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Abstract 
 

 

Scaffolding is widely used in the construction industry. Traditional bamboo scaffolding 

has a long history and metal scaffolding has been in use for nearly 100 years. To meet 

safety requirements, address the problems involved in high rise building construction 

and take advantage of modern building technology, a new design scaffolding system has 

been invented. The Metal Bamboo Matrix Scaffolding System (MBMSS) takes 

advantage of the merits of both bamboo and metal scaffolding. Drawing support from 

academic research, and in conjunction with a standardised operational process and 

management protocol, MBMSS has been developed into a flexible scaffolding system 

that fulfils the requirements of various scenarios in the construction industry. The 

system has been patented in Europe, Hong Kong and China, and has been used in 

construction projects since 1998. The live load of MBMSS is less than metal scaffolding, 

and the new system has better safety features than bamboo scaffolding in terms of 

structural calculation and a standardised working environment. A new calculation 

approach, NAF-Nida, has been adopted, and safety has been further improved by 

considering the imperfection of alignment and deformation of the scaffold members; 

taking the nylon safety net vibration induced by wind into consideration, anchoring 

intervals and safety precautions during typhoons have also been reviewed. A modern 

operation and management scheme has also been developed to ensure the system‟s 

safety standards and address quality assurance and cost control. MBMSS is an 

integrated system and its performance has been proven by hundreds of projects 

implemented in actual environments and various working scenarios. 

 



  

List of Content 

 

Abstract 

Acknowledgement 

 Page 

Chapter 1 Introduction 1 

 

Chapter 2 History of Scaffolding 4 

2.1 Bamboo scaffolding 4 

 2.1.1 Training for building bamboo scaffolding 6 

 2.1.2 Changes in bamboo scaffolding 9 

 2.1.3 Current bamboo scaffolding 10 

2.2 Metal scaffolding 14 

2.3 Other work platforms 15 

 2.3.1 Mixed bamboo and metal scaffolding 15 

 2.3.2 Computerised self-climbing work platform 17 

 2.3.3 Gondolas 18 

 2.3.4 Mast climber work platform 22 

 

Chapter 3 Configuration and Design of Traditional Scaffolding  23 

3.1 Basic structural configuration 23 

 3.1.1 Bamboo scaffolding 23 

 3.1.2 Metal scaffolding 30 

3.2  Legislation and codes of practice  33 

 3.2.1 Safety requirements for working on scaffolds 34 

 3.2.2 Loading requirement for scaffold 35 

3.3  Research on scaffolding 39 

 3.3.1 Material properties 39 

 3.3.2 Full scale experimentation and simulation 42 

 

Chapter 4  Design Philosophy 

4.1 Advantages and Disadvantages of Traditional 

Scaffolding 47 

4.1.1 Reasons for widespread use of bamboo 



  

scaffolding in the Hong Kong construction 

industry 48 

4.1.2 Engineering problems associated with bamboo 

and metal scaffolding 50 

4.2 The Need for Change 51 

4.3 Design Specifications 62 

4.3.1 Functional and safety requirements 62 

4.3.2 Integrated scaffolding system 64 

4.4 Metal Bamboo Matrix Scaffolding System (MBMSS) 65 

 

Chapter 5 Implementation of MBMSS 

5.1 From Theory to Reality  77 

5.1.1 Patent application and registration 83 

5.1.2 Support from other research 84 

5.2 Operation and Management 95 

5.2.1 Safety management 96 

5.2.2 Operation management 104 

5.3 Case Study Demonstrating Applications in Various 

Scenarios 120 

5.3.1 Application of MBMSS to high rise building 

construction 120 

5.3.2 Application of MBMSS to infrastructure works 130 

5.3.3 Application of MBMSS to large scale internal 

renovations 139 

 

Chapter 6 Discussion 

6.1 Comparison of Safety, Cost, Operation and Application 

of the MBMSS with those of Traditional Scaffolding 147 

6.1.1 Safety 147 

6.1.2 Cost 151 

6.1.3 Operation  156 

6.1.4 Application 158 

6.2 Comparison of the MBMSS with Other Forms of Metal 

Bamboo Scaffolding Systems in China 168 



  

 

Chapter 7 Conclusion 

 7.1 Review of Major Findings 178 

  7.1.1 Major Achievement of MBMSS 178 

  7.1.2 Significant Improvement Adopted by 

Scaffolding Industry 180 

  7.1.3 Other Mixed Metal-Bamboo Scaffold in Hong 

Kong 182 

 7.2 Suggestions for Future Work 183 

 

Reference 185 

 

Appendices  192 

 

 



  

List of Appendices 

 
A.3.1 Recommendation on Configuration of Bamboo Scaffolding (Code of Practice for 

Bamboo Scaffolding Safety 2001) 

A.3.2  Recommendation on Guidelines for the Design and Construction of Bamboo 

Scaffolds (2006) 

A.3.3  Recommendation on Configuration of Metal Scaffolding (Code of Practice for 

Metal Scaffolding Safety 2001) 

A.3.4 Frequency and total duration of display of tropical cyclone warning signals: 

1956-2007 (Hong Kong Observatory) 

A.4.1 Bill of Materials for MBMSS  

A.4.2 The specification and inspection certificate of the steel tube 

A.4.3 Test Certificate of Catwalk 

A.5.1a Copy of Certificate of Grant of Patent for United Kingdom 

A.5.1b Copy of Certificate of Grant of Patent for Hong Kong 

A.5.1c Copy of Certificate of Grant of Patent for People Republic of China 

A.6.1 Summary of Maximum gust Peak Speeds and Maximum Hourly Mean Winds of 

Kammuri on 6 August 2008 (Hong Kong Observatory) 

A.6.2  Summary of Maximum Gust Peak Speeds and Maximum Hourly Mean Winds of 

Nuri on 22 August 2008 (Hong Kong Observatory) 

 

 

 

 




