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Agenda for Today

» Objective
|
» Overview of DfS Management =k
System

* [ntroduce DfS Risk Control
Framework

* How to implement DfS
o Roles & Responsibilities
o Templates & Tools




Why Safety Matters

« Constructionis recognisedas one of the most hazardousindustries globally.
+ In additionto the human cost, such accidents contribute to project delays, financial losses, and damage to organisational reputation.
+ Prioritising safety extends beyond mere compliance; it embodies a culture of safety that begins with strong leadership.

Fatality Rate per 100,000 Workers

Construction Sector Accidents and Fatalities o5
No. of ReportabIeAsc:éf:rnts in Construction No of Fatal Injuries 20
Year 2021 2022 2023 2024 2021 2022 2023 2024 "
10
Hong Kong 3109 3046 3097 3097 23 17 20 14
0
Singapore 139 171 167 166 13 14 18 20 2021 2022 20232 2024
== Hong Kong =—=Singapore
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Why Design for Safety

Below is an example of integrating DfS in a live substation: maintaining safe access routes at the 275 kV cable flat.
Before After
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Current Control Measure

+ Installation of metallic platforms over transmission cables to * Improved cable installation above ground at about 2 m for new-built
maintain access routes

Safety Improvements

+ Striking a balance between limited height of floor and maintenance
requirements

+ Maintaining a more safe and clear access routes at ground level

Providing more space for future cable diversion, maintenance and
enhancement

» Risk: Cannot maintain aflat and clear access routes at ground level
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Objectives

—| Build understanding: Increase awareness of DfS principles and the DfS Management System
“io: across project stakeholders.

__ |- Enable application: Equip teams to implement DfS using standard templates, checklists, and \
= workflows for consistent delivery from briefthrough O&M. \

Strengthen safety culture: Embed the risk-control hierarchy and proactive hazard identificationto
reduce incidents, rework, and delay.

aurecon



Overview of DfS Management System
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Overview of the DFS Management System

Background & Introduction

DfS Core Guiding Principles

Hong Kong’s Journey to Safer Design Practice
+ Dfs (Designfor Safety) in Hong Kong is modeled after the UK's Safety in ;3;
Designand CDM framework. A

+ Firstintroduced in 2008, Dfs was integrated throughout local construction Communication
projects by 2016. & Coordination

* In 2020, the CIC Task Force established a roadmap to develop a
comprehensive DfS Management System. e

JES—
Condud . i e gl Rorn e
Aararesy e ! [ A ———] .
Seruna Task Seomina o6 | eebected e prinasient Ownership &
Fors on Design workshop for Bode. b0 dewelop | and principle Frasmarvenels and Sot o De5 R
for Sately g cunes. | peoects operaton mode of DS Knowiedgs Hub Leadership
2025 *

=

Iderity Deaign Davaiop D05 Chiresicp DF5 Faciitat s of Sl op s DS ) .
for Satety Iramamgrkicperston  Felerence Matwrialy mmnnﬂs Alance & Helpdesk

i e ] frezde patabie i for i conwinucion Bervics R|5h Pre“re"tlo“

Rewritamewon. i ey

& Management

2]

Evaluation &
Training

What is ‘Design for Safety”

Designfor Safety involves identifying and mitigating potential hazards
early in the design process and throughout the project lifecycle.

Key Duty Holders

Stages & Phases

Regular Monitoring and Sharing of Key H&S Files

* Regular Review Meetings

Set up Feedback Mechanism

Establish Centralised Knowledge Hub to Share Information

Integrate H&S into Key Business Decisions

Ensure Appointment and Resources Competency through
Regular Audits and KPI Tracking Mechanism

Reduce Risk at Source

Early Contractor Involvement

Manage Key Information inthe H&S Files

Apply Digital Tools to Enhance Risk Identification

Assess H&S Knowledge, Skills and Experience
Accredit Training Course with CPD Provided

Track Lesson Learnt and Assess Key Risks and Design
Changes

- (& =
dh e \_ Project set up
Client Designer Contractor Maintenance Functional Roles (client

Supervisor  rep, architect, AP, PM)

Pre-tender

Operation &
Maintenance

Tender > Construction > Handover >



Introduce DfS Risk
Control Framework
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How to Identify, Assess, and Control Risks Using the Reasonably
Practicable Approach (1/2)

We can produce a safe design Hierarchy of Controls

MOST
through:

EFFECTIVE

r s

+  Consultation, engagementand Eliminate
drawing on experiences Physically remove the hazard

+  Analysis ofassetinterfacesto
identify hazards Substitute

Substitute the hazard with less hazardous

+»  Eliminate hazard or minimise risks plan process or substance

+  Use ofHierarchy of Control
Isolate

Separate the hazard fromthe
person

+ Life ofthe asset

Engineer Controls
Physical changes

Woﬂ'ﬂﬁﬁgwe preventing the process of
an adverse event
Administrative
Working below Controls
the line

Y

LEAST
EFFECTIVE



How to Identify, Assess, and Control Risks Using the Reasonably
Practicable Approach (2/2)

Substitute

Isolate

1
1
1
1
1
1
1
1
I
1
1
1
1

BEFORE



How to Implement DfS

*+ Roles & Responsibilities
+ Detailed Implementation Plan

+ Templates & Tools

g
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Roles & Responsibilities
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Roles & Responsibilities

Effective DfS implementation relies on clear roles and responsibilities. We have outlined the expectations for the Client, Designer, and Constructor
throughout the project lifecycle to help with smooth integration of DfS.

The Client is responsible for ensuring the successful implementation of DfS by providing management support, appointing and empowering key roles,
promoting a strong safety culture, coordinating risk management, and overseeing all phases from project setup through to completion.

D Holders Stage Responsibilities

Promote Safety Culture

Ensure a "safety first" mentality is embedded across all project phases.

Apply H&S incentives or benchmarks to duty holders.

Address cost concerns that could hinder health and safety.

Risk Management

Coordinate sharing of identified risks to eliminate or mitigate them throughout the project.
Require all duty holders to remove or minimize significant risks at their source.
Management Arrangements

Ensure management arrangements are established, maintained, and actioned throughout the project
lifecycle.

Allocate sufficient time and resources for the project’s success.

Lessons Learned

Set and review lessons learned with the Designer, Contractor, and Maintenance Supervisor throughout the
project lifecycle.

All Stages




Roles & Responsibilities

@ For Client (2/3)

The Client is responsible for ensuring the successful implementation of DfS by providing management support, appointing and empowering key roles,
promoting a strong safety culture, coordinating risk management, and overseeing all phases from project setup through to completion.

Project Set Up Phase

Client

Design Phase

Establish Information

Provide relevant information to the project team for proper planning and execution.

Embed DfS principals and practices in the contract documents

Role Assignments

Appoint and empower the Designer.

- A Designer to undertake the project and ensure other roles are competent by accessing qualifications,
experience, and professional membership status

- A Designer to comply with their duties in terms of DfS

Group duty holder leads into a project review team

KPI Setting

Setand review KPls, both Lead & Lagging Indicators, for the Designer and other involved parties.
Safety Consultation

Be advised by the Designer on safety and health aspects, including design finalisation and material
selection.

Risk Reduction in Design

Work with the Designer to reduce significant risks during the design process.

Pre-Construction Plan

Provide Pre-Construction Information before work commences.

KPI Review

Review performance against KPIs during the construction phase.




Roles & Responsibilities

o For Client (3/3)

The Client is responsible for ensuring the successful implementation of DfS by providing management support, appointing and empowering key roles,
promoting a strong safety culture, coordinating risk management, and overseeing all phases from project setup through to completion.

Construction Phase

4 ¥ T

Welfare Facilities
Ensure that sufficient welfare facilities are provided by the Main Contractor and checked at the start and
maintained throughout the project.

Construction Phase Plan

Ensure the Contractor's Construction Phase Plan has adequate arrangements to manage identified risks.
Ensure construction can be carried out safely without health risks to anyone involved.

Rehearsals and Risk Identification

Promote rehearsals to identify and eliminate or reduce significant risks.

Completion and Handover

Check completion and handover arrangements before project completion.

KPI Review

Review performance against KPIs during the construction phase.




Roles & Responsibilities

Effective DfS implementation relies on clear roles and responsibilities. We have outlined the expectations for the Client, Designer(Functional role to
coordinate DfS), and Constructor throughout the project lifecycle to help with smooth integration of DfS.

* The coordinationrole of the Designer, appointed by the client, is essential for leading and integrating DfS throughout the project. This role can be filled by a
Client Representative, Architect, Authorized Person, or Project Manager.

+ [If the designer lacks DS capabilitiesand there are no in-house health and safety resources available, the Client can appoint a coordinator or team to handle the
role.

* The functional role ensures that DfS principles are integrated throughout the project. This role involves coordinating with stakeholders, leading DfS meetings,
maintaining documentation, and using digital tools to identify and reduce risks.

Duty Holders Stage Responsibilities

Coordination with Design Team

Check, monitor, and coordinate to ensure that designers are fuffiling their duties.

Review lessons learnt with the Design Team

Documentation & Information Sharing

Ensure that all relevant information on significant risks and their mitigation is provided to the Client.
Demonstrate that information has been shared effectively and is accessible (such as using a Common
Data Environment) to all relevant parties.

Use standardised templates and auditable procedures to maintain uniform documentation.
Establish DfS Processes

Set up regular DfS review meetings.

Maintain the DfS Register and Pre-Construction Information (PCI).

Establish key relevant information and processes for the project.

All Stages

Project Set Up Phase




Roles & Responsibilities

* The coordination role of the Designer, appointed by the client, is essential for leading and integrating DfS throughout the project. This role can be filled by a
Client Representative, Architect, Authorized Person, or Project Manager.
+ If the designer lacks DfS capabilities and there are no in-house health and safety resources available, the Client can appoint a coordinator or team to handle the

role.

* The functional role ensures that DfS principles are integrated throughout the project. This role involves coordinating with stakeholders, leading DfS meetings,
maintaining documentation, and using digital tools to identify and reduce risks.

Designer

Design Phase

Planning & Monitoring
Plan, manage, and monitor the design work, ensuring Health & Safety considerations are integrated.

Oversee and coordinate with designers to identify modern building techniques and mitigate significant risks.

Information Flow & Coordination
Assist the Client in gathering pre-construction information.

Provide pre-construction information to the Designer (lead/coordinating role) and Contractors, including the
Main Contractor.

Risk Identification & Mitigation

Identify and analyse risks at the source and ensure all duty holders work to remove or minimise these
risks.

Provide all relevant information on each foreseeable significant risk* identified and its mitigation to the Client

Lead the use of digital tools (like BIM) to visualise and reduce risks.




Roles & Responsibilities

* The coordination role of the Designer, appointed by the client, is essential for leading and integrating DfS throughout the project. This role can be filled by a
Client Representative, Architect, Authorized Person, or Project Manager.

+ If the designer lacks DfS capabilities and there are no in-house health and safety resources available, the Client can appoint a coordinator or team to handle the
role.

* The functional role ensures that DfS principles are integrated throughout the project. This role involves coordinating with stakeholders, leading DfS meetings,
maintaining documentation, and using digital tools to identify and reduce risks.

Coordination with Contractors

Coordinate with the Main Contractor to ensure that the design is aligned with safety and construction
requirements.

Construction Phase Liaise with the Main Contractor to ensure design coordination throughout the construction phase.
Provide construction information and updates to the Main Contractor, including any design changes or
potential issues.

Future Improvement

Gather and incorporate feedback from users to improve future designs, through methods such as:

Post Construction Phase P0ost-occupancy evaluations
Defect reports
Accident investigation reports
User difficulties




Roles & Responsibilities

Effective DfS implementation relies on clear roles and responsibilities. We have outlined the expectations for the Client, Designer(Functional roles to
coordinate DfS), and Constructor throughout the project lifecycle to help with smooth integration of DfS.

* The coordination role of the Contractor, appointed by the client, is essential for leading and integrating DfS throughout the project. This role can befilled by a
Main Contractor when the project engage more than one contractor.

* Client can also appoint a coordinator or team with functional role of DfS if there is lack of DfS capability of Main Contractor

+ The functional role and responsibilities of a Main Contractor involves ensuring collaboration and communication among all stakeholders throughout the
construction phase, managing health and safety risks, and maintaining compliance with safety protocols

Duty Holders Stage Responsibilities
Informing Duty Holders on H&S Risks
Continuously communicate identified health and safety (H&S) risks and control measures to relevant duty
holders throughout the project lifecycle.
Cooperating and Coordinating Work
Collaborate with other confractors and project stakeholders to ensure coordinated work efforts and safety
management across the project.
Regularly review and revise the CPP as needed to address any changes during construction.
Review lessons learned, particularly if there are multiple contractors on the project.
Preparing for Construction
If the contractor is the only one on the project, ensure that the arrangements in the Construction Phase Plan
(CPP) are adequate before construction begins.
Provision of Information
Ensure that all workers receive appropriate site inductions, including emergency procedures, where not
Pre-Construction provided by the Main Contractor.
Risk Assessment Communication
Provide information to the workforce on risks and required control measures identified through risk
Contractor assessments.

Ensure that the Construction Phase Plan (CPP) reflects the complexity of the project, incorporating updates
from the Design Risk Register.

All Stages




Roles & Responsibilities

@ For Contractor (Functional role to coordinate DfS) (2/2)

» The coordinationrole of the Contractor, appointed by the client, is essential for leading and integrating DfS throughout the project. This role can befilled by a
Main Contractor when the project engage more than one contractor.

» Client can also appoint a coordinator or team with functional role of DfS if there is lack of DfS capability of Main Contractor

» The functional role and responsibilities of a Main Contractor involves ensuring collaboration and communicationamong all stakeholders throughout the
construction phase, managing health and safety risks, and maintaining compliance with safety protocols

Construction

'Health and Safety Management'

Plan, manage, and monitor the construction stage to ensure health and safety for all workers.

Ensure suitable welfare facilities are provided at the start and maintained throughout the works.

Update and review the Health & Safety (H&S) File regularly throughout construction.

Take reasonable steps to manage and mitigate H&S risks identified in the Pre-Construction Information (PCI)
and during the construction stage.

Site Management

Keep full records of all safety and health issues, including accidents and any prosecutions.

Provide health and safety inductions, information, and training to all workers.

Monitoring & Coordination

Check, monitor, and coordinate to ensure that managers, supervisors, and workers are fulfilling their health
and safety duties.

Report DfS issues on time to the design and client team when they find any potential risks.

Share and provide relevant health and safety information with all stakeholders.




Templates & Tools
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Overview of DfS Documents

Providedby Client

Client Strategy
BriefFile

Safe Design _

Developedby
Designer

Design Risk
Register Prepared and

updated by Designer

Preparedand Updated

updated by Designer - -
Tender Design Risk

Outline CPP + awarded / Register Health &
tender Main Safety File

documents contractor 5
appointed Construction Prepared by MC

Phase Plan basedon
Pre- (CPP) inspection ofthe

Construction whole
. Preparedby MC g
Inf?;né?}tlon based on Design building/works
Preparedand updated Riskg R;gferand
by Designerin pre-

tenderstage

.
aurecon
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Client Strategy Brief @

The Client Strategy Brief document outlines key information for construction projects, detailing essential information to ali gn stakeholders with the client’s objectives. It
includes preferred project delivery methods, timelines, resources to be deployed, communication plans, and health and safety goals. The document is updated as
needed to address changes and maintain safety standards throughout the project lifecycle.

Client Strategy Brief File Template

Project Overview

Project Cwner Information

Strategic Risk({what are the significant or unusual HES risks7)

Name/Organization rall H&S Risks (o.g. challenges from
Email Address Imajor temporary works, structural
Telephone Number High-Risk Work Activitios {e.g. work at
Address eights, confined space oparations, or
Project Description oA AT
Type of Construction Work S
Brief description of the consiruation work AR
Project site location ma Role
Foreseeable site constraints and Email Address Telaphona Number
limitations? e.g. next to slope, reclaimed fddrass
Health & Safety (H&S) Requirements Outy Horgor 2
- " - me
Client H&S Ex_pocwllumi { if above Email Addross Telephone Mumber
Statutory requirements) [Address
H&S File — Format & Index Duty ”“":: 3
mi le
— Procursment Strategly mail Addross Telophona Number
Contract Type (e.g., Design-Bid-Build, laddrass
Design-Build). Duty Holder 4
Design for Safety (DfS) Resources MName Role
Is there sufficient time and resources [Email Address Talephone Number
allocated for the implementation of rddrase STk
Design for Safety (DIS), and are there iams L sk
any specific rules or requirements in the [Email Address Telephona Mumber
contract related to this? lAddrass
Are the roles and responsibilises for the
Project Timescale (What are the key stages and how long will they run for?) DS implementation of he duty helders
Please attach the detailed work program or provide a screenshot of it. Communication Strategy

Team Mestings (Specity tha

Cancept / feasibility uancy, duration and location)
Scheme Design / Planning [Fandback Mochanism (How foocback
Detailed Design Wwill e gathered and how ary issues o
Tender / Salection pction ilems will be racked and
Construction / decommsioning [Communication Pian (Provide details
Comission / handover on addiional communication channels

Time allocation for DS process

profocols io ensune all leam
fs slay informed)

aurecon
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Red, Amber, Green (RAG) List for Building Work (1/4) @

The RAG List is a tool designed to help designers identify and mitigate hazards during the design stages of a construction project. The lists will be used across various
project phases by designers and contractors to continuously update and communicate potential risks, ensuring safety and compliance throughout the project lifecycle.

Risk Exists?

Asset Class ‘Work Type Aspect Details (¥IN) RAG
= Systematically categorisedthe Working  Intpactig i izench Lack of adequate safuty measures in place for protecton whie =
principal risk types associated working and Inspeciing i enches
- - Underpinning of existing structure / infrastructure Unstable and nsecurt underpinning of the existng Yes Amber
with the road asset class in / Foundations / Services Trenched | Inground Works structure/infrastructure
- Contaminants in 5ol Harméul contaminants present in the soi Yoes Rd
varous work wpes Poluted groundwater or adverse conditions that could affect safety
B . . Groundwater or heakh Yos Red
= Highlighted the key risk areas of = — e —T
lhE- Work WDES. Balow ground water obstackes caus delays and increased costs. Wik Amber
Installation / noise [ vibration / dust Drrilling and pe driving generate noise and vibration Yes Red
= The sfructured approachenables Effects on Adjacent Structures and Services ﬁmmi S ERNS eLESManceer Eetiagn tonsachy DUEgE R | "
designers to Stabiity / Local / General /| Rock Fall Excavations risk endangers workers and passersby Mo NA
R R . N . . . Groundwater inflow leads to additional costs and environmental
- |dent|fy pr()JE‘Ei—SpE-EIﬁE . Groundwater / Inflow ! Diversion | Disposal . Yos Amber
riSkS Storing / Ratention / Fall Probection Improper storage and retention kaad to material falls Yas Fed
) ) Loads and Access Adjacent Excavations ﬁcﬂ_msmmnwwscmﬂew&msuw Yo e
+ develop a tailored RAG list oy
Uneven surfaces and level changes increase the risk of slips, trips,
- - - Flat Surface | Sloping Surface | Abrupt Level Cha i Amb
and design risk register e " M9%S and fals. " e
Effects of Waler mmww g::;;:::wbn. weakens structures, and e Aed
Liguafaction Salurated sols causes ground instabiity and structural damage.  No NA
Accass over reinforcement mats / cages — bar spacing  Narrow bar spacing creates trip hazards and limit worker maverment No HA
. : . Congested reinforcemant bars restrict access, complicating
Reinforcemant congestion imiting soffit access instaliation and faly causing " Yes Amber
Installaton of heavy reinforcement cages Handiing and instaling heawvy remforcement cages leads to injury. Mo i
Exposed ends of renforc Exposed renforcement ends causes injuries du to improperly Yos -
Glare and sunburn from metal surfaces (metal deck  Reflective metal surfaces cause glare and increase the risk of Yes Ped
formwark, roof sheating) sunburn for workers.
Shop and site apphed paints (chemicals, access) Poor access causes njuries, No )
Structural Works (Construction phasa) N ) . Poorly planned construction stages or temporary works kead to
Construction staging / phasing / temporary works Tty risks and project dekays Red
Plant access Restricted or unsafe access for plant machinery leads to delays,
equipment damage, of accidents involving workers and machinery,
) . Inadequat planning resulls in conficts between trades, Chusing
Construction staging / phasing [ lemporary works delsys, Increased costs, snd esfety hazsrds.
Poorly managed commissioning leads to system fallures,
Commissioning / start up accidents, or hazardous conditions during tha initial operation
phase.




Red, Amber, Green (RAG) List for Building Work (2/4) @

I T 5

Falling from construction platforms and floors

Falis from heights result in severa injunes or fatakities.

Falling objacts - item dropped elc

Dropped objects cause serious injuries or fatalites 1o workers.
below,

Excessive ift or reach

Edge protection Provide adequate edge protection (o avoid severe injuries or death.
| uate back pr I;::i::;:;cﬁl::nppng rasulis in structural collapse, causing
Use of ladders Operating cranes beyond safe imits result in tipping or collapse,
Work at Height endangering workers and causing significant damaga.
Use of scaffolds rooﬂgfer\ecnedormanwned scaffolding causes injuries or
Usa of scissor / & :'::::gur_r:l::n{snismlﬂsmmmiﬂs rasults in falls or
Roof access provisions :.lnsa_fe roof access keads to fals, resulting in serlous injurles or
Fall " . Lack of fall arrast systems increases the risk of seveare injury or
af anaalprovins dealh in the event of a fall
Heavy machinery access for excavation | compaction I;:\':ad ac:ass results in machinery accidents, equipment damage,
Misuse of equipment Misuse of heavy machinery resulls in crushing injuries or fatalities.
Poorly planned or executed crane operations lead to injuries,
Craneage / load ifling overhead fatalities, or damage to structures.
Heavy Machinery / Plant

Operating cranes beyond safe imits results in tipping or collapse

Clash of crane jibs

Colisions between cranes lead to catastrophic equipment falure
and severe injuries.

Handling of large ! bulky items

Impraper handing of large items causes strain injuries or accidents,
resulting in worker injury or material damage.

Egress and access

Poorly planned access routes lead to accidents, delays, and
inafficient operations

General Machinery / Plant

Manual handing

Excessive manual handling causes musculoskeletal injuries and
reduces worker productivity.

Adjacent stakeholders

Lack of coordination with nearby stakeholders leads to disruptions,
safaty hazards, and potential conflicts.

Site ygiene | cleanliness

Poor site cleanliness results in slip, trip, and fall hazards.

Building

Handrads and balustrades — types, heights, loading

Inadequate handrails or balustrades lead to falls, resulting in injuries
or fatalities.

Structural Design lssues (project life)

Impact resistance f protection | redundancy

Lack of impact resistance or redundancy leads 1o structural faiure
during an impact event, endangering lives and property.

Floor design leads | provisions

Underestimating floor loads resulls in structural failure, causing
injurias, fatalities, or significant damage.

Access | hanging points

Insufficient access or hanging points hinder maintenance, leading to
safely risks or operational inefficiencies,

L

t#
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Red, Amber, Green (RAG) List for Building Work (3/4) @

Asset Risk Exists?

aurecon
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Red, Amber, Green (RAG) List for Building Work (4/4) @

: Risk Exists?




Design Risk Register (1/5) €

The Design Risk Registeris designed to identify and evaluate hazards during the design and construction phases of a project. It assesses the severity of potential
accidents, mitigates construction hazards, and documenis significant risks. It is updated by the design team during the deign and tender stage, and by the Main Contractor
during the Construction Phase to incorporate any relevant design changes and address emerging hazards.

IDENTIFY SAFE DESIGN RISK AMALYSE SAFE DESIGH RISK - CURRENT EXPOSURE IMPLEMENT SAFE DESIGN RISK TREATMENT

[Risk Treatmani)
Applicable Applicable Conkre
Event ! Cause / Consequence fis 1 Phasss Disci Current Contrals

[Conduct initial site layeul rovienw with project

(Riak Traatmant)
Action Summary

Risk Lavel

C - Modemte uulquam:n
nlullh »od
PM - Pator ﬁlh Cramar

|
&
= Aranga joint site vasits for all discplines:
o |msgnmont Limited space alang Wai Yip Stroet may rostrict optimal Public Design Mt B g ke Rad S ] E Conduct workshops ta ovaluate algnmant options: | 24Nov2025 Poter - The risk
Constraints alghmant, causing accassibity of approval Bues Discipling | haake corimints: - Documant findings and ntegets foadback il eary |has been mtgaled
26t up design cooninalisn mestings = i deivdis,
H
o " i ntedace coordinatian th"llh i § Pﬂﬂlfﬂ dataded ntedacs control dacument with
2 Linclaar LntaEncs Ambiguity on rasp Mt or mquienmenin for Dasigner Dasign Mkt i welator suppler and all design disciplines, H o & 5 chnar responsibiitios and technical requinements:
il ore e ad o nfertacs leeusa ks slages [ Conlmotos Dicipine  |I fand circulale interface responshbiity matrx | o | = 3 Review and updale matix at each design siage.
= g £
Cimate Resiience  |Faiure to consider future cimate (foading, heat) leads te . ¥ climatis risk i § 5 s Engage oxport for chmale adapiation ruview:
2 Mot Addressed maintenance or sataly issues Puble Design o © 3 w historcal woather dala = g g ; E :'m:?:::':;::m N
: I
I} 2=
Insulficaant ) E § INEHTOmElE Mantenance SCoREs PONTE And woring
Design does not provide for safoleasy maintenance access roliminary maintenance mview; 5 £ " .
sign :
4 |ASowance for Maintenance Statf D Structuril i I:n ; g E plathorms in design
Maintenance f0.9.. 1o travaators, ighting) - it OEM raqurementa < v E Reviow design with {uture mainienance team.
o N e

Bringing wteas fo life
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Design Risk Register (2/5) ©

The Design Risk Registeris designed to identify and evaluate hazards during the design and construction phases of a project. it assesses the severity of potential
accidents, mitigates construction hazards, and documents significant risks. It is updated by the design team during the deign and tender stage, and by the Main Contractor
during the Construction Phase to incorporate any relevant design changes and address emerging hazards.

G e

Limitad space along Wal Yip Strect may nessact optmal

causng ¥ or approval issues

Uincieas interdace o responsbition or lechnical reguimmends. for Dasigras e Mok i‘
with Travedatcon Lrivelatad Ilegraticn Wads b mledacs Sised 0 Wer itages Canitradion e Debcplng "
Ll
B
Chmato Reslonce | Fadure to considar futiens cimate (flecding, heat] eads o .
Mot Asdsaind raknlBRANGE oF Ralaly Biues M- Design = ui
Inscien
Aowanon for Design does not provda for saleleary mainfenance acoows Makrienance Staff Detign Structeral i
Makrianance (0.5... b travnllatcrs, ighting) 2

RISk Title

Event / Cause /
Consequence

D Persons Affected

E Applicable Phases

F Applicable Disciplines

G Inherent Consequence

A unique identifier for each item

This should be a simple descriptor for the purpose of reporting. The shorter
the better as long as it achieves the purpose of informing what the item is.

This cell contains a combined descriptor for the risk, its causes, and its
consequences.

If the current consequence differs from the inherent consequence, this
should be noted within this cell.

Some safe design assessments require the identifications of persons who
may be affected if the risk isrealised.

Some safe design assessments require the identifications of the project
phases within which the risk may realised.

Users may wish to identify the engineering disciplines associated with the
risk. This enables for example the Electric Lead to quickly filter the register
for risks associated with the electrical discipline.

The inherent consequence is the maximum reasonably foreseeable

consequence were the controls described in the <Current Controls= column
not in place and effective. .
uui 0N



Design Risk Register (3/5) ©

The Design Risk Registeris designed to identify and evaluate hazards during the design and construction phases of a project. it assesses the severity of potential
accidents, mitigates construction hazards, and documents significant risks. It is updated by the design team during the deign and tender stage, and by the Main Contractor
during the Construction Phase to incorporate any relevant design changes and address emerging hazards.

(Risk Treatment)
Current Controls

Conduct initial site layout review with project
team including chil, architectural, and traffic
engineers,

Assess site consiraints;

Setup design coordination meatings

C - Moderate

Risk Level

Hold intarface coordination meetings with
travellator supplier and all design discipines.
Draft and circulate interdace responsibility matrx

B - Major

3 - Possible

Preliminary cimate risk assessment;
Review historical weather data

[«
Moderale

2 - Uniikely

Medium

Preliminary maintenance roview,
Draft Q&M requirements

C - Moderate

3 - Possible

High

(Risk Treatment)
Current Control
Measures

Consequence

Likelihood

Risk Level

The controls that are important in achieving the current risk level should be listed in this column.
Controls should be listed as bullets.

Per the header this is the maximum reasonably foreseeable consequence given the "Current
Controls" identified in that column. The value selected in this column must match the description
provided in the <Event/Cause/Consequence> column.

Per the header this is the likelihood of realising the maximum reasonably foreseeable
consequence given the "Current Controls” identified in that column. It is not the likelihood of
the risk event itself.

This value is returned as afnc of the selected likelihood and consequence values using the heat
map in the next page

aurecon



Design Risk Register (4/5) ©

How to Conduct Risk Assessment

(Outrage by a sizeable community or
Single or multiple fatalty Virtual complete loss of plart o system |ecological damage not able 10 be ey . Rible..
remodiated
Disabling injury or liness Le. amputation
The Breat is expected to bo realsed. 90% < Lkolhood £100%  {Comemon incident pormanant oss of bodily function, Extensive damage 1o plant or system |- 123ive ecclogical damage, lengthy S:::‘VM"“W'
any kind of pormanent heaith impact [roseduéon prooses Somonsketon,
[The Breat is ikely 1 be reatsed. 5% < Likeihood 5 90% Seversl incidents nasonally Lost Time Incident (LTY), ie. an [Persistont formal community
nee3 or Inkury resuling In oo or more: | Signiicent damags 1o plent or syates Substantial ecological damage but able [complaints. Formal complaints to
2 days or shits off work 1o be remediated poliicians oc comparable
o The Breat may be realised. 1% < Liolihood 5 5% (One o & few incidents nationaly bk
; medical treatment case (MTC)/or  |Damages impact on budget and Localised damage, easly Formal from local
No known national incidents. One of &
[The Brest is ot expected 10 be 0.1% < Ukeliood £ 1% iy ® restrictod work case (RWC) program remedisted (Community comphaints localy
operating regimes.
First Aid Case, of an injury or Biness |Noghgbie ecological damage, may not  |No Informal community complaints &/or
The Breat may be reslised in s S ks h B2y Minor damage %o plant or system Soli comments / views.
intermational operating regimes. e
circumstances.
g Medium Medium High
Low Modum o Han
£
Low Low Low Medium Medium aurecon

&y lnglng eas fo lfe
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Design Risk Register (5/5) ©

The Design Risk Registeris designed to identify and evaluate hazards during the design and construction phases of a project. it assesses the severity of potential
accidents, mitigates construction hazards, and documents significant risks. It is updated by the design team during the deign and tender stage, and by the Main Contractor

during the Construction Phase to incorporate any relevant design changes and address emerging hazards.

T

e Risk Owner Per the header this is the person who should be responsible for the risk.

Action Summary

[\ APLEMENT SAFE DESIGN RISK TREATMENT

This column reflects the decision of the authorised person as to whether it is OK to
expose harmreceptors to the risk &/or whether additional actions are required to
maodify the risk exposure.

Amange joint ste vists for al discplines,
‘Conduct workshops 1o evaleate akgnment options; | 24Nov2025 Peter - The risk
Documaent findings and integrate feedback into sardy |has been mitigated

design drawings.

M Ewvaluation

PM - Peber ﬂll Owmer —

ke

Prapare detaled intarface conired document with
chear msponsiiites and technical quiemants;
Riview and update malix at each design slage.

WAE Coondinaltor -
Kan
-

This column lists actions requiredto bring the risk to an acceptable level_ It
should be empty if the risk has been evaluated as retired (eliminated) or acceptable.
If actions are required the list should be preceded by the leader line "The risk will be
actioned to an acceptable level by

o |Engage expert for climate adaptation review,
& [Inegrate higher drainage capacity and shade
features into cardy design..,

PM - Petar

N (Risk Treatment)
Action Summary

B |incerporate mainisnance access poinis and working
§ |platforms in desgn;
Review design with fulune maintenance team

PM - Pedar

O Comments The comments column is used to record the development of the entries.

aurecon



Pre-Construction Information @

The Pre-Construction Information (PCI) centralises essential project details and health and safety considerations. It serves as an essential component throughout the
project lifecycle, from pre-tender to construction stages, guiding the planning, management, and communication of safety-related information among all designers and
contractors. The PClis initiated by the client at the project set-up stage, continuously updated by the design team during the design stages, included with tender
documents during the tender stage, and reviewed and transferred to the Health & Safety file by the main contractor in the construction stage.

1. Project Information

1.1 A descrption of the Project

1.2 Key dates

1.3 Contact details for the project team

1.4 The extent and location of the existing infommation

1.5 Project arrangamanrts:

1.51 - Planning and managing the construciton work

1.5.2 - Communication and lialson

1.53 - Security

154 - Site hoarding - preventing unauthorised access

1.5.5 - Site transper - access routes

1.5.8 - Parmit-io-work systems

1.5.7 - Fire precautions

1.5.8 = Emergency procedures

1.5.9 - Means of escape

1.5.10 = Authorisation requiremens

1.6.11 - Ground works - excavations confined spaces

1.5.12 - Smoking and paking restrictions

2. Safety Hazards

2.1 Boundaries and access including traffics [

22 Restrictions on deliveres, waste collextion or storage 3. Hoalth I

23 Adjacent land uses and projects 11 hsbesios

24 Exisling live and redundant services (Le. overhead HY and underground utilly services including gas, drainage, 32 Contaminated land

lelecormmunications, ele.) 33 Cliant's activities
2.5 Ground conditions (le. stability, contamination) -
— - 34 Storage of hazardous materials
2.6 Existing stability of structures (Le. pemmanent and temporary) - - -
- - 35 Significant design and construction hazards

2.7 Issues relating 1o n_lani an:li euluamelnl : : : - : 351 - Assumptions and working methods
353 - Significant risks identified during design
354 - Materials requidng particular precautions
4. Information in Existing Health & Safety File
4.1 A description of the Health and Safety Fie and any conditions relating to its content
4.2 Assel or Buiding Manual




Construction Phase Plan (1/3) ©

The Construction Phase Plan (CPP) is crucial for identifying and mitigating significant health and safety risks throughout the construction project. It is a key document for
communicating risk management strategiesto all pertinent duty holders during the construction phase. The initial CPP is developed by the Main Contractorbefore
construction begins, and both the Main Contractor and sub-contractors collaboratively update it with safety details as the project progresses through the construction

stage.

Project Name |

Client's Information

Name | |Address |
Project Details
Job Description
Client-Specific Considerations
(if any)
Start
Project Milestones Finish

Others Progress Review Date:

Stakeholder & Roles

Main Contractor

Subcontractors

Design Team

List of Parties on Site

Client Representative

Safety Consultant

Other

Project Manager

Main Contractor Designation

Site Supervisor

DfS Coordinator

Regular Meetings (frequency,
time, and location)

Communication & Coodination

On-Site Notice Board

Emergency Communication

Method




Construction Phase Plan (2/3) ©

The Construction Phase Plan (CPP) is crucial for identifying and mitigating significant health and safety risks throughout the construction project. It is a key document for
communicating risk management strategiesto all pertinent duty holders during the construction phase. The initial CPP is developed by the Main Contractorbefore
construction begins, and both the Main Contractor and sub-contractors collaboratively update it with safety details as the project progresses through the construction

stage.

Health & Safety Management

Safety Documentation &
Inspections

H&S Plan

Safety Audits (frequency and
responsible party)

Daily Inspection(checklist and
responsible party)

Site Rules and Inducation

Site Inductions

PPE Requirements

Site Rules

Induction Procedures

Site Induction Process (Describe
how the induction will be
managed.)

Operational Management

Traffic Management

Traffic Management Measures
(Describe the system for
managing vehicle movements on
site to ensure safety.)

Welfare Facilities

On-Site Amenities (Describe the

welfare facilities provided on site.
E.g. Sanitation, Hydration Points,
Locker Rooms and Break Areas)

Fire Prevention and Emergency
Procedures

Emergency Equipment and
Procedures

(Detail location and maintenance
of fire extinguishers, fire watch
assignments, evacuation plans,
and storage protocols for
hazardous materials.




Construction Phase Plan (3/3) ©

The Construction Phase Plan (CPP) is crucial for identifying and mitigating significant health and safety risks throughout the construction project. It is a key document for
communicating risk management strategiesto all pertinent duty holders during the construction phase. The initial CPP is developed by the Main Contractorbefore
construction begins, and both the Main Contractor and sub-contractors collaboratively update it with safety details as the project progresses through the construction
stage.

Main hazards and significant
risks may include:

Coordination and Service Management

Regular Coordination Meetings

= Site conditions and design-
related risks from tender

* Hazards and risks proposed
by the contractor or worker

Cooperation and Coordination

(State frequency and participants
of these meetings.)

Joint Inspections and Shared
Documentation (Detail how
inspections and documentation

will be conducted and shared.

* Common hazards typically
found on construction sites

T

Status
What controls do you have (Pending /in progress [ Implemented)

Hazad Exists?
(Y/N)

Main hazards and significant risks on site, e.g. Comments
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Health & Safety File ©

The Health & Safety File is designed to cover all relevant information about a building's construction, operation, and maintenance to ensure safe future practices.
It aims to enhance the health and safety of maintenance personnel and building users by guiding informed decision-making and effective risk management. The Health &
Safety File is updated throughout the project lifecycle: specified by the client pre-tender, compiled by the designer in design stage and collaboration with confractor during
construction, and the main contractor delivers the updated file at handover

Description

% Safety File (Asset or Building Manual)

Details:

Title of the project, the particular element of the project covered by the manual, the

Layouts

il e a1 sl of - built for the Plumibing & Drai

- Front Page ralevant manual reference, and the date of issue of the manual.
- Content Page A fully detailed index of the Operation and Maintenance Manual. Title/Page number etc.
1 Introduction Description of the manual content and structure. How to use it and why it is being issued,
[zould be standardized across all your projects)
2 Project Information Include detailed information on the project. [can take information from the Cwner's Project
Requirements (OPR), Basis of Design (BOD), Specifications, Commissioning PlaniCx Plan]
3 Project Specifications Include a register of Specifications that were utilized on the project.
31 |Building Management System (BMS) Specification Iecluo BMS Systoms Specification B e on Study e
az Extra Low Voltage (ELV) Systems Specification inciudie ELV Systemis Spacification. 70 BMS A i ing As-Bullt inf, T TR e B ErOvET FITCTTSImct Ty 1o SCCHEs 0 T SR Lo S s amy
13 Electrical Systems Specification el Elctrical Sysioms L 5 of Provide a summary of each systerms compenents, l<ation, and how they are designed 1o
E Fire Systems Specification lrciucio Fire Systams Spacification. e cperate. [san taks fom specifications, drawings, control logics]
Indude a detaled kst of equl i for each af that has been instaled. 1.
\s |Mechanical Heating, ver and air = (HVAC) Systems . 50 |AssetRegister Ecupmant 1D 2. Typo 3. Marfacaurer 4. Mogel 5. Steatig 8. Buk -
Systems Specification taken from the progress trackens that wen ceated though the proge]
EL] Plurnbing and Drainage Systems Specification s Plumbing & Driinage Sysioms Specificaton Expand on the way in which each of the systems operales: 1. Star-Uip, intertacesiinterocks 2.
a As-Built Drawings 10.0 System Operation Selpaints 3. Running 4. Shut down, fiarocks 5. Fault fin soking [Use
narol mar aa nd
a1 BMS System As-Bult Drawings il resgistier of BMS Sysiems As-Built drinings. . Indude all the . refating to — anclaces, and syslams.
411 Schematics/Single Lina i a 56k of as-bull schematics/singje ling 5 for tha BMS e L [Use tha assa rogisiar for reforence nlmlm.lﬂb-nundnd[
41z Layouts i 8 ot of ass-built Lrycads for the BMS Systems. 111 |[Add each typa] ..
4.1.3 Controls System As-Built Drawings el a register of Cantrol Logics As-Built drimings. 11.2 [Add wach typa]...
Logic: Corirdl Logics 113 |[Mad each typa)...
:':1 m:ﬂm :-s-&i D Hna“d-:: 2 B 12.0 Health and Safety
= Ep L icluade:s rogister of ELV Systerms Aa-Built drasirge. Inthade all safuty procussas and procedirss miied o S opartion, scoees, and manenans,
41 hamatics/Single Line el 1 et of - bt siche ling 5 for the ELV Systorms. 121 |Safery Procedures o he quipman and systems. Don't forgel a registenindus to shaw what i nouded. [Uss the
432 Layouts o ki & o o - Bl Lt for thes ELY Systma. project health and eafaty e for and
m Electrical System As-Built Drawings incluco a register of Eloctrical Systoms As-Bull drawings. Ireciude 48 Cheralsubstances hazardous 1o heath dats sheats far dems rlated 1o the
- = - = g raintonancs, deaning. and disposal of - inl, , gases, and
441 Sel Single Line inciuie o st of as-buif sch for tha Electrical Systems. 122 [Control of Chemicall Substances. Hezardous to Heslh Do anpat & gEIaEIOex 10 Show whal i incudad, [Use the projscs health and safaty e sor
442 Layouts o ki & o o - bl Lot for thes Eleccirical Syatems sxamples and rfurenca]
45 Fire System As-Buill Drawings recluio @ of Fire 8 - Built a3 Rk As Irciudle Al rsk m":::m"" acoess, and maintenance of the
- - - 12, SeSEMenls nt and sysioms. Don't forged a mgisterindex to show what i incuded
451 Scl Single Line iniclucio o 30t of as-built sch for the Fire Systems. mpm‘::m.m satoty fls ft;r'Eumpm-na redaen noe]
AS2  [Leyouts _ _ ncluce a et of s bl ayouts for the Fire Systems. 124 |Arc Fiash Sudy Inchudn the 0pproved Arc Flash STudy Tor the @wcincal symama,
48 Machanical HVAC System As-Built Drawings e L of MacharicalHVAC Aa-Busit g Dispeosal of EquipmentiPreducts. Pravide i o hew and should b i al.
461 Schematics/Single Line ezl iy 50 of - bl schem line diagrams for the Mechanical VAL Sysiems.
462 Layouts vl i st of - built Byt for the MechanicalHVAG Systemns.
a7 Plumbing and Drainage Systems As-Buill Drawings. o) s & of Phumbi A Busl o arwl -
4Ta Sel lics/ Single Ling il uck & 5ok of - bt llnodg-mtluﬁunﬂnqmdnrdwalhml. aurecon

H..--.{ﬁ;_gr.bq? teas fo life
37



aurecon

Bringing ieas to Uife

in linkedin.com/company/Aurecon
u youtube.com/user/AureconGroup
’ twitter.com/Aurecon

f facebook.com/Aurecon
instagram.com/Aurecon

k!.) aurecongroup.com/podcast



This is a clip from the 16 October, 2025 recording of the

Hong Kong Housing Authority

“Site Safety Seminar for Capital Works New Works Contracts”

The speaker on stage is Ms Gabriella ZHANG

Director of Infrastructure Advisory - Greater China, Aurecon

Her topic is

“‘Designing for Safety - Building Secure and Sustainable Communities”
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(00:24)

| would like to thank the Housing Authority for the invitation
| am pleased to share with everyone today

some key points about Design for Safety

The main purpose of today’s session

is to introduce Design for Safety

Next, | will introduce some risk control frameworks
which | hope you can apply in your daily work

Finally, | will also explain

the roles and responsibilities in Design for Safety
as well as the key templates and tools

within this Design for Safety system

Before formally explaining Design for Safety

| would like everyone to look at this set of figures

| believe many of you are very familiar with these figures

We have chosen Singapore as our benchmarking reference

As we can see

that whether in terms of the number of accidents or the fatality rate
there is still a considerable gap between Hong Kong and Singapore

This tells us
that Hong Kong has many unique urban characteristics
including very high building



and very high population densities

Because of this, we need to pay even greater attention
to construction safety

In our daily work

whether in design, construction

or even operation and maintenance

safety must always be the top priority

at every stage of the work process

Before introducing some terms and concepts

| would like to use a simple example

to explain what Design for Safety means

| believe Mr James LAM will share more examples later
but | will first use a small case study

to show everyone a before-and-after comparison

The photo on the left

shows a place that everyone is familiar with

which is a switch room

In fact, many cable trays

or rooms with extensive cable trunking and water pipes
look like this

When you look at this photo

can you identify any safety issues?

Although there is a platform here for access

it is actually a major tripping hazard

Items also cannot be easily moved into the room

and there is not enough space to use a trolley

As a result, workers must carry heavy items, equipment
or tools have to be carried manually

In future, maintenance personnel working in this room
will face many difficulties in their daily routines



If we had considered these issues when designing this room
before installing these cables or other equipment

we could have changed the layout

to the arrangement shown on the right

We can install the cables about two metres above the ground
so workers can use trolleys

and move freely underneath

to transport materials and tools

This makes maintenance relatively easier

and significantly raises the overall safety level

So this is a simple example to show everyone

that if we consider future operations during the design stage
we can create a much safer working environment

Next, let us return to today’s main topic

and introduce to everyone the principles of Design for Safety
We hope these can be integrated into your daily work

and that everyone can use this approach

When was Design for Safety introduced to Hong Kong?

In fact, this Design for Safety system

comes from the UK Construction (Design and Management)
Regulations framework

It was first introduced to Hong Kong in 2006

But it was only around 2020

that the Construction Industry Council set up a dedicated task force
to study this subject

At that time, a set of reference materials was also published
| helped the Construction Industry Council

prepare those reference materials at the time

These reference materials

have already been applied in 20 pilot projects

Of course, the Housing Department was also involved



Therefore, we hope that the principles and materials of Design for Safety
can be applied more widely across the industry

In fact, Design for Safety

as introduced in the diagram just now

means that we hope to consider

the hazards, difficulties and obstacles

that may be encountered during future construction

or future operation and maintenance

as early as the design stage or even the planning stage
and try to address them first through design

so as to minimise potential future hazards and accidents
as far as possible

In Design for Safety

there are four key stakeholders

which are also listed at the lower left

including the client, designer, contractor and maintenance supervisor
As we all know

that design and construction may only take a few years

but the operation of a building

may last for 50 or 60 years in Hong Kong

Therefore, the role of the maintenance supervisor
can provide many risk-related feedback
on future operations and maintenance at the early stage

In addition, for Design for Safety

we have established a functional role

This role can be taken up by the client representative
architect, authorised person or project manager

The purpose of this functional role

is to coordinate the entire Design for Safety initiative

so that voices, opinions, experience and feedback from different sectors
can be coordinated and integrated across all stages and perspectives



The core guiding principles of Design for Safety are listed on the right
The word CORE is shown here

C stands for Communication and Coordination

We hope key health and safety information

concerns and feedback mechanisms

can be properly communicated among different teams

Because everyone may views issues from different angle

So we hope to have a proper feedback mechanism

where different views can be heard

O stands for Ownership and Leadership

This means incorporating health and safety
into our key business decisions

Everyone knows what matters most when delivering a project
Quite often, people first consider cost

then time, and perhaps quality after that
Compared to budget and schedule

people may set different priorities

When making business decisions

or selecting materials

people will consider cost and time

but does anyone consider safety?

Probably not enough

The Housing Department has really done very well in this respect
So we hope that health and safety

can also become a primary business decision

In other words, apart from considering time and money

safety must always be factored in

R stands for Risk Prevention and Management

| believe everyone should already be doing this in your own projects
for example, identifying hazards
and then formulating risk mitigation measures



Design for Safety aims to reduce these risks
starting from the source, which is the design

E stands for Evaluation and Training

Through sharing sessions like today’s seminar

we hope everyone can learn different approaches
and help raise safety standards across the industry

As for the stages and steps

they may be different from what everyone imagines
Because our Design for Safety

covers the planning stage

all the way to future operation and maintenance

Therefore, the tools and templates introduced later
will also cover these different stages

Next, | would like to introduce the Hierarchy of Controls

| believe Mr James LAM is already very familiar with this
Have you seen this inverted triangle before?

| believe everyone has seen it on different occasions

In fact, we can start by looking at the bottom of the triangle
What lies at the very bottom?

It is Personal Protective Equipment (PPE)

which everyone should be familiar with

The level above that is Administrative Controls

You may not always use this exact term directly

but Administrative Controls in fact include

permit-to-work systems, daily briefings and joint safety inspections
Everyone may be curious

because what the industry does most at present

is PPE and Administrative Controls

But in this Hierarchy of Controls

we actually regard them as the least effective measures



Why is that?

Because when things are only handled on site

from a construction perspective

this is already the final line of defence

Very often, it is only when no other methods

that we have to rely on workers or site colleagues

to implement these measures on-site to maintain safety

Therefore, we consider this the least effective approach
So what is the most effective?

It is the four methods above

The first is Elimination

If the hazard can be eliminated entirely at the source
that is of course the best solution

This is the most thorough method

However, it may not be possible in every case

If we cannot eliminate it completely, what else can we do?
The answer is Substitution

Substitution means using lower-risk work processes

to replace higher-risk work processes

or using lower-risk designs

to replace higher-risk designs

This is Substitution

The third is Isolation

This means separating the hazard from people

For example, by providing an enclosure

or more simply, using robots to carry out the work
If people do not need to carry out the work,

the risk to them is naturally removed

The fourth is Engineer Controls

Engineer Controls refer to reducing risks

through physical changes



In fact, during the design stage

and even with our current Smart Site Safety System (SSSS)
these can all be regarded as part of Engineer Controls

Here are some examples, starting with Elimination

On the left, we can see a worker standing on a working platform
installing something on an external wall

If we could avoid working on the external wall
or if the external wall does not require

so much maintenance and installation

would this risk then be eliminated?

Of course, this is a very extreme example

However, we have discussed this with some contractors before
and they said that using fair-faced concrete for the external wall
is one of the safest options

Once construction is completed

it can be left as finished without further work

There is no need for bricklaying or glass installation

which helps reduce the related safety risks

Of course, if factors such as appearance are considered

not every project may be able to do this

This example shows that, on some occasions

avoiding additional work can actually be the safest approach
The second example is Substitution

On the left is traditional scaffolding

If we use the mobile elevating work platform on the right

it will be safer

Another example of Substitution

which the Housing Department has also done very well

is Modular Integrated Construction (MiC) and

Multi-trade Integrated Mechanical, Electrical and Plumbing (MIMEP)
because they can greatly



reduce work processes on site hazards
and move part of the work to a factory setting
thereby reducing the hazards of working on site

In addition, different arrangements can sometimes
be considered for work processes

For example, very often in construction

we build from the lower floors up to the top

But sometimes, a top-down approach can also be considered
Work processes that originally had to be completed at height
can be changed to be handled at ground level

This can in fact greatly reduce the risks of site operations

As for Isolation, it can include fully enclosed guardrails
or the robots, drones and mechanical technologies mentioned just now
These all form part of isolation

As for Engineer Controls

there is also a very simple example here

In the example on the left

there is water on the floor, making it very easy to slip when walking on it
In fact, a very simple method

is to use anti-slip surfaces or materials

This can prevent these risks from arising in the future

The solution you are now seeing is used at piers

Piers often use this type of anti-slip material

As for Administrative Controls and PPE
everyone is very familiar with them

For example, Administrative Controls

include work plans, permit-to-work systems and restricted-entry zones
Personal protective equipment

includes safety shoes, safety helmets, safety devices and safety ropes



Everyone should be very familiar with these
so | will not emphasise them further

Therefore, the most important function of the Hierarchy of Controls
is to help us establish a way of thinking

When we encounter a hazard

and need to develop mitigation measures

we can use this hierarchy to consider

the best way to reduce that risk

Next, | would like to introduce to everyone
the roles and responsibilities

as well as the templates and tools in our Design for Safety system
| will not introduce them in detail here
because the content is relatively long

In fact, the roles and responsibilities

have already been briefly introduced just now
We divide them into three parts

the Client, the Designer and the Contractor

| believe there are probably more colleagues
from the client side here today

For the client side

the most important thing is to establish a safety culture
a safety-first mindset and a risk management system
and ensure that safety comes first

throughout the entire project cycle

At the same time, experience should also

be shared with different stakeholders

At the project setup stage, includes the allocation of roles
and the setting of key performance indicators (KPIs)

At the design stage

designers should be empowered to develop safer designs



and sufficient communication should be maintained with designers
so that they understand our expectations

As for the construction stage

this includes welfare facilities

so that workers can work with greater peace of mind

and without too many concerns

especially in terms of time

workers will be able to carry out safety procedures properly
and reduce risks in their daily work

There are also other methods such as rehearsals, risk identification
and carrying out a complete document check

at the completion and handover stage

These mainly belong to the client’s part

Moving on to Designers

| believe there may not be many designers here today

so | will not explain too much

However, in the whole Design for Safety process

designers are in fact major contributors

Because when they design

apart from considering appearance and practicality

they also need to consider safety issues

Not only safety issues during construction

but also how the whole design can be constructed safely

and from the perspective of future residents or maintenance supervisors
they need to consider future maintenance access

especially access and safety issues at locations such as rooftops
air-conditioning plant rooms and switch rooms

This is the role and responsibility of designers

Finally, for Contractors during the construction stage
they are key players in Design for Safety
They must have sufficient safety measures



and we have also prepared a document

called the Construction Phase Plan (CPP)

| will also introduce this document later

We hope it can help contractors establish

a more complete and safer management system

In addition, of course, it also includes health and safety management
design management, monitoring and coordination

These are the series of documents for Design for Safety

We developed these templates and tools

to make it easier for clients, designers and contractors

to put Design for Safety into practice

There are six templates and tools in total

The first is the Client Strategic Brief File

This document is mainly for everyone to include

possible risks at the planning stage

In many cases, during the planning stage
there will already be a document

containing basic project information

In the Client Strategic Brief File

we particularly hope that everyone will record
the potential risks of the project

For example, there may be a slope next to the project site

so slope safety must be considered during excavation

Or the project site may be at a lower ground level with a river nearby
which means flooding risk may need to be considered

Or there may be underground water pipes during excavation

These are all site constraints and also potential hazards

Therefore, we hope this information can first be recorded
in the Client Strategic Brief File
so that later, whether during design, construction



or future operation and maintenance
everyone will be aware of these inherent risks

The second document is the Red-Amber-Green List

This is a system we have specially developed

It can be treated as a practical checklist

We have organised the possible risks

those different types of projects

or different stages of a project may encounter

So for each project

we can use this checklist as a reference

to see whether these risks are present

If they are

we suggest recording the identified risks in the third document
which is the Design Risk Register

| believe everyone should be quite familiar with risk registers

The six documents are shown on the screen

As for the Red-Amber-Green List

we have now developed different versions for different project types
including one for infrastructure projects

such as highways, tunnels, roads and bridges

There are also checklists for building projects

as well as RMAA (Repair, Maintenance, Alteration and Addition) works
In other words, for different types of construction projects

we have corresponding checklists for everyone’s reference
because very often, we may not be able to think of every risk
immediately

By referring to these checklists

we can better identify potential risks

As for the Design Risk Register
its purpose is to help everyone think further about mitigation measures



Generally speaking
everyone should be familiar with the usual columns in a risk register

For example, it lists out the risks

then gives each risk a rating based on likelihood and severity
and includes a safety mitigation plan

This is in fact the typical content of a risk register

The reason we call it a Design Risk Register

is that we hope everyone

can go one step further beyond existing risk mitigation measures
and consider whether the problem can be solved directly through design
For example, if work at height is involved

the common measures at present may be to arrange a scissor lift
strengthen worker management, provide training,

and arrange dedicated supervision

as well as establish more rules and procedures

so that workers receive more training and guidance

on using the scissor lift

But if we think one step further

from the perspective of Design for Safety

can we avoid using the scissor lift altogether

and adopt a safer measure instead?

For example, for work at height

can we provide a permanent working platform

in advance during the design stage?

In future, whether for routine maintenance, equipment replacement,
air-conditioning inspections

or changing light bulbs, the work can all be done on that platform
This means we no longer need to rely on a scissor lift

and can also reduce the risks associated with it

if we can think one step further at the design stage

we can in fact solve many problems



The Red-Amber-Green List mentioned just now

is divided into work types, categories and details

so that everyone can refer to it in detail

If you think a certain hazard exists

you can fill in “Yes”

and mark it on the Red-Amber-Green List to assess its level
This is a very long checklist

As for the Design Risk Register

as mentioned just now

the green section contains the details of the risks

the black section contains our current measures

For example, we may now use working platforms
together with training, monitoring and inspections

The blue column is a section we have specially added
where we hope everyone can think one step further
In other words, from the perspective of Design for Safety
how can we eliminate the problem at source

and truly resolve this risk?

This is the Design Risk Register

After that, we also have a Pre-Construction Information document

In fact, before tendering

we will include the Design Risk Register, the Red-Amber-Green List
and the Client Strategic Brief file

together in this Pre-Construction Information document

This checklist will set out the site safety conditions, client expectations
safety risks and health risks

We hope these documents

can be included together in the tender documents
so that when contractors prepare their tenders
they already know what risks they may face

and can make preparations in advance



Once the contractor has mobilised to site

and starts constructing the building or facility

the main document they need to follow up on

is the Construction Phase Plan

The Construction Phase Plan is divided into several parts

For example, the joint working plan

which includes some basic information

such as which stakeholders will be involved in the project

who the main contractor is, whether there will be regular meetings

and the emergency response plan

In terms of health and safety management and operational management
we hope contractors can integrate their safety plans

site safety education and training materials

personal protective equipment requirements and site rules

In terms of operation
it also includes logistics, traffic arrangements, welfare facilities
fire prevention measures and emergency procedures

In terms of organisation
we hope that contractors
can formulate corresponding measures for specific risks

For example, work at height will usually be present on construction sites
and very often there will also be confined spaces

Therefore, through this document

we hope to guide contractors in establishing

a more complete safety management system

Very often, we find that it is not that contractors have done nothing
They have in fact done the work

but very often, they may not know how to organise, integrate

or consolidate this information

So we hope this document can become

a main communication channel



between contractors, clients and designers
allowing different parties involved to reach a common understanding
and work together to address safety issues during the construction stage

Once construction is completed

the final document is the Health and Safety File

For this file

we also provide a checklist

This checklist is handed over by the contractor to the end client
You may have heard of this type of document before

It includes as-built drawings

settings and specifications of building management systems
and even asset registers

manuals for various systems

as well as health and safety practices

and requirements for the disposal of equipment and products

It serves as a checklist

allowing the client to check

whether the contractor has provided all the required documents
The reason these documents are important

is that they are very useful for future operation and maintenance

They allow future users to understand the full history of the earlier stages
and also know where the hazards are

so that special attention can be paid to them

Because very often

we may have already identified certain risks at an early stage

such as flooding

At the design stage, it may not be possible to fully resolve the issue
and it may not be possible to resolve it during construction either
But if this information can be handed over

to the operation and maintenance team

they will know that the site may be subject to flooding risk



Then during daily operation
they can take preventive measures
to reduce the serious damage that may be caused by flooding

Therefore, we place great importance on sharing this information
between different stages, different stakeholders

and different responsible parties

That concludes my sharing today

| hope everyone now has a better understanding of Design for Safety
If you would like to know more

you may approach colleagues from the Housing Department

They have already prepared the relevant materials

Thank you
Thank you for watching

(30:26)
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