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透過建築安全設計作出預防 - 指南及實例   
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Modern Architectural Design 
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Safe to Construct / Maintain ? 

Peculiar External Shape 
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Concerns on Safe Design ( 1 ) 

No safe means of access to facilities and no safe 

means of support for workers to carry out RMMA 

works at external walls of buildings 
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Concerns on Safe Design ( 2 ) 
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Impracticable to erect scaffold or 

provide anchorage as fall protective 

measures at external walls 
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No guardrails or fall protective 

measures at rooftop / canopy 

Concerns on Safe Design ( 3 ) 



Construction Design and Management (CDM 2006) 
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Demolition Life  

Cycle 

Assessment 

Planning 

Operation / 

Maintenance 

Design 

Construction 



DFS Review Programme Methodology in 2013 
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Literature Review / 

Questionnaire Survey 

Interview / Focus Group Meeting / Site Visit 
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Country/ 

City 

United Kingdom 

 

 

Australia 

 

 

Singapore 

 

 

Regulation 

-introduced the CDM Regulations 

in 1994 

-CDM 1994 was revised and 

replaced by CDM 2007 

-CDM 2015 came into force on 6 

April 2015, replacing CDM 2007 

No specific regulation on 

 Design for Safety 

No specific regulation on 

 Design for Safety in 2013 

Code of 

Practice / 

Guidance 

-issued the Guidance  

on “Construction  

(Design and  

Management)  

Regulations” in 2015 

 

-issued the Approved  

Code of Practice 

“Managing health  

and safety in  

construction –  

Construction (Design  

and Management)  

Regulations” in 2007   

-issued the “Code  

of Practice on the  

Safe Design of  

Structures” in  

2012 

 

 

-issued the “Safe  

Design of  

Buildings and  

Structures Guide” 

in 2009 

 

-issued the “Guidelines 

on Design for Safety in  

Buildings and Structures”  

in 2008 

Execution 
regulate Design for Safety by 

legislation 

promote Design for Safety by 

training and issuing relevant 

Code of Practice  

promote Design for Safety by 

training and safety award 

http://www.legco.gov.hk/yr11-
12/english/panels/hg/papers/hg1205
cb1-479-1-e.pdf 

http://www.legco.gov.hk/yr11-
12/english/panels/hg/papers/hg1205
cb1-479-1-e.pdf 

Literature Review - 

Experience of UK, Australia & Singapore 
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Country/ 

City 

United Kingdom 

 

 

Australia 

 

 

Singapore 

 

 

Regulation 

-introduced the CDM Regulations 
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-CDM 1994 was revised and 

replaced by CDM 2007 

-CDM 2015 came into force on 6 

April 2015, replacing CDM 2007 

No specific regulation on 

 Design for Safety 

No specific regulation on 

 Design for Safety in 2013 

Code of 

Practice / 
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(Design and  
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-issued the Approved  

Code of Practice 
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Construction (Design  
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Regulations” in 2007   

-issued the “Code  

of Practice on the  

Safe Design of  

Structures” in  

2012 

 

 

-issued the “Safe  

Design of  

Buildings and  

Structures Guide” 

in 2009 

 

-issued the “Guidelines 

on Design for Safety in  

Buildings and Structures”  

in 2008 

Execution 
regulate Design for Safety by 

legislation 

promote Design for Safety by 

training and issuing relevant 

Code of Practice  

promote Design for Safety by 

training and safety award 

http://www.legco.gov.hk/yr11-
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cb1-479-1-e.pdf 

http://www.legco.gov.hk/yr11-
12/english/panels/hg/papers/hg1205
cb1-479-1-e.pdf 

Literature Review - 

Experience of UK, Australia & Singapore 



DFS Review Programme 

Questionnaire Survey – Target Response Group 
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Client 

Designer Project 

Supervisor 

Contract 

Supervisor 

19.4% 

13.4% 

22.8% 

11.2% 

25% 

8.2% 

*Response Proportion 

No. of Responses (from 70 sites) 232 

Overall Response Rate 73% 

Principal 

Contractor 

Maintenance Supervisor 



Result: Key Success Areas - Questionnaire Survey  
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Result: Key Success Areas - Questionnaire Survey  



Result: Key Success Areas - Questionnaire Survey  
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Result: Key Suggestions - Questionnaire Survey  
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Result: Key Suggestions - Questionnaire Survey  
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Result: Key Suggestions - Questionnaire Survey  



DFS Review Programme 

Focus Group Meeting / Site Visit 

18 

Site Visit 

Focus Group Meeting  



Design For Safety (DFS)  
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• To promote early involvement, 

effective cooperation & 

communication of all stakeholders 

  

• To improve clarity on the demarcation 

of roles & responsibilities of parties  

 

• To strengthen hazard identification & 

mitigation at early design stages 

Main Objective: 



New Features in DFS – 1 

Simplify the roles of duty holders 
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CDM 

Client 

Project Supervisor 

Designers 

Contractors 

Contract Supervisor 

Maintenance 

Supervisor 

DFS 

Client 

Designers 

Contractors 

Maintenance 

Supervisor 



New Features in DFS - 2 

New Tool – Checklist for Duty Holders 
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Checklist for Duty holders 

to illustrate the role and responsibilities and 

submission of documentation for different duty 

holders - Client, Designer, Contractor, Maintenance 

Supervisor, during each stage of the DFS process 

Client 

Designer 

Maintenance 

Supervisor 
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Application of DFS 

under different Project Stages 
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Application of DFS in Design Stage 
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Application of DFS from Tendering to Construction and 

Operation & Maintenance Stages 



Record of Major Issues Raised and Responses 
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New Features in DFS - 3 

Enhanced Format for “Summary of Health and Safety Concerns” 

Preliminary Hazards Analysis Checklist 

- safety analysis tool for identifying hazards 

& their associated causal factor 
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New Features in DFS - 4 

New Design Tool – Red, Amber and Green Lists 

Red, amber and green lists 

the practical aides for designers on what should be 

eliminated/avoided, and what should be encouraged to 

be completed during the design stage 
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Red, amber and green lists 

Examples – Red, Amber and Green Lists 

Red Lists: Hazardous procedures, products and processes that should be eliminated 

from the project where possible. 

• Designing roof mounted services requiring access (for maintenance etc.), 

without provision for safe access (e.g. barriers) 

• Glazing that cannot be accessed safely. All glazing should be anticipated as 

requiring cleaning & maintenance, so a safe system of access is essential 

Amber Lists: Products, processes and procedures to be eliminated or reduced as far 

as possible and only specified/allowed if unavoidable. Including amber items would 

always lead to the provision of information to the Duty holders. 

• Substituting dangerous with inherently less dangerous chemicals 

• External manholes in heavy used vehicle access zones 

Green Lists: Products, processes and procedures to be positively encouraged. 

• Off site fabrication and prefabricated elements to minimize on site hazards 

• Designing the structure so that maintenance can be performed at ground level    

or safely from the structure, e.g. positioning air-conditioning units at ground 

level and designing inward opening windows etc. 



New Features in DFS - 5 

Examples of Good Design Practices 

Good design practices 

Provide reference to designers e.g.          

Design for safe construction & maintenance 
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Examples of Good 

Design Practices 

Fail-safe Design for Machinery 
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Design for Temporary 

Traffic Management 

Safe Design for Temporary Works 

Design for Hazardous Material 

to limit people at risk 

Design to minimize Working at Height 

e.g. remote control for concrete skip and lifting sheet piles & H piles  



Site Visit - 7 DEVB Sites 

 

1. Sports Centre and Library, Tseung Kwan O 

 

2. Joint-user Complex, To Kwa Wan 

 

3. Indoor Velodrome-cum-Sports Centre, Tseung Kwan O 

 

4. Reconstruction, Kai Tak Nullah 

 

5. Kai Tak Approach Channel 

 

6. Sha Tin Water Treatment Works – Design and Construction 

 

7. North District and Tolo Harbour Sewerage Upgrade 

DFS - Worked Examples 

1. Sports Centre and Library, 

Tseung Kwan O 

2. Joint-user Complex, To Kwa Wan 

3. Indoor 

Velodrome-

cum-Sports 

Centre, Tseung 

Kwan O 

4. Kai Tak Nullah – Reconstruction & Upgrading 

5. Kai Tak Approach 

Channel – 

Improvement works 

7. North District and Tolo 

Harbour Sewerage Upgrade 
6. Sha Tin Water Treatment Works – 

Design and Construction 
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Ten - storey complex accommodating 

two co-users – Department of Health 

and Home Affairs Department 

 

The building consists of  

• Hung Hom Community Hall      

• Kowloon City District Office 

• Dental Clinics 

• Maternal and Child Health Centre  

• Families Clinic  

Worked Example No. 1 – Joint-User Complex 

at Bailey Street, To Kwa Wan Reclamation 
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Brainstorming Sessions to Identify Potential 

Risk Items of Project (examples) 

Hazard and Impact Summary 

Task Hazards 

and 

Impacts 

Risk 

Assessment 

Rating 

Control 

Measures 

Hazards 

Resolved 

Yes/No 

Necessity 

to Notify 

Contractor 

Yes/No 

Other 

Relevant 

Parties 

to Be 

Notified 

On-site 

installation of 

plant material 

at height (e.g. 

installation at 

ceiling level) 

Falling from 

heights 

6 Provide guarded 

stairs, catwalks, 

working 

platform, etc. for 

equipment require 

regular service/ 

maintenance 

Yes Yes E&M 

Contractor 

Manual 

handling 

of heavy 

and bulky 

equipment 

Cause harm 

/ injury to 

workers, 

e.g. sprains, 

strains and 

back pain. 

4 Provide mobile 

trolley for 

transporting bulky 

machine parts 

Yes Yes E&M 

Contractor 



Maintenance corridor on external facades 

• improve the safety and access for the 

workers during window cleaning & 

maintenance of facilities 

Examples of Safe Design 

Use of electric trolley in the multipurpose hall 

• to transport the audience chairs easily, 

minimizing the manual handling work 
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• a town park 

• an indoor velodrome-cum-sports 

centre (provide a cycling track, 

spectator stand and other ancillary 

facilities which meet standards for  

international competition) 

Worked Example No. 2 - Town Park, Indoor 

Velodrome-cum-Sports Centre in Tseung Kwan O 
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Brainstorming Sessions to Identify Potential 

Risk Items of Project (examples) 

Hazard and Impact Summary 

Task Hazards 

and 

Impacts 

Risk 

Assessment 

Rating 

Control Measures Hazards 

Resolved 

(Yes/ No) 

Necessity 

to 

Notify 

Contractor 

(Yes/ No) 

Other 

relevant 

parties to 

be 

notified 

Fall from 

height while 

carrying out 

maintenance 

works / 

cleaning 

Fall from height 

while carrying 

out maintenance 

works / 

cleaning / 

watering of 

green roofs - 

especially the 

bottom of 

cycling track 

6 Access for maintenance of 

building services inside the 

Velodrome will be 

facilitated by maintenance 

catwalk. Proper material to 

lengthen the lifespan of 

cladding and avoid materials 

/ finishing that require 

aggressive cleaning 

Yes No Maintenance 

staff 

Ergonomics - 

muscular-

skeletal 

injuries from 

posture/ 

manual 

handling 

Potential hazards 

(e.g. health 

hazard due to 

inadequate 

spatial 

requirements) 

while carrying 

out maintenance 

works 

4 Proper lifting appliance / 

trolleys will be provided for 

transportation of materials 

Yes No Maintenance 

staff 



Catwalks and Maintenance Platform 

• provided safe access and platforms for maintenance of all ceiling mounted services 

including fire services facilities, lighting system, ventilation louvers system and 

acoustic panels 

Examples of Safe Design (1) 

36 



37 

Link Lift system 

• Installed the hydraulic elevator driving systems for multi-purpose venues  

• Facilitate the transportation of the bulky equipment from G/F to 1/F 

• Platform with suitable guardrails to prevent risk of fall during operation 

Examples of Safe Design (2) 



38 

North District and Tolo Harbour Sewerage, Sewage Treatment 

and Disposal - Regional Sewerage Works, Sewerage Upgrade 

Worked Examples No. 3 -  

• construct / upgrade a total of 14 km of sewers and 3 sewage 

pumping stations, with over 20 work sites scattered among 

three districts (Sha Tin, Tai Po and North District) 
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Brainstorming Sessions to Identify Potential 

Risk Items of Project (examples) 

Hazard and Impact Summary 

Task Hazards 

and 

Impacts 

Risk 

Assessment 

Rating 

Control Measures Hazards 

Resolved 

(Yes/ No) 

Necessity 

to 

Notify 

Contractor 

(Yes/ No) 

Other 

relevant 

parties 

to be 

notified 

Construction 

and 

Maintenance 

for 

Deep Sewer 

• Ground water 

intrusion during 

construction 

• Work at height 

during construction 

• Risk of falling 

during access of 

manhole 

• Higher risk in 

confined space 

4 - Alternative design 

scheme of a double-

storey SPS was 

proposed and deep 

sewer was avoided at 

Kau To Shan 

- Alternative design 

scheme of steeper 

sewer with epoxy 

lining and grade 40 

concrete manhole 

instead of relying on 

backdrop manholes 

Yes No DSD 

Maintenance 

In large 

Diameter 

Trunk 

Sewer 

• Impractical to 

isolate 

large flow 

• Long-distance 

Pumping 

infeasible 

4 - Provision of twin pipes Yes No DSD 



Examples of Safe Design (1) 

Excavation of sediments using close grab 
mounted on flat top pontoon 

Design of a Double-storey Sewage 

Pumping station 
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Alternative Safe Design 

Improvement in Design of Sewers at Steep slope  

• The Project Team explored the way for constructing the sewers 

with a steeper gradient and hence shallower depth from road level 

Conventional Design 

Examples of Safe Design (2) 
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Design a New Twin Pipe System with Diversion Switch Arrangement 

• In case of inspection and maintenance, one of the twin pipes could be 

shut and the sewage could be temporary conveyed by the other one 

• Safety hazard was therefore eliminated by allowing workers to work 

in dry condition 

Examples of Safe Design (3) 
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魯班 - 中國土木工匠的祖師， 
古代最出色的建築師、木匠和發明家 

Lo Pan - the Patron Saint of Chinese Builders and Constructors, the 

genius builder, carpenter and inventor in ancient China 

 

「準繩分曲直，規矩定方圓」 
“Thread regulates Criteria, Compass regulates Radii"  

 

時至今日，安全更正正是其中一個決定設計的考慮因素，
劃定方圓的規矩！ 

 
Today, Safety is one of the important considerations that 

regulates the Design! 
 


