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(HK-TWf) 
香港 ─ 臨時工程論壇  Why do we need a TW forum? 

 60% of the deaths in the industry are TW related 

 As an industry we are not improving 

 We are not learning from accidents 

 We repeat the same thing over and  

over hoping for a different outcome 
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香港 ─ 臨時工程論壇  

 
  
Codes of Practice   
Permanent works  



(HK-TWf) 
香港 ─ 臨時工程論壇  

 
  
Who oversees good practice  
in permanent works design 



(HK-TWf) 
香港 ─ 臨時工程論壇  

 
 
Code of practice for TW design 

 TW Procedures 
 BS5975 



(HK-TWf) 
香港 ─ 臨時工程論壇  Inadequate data on TW 

 How to design platforms for plant access? 
 How to brief the designer? 
 How to use a safety by design approach? 
 How to believe the supply chain? 
 How to check falsework? 
 How to train front line staff and 

subcontractors? 
 



(HK-TWf) 
香港 ─ 臨時工程論壇  

 
Causes of failure 

What leads to failure? 
 Inadequate design, construction and/or maintenance 

of TW 
 Poor communication 
 Inadequate checking 
 Unauthorised changes to design 
 Improper use of materials 
 Inadequate site investigations 
 Failure to control loading 
 Inadequate foundations 
 Absence of or inadequate application of TW Procedure 

 



(HK-TWf) 
香港 ─ 臨時工程論壇  Consequences of failure 

 The result? 
 Collapse or failure of TW 
 Collapse of permanent works 
 Ingress or egress of materials, spoil and water 
 Significant delay and increased costs 
 Fatalities and serious injuries 

 



(HK-TWf) 
香港 ─ 臨時工程論壇  SCL project 11 July 2016. Fatality!! 



(HK-TWf) 
香港 ─ 臨時工程論壇  

 Control & Management of TW 
 Falsework & Formwork 
 Rebar Cage Stability 
 Temporary Platform 

Working Groups 
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(HK-TWf) 
香港 ─ 臨時工程論壇  Control & Management Procedures 

1. Inadequate design brief 
2. Lack of design 
3. Inadequate checking (Designer / ICE / Contractor) 
4. Poorly constructed works 
5. Inadequate on-site checking 
6. Inadequate communication / lack of awareness of assumptions 
7. Unauthorised changes to approved designs 
8. Inappropriate use of materials 
9. Inadequate temporary foundation systems 
10.Failure to control loading in line with design assumptions 



(HK-TWf) 
香港 ─ 臨時工程論壇  

Client Contract Requirements ICE 
Design  

ICE 
Site 

TWC 

CEDD Design for specified elements to be certified by ICE Y Y Y 

Highways Design for specified elements to be certified by ICE Y Y Y 

WSD Design for specified elements to be certified by ICE Y Y - 

ASD Varies (Liantang – RPE) / (Columbarium – as above) Varies Varies Varies 

MTR Design for ‘non-minor’ elements to be certified by ICE Y - Y 

Buildings Department Code of Practice for Site Supervision 2009 (TCP’s) RSE RSE - 

Airport Authority Design to be certified by ICE Y - - 

WKCD Design to be certified by ICE Y - - 

Science Park Design for specified elements to be certified by ICE Y - - 

CLP / HKJC No specific requirements (BD requirements) - - - 

Private Developer No specific requirements (BD requirements) - - - 

Review of Contract Requirements 



(HK-TWf) 
香港 ─ 臨時工程論壇  Review of Contract Requirements 

Buildings Department 

 Do the temporary works require BD 
 approval ? 
 
 Y – AP / RSE to supervise the works 
 
 
 Do the temporary works cause any 
 effect on the permanent works ? 
 
 Y – RSE to give permission to proceed 
 N – RC to carry out the works 
 



(HK-TWf) 
香港 ─ 臨時工程論壇  Review of Current Industry Practice 

Current Challenges in HK 

1 No commonly adopted code of practice or standard procedures for temporary works 

2 No consistency in temporary works requirements across different Clients 

3 A general focus on design rather than control procedures 

4 Building Department SSP requirements focus on permanent works and don’t adequately 
address or control temporary works 

5 Permanent works design seldom address construction methodology / temporary works 



(HK-TWf) 
香港 ─ 臨時工程論壇  Review of Current Industry Practice 

Current Challenges in HK 

6 General lack of experience in temporary works designers 

7 Lack of involvement of Operations Team in temporary works process inc. Design Brief 

8 Design briefs are often inadequate – constraints, access, erection, dismantling 

9 Change process for temporary works schemes is typically poorly managed on projects 



(HK-TWf) 
香港 ─ 臨時工程論壇  

 

Falsework & Formwork 



(HK-TWf) 
香港 ─ 臨時工程論壇  

 Lack of appreciation that falsework is the 
biggest of all the temporary works risks 

 Lack of understanding of how falsework 
behaves 

 The supply chain 

The challenges of falsework 



(HK-TWf) 
香港 ─ 臨時工程論壇  

 The unbraced cantilever 
 Lack of node to node diagonal bracing 
 Eccentric loads. 

Why does falsework collapse? 
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香港 ─ 臨時工程論壇  The supply chain 
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香港 ─ 臨時工程論壇  The supply chain 



(HK-TWf) 
香港 ─ 臨時工程論壇  HK-TWf proposed response 



(HK-TWf) 
香港 ─ 臨時工程論壇  

没有橫向支撐 
Unbraced 

部份橫向支撐 
Partly braced 

完全橫向支撐 
Fully braced 

Effective length 

頂部約制 
Top Restraint 

Training and training materials 



(HK-TWf) 
香港 ─ 臨時工程論壇  

Formwork Observed on Construction Site  

 
    

Formwork – In Reality 



(HK-TWf) 
香港 ─ 臨時工程論壇  Formwork – Failure 
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(HK-TWf) 
香港 ─ 臨時工程論壇  

IN-SITU WALL FORMWORK THROUGH TIES 

Formwork – Industrial Issues 



(HK-TWf) 
香港 ─ 臨時工程論壇  

1. Basic, Retarded or Heavily retarded concrete 
2. Concreting Temperature 
3. Quality of Plywood,  grades of timber joist 
4. Spacing of primary / secondary bearer  
5. Rate of concrete pour 
6. Concrete pour methods  
7. Design of through steel ties 
8. Quality and workmanship of steel ties  

 
 
    

9.  Erection sequence of double sided wall forms 
10. Omission of uplift forces in single sided wall form 
11. Excessive wind load 
12. Factor of Safety (FOS) 
13. Design assumption of concrete fluidity  
14. Formwork designer lack of experience  
15. Irrelevant Code of Practice for formwork design and implementation  
16. Site representative lack of understanding in Formwork 
 

 
 
    

• Neglect the importance of designed concrete rate of rise during concrete pour. 
• Young Engineer / Frontline staff understating / not understanding rates of pour in conjunction with 

concrete delivery. 
• Due to common procurement strategy practices among rebar fixer & formworker, welded ties is the 

only option.  
• Non-Standardize of Formwork material properties by different designers.   

 
    

      Common Industrial Issues…….  

      Factors Likely to Affect the Formwork Performance & Stability  

Formwork – What Caused Failure?  



(HK-TWf) 
香港 ─ 臨時工程論壇  Rebar Cage Stability 

Sep 2015, Hong Kong 
Steel fixing in progress… 

 
After collapse… 



(HK-TWf) 
香港 ─ 臨時工程論壇  Rebar Cage Stability 

 July 2011, Hong Kong 
 Two killed 



(HK-TWf) 
香港 ─ 臨時工程論壇  Rebar Cage Stability 

 Dec 2014, China 
 10 killed 



(HK-TWf) 
香港 ─ 臨時工程論壇  Rebar Cage Stability 



(HK-TWf) 
香港 ─ 臨時工程論壇  Rebar Cage Stability 

Available 
Reference 



(HK-TWf) 
香港 ─ 臨時工程論壇  Temporary Platforms  

 



… related accidents … (2007 – 2016) 

Trade 
Building 
Type of Accident 
Fall from height  

Trade 
Foundation 
Type of Accident 
Trapped by slewing plant 

Trade 
Civil 
Type of Accident 
Falling object 

Trade 
Civil 
Type of Accident 
Working platform collapsed 

Trade 
Civil 
Type of Accident 
Unknown 

Trade 
Foundation 
Type of Accident 
Fall from height  

Trade 
Foundation 
Type of Accident 
Fall from height  

Trade 
Civil 
Type of Accident 
Fall from height  

2007 2011 2012 2014 2015 2016 

Trade 
Civil 
Type of Accident 
Fall from height  

Trade 
Foundation 
Type of Accident 
Fall from height  



(HK-TWf) 
香港 ─ 臨時工程論壇  

Collapse of working platform …  
… uncontrolled loadings … ? 

2007 2012 



(HK-TWf) 
香港 ─ 臨時工程論壇  

Fatal traps …  
… edge protections gave way … 

FATAL ZONE 

2011 2012 



(HK-TWf) 
香港 ─ 臨時工程論壇  

Dismantling of the platform …  
… went wrong … 

2015 



(HK-TWf) 
香港 ─ 臨時工程論壇  

Openings were not captured … 
… in the planning and designs … 

2011 2016 



(HK-TWf) 
香港 ─ 臨時工程論壇  

Failure at connections … 
… corrosions … fatigue … 

Bolt fail due to 
bending + shear (No 
grout between base 
plate and abutment) 



(HK-TWf) 
香港 ─ 臨時工程論壇  

Unplanned logistics underneath … 
… risk to platform stability …  
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香港 ─ 臨時工程論壇  

COMMUNICATION 
Design Loading 
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COMMUNICATION 
Design Loading  



(HK-TWf) 
香港 ─ 臨時工程論壇  

COMMUNICATION 
Construction sequence … 

Stage 1 Stage 2 Stage 3 

Stage 4 



(HK-TWf) 
香港 ─ 臨時工程論壇  

COMMUNICATION 
Dismantling sequence … 



(HK-TWf) 
香港 ─ 臨時工程論壇  

Plant and Worker Separation Plant and Worker Separation 

DESIGN IMPACT LOAD: 
BS5975 4.4.3.3 – Vehicle Crash Barriers: 7.5kN/m applied in any direction. 

STANDARDISATION 
Barrier and Handrail  



(HK-TWf) 
香港 ─ 臨時工程論壇  Working Groups Composition 

Name Company 
Stephen Lumb  Leighton 

David Sein Leighton 

Gary Chou Chun Wo 

Scott Smith Aurecon 

Tony Willis Benaim 

Wing Law Jacobs 

Control & Management of TW 

Falsework & Formwork 

 
Temporary Platform 

Name Company 
Benson Tang Leighton 

Iain Mowatt Gammon 

William Robinette Lambeth 

Name Company 

Ian Askew  Gammon 

Paxson Chan  Arcadis 

Terence Lam  CEDD 

William Robinette  Lambeth 

David Sein  Leighton 

Nick Southward  Tony Gee 

Tommy Szeto  Aurecon 

Gavin Toh  Lambeth 

Rebar Stability 
Name Company 

James Sze Arup 

Anthony Chiu Arup 

Henry Shiu Arup 

Kelvin Yeung Winfield 

Alvin Lei Build King 

Kelvin Ho Hsin Chong 

SS Chu Tysan 

Chris Cheng Gammon 



(HK-TWf) 
香港 ─ 臨時工程論壇  7. Goals / Objectives 

Objectives 

1 Best Practice Guide (for Designers, Contractors & Clients?.....)  

2 Training e.g. TW Awareness Course, TWC Training Course 



(HK-TWf) 
香港 ─ 臨時工程論壇  Temporary Works Forum – Contact Us 

Thankyou 

 Ian Mowatt, Chairman and Champion of Falsework & Formwork 
ian.mowatt@gammonconstruction.com 

 Steve Lumb, Champion TW Management stephen.lumb@leightonasia.com 

 Henry Shiu, Champion Rebar stability henry.shiu@arup.com  

 Gavin Toh, Champion TW platform gavin.toh@lambeth.com.hk  

mailto:ian.Mowatt@gammonconstruction.com
mailto:Stephen.lumb@leightonasia.com
mailto:henry.Shiu@arup.com
mailto:gavin.toh@lambeth.com.hk
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