: Appointment and 0
professionals’ fees, designers’ risk =
assessments, and training. 11
-10
* For positive impact, it is a long-term impact,
I.e.: reduction of accidents at site, which 15 Large _ N Large
reduce the cost due to accident, reduction in negative | ceative  Positive ) ive
maintenance cost, improvement of mpact Pact IMPACL
management procedures for on-time project mCost  -14 -11 YAy

delivery, improved productivity and quality
and avoidance of ad-hoc cost during
construction.

, BEM _Engineers f BEMEngineers
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* In terms of project’s progress, most of
respondents decided that OSHCIM
Implementation have a positive
impacts to Client.

OSHCIM implementation will ensure
poor design and poor work schedule
are eliminated in the first place.

Resulting in a well-planned and
positive impact on the project's
progress due to the improvement in
management procedures for on-time
project delivery, improving productivity
and quality

PROGRESS / DELIVERY IMPAC

7 {rr r )
4 -

y =

40

41

30

20

10

O —mm .—
-4 -3
-10 ] ]
argg Negative Positive afg.e
negative

) impact impact
Impact P P

M Progress/
Delivery

, BEM _Engineers f BEMEngineers
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SAFETY & HEALTH IMPACT

« Assessments indicate that the safety and 1>
health impact of OSHCIM implementation 10 13
Is mostly positive.

 OSHCIM promotes the concept of the 5
general principle of prevention (GPP) .

from the early design stage, where the
hazard has been identified and designed
out, while the remaining risk is carefully

mitigated with proper method. 10
. . : Large : " Large
* Thus, resulting in a safer, healthier and hegative Negative Positive
more robust design of construction, with impact impact  impact

fewer risk to the workers, building ) ) |
structure and operability and safety and W Safety & Health) -6 ° 1 4
health of the users.

, BEM _Engineers f BEMEngineers
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ACCIDENT RATE IMPACT

* For the accident rate, the assessment shows a 2>
positive impact in this aspect. 20 A
» This is due to the core of OSHCIM that is to 15
prevent hazards rather than controlling hazards
: . . 10
by performing the risk assessment and applying
the general principle of prevention. 5
» Application of OSHCIM-based aspect such as 0 —-
CDM in UK, DfS in Singapore and WSH in - -2
Australia, has proven a significant reduction in
accident cases at construction projects. -10 Large
« Implementation of OSHCIM is expected to negative '\:fngs:c\;e 'Tr?f;gzte
positively impact construction projects in the impact ‘
reduction of construction errors, failures and W Accident Rate o3 me2 s me AN OO
accidents.

, BEM _Engineers f BEMEngineers
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PRODUCTIVITY IMPACT

In terms of productivity, OSHCIM is found to

have a positive impact on productivity. 34
A systematic and well-planned project 29 2
construction for the whole project lifecycle will 24
ensure effective productivity for day 1 of project 19
planning. 14
|dentification of hazards and constraints helps to 9
provide better work scheduling. Therefore, any 4

barrier or obstacle is identified and corrected at

an early stage. B _. 1
6

OSHCIM will also improve management ' Large

f . I Negative Negative Positive
procedures for productivity and quality eg impact  impact
impact ‘

i.e.. work method, physical constraint and traffic = Productivity ‘_—-

arrangements to be designed early and will
boost productivity | W BemEngneers. £ BeMEngineens
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SUSTAINABILITY IMPACT

 OSHCIM approach is part of o

Sustainable Development Goals 14
(SDG)

* The impact assessment show that
OSHCIM considers the SDG 4
requirement significantly and 0

supports several goals such as -1 —l
- Good health and well-being

- Industry, innovation, and Large

rge
. . Negative Positive
infrastructure nlfngsz'cvte mpact | impact ‘
- Decent work and economic

m Sustainabilit -5 0 5

, BEM _Engineers f BEMEngineers
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« OSHCIM promote maintainability 8
throughout project lifecycle. Starting from 6 7
project idea until demolishment of a project. 4
« It is significantly being emphasized during 2 I_
design risk assessment 2 (DRA2). 0
» For the long-term effect, it could positively B =
reduce any ad-hoc maintenance costs Iin 4
-6
future. Large Negative Positive
negative

* However, the negative impact may be due impact mPact impaa

to additional cost during construction for = Maintainability eSommESmsm
accessibility or any special structure W eMengnees . §  BeMEngneers
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ONSTRUCTIBILITY IMPACT

* In terms of constructability, OSHCIM 14
has a positive impact on this aspect. 1(2) 13
* As mentioned, OSHCIM promotes a 8

systematic and well-planned project
construction lifecycle in the early

6
4
X : B
phase. 0
N , B3
* Thus, improving the proper schedule, y
constructability technology, and nei;ieve Negative Positive 'S¢
constructability methods such as impact mPact impact ‘ﬁ

precast, IBS, remote sensing, and = Buildability/ 4 : ‘-
other methods that are safer and Constructabilityl _L__

more reliable and effective.

, BEM _Engineers f BEMEngineers
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IMPACT

* The impact assessment shows
a negative impact, where the
aspect is considered a new
design task and it seems like a
load to the current designer on
top of their existing tasks.

* Consideration on modification
and renovation should be
provided in the early stage as it
able to ease in the long term,
future, or next project

1ODIFICATION/RENOVATION

O DN ONERORPRNW

m Modification/
Extension/
Renovation

Large . . Large
g. Negative  Positive g
negative . . positive
. impact impact .
impact AR,

_2 _4 Jl -

, BEM _Engineers f BEMEngineers
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OPERABILITY/VUTILISATION IMPAC

« OSHCIM promote systematic and well-
planned project construction life-cycle,
hence it will positively impact the
operability and utilization of the buildings.

» Foreseeable functional use of the
building were considered during the
design phase to ensure the positive

W NEFRPOERFRDNWDPU ON
o

Large . . Large
. . . . negative Negative Positive
impact in terms of its full function. e impact  impact

« Majority of the positive impact shows that m operability &
OSHCIM is able to keep the operation of ~ Utilisation
the building safe and reliable. N BeMEngnees .  f  BeMEngineers
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* Based on this aspect, the negative
Impact is based on the perspectives
from the designer that they are
overdoing their duty with OSHCIM.

« However, proper planning and
communication between team project
will help reducing unnecessary costs
and disruption of the project progress

* As a result, it optimizes the client's
benefits against the resource input and
reduce miscommunication

O DA WNEROR N W

ARIATION ORDER IMPACT

Large
negative
impact

M Variation Order

(VO)

-1
‘_

Negative Positive
impact  impact

, BEM _Engineers f BEMEngineers
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LASH DETECTION IMPACT

 In terms of clash detection, a systematic and well-
planned of project, it will reduce the clashes during
design and construction.

« OSHCIM promotes the usage of Building
Information Modeling (BIM) in the early-stage
planning, which could help in detecting clashes.

« |t effectively identify, inspect, and report

: : : : 0 0 0
interference in a construction project model.

Large
* It will speed up projects progress and eliminate negative

chances of multi-level design changes which can impact

A
result in budget exceeding and delay in project W Clash Detection 0 i‘-
completion time. (C&S- M&E) o

, BEM _Engineers f BEMEngineers
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Negative Positive
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ROJECT COOPERATION AND
COORDINATION IMPACT

« Based on OSHCIM concept, the client

8
should ensure that the design team 7 8
cooperates, and coordinates work g
frequently. A
« Any design constraint or problem on ;’
site, should be brainstormed and )
come up with proper design solutions 0 0 0
involving multi-engineering discipline. a8 \egative Positive 5
negative impact  impact posmve
* Hence, OSHCIM will have a positive Impact
impact in ensuring the cooperation =  Project
. . . Cooperation and
and coordination of a project. Coordination e

, BEM _Engineers f BEMEngineers
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CHNOLOGICAL ADVANCEMENT
IMPACT

8
« OSHCIM involves efforts to 7 8
anticipate and design out hazards 6
by the usage of new technologies c
* The basic principle of technology 4
could be applied when doing the 3
risk assessment to trigger the 2
critical design and user-friendly 1
technology selection 0 La‘: e 0
» Thus, it increases awareness of negative hiegative | Posttive
the work environment and all the impact 0 P
potential dangers. ® Technological
Advancemerj;c.__

, BEM _Engineers f BEMEngineers
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ASTE MANAGEMENT IMPACT

« OSHCIM promotes systematic and well-
planned project construction lifecycle that
start in early phase with the idea of robust
design

* The systematic method could reduce the
one-off usage of material or equipment
and upgrade planning on work activities
to make it usable multiple times and able
to be recycled.

w N P O R N W b U
o

« Enhancement of efficient procurement ' Large _ »
with a correct bill of quantity that just negative N_egatlv Positive
enough for the current process, without impact | € MPact 'mpaCt‘
excessive waste materials help in waste m Waste Generation -2 0 ‘-

management as well.

, BEM _Engineers f BEMEngineers
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CLIENT
starts here

DEMOLITION

CONTRACTOR
starts here %%y
DESIGNER
o starts here
B PRE-
; CONSTRUCTION
5,

.
.
-
-

MAINTENANCE
CONTRACTOR

* Need

Involvement/responsibility of
identification

+ duty holders varies with
% contract arrangements

« Feasibility study
* Develop spec., .
schedule & time .
starts here frame 2"
v * Prelim. design at
':__,‘- + Allocate budget CONTRACTOR
.o-'o ©E
FACILITY MANAGER
starts here

starts here

OWNER
starts here

BOWECS Regulations prescribe duty only

to the contractor at construction and post

. construction phases of a project.
Construction
Management

Guidelines

BOWECS

The Construction Management Guidelines
Regulations

recommend responsibility to the client,
designer and contractor at the planning

and design stages, and over the life cycle
of the building or structure.

f CEMEngineers
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Who is the designer & prmmpal
designer?

Designer

A designer Is an organisation or individual ,

who in the course or furtherance of a
business :

a)Prepares or modifies a design for a construction
project; or

b)Arranges for, or instructs someone else under
their control to do so, relating to structure, or to
a procduct or mechanical or electrical sy fe
intended for a particular structure.
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designer?
Principal Designer

A principal designer is the designer with control over the pre-
construction phase of the project.

* The principal designer can be an organisation or an individual
that has :

a)The technical knowledge of contruction industry relevant to
the project;

b)The skills, knowledge and experience to understand,
manage and coordinate pre- construction phase mcludln
any design work carried out after constru N be
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What should designer do?

1. Preparing or modifying design 2. Providing design information

|_ \ Provide info to:

» Taking account of the general * Principal designer;
principles of prevention in design ) = Other designer;

work * Principal contractor;
» Taking account of pre- construction = Contractors.
information

* Eliminating, reducing or controlling
foreseeable risks through

design
3. Making client aware of their 4. Cooperating with otherd
duties holders

- ' BEM Engineers f BEMEngineers
2 K7
4”/‘/,5 < i UNIVERSITI TEKNOLOGI MALAYSIA
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What should principal designer do?"

Identifying, Providing
eliminating pre-
or controlling construction
foreseeable information

risks

, BEM _Engineers f BEMEngineers
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OLE OF PD & DESIGNER -P
CONSTRUCTION STAGE

1. Site Visit

s

* The Principal Designer should
visit the site to assess the health
and safety issues affecting the
project.

ROLE OF PRINCIPLE DESIGNER — PRE- CONSTRUCTION STAGE , BEM Engineers f BEMEngineers
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OLE OF PRINCIPLE DESIGNE

— PRE- CONSTRUCTION STAGE
2. Pre-Construction Information development

» Supplementary Pre-Construction
Information provided by
Designers as the design of the
project progresses should:

v Be relevant
v Have an appropriate level of detail

v Be proportionate to the risks
iInvolved.

, BEM _Engineers f BEMEngineers

ROLE OF PRINCIPLE DESIGNER — PRE- CONSTRUCTION STAGE
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« The Principal Designer should use a schedule to

keep a record of the required information as it is
received. This should cover:

3. Design Risk Management

» Adequacy of information provided
» Date of receipt and source of information.

NO

DESIGN/ IDENTIFY ELIMINATE

RE-DESIGN HAZARD HAZARD Significant remaining risk information from
Designers;
I oW RieK for When receiving information on significant remaining
T00 RISKY TO BUILD A HIGHER ONE risks from Designers, check the following:
THEN RE-DESIGN g g
 Is the information clear, precise and in a form
NO Ak YES suitable for others?
RS v « Could or should the information be on a drgu

» The Principal Designer should log the res
from Designers; it is easy to lose track g
The Principal DeS|gner should be prog
seeking informatign

l l I M , BEM _Engineers f BEMEngineers
UNIVERSITI TEKNOLOGI MALAYSIA

YES
COMMUNICATE K'gmm

NO

SAFE

N

TO BUILD
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Designers do not have to eliminate all risks, but if they let them remain they do need to justify this. They must identify foreseeable significant residual risks and communicate these clearly to others. The Principal Designer should ask questions and prompt the Designers to comply with good Design Risk
Management and the intentions of CDM 2015.
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DLE OF PRINCIPLE DESIGNER®
PRE- CONSTRUCTION STAGE

Design Risk Management checklist < > reemamn X IrcommmH' >

(DESIGN &
PROCUREMENT) (COMPLETION)

CONTRUCTIO OPERATIONS &
NSsTAGE I MAINTENANCE
STAGE

(PLANNING)

' CONCEPT
DESIGN

Design Risk Management should take
place during:

DETAIL
DESIGN

TENDER

v Feasibility — Preparation and Brief
v Outline design — Concept Design (DRA 1)

v Detailed design stages — Developed
Design and Technical (DRA 2)

v Construction — (DRA 3)

ROLE OF PRINCIPLE DESIGNER — PRE- CONSTRUCTION STAGE
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When developing Pre-Construction Information, the Principal Designer should meet the Designers and discuss any issues that arise. They must ensure that Design Risk Management issues are discussed in design review meetings, team meetings, health and safety coordination meetings and workshops for
specific issues and continuing communication.
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FLOWCHART ; —
PROCEDURE FOR || Cmmlem | Ewee

3. Traffic Management | == (Tabled) ==j» FOEMA

DESIGN RISK 4 Site surroundings

5. Security

ASSESSMENT 6. Hazatdous materia

( DRA) l I. Prefabrication

Step 3: Detailed Deszign depp | 2. Heavy Lifting

Review DERULE2 3. Confined space

4. Falling from height

3. Temporary works
and sequencing

6. Layout == (Table7) = FORMEB

7. Access for
maintenance

3. Health hazards

0. Weather

10. Emergency route

11. Others

Steps Desien Revi IEE:EWI Document {hltpni.-‘Repurl‘."l‘\\

== 7

Required/

Step 1: Review Past Accident ; gmﬁﬂ ::alcqld'aﬁﬂ;l sl (Open Accident == ACCIDENT
Cases . Deszign specification Data) DATABASE

3. Lack of analysis

1. Temporary works

Step 4: Construction Phaze and sequencing
Plan Review 2. Specialist design me=> (Table 8) == FORMC
DRRULE3 3. Weather :
BEMEngineers

4. Others
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Working Sheet for DRA-1

Example of Working Sheet DRRULE 3
1. Hazard Identification 1. Risk Amalysis 3_Risk Control 4. Risk Analysis
FPrevention Throuwzh Design (FtD) Control Measures
- Adspt the work 1o Adspt to . -
- DOSSIELE z i1 Combat rick the individusl rchnical | ]DE"HE;BH Collactive = E Ak
Coda Element of design || POSSIBLE EVENT ) Tl s Z | Aveid rcks Substinme* through desim progmess | . protecdve | . PrreR FFE z B =
{optiomal) EFFECT | - At surce . Al PIEVENIOD instmuctions o 3 ]
=4 = = equipment, method | ensinesnng iy IMEASUTES — = = =
==~ changes comiTol = = =
§ sandy concrete
Di-1-a (i) (SIR 3 4| 12 na piling na na na na na na na 1 4 4
Stability of soil, that is, )
is it subject to land siip uneven settlement property damage
Di-1-a (ii] soft clay 4| a na : pling na na na na na na na 1 4 4
Di-5-a Trespass illegal entrance sabiotaj property damage | 3 | 3 na hoarding na ccTv na SEqurity na na na 2 3 4
surrounding hazands,
such s praximity to explosion, fire, Fia . & loss of lide, i storage & contaiment pit, | fire proof
Da-6-C storage tanks contamination chemical a & 4| 5 na na na distant follows ms- na Raction wall inment 3 3 o
associated with a storage propery = 871 i
petrol station

' BEM _Engineers f BEMEngineers
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FORM A

DR-RULE 1- Concept Design Review

PEOJNECT: TO DEVELOP TOWN HOUSE SHEET NO.: 01 O7T 01
PROJECT RISK REGISTER: JOE Mo.: EEVISION:
PRELIMINARY WORK 1 PREPARED EY: APPROVED BY: 1
Land Surveyor Principal Deslgnar DATE: 10 Sapt 2018
Blig] 4
= i = CLIEMLFI T PIVPC TO INCLUDE IN
ELEMEMTS OF . . + MOSSIRLE |- §- ] = “Le . . . . s DATE RISK OF HAZARD REMOVE
DRI POSSIHLE EVERT EFFECT j g 2] RISKE CORNTROL 1, 1 I:l.IJ‘]-. JN.I'( | HEALT IIIEE SAFETY FILE FROM LIST & BY WHOR
| 1Y es or Maoj {¥esar Moj
L|CE | R
L Shope | grownd Wineker and ] . —_— 207 Jan 2019 by Principal
D11A | Saoil condition st ity pubi Gaolechnical review of the generic design Undertaken. fes es Condractor
Diarmaga ba .
Design fo accourt far services known bo exiet .
— Uridergtaund undurl;ruug u — Incations an fhe site and design aut knawn Ve Yeas Z0th Jan 2019 by Principal
! seniess an sarveas - Said FRe= ‘clashes” whers fhay ane idenified and verifisd Cantractor
the Sile sarvioas resulling in T—— tor il of ——
disrupsian and ifury. ontact stabs companies for plans of sendces locations
PROJECT LEADER'E COMAENTS: H& 5 MANAGER'S COMAENT 5:
L Incanezivahle %1 Megligible
12 Beemnte 1 Melinod Bl Low AN thess issues have been explained o 6N designers AN risky wovk needs fo abisin pemmit io work ISEUED TO PRINCIFLE DESIGNER DATE:
L3 Conceivahle : Benous Ba-1i: Medium 16™ Sepd 2019
L4; Possible : Faral K13-25%: High ISSUVED TO ANOTHER DESIGNER &  DATE:
L% Minst likely . Catastrophic CLIENT 16 Sept 2014
DATE: 13" Sept 168 DATE: 14™ Sept 168

f BEMEngineers
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Working Sheet for DRA-2

* pased on the drawing (refer to Tabla 74)
#* rafer to Appendix B |GL DOSH HIRARC 2008}

RISK RESIDUAL RISK
— Compopent
DESICN ELEMENTS N mmnsm&m:{r Lmﬂ L Condition / Possible Design Fsmes* | Possible Hazards*® s Possible Design Solutions L s R
SIGNIFICANT
Circomstances *
chemical
1|Prefabrication Sewerags system caonfine space hazard/awyzen 2 install cctw o
difficiancy
- Wall usad Block work EMZONoMmic 1 o
1
manual
Fuof mass Working at height handling"wH/heat o
stress
Can building compaonents be prefbricatad, o
assembled oo ground and then lifted to posidon
for installation” o
Wall Brick work ergo/delay 3 block work 2 2 4
i, Im-
sim i)
mmethiod
i)
4]
Cnnﬂ].emﬁmgufsheﬂmﬁﬂsbedw.eniit& e Consider mansportation
meder congolled conditons to redoce the dust methiod
Ho
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SERIES

FORMB

DR-RULE 2- Detail Design, Maintenance and Repair Review

JOE Neo.: T: SHEET NO.
PROJECT RISK REGISTER: 105 TO DEVELOP TOWN HOU SE o1 or el REVISION:
PRECA ST WORK STAGE: PREPARED BY: APPROVED BY: i
CONETRUCTION ARCHITECT PRINCIPLE DE #1GHER DATE: 30 March 2019
. . POPCTPINCLUDE DN | DATE RBECR
Risk Anshysiz | PDTO DICLUDE
ELEMENTS OF : WHO LIEELY T0 15 THE RISK ACTICN REQUERED HEALTH & SAFETY | HATARD REMOVE
g DWe. /SPEC | POSMBLEEFFECT | oo oo oo ARCEETARIE FIZK MANAGEMENT _11~u)|:]1‘r Thr i
L |5 |gr| (esarN ez ar Ha) WHIM
=T
COnCIete
wall Uncontrolied
Installation - Callapse of precast Contractar shall
CONCTEIE elements 20th Apeil 2013 by
ozig | | fEnding, and being crusned \Wiorkar Acceptabie Competent workers win | follow best practice Yes Yes Principal
fransporting, pemitied to wark. approach o conduct
amd erecting Detwaen 8 precact the Inestallatian wark contEes
precast concrele element
concrete and ancther object.
- crushing due 1o
Impact af mowing Comtractar shall
~ Heawy Ifing abjects teEign and camied 20th April 2015 By
DZza - Ioads faling from WoTker Accegiable Cﬂmﬁg;fgﬂuﬂ&w"f‘ out fhe prozess af Yes TES Frincipal
A wehicles bacause P : wark accanding o Confractor
they are not aligned the bast pracice.
property
i ' PROIECT LEADER 'S COMMENTS: H & 3 MANAGER'S COMMENT'S:
ﬂ; I“"“"“F“]"‘ AL “! [“.?-]*5*’1" £l Low ISSUED TO PRINCIFLE DESIGHER. DATE:
13- Cancsivakls SE: Zerious F5-1% Madi Al risicy work meeds fo obfak permé fo wark 2 Aprll 2045
T | Ee R15-1 High ISSUED TO ANOTHER DESIGNER & CLIENT  DATE:
: Mast Hkaly : Catastrophic DATE: 1% Apnl 2018 2% Ap 2018

DATE: 1% April 2015
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SERIES

FORMC
DR-RULE 3-Pre-Construction Review

Risk Analysis
Ref Activity Hazard Persons at risk Design Measure taken, of being taken to eliminate or Information on the Residual Risk | Dt 1ssues neqm“hy-
L 5 R
. . . . Contractor to propose safe inci
D11A | Earthworks Slope / ground instabiliy. | Worker and public | Ceptechnical review of the generic design construction sequence and 15" Sept 18 ;':::::E?;r
undertaken. methods.
Contractor to obtain accurate
Design to account for services known to exist at locations location of underground services f
Damage to underground Ny . . 3 .
. . o on the site and design out known clashes’ where they are highway drainage before Principal
D21B #Igd;:gmund Sences on i:mg ;esstljlrfil:gin Waorkers identified and verified. Contact stats companies for plans of commencement of 15" Sept 18 Cuntlaglor
di - di 9 sEevices construction works and to verify /
isruption and injury. locations. locate prior to commencement of
any
consiruction activity.
Precast concrete wall 20" Ma Principal
n24E | installation - Uncentrolled collapse of Warker Desian f . e wall has been standardi Competent workers with permitted ¥ | Designer and
handling, fransporting, and precast concrete elements esign for precast concrete wall has been standardize 1o work. Principal
erecting precast concrete and being crushed between Contractor
a precast concrete element
and another object.
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FORMD

RISKS REGISTER
RISK BEFORE RISK AFTER
poatiyiiie AVAILABLE MITIGATION MEASURE o
ELEMENT | AcTiviTies | WHRAT COMNSEQUENCES
L|s|nr PRELIMINARY DESIGN DETAILED DESIGN CONSTRUCTION L | s | nr
D114 - Deep Construction | 1. Risk of land slips o | o | 5 | Shgament shoud be tﬂﬂﬁ?ﬁﬂm Discussions held with the Confractor to determine safe method of ; ; ;
Earthworks Excavations | Staff 2. Slipsitrips/ffalls m contractor earthwork

' BEM _Engineers f BEMEngineers
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GENERAL PRINCIPLES OF PREVENTION

1. Avoid risks 6. Replace dangerous by non-
2  Evaluate risks which dangerous or less dangerous

cannot be avoided 7. Develop a coherent overall
3. Combat the risks at prevention policy
source 8. Give collective protective
4. Adapt the work to the measures priority over
individual individual protective
_ measures
5. Adapt to technical

progress 9. Give appropriate instru .’

N semEngineers .  f  BEMEngineers
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DFS ADVISORY NOTE

AFFECTED PERSON:
Construction Worker

ACTIVITY:
Working from hedghit

HAZARD:
Unprotected aedge at height

DfS Prowision:

1. Contractor /| Worker to conduct own risk
assassment wihich shall imclude
provision of own safety equipment and
procedures.

Permaneant installation of lifelines should
be completed as soon as possible amnd
used during construction

A
Safety life line to
specialist details
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Capture the identified significant risks on CDM Visual Risk Analysis Drawings. Capture also other consultants significant risks

Design Hazard Analysis
GA Site
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THIS DRAVWING IS

SITE LOCATION PLAN -
(EXISTING) ’ ; WORK STAGE 3 - PLANNING

DESIGNERS RISK
Buikding Products and Construction Execution Hazards ASSESSMENT

_ " - 4 _ HEALTH AND SAFETY
The design t=am have highlighted unusual and signiScant fsks only that may not be obvous THE CONSTRUCTICN (DESHGN AND
nammﬂwz&nmmummw are not necessanty’ MANSCEMENT) REGULATIONS 2015

P ns Nat all WoIRS will D Carmied out by a P
g good Ske IgEMENt, Site Practice procadures, 1 an app STEMEN | i rawing should be read in conjunction with the
(whens app and in with HSE ox ] e L
The proposed works are designed on 3 wel estabiished of¢ WhEC Can D | G s Damer Siok Assassrments
carmied out by a competent F ", Should the find any area of
concem he must inform the designer in onder Thal appropriale action cn be Eken. LEGEND
Y
SITE SPECIFIC HAZARDS & SIGNIFICANT RISKS —— Exisling s¥ucurs
1 Resmicied Sile entrance - Namow driveway, OVErnanging nees Siong road verge, T T Tem=
hedgerow restricing views of passi ians and veh New

‘OvErneanl Cabies - NSK oF COllSion & Elecnic Shock

z

a Proximity of Sie access o busy pedesrian and wehi - "

a Narrow and limited SCCESS I near ganden - Wming & manoeuvrability cEfcul on she

5. ‘Working close 1o boundariesiamenity ansars used by Neighbows. /-, Sigrificant Hazar & Significant Risk
& RISK OF ground CONEMINaBon fom NESMy NStonc BNl site

7.  Existing serices presemt - fisk of UNMECHMEd Senices on sie (1)  omerRelevant Informason

: tertal materials containing asbesos % Actions for the next sage

0.

an.ugirg ml;_e-walig and collapse WNEPe EXISENg Mo

FOOTPATH & HEDGERCW RUMNING:
Al ONGSIDE HIGHWAY
= TREES LINING VERGE

PROXIMITY TO HISTORIC
LANDFILL SITE & POTENTIAL
FOR GROUND COMTAMINATION

Gazed areas - coliSon and ceaning.
Working at height over hwo stoneys - risk of faling and items Lalling from height

RaEpa

Ol

INFORMATION TO BE PROVIDED FOR NEXT STAGE @

of Exdsting iCE routes and Nigh voitsge cabies
Further invesbgation required Dy competent specalst 10 ascenain ground conditions

| and potential risk of ground contamination before builkding work stans on sie.
HL ﬂ/ F'I//H ﬂl - G ings of e1058Ng house and neghbouring sructures.
- ASDESIDS Survey OF exising buiiding 1o i or pr @nal jon of
any asbesws.
El; - @ ACTIONS TO BE TAKEN IN NEXT STAGES. @
| = . othes ENT MAM
] i 7] - = = e " n existng — cL E
1 i) ‘BUBQUIIE SUNVEYS & aP[IORNatsE CONMTacoNs Used 10 idemify dangenous Materials on
II ol i site andior their remonal
l ;3 - ‘Srucaral inspeciion of existing Stnuctures. by Stnactural Engineer Sor 1emporary & new'
I lcadings for materials, scafolding or plant.
- Existing Senices 1o be d, clearty and PROJECT NAME
— [E:gj; - ‘Consider ease of replacement of ight bulrs and height of oher controis or STings
i ﬁ ‘which require regular mantenance, especially above stairs or at high level Speci
i oWl Ui rlitings whers practicable. ] i . DERAWING TITLE
™ = ’mmﬁ-';’;: o be ¥ o 9= for n the: Designers Risk Assessment
l ’l l i = Pr'll:WCDr:;:hrb ¥ for e safe i Sce for o ‘ - o
- P g P - 11.01.17 RB JT
demaition, W cumsing of i upport of adi st . P ing
i 1 | i & the pubéic, ing at helght i crash bags & &l eaLs Som o
LT resyaim systems NTS@A3 1518160
A - Frincipal Coniracior to ensure Temporary Works Designer and Coordinaior appomnied  [oeawess oo REWIZICH
/ For all propping wons for strucural afterations of existing bullding, i [ Y CDMD1
i a ‘guandirail and ecge protection arund voics and stainvells. -
- This Desig Risk should be | on o the Appoi PrinGip
PROPOSED GROUND FLOOR PLAM REAR ELEVATION (SOUTH WEST) Designers andior Principal Confracior carrying out the next phase of works on this sie. PLANNING
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4. Preparing the Health and Safety File

e The Principal Designer must prepare the Health and Safety

File, and review, update and revise it as the project
progresses.

e The Principal Designer must also hand over the completed
Health and Safety File to the Client to keep.

e The Principal Contractor must then take responsibility for
reviewing, updating and revising it and passing it to
the Client when the project finishes.

f BEMEngineers

ROLE OF PRINCIPLE DESIGNER — PRE- CONSTRUCTION STAGE

Ny
%7 UNIVERSITI TEKNOLOGI MALAYSIAS SRS


Presenter
Presentation Notes
If the Principal Designer’s appointment finishes before the end of the project,
the Health and Safety File must be passed to the Principal Contractor for
the remainder of the project.
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OF PRINCIPLE DESIGNE

CONSTRUCTION STAGE —
5. Continuing liaison during the 3 A7
Construction Phase

- Dealing with design changes by Designers and
Contractors during the Construction Phase

- Consider the impact of these design changes on the
Design Risk Management strategy for the project in
consultation with the Principal Contractor.

- Assist Principal Contractor in identifying the risks
associated with the work and determining the
necessary controls that need to be put in place.

- Regular meetings will usually be the most effective
management tool.

ROLE OF PRINCIPLE DESIGNER — PRE- CONSTRUCTION STAGE
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SUMMARY: The role of the Principal Designer & Designer

SITE VISIT ASCERTAIN AND
PREPARE (IF NOT LIST DESIGNER
PRINCIPAL ASCERTAIN CLIENT UNDERTAKEN AS COLLATE CONTACTS |
CLIENT DESIGNER BRIEF RESOURCES APPOINTMENT L L VS PRE-CONSTRUCTION (NUMBER OF
BRIEF [ AND OF PRINCIPAL DESIGNER INFORMATION DESIGNERS SHOULD
RECEIVED INFORM CLIENT AGREE ASSOCIATED AGREE DESIGNER BRIEF) RECEIVEDFROM  HAVE BEEN AGREED
OF THEIR WITH FEES WITH IN WRITING CLIENT IN PRINCIPAL
i CLIENT CLIENT

DESIGNER

’ BRIEF] ’

PREPARE INITIAL

COMPLETE DESIGN HEALTH AND SAFETY OBTAIN FURTHER
RISK MANAGEMENT AND FILE AND AGREE WORK WITH PRE-CONSTRUCTION WORK WITH WORK WITH
PRE-CONSTRUCTION FORMAT AND CONTENT DESIGNERS INFORMATION VIA CLIENT, INFORM CLIENT OF NEED DESIGNERS TO DESIGNERS
INFORMATION AND ISSUE WITH CLIENT ON DESIGN PRINCIPAL DESIGNER, FOR FURTHER ASCERTAIN ON DESIGN
TOCLIENT ANDPOTENTIAL  s=e=e-- RISK MAN- DESIGNERS OR OTHERS PRE-CONSTRUCTION GAPS IN PRE- RISK MAN-
PRINCIPAL CONTRACTORS ISSUE INTIAL AGEMENT AND UPDATE INFORMATION CONSTRUCTION AGEMENT
ISSUE TO DESIGNERS HEALTH AND SAFETY PRE-CONSTRUCTION INFORMATION
TO CONFIRM THEIR INPUT FILE TO CLIENT AND INFORMATION
A 4 y y 4
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LIAISE WITH PRINCIPAL
CLIENT W"“ “m ﬁﬂ
::&%l:li PRINCIPAL CONTRACTOR
\ PRODUCES THE
CONTRACTOR
CONSTRUCTION
PHASE PLAN

linterface/decisions

ipal Designer input prior to appointment

isit

ipal Designer input during the Pre-Construction Phase

with Designers on Design Risk Management during
re-Construction Phase: Note - this applies to all “stars™

ruction Phase Plan and start on site.
- Assessment of the Construction Phase Plan is not
if the Principal Designer’s duties

WORKS START ON SITE iﬁfﬁ,‘ﬂf_ ;:;;En
AFTER SUFFICIENTLY
e CONTACTS WORKING FOR
CONSTRUCTION PHASE OR INCONJUNCTION WITH
PRINCIPAL CONTRACTOR
PLAN PRODUCED TOCLIENT [INCLUDING TEMPORARY
SATISFACTION
WORKS DESIGNERS)
IF APPOINTMENT LASTS
UNTIL THE END OF THE
CONSTRUCTION PHASE
THE DOTTED LINE HIGHLIGHTS (RECOMMENDED):
THE CONSTRUCTION PHASE
COMPLETE HEALTH
WHICH INCLUDES THE R Sty

CONTINUATION OF THE

PRE-CONSTRUCTION PHASE AND ISSUE TO CLIENT '

The role of the PD & Designer (cont'd)

WORKWITH
DESIGNERS
ON DESIGN
RISK MAN-
AGEMENT

WORK WITH
DESIGNERS
ON DESIGN
RISK MAN-
AGEMENT

OBTAIN FURTHER
PRE-CONSTRUCTION
INFORMATION AS REQUIRED ’-;;‘I:Er::*
BY TEMPORARY WORKS S0 Fakcion Hous
DESION ERSH}ESIGH CHANOES | s st fosiAaioen
PRE-CONSTRUCTION
CONTINUALLY REVIEW AND
UPDATE THE HEALTH AND INFORMATION
SAFETY FILE
OBTAIN FURTHER
PRE-CONSTRUCTION
INFORMATION AS REQUIRED WORK WITH
BY TEMPORARY WORKS I;!I'ISI!JI!::
n:smnsaﬂcts_s_lﬁ CHANGES I
CONTINUALLY REVIEW AND AGEMENT
UPDATE THE HEALTH AND

SAFETY FILE ’

y
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THANK YOU

“Committed To Engineering Excellence”

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

Y emengneers  f  BEMEngineers
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