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1. Background

The trend towards application of innovation and technology has become an overt change in global 

construction industry in recent years. Adoption of advanced technologies (e.g. Building Information 

Modelling (BIM), Modular Integrated Construction (MiC)/Design for Manufacture and Assembly 

(DfMA), digital technologies for construction safety and green construction technology, etc.) has 

been transforming worldwide construction practices and reaping substantial benefits in construction. 

BIM technology digitalises whole-building life-cycle process that can enhance design, construction, 

and facilities management; and hence contribute to improvement of productivity, cost-effectiveness 

and site safety performance, uplift of built quality and enhancement of environmental sustainability. 

Since BIM empowers communications and coordination among construction project participants 

and stores all necessary building information into one single digital model, it can be applied to 

facilitate embodied carbon calculations of whole-building at the early design stage and hence enable 

embodied carbon reduction to achieve overall carbon targets.  Besides, BIM together with other 

digital technologies can be applied at the early design stage to eliminate and mitigate site safety 

hazards to achieve design for safety.  While MiC technology (as an example of DfMA) can deliver 

significant benefits in construction, it requires higher accuracy in design, better coordination and 

planning in transportation, etc. BIM integration provides a digital platform to optimize the benefits 

of MiC technology. 

 Figure 1: BIM-enabled Modern Construction Practices 
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2. Aim and Objectives 

This CIC Taster Course for University Students aims to provide an opportunity for university 

students to gain an insight into the world of BIM-enabled Modern Construction Practices through a 

series of interactive taster courses and educational tours in the CIC Construction Exhibition Hub 

with inspiration along the way. 

 
Upon successful completion of the CIC Taster Course, participants should be able to: 
 
(1) Recognize the global trend towards application of innovation and technology in the world of 

BIM-enabled modern construction practices; 
 

(2) Appreciate the importance of BIM in information management in construction for the whole-
building life-cycle process; 
 

(3) Exemplify the information sharing among construction project participants in BIM processes; 
 

(4) Appraise the impacts of wider adoption of MiC/DfMA in the context of the local construction 
industry in Hong Kong; 
 

(5) Explain the advantages and application of CIC Carbon Assessment Tool (CAT) to manage 
carbon performance for new buildings and infrastructure projects; and 
 

(6) Describe the implications of using digital technologies in construction safety for improvement 
of site safety performance in Hong Kong. 

 
 

 

Figure 2: The CIC Construction Exhibition Hub 
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3. CIC Taster Course Schedules

Virtual Project Approach: Building Life-Cycle Stages 

Day 1:  CIC BIM Space, 29/F, Megabox, Kowloon Bay. 

09:30 – 09:40 (1) Introduction to CIC Taster Courses for University Students 

09:40 – 12:30 

(2) Planning & Design Stage:
 Introduction to BIM and Digitalisation (Part 1)

 Introduction to MiC / DfMA (Part 1)

 Embodied Carbon & CIC Carbon Assessment Tool (CAT)

12:30 – 14:00 Lunch Break 

14:00 – 17:30 

(3) Manufacturing & Construction Stage:
 Introduction to BIM and Digitalisation (Part 2)

 Introduction to MiC / DfMA (Part 2)

Day 1: Q&A + Conclusion

Day 2:  CIC Zero Carbon Park, MiC Resources Centre, Kowloon Bay. 

09:30 – 12:30 

(4) Manufacturing & Construction Stage (Continued):
 Introduction to BIM and Digitalisation (Part 3)

 Introduction to MiC / DfMA (Part 3)

 Digital Technologies for Construction Safety

12:30 – 14:00 Lunch Break 

14:00 – 17:20 

(5) Operation & Maintenance Stage:
 Introduction to BIM and Digitalisation (Part 4)

 Introduction to MiC / DfMA (Part 4)

 Educational Tours: CITAC; ZCP + MiC Resources Centre

Day 2: Q&A + Conclusion

Day 1 & Day 2: Course Feedback Form

17:20 – 17:30 (6) Conclusion to CIC Taster Courses for University Students 

CIC BIM SPACE | 29/F, Tower 2, Enterprise Square Five (MegaBox), 38 Wang Chiu Road, Kowloon Bay, Kowloon. 
CIC Zero Carbon Park | 8 Sheung Yuet Road, Kowloon Bay, Kowloon. 

Planning & Design Stage Manufacturing & 
Construction Stage

Operation & 
Maintenance Stage
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4. Introduction to CIC Taster Course for University Students



CIC Taster Course for
University Students

Introduction
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HKD 300 Bn

HKD 240 Bn

Upper Bound

Lower Bound
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574,949

Average Age

52.0

Average Age

46.3

208,592

33,754332,603

Demographics of Registered Workers

* Data Period: Jun. 2021

2024: Shortage of 2,000+RSWs

2025: Shortage of 3,800+RSWs
(* Using Upper Bound of Expenditure Forecast)

(RSW)
Registered

Skilled Workers
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CONSTRUCTION EXHIBITION HUB
Brand  New Exper ience  in  Cons t ruc t ion  Techno logy

MiC Resources
Centre
Innovative 

Construction 
Method ‐MiC

CITAC
Application of Smart 
Technologies in 
Construction

CIC-Zero Carbon Park
Introduction of Advanced 
Eco‐Building Designs and 
Technologies

BIM Space
Building Information 
Modelling Solutions 

Construction 2.0
Innovation
Professionalisation
Revitalisation
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WHO TO ENGAGE ?

Senior Executives and their Representatives
Government Departments, Management in companies, 

professional bodies, trade associations and statutory bodies

General Public
Members of the public

Students
University Students, STEM Alliance, Secondary Schools, Senior 

Primary Schools

Construction Practitioners
Architects, Engineers, Surveyors, AP/RSE/RGEs, BIM, Safety and Design 

Professionals, General/Project/Construction Managers, TCPs, Professors, 

Site Agents, Inspector of Works, Clerk of Works, Foremen, Related 

Practitioners (e.g. IT, Logistics).
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1. Signed Memorandum of Understanding (MOU)

• HKU – Faculty of Engineering, Faculty of Architecture
• HKUST – School of Engineering
• CityU – College of Science and Engineering
• PolyU – Faculty of Construction and Environment
• Chu Hai – Faculty of Science and Engineering
• CUHK – School of Architecture
• IVE – Engineering Discipline
• THEi – Faculty of Science and Technology
• VTC

4. Established a Task Group on BIM‐enabled
Modern Construction Training under the Task
Force on BIM Training

• BIM Education Symposium (under planning)
• Student BIM Projects Award (under planning)
• Taster Courses on BIM‐enabled Modern Construction

(including BIM, DfMA, MiC, Green Construction and
Digital Technologies for Safety) (pilot in August)

Engagement with Higher Education Institutions (HEI)
3. BIM Training Materials/Opportunity offered

• Presentation Material of Awareness Seminar and
Workshop (88 pages)

• Course Material of BIM Management Training Course
(112 pages)

• Course Material of BIM Management Training Course
(Civil Discipline) (92 pages)

• Offered two free seats of Basic Modelling Course to
each MOU HEI

• Train‐the‐Trainer Summer School 2019 with a 60‐page
handbook (18 teachers attended)

• Shared BIM models from Government projects

2. Training provided through BIM Competition
(covering ArchiCAD, ArcGIS, BIM Track, BIM360,
Enscape, Fuzor, IES, Open Building Design, Revit,
Tekla, etc.)

• (2019) 11 Hands‐on Training Sessions organised  with a
total of 214 attendance

• (2020) 13 Hands‐on Training Sessions organised  with a
total of 381 attendance

• (2021) 20 Hands‐on Training Sessions organised  with a
total of 319 attendance
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CIC Taster Course for University Students

 To provide an opportunity for universities students to gain an insight into the world
of BIM-enabled modern construction practices through a series of taster courses
and educational tours in the CIC Construction Exhibition Hub:

CIC will issue CPD Certificate of Attendance to Participants

11



Taster Courses: BIM‐enabled Modern Construction Practices 
BIM

 Application of BIM technology in whole‐building life‐cycle processes

 BIM and Digitalisation Tools

MiC/DfMA

 Benefits (Productivity; Quality, Safety and Environmental Performance)

 MiC Development Trends

Construction Safety 

 Design for Safety in Construction and Maintenance

 Application of Digital Technologies for Construction Safety: (BIM, AR/VR, IoT, AI, and UAS, etc.)

Green Construction 

 Carbon policy and Carbon Target; CIC Carbon Assessment Tool (CAT)

 CIC Green Product Certification

Advanced Technologies in Construction

 CIC Construction Exhibition Hub (BIM SPACE, CITAC, MiC and ZCP): Educational Tours

12
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5. Day 1: Planning and Design Stage



CIC Taster Courses for University Students

Day 1 – Planning and Design Stage

15



Day 1 
Schedule

In the morning:
• Importance of Civil and Structural Engineers

• BIM in Planning and Design Stage

• CIC Support on BIM

• Hands-on Workshop on BIM Authoring Tool

• Embodied Carbon and CIC Carbon Assessment Tool (CAT)

In the afternoon:
• BIM and DfMA in (Design to) Construction Stage

• Hands-on Workshop on BIM Viewing Tool

• Day 1 Conclusion (Key Takeaways)

3
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(1) Importance of Civil and Structural Engineers

17



Why civil and structural engineers 
has a critical role to play in modernisation and 
transformation of construction industry? 
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Grout Sleeve Precast Connection

System Formwork Delta Beam + Hollowcore Precast Pre-stressed Plank

Kwikastrip Rebar Pull out Starter

Design 
Approach affects

how efficient and sustainable 
modernised construction methods 
can be adopted widely
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Structural Lightweight Concrete up to C40 commonly used in the UK
1850kg/m3 Density & Design to Eurocode standard
Possible to count as recycled aggregate content in accordance with 
BREEAM Technical Guide SD 5073

Geothermal Loop and Energy Piles High cement replacement concrete in structural element 
without rapid strength development required

Widely Used Sustainable 
Solutions contributed by

Structural Engineers
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Perform Advanced Analysis and Design to optimise the structure and 

effective adoption of system formwork to simplify the 
construction and reduce floor cycle ahead of MiC
installation  

Simplify the DESIGN EFFORT
but complicate the 

CONSTRUCTION?

21



Capability of
Analysis & Design Software

Linear components (e.g. Column-beam frame) 
Rigid diaphragm assumption for multi storey 
building 

2D components (flat slab, deep beam, wall) 
Semi rigid diaphragm, non-linear analysis, 
dynamic analysis, 2nd order effect 

Computational Fluid Dynamic, 
Parametric and Generative Design to optimise 
and standardise complex geometry 

1980 1990 2000 2010 2020+

Hardware computing power significantly grow

BIM Century Since 2005

Video Courtesy of Dr. Dino Chen WSP HK
22



Efficient use 
of advanced 
technologies 
should be planned

ahead from early 
stage and built in the
back bone of the building
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Structural Engineers should not 
underestimate themselves how their decisions 
dictate successfulness of whole project delivery.
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Four key components to embark on
Construction Modernisation

Collaborative (Partnering) Mindset

Innovative Mindset

Technical Mindset in DfMA & 

Sustainability (Zero Carbon)  

Design Knowledge from Experience 

and Lesson Learnt (overseas practices, multi-

discipline, value engineering) 

1
2
3

4
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Collaborative & Partnering Mindset
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Communication is 
the essence of 
Collaborative 
mindset

Images Courtesy of WSP UK

27



Images courtesy of HKUST

courtesy of Ir George Chan

Visualise the 
complex issues for 
coordination

In 1980s ~ 90s
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Visualise the complex issues for coordination 

Video Courtesy of HKUST, Leigh & Orange Limited & Zaha Hadid Architects, WSP HK
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Outcome of 
Collaborative
Mindset

Images Courtesy of HKUST, Leigh & Orange Limited & Zaha Hadid Architects
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Project Team 
Collaborative 
Solution

Images Courtesy of HKUST, Leigh & Orange Limited & Zaha Hadid Architects
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Collaboration & 
Engagement with 
Key Stakeholders

Images courtesy of HKUST, Leigh & Orange Limited & Zaha Hadid Architects 32



Innovative Mindset

DfMA, Cross Discipline Collaboration, Revitalisation

MiC

Digitalisation:
BIM, IoT, Digital Twins

Automation: 
Robotics, AI

Connectivity: 
5G, LoRaWAN

New materials: 
Ultra High Performance Concrete

Design software capability
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(2) Stages of Project Lifecycle

1. Planning and Design (AM)

2. Construction (PM)

3. Operations and Maintenance 

34



What is BIM?
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Why Use BIM?

Industry Aspect

Challenges of HK Construction Industry:

Labour
Shortage

Cost 
Increase

Productivity
Decrease

Green Building 
& Construction

DEVB & CIC are actively encouraging the construction industry 
to adopt new technologies, such as 
• Building Information Modelling (BIM)
• Modular Integrated Construction (MiC)
• Automated steel reinforcing bar prefabrication yards

BIM is a ‘Vehicle‘ for both MiC & prefabrication
36



Why Use BIM?

Project Aspect

Traditional Modes of 
Project Team Communication

Source: http://biblus.accasoftware.com/en/buildingsmart-and-bim-digital-award-two-
important-awards-to-acca-software/
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What is BIM?

BIM 建築信息模擬
Building Information Modelling is the process of generating and 
managing building data during the building or assets life cycle.

It is a new way of working using new technology to facilitate 
project management, better construction process control, 
cross-disciplinary collaboration, communication with external 
stakeholders, decision support and risk management.

38
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Why Use BIM?

Project Aspect

Traditional Modes of 
Project Team Communication

Web-based (BIM) Platform as
Single Source of Truth

Source: http://biblus.accasoftware.com/en/buildingsmart-and-bim-digital-award-two-
important-awards-to-acca-software/
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http://biblus.accasoftware.com/en/buildingsmart-and-bim-digital-award-two-important-awards-to-acca-software/


Applications of BIM

BIM provides virtual design to design  /project team which
includes architect, engineers, QS, etc. The models can be
updated, monitored & used throughout the entire project
design cycle.

1. Planning and Design
2. Construction
3. Operations & Maintenance

Buildability / Clash Detection / Design for Safety

Submissions

Cost / Quantities/
BIM E-tenderingPerformance Study

Documentation

Visualization / Simulation

Design Options
(Hang Yee, hands-

on parametric 
design software)

DfMA/MiC

BIM Models 
Design Coordination &
Collaboration
Analysis
Submissions
Project Management

Review / 
VR

Carbon Assessment / Engineering 
Analysis / CFD Study

40
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BIM Dimensions
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Concept of 
Single Source of Truth

Single Source of Truth allows well-coordinated 

drawing information, ensures consistency and easy 

management. 

“Building Information Modeling (BIM) is a digital 
representation of physical and functional   
characteristics of a facility. A BIM is a shared 
knowledge resource for information about a facility 
forming a reliable basis for decisions during its life-
cycle; defined as existing from earliest conception to 
demolition.”

- The National Building Information Model Standard
Project Committee

42



Development 
Bureau’s

Technical Circular

No.7/2017
Adoption of BIM
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Development 
Bureau’s

Technical Circular

No.12/2020

BIM Use
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Development 
Bureau’s

Technical Circular

No.12/2020
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Who Use BIM?
(Roles and Responsibility)

Borrmann, Andre & König, Markus & Koch, Christian & Beetz, Jakob. (2018). 
Building Information Modeling: Why? What? How?: Technology Foundations and Industry Practice. 
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How to Use BIM?

Hardware – Requirem ents  for Works ta t ion
Example:

47



How to Use BIM?
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How to Use BIM?

Hardware – Integrat ion with other Technologies

HoloLens

Workstation 3D Laser Scanner

Virtual Reality Drone

3D Printer
RFID
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How to Use BIM?

Software

Source: https://totalbimmakeover.wordpress.com/2017/03/10/digital-collaboration-
tools-which-one-to-use-daniel-kalnins-pulse-linkedin/ 50

https://totalbimmakeover.wordpress.com/2017/03/10/digital-collaboration-tools-which-one-to-use-daniel-kalnins-pulse-linkedin/


Integration of 
BIM & DfMA
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Integration of 
BIM & MiC
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MiC Pilot Projects in Hong Kong

Video

53

http://www.cic.hk/chi/main/aboutcic/leadership/ChairmanBlog/blog-118.html


(3) CIC Support on BIM
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CIC as a Centre of Excellence for BIM in Hong Kong

We serve as a BIM solution hub and provide support in five key areas

Application of BIM, digital construction, and its related technologies in construction industry 
(hereinafter known as “BIM”)

R&D, Funding 
Support

Adoption /
Promotion

Training Standards / 
Guidelines

Certification 
and 

Accreditation
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BIM Webinar Series

• Events details and schedule will

be shown at CIC BIM Portal

• BIM related webinar is mostly

held on Wed PM

• https://www.bim.cic.hk/en/even

ts/list

56

https://www.bim.cic.hk/en/events/list


CIC as Coordinator in BIM Development

Professionals / Specialists

Academia

Project Clients

(Anchor)

57
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http://www.ura.org.hk/tc/


CIC’s Works on BIM

Funding Support

Adoption / Promotion

Standards / Guidelines

Training

Certification & Accreditation

58



Adoption / Promotion on BIM

CIC BIM Space

BIM CompetitionAsia Pacific Regional BIM 
Group Meeting and Forum 

BIM Talks Awareness Seminar 
and Workshop 2.0
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• Understand BIM market in Hong Kong with a baseline of BIM adoption
• Identify key hurdles for BIM adoption
• Recommend strategies and actions for CIC and the industry to advance BIM

implementation
• Establish a benchmarking methodology for Hong Kong’s BIM adoption in the future

Adoption / Promotion on BIM

60



Standards / Guidelines on BIM

BIM Standards (Phase Two) :
- Statutory Plan Submission
- Mechanical Electrical Plumbing (MEP) Level of Development (LOD)
- Underground Utilities
- Practice and guidance for the production of BIM Objects

Planning and 
Design Stages

Construction 
Stages

EIR template with 
Sample Project EIR
(December 2020)

BIM Standards and New Software 
User Guides and Software 

Templates
(December 2020)

(Version 2)
(December 

2020)

2019 Edition
(August 
2019)

BIM Standards for 
Architecture and Structural 

Engineering (Version 2)
(December 2020)

BIM Standards -
General
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Training on BIM (resource online)
- Conduct various levels of BIM Training Courses

from modelling to management
- Offer training for various BIM software
- Cooperate with professional institutes in

organizing discipline specific training
- Cooperate with higher education institutes on

BIM education

62



Certification & Accreditation on BIM
To ascertain the competency of BIM practitioners and 
the quality of local BIM training programmes

- Certification of BIM Managers
- Accreditation of BIM Manager Courses
• Global BIM Manager Professional Training, BSI Pacific Limited
• Professional Certificate for Building Information Modelling (BIM)

Manager, HKIC
• Professional Certificate in BIM Management, Form.Welkin

Limited
• Professional Diploma in Building Information Modelling, THEi

- Certification of BIM Coordinators (NEW)
- Accreditation of BIM Coordinator Courses (NEW)
• Global BIM Coordinator Professional Training, BSI Pacific Limited
• Professional Certificate for Building Information Modelling (BIM)

Coordinator, HKIC
• Professional Development Course for BIM Coordinator, SGS

Hong Kong Ltd.
• Professional Certificate in BIM Coordination, Form.Welkin

Limited
• Professional Certificate in Building Information Modelling

(Building Works), HKVTC
• Higher Diploma in Architectural Studies, HKVTC
• Higher Diploma in Civil Engineering, HKVTC
• Higher Diploma in Architectural Technology and Design, HKVTC
• Higher Diploma in Surveying, HKVTC
• Higher Diploma in Building Studies, HKVTC 63



456 CCBMs 123 CCBCs

Course Providers –
1. BSI Pacific Limited
2. Hong Kong Institute of Construction
3. Technological and Higher Education

Institute of Hong Kong
4. Form.Welkin Limited

Course Providers –
1. BSI Pacific Limited
2. Hong Kong Institute of Construction
3. SGS Hong Kong Limited
4. Form.Welkin Limited
5. Hong Kong Institute of Vocational

Education, Vocational Training
Council, IVE (6 courses)

4 Accredited 
Courses

10 Accredited 
Courses

Key Figures

As at 23/6/2021

Received 930+ applications since
the scheme is launched on 
28/1/2019

Received 780+ applications since
the scheme is launched on 
31/3/2020
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Funding Support

• Academic led
• Research content

• Industry led
• Practicality

Note: Under CPS and KPIS, Applicants under the CPS and the KPIS are encouraged to offer sharing of the benefits generated from the use of the research products 
by the industry

Since 2012, Covering the 
areas of safety & health,  
productivity & quality, 
environment, and 
procurement.

CIC Research and Technology Development Fund
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R&D Project - BIM-based Rebar Design Optimization 
and Prefabrication Automation

• Generate 3D rebar model from
structural design output.

• Automated optimisation and clash-
avoidance after building 3D rebar
model from design output.

• Automated generate BVBS
formatted file for rebar cut-and-bent
machine.

• Facilitate RC detail drawings
generation in BIM authoring
software.
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R&D Project - BIM-Automation of Gross Floor Area (GFA) 
Calculation, Fire Safety and Prescribed Checking for General 
Building Plans (GBP) Preparation

• Automated most of the time-consuming works
commonly required for calculation of GFA.

• Automated checking and calculation of Fire
Safety issues and Prescribed Checking such as
prescribed window calculation, sanitary fitment
calculation, etc. for BIMGBP preparation.
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Funding Support

BIM Training BIM Experiential Use and Project Adoption

Funding Mode Cashrebate (subject to satisfactory completion
of the course)

Co-fund with 70% grant from CITFat maximumfor costs
involved

Funding Ceiling A ceiling of HK$800,000 per applicant can be shared between BIM Training and BIM Adoption

Within the funding ceiling, each person
enrolling training is entitled to HK$3,000 per
course at maximum

 Experiential use is capped at maximum
HK$200,000

 Within the funding ceiling, CITF will only fund
each computer at maximum HK$21,000 and BIM
software license period up to 3 years (computers
subsidised by CITF are required to have BIM
software installed and be used for this purpose)

1. Technology Adoption
- Building Information Modelling (BIM)
- Advanced Construction Technologies (ACT)
- Modular Integrated Construction (MIC)
- Prefabricated Steel Rebar (STB)

Funding Scope:

2. Manpower Development
- Technology Enrichment Courses for Students
- Non-local Training / Visits for Practitioners
- International Conferences in Hong Kong
- Local Collaborative Courses
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BIM in Global Context

69



BIM in Global Context
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(4) CIC BIM Space Guided Tour
and Workshop
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Introduction to Embodied Carbon and
CIC Carbon Assessment Tool

Copyright of Construction Industry Council

stephenngai
Cross-Out



- Introduction of Embodied Carbon and CIC CAT

- Case Studies at Design and Construction Stages

- Practices of CAT

Copyright of Construction Industry Council 73



What is Embodied Carbon?

Copyright of Construction Industry Council 74

Presenter
Presentation Notes
目前全球碳排放量最高的為中國，美國排名第二Did you hear this new concept before? E.g. news, stock market, etc. 



What is Embodied Carbon?

Copyright of Construction Industry Council 75



What is Embodied Carbon?

Energy and water  
consumption associated  
with materials:
• “Upfront” - material

extraction, manufacturing,
transportation, installation

• “In-use” - maintenance,
replacement and
emissions associated with
refrigerant leakage, etc.

• “End of life” - demolitions,
disassembly and disposal

Copyright of Construction Industry Council 76
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Presenter
Presentation Notes
In 2017, the World Green Building Council launched the Advancing Net Zero carbon roadmap as a global project to work towards total sector decarbonisation by 2050. The target is to achieve net zero carbon for operation for all New buildings in 2030. And achieve such for all buildings in 2050. 



▪ Official launched in Dec 2019

▪ First online carbon tool for HK construction industry

▪ Adaptable for new buildings and infrastructure projects
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Scope Function

Carbon Measurement for 
Material and Site Impact

Facilitate Low-carbon 
Planning, Design & 

Construction

Performance 
Benchmarking

Materials

Site Impact

Interactive Tool
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Buildings Civils
Concrete – ready  
made and pre-cast

Concrete – ready  
made and pre-cast

Cement – grouting,  
rendering Cement – grouting

Reinforcement Steel Reinforcement Steel

Structural Steel Structural Steel

Fill / Aggregate Bitumen / Asphalt

Façade – glazing
(curtain wall system)

Train Tracks / Water
Pipes

Façade – cladding  
panel (aluminium) Fill / Aggregate

Glue Laminated  
timber

Façade – cladding  
panel (aluminium)

Buildings Civils
Formwork – metal  
and timber

Formwork – metal  
and timber

Steel used in  
Excavation and 
Lateral support (ELS)  
and hoarding

Steel used in  
Excavation and 
Lateral support (ELS) 
and hoarding

Steel casing / sheet-
pile used in  
foundation works

Steel casing / sheet-
pile used in  
foundation works

Scaffolding – metal  
and bamboo

Steel used in  
temporary platform / 
access bridge /  
cofferdam
Scaffolding – metal
and bamboo

Impact
On site electricity / town gas  
consumption
Fuel consumption (diesel, bio-
diesel, LPG etc)

Water consumption

Waste disposal

HFC/PFC emissions

Materials transportation

Tree planting

Fugitive emission data such as
acetylene/CO2 used in welding
and flame cutting

Site Impact

Materials and Site Activities Included

Permanent Works Temporary Works
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How to reduce carbon at design stage?
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Presenter
Presentation Notes
目前全球碳排放量最高的為中國，美國排名第二



• Earlier in the design process embodied
carbon is considered the greater the
savings

• Design optimisation is fundamental part
of any structural design process

• This optimisation is carried out for:
• Structural Performance
• Cost and material quantities
• Programme / time
• Buildability

• Embodied carbon is another indicator
during design optimisation

Embodied Carbon and Structural Design
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• Structural rationalisation

• Reuse existing structure and materials

• Utilisation of different structural forms to achieve
maximum loading efficiency

• Structural components should be considered to
have multiple purpose (non-structural elements)

• Design to enable construction to utilise:
• Modular Integrated Construction (MiC)
• Prefabrication

• Design for Demolition / End of Life

• Specification of low carbon materials:
• Lower carbon content concrete mixes
• High recycled content steel

How can Reductions in Embodied Carbon be achieved
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How to reduce carbon at construction stage ?
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Presenter
Presentation Notes
目前全球碳排放量最高的為中國，美國排名第二Did you hear this new concept before? E.g. news, stock market, etc. 



Site
Impacts

Electricity
(kWh)

Water
(m³)

Fuel Consumption
e.g., Biodiesel B5

C&D Waste (Tonnes)

Refrigerant  
(kg)

Welding and Flan  
Cutting (litre)

Tree
(Number of Trees)

Town Gas  
(unit)

Scope: Material Use and Site Impacts

Material  
Use

Total  
Embodies  

Carbon  
Estimation  

(Construction 
Stage)

Site  
Impacts
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Let’s experience it!
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https://www.youtube.com/watch?v=TmIjcfftSTU
Copyright of Construction Industry Council

73
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Presenter
Presentation Notes
The Tool is designed for design stage and construction stage.

https://www.youtube.com/watch?v=TmIjcfftSTU


Design Input & Construction Input

Copyright of Construction Industry Council 88

Presenter
Presentation Notes
After registration, you will see 2 boxes for selection, the top one is for project at design stage and the bottom one is for construction stage. We will have demonstration in construction input.



Design and Construction Comparison
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Presenter
Presentation Notes
The design team can review the difference from design to construction in order to improve the carbon performance.Charts can be generated to visualise the difference/results and to facilitate various reporting purposes.Site monitoring during project period  



Sustainable Material Use Report for Projects
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Presenter
Presentation Notes
Analyse the site environmental/carbon performance with quantifiable figures   
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Support
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6. Day 1: Manufacturing and Construction Stage



Applications of BIM

BIM provides virtual design to design  /project team which
includes architect, engineers, QS, etc. The models can be
updated, monitored & used throughout the entire project
design cycle.

1. Planning and Design
2. Construction
3. Operations & Maintenance

Buildability / Clash Detection / Design for Safety

Submissions

Cost / Quantities/
BIM E-tenderingPerformance Study

Documentation

Visualization / Simulation

Design Options DfMA/MiC

BIM Models 
Design Coordination &
Collaboration
Analysis
Submissions
Project Management

Review / 
VR

Carbon Assessment / Engineering 
Analysis / CFD Study
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Applications of BIM

Procurement & Supply Chain

Cost control

BIM Models  
Coordination
Collaboration

Logistics / Procurement
Prefabrication

Project Management

Simulation / VR

BIM provides virtual design & construction models for project
team to update, monitor & use throughout the project
construction processes.

Construction & Safety Planning

Prefabrication / DfMA

Contract Documentation

Works Scheduling

1. Planning and Design
2. Construction
3. Operations & Maintenance

MiC
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Project Case Study:

InnoCell
Hong Kong Science & Technology Park Crop
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INNOCELL

Location 

InnoCell
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3. SIGHTLINES
SEA

MOUNTAIN

SCIENCE
PARK

4

2. COMMON AREA WITH
NATURAL LIGHT & WIND

1. CLUSTERED UNITS

Centralized Communal Space
“Fostering an Innovator Community”
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Centralized Communal Area
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Statutory 
Approval

Off-Site 
Fabrication

Logistics

Site 
Installation

Design
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DESIGN
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EFFICIENT PROJECT TYPE FOR MiC APPLICATION 
PUBLIC HOUSING PRIVATE RESIDENTIAL MARKET

HOSPITAL / ELDERLY HOME 

STAFF QUARTER

HOTEL / HOSTEL
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Steel MiC RC MiC
Weight About 40% lighter than RC 

construction
Slightly heavy than RC Construction due to 
RC twin wall / twin slab requirement

Site Connection Bolt and mechanical fixing Cast in-situ / Grouting 
Design Life 50 years + design in accordance with HK COP sufficient maintenance provision
Fire protection Fire board lining with module interior Specified concrete cover and min.  

dimension to meet FRR requirement
Weather 
Proofing

Corrosion protection paint / GMS Waterproofing membrane /spray on the
ceiling slab of module

Site Erection More availability of Tower crane to 
handle 20tons module

Limited Selection of Tower Crane to handle 
>30 tons module

Maintenance Inspection hatch as per ADV36 Same as conventional RC building
Experience Widely used in different countries for 

two decades
Limited project references availability 

Module Type (RC MiC vs Steel MiC)
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RC MiC Modules Connection Details (Copyright by WSP HK)
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RC MiC Modules (In courtesy of MDM)

Disadvantage: Heavy Self Weight
Solution: Void Former Slab Structure to save the dead Load

Disadvantage: Double Wall which is not structural effective approach
Solution: Composite wall Connected By Patent Spiral Joint
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RC MiC Modules (In courtesy of MDM)

MiC Water Cooling Chiller Plant at CIC Zero Carbon Park
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RC MiC Modules (In courtesy of P&T)
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RC MiC Modules (In courtesy of P&T)
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RC MiC Modules (In courtesy of P&T)
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Modules Connection Details – Steel MiC (In courtesy of UB / CIMC)
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MiC Allocation

4

MODULE SIZE : 3100mm x 7350mm

111



MiC Structure Form

4

VENDOR 3VENDOR 2VENDOR 1
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MiC Prototype Display

MODULE SIZE : 3100mm x 7350mm + 
1500mm corridor + 750mm A/C 
platform

Access Hatch

Access Hatch

3100
15

00
+7

35
0+

75
0 

= 
96

00
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Expandable MiC (1+1 better than 2in1?)

Minimise the site work for the 
connection between modules 
to facilitate future relocation Images courtesy of J.C.DISI, POLYU and Leigh & Orange Ltd

Innovation Approach on MiC

Sub-MiC components 
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Images courtesy of J.C.DISI, POLYU and Leigh & Orange Ltd
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Open-Box MiC for Multi-Storey
Open Space Functionality
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High-level offsite furnished module 

Images courtesy of Leigh & Orange Ltd
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Images courtesy of Leigh & Orange Ltd
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Images courtesy of Leigh & Orange Ltd
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Fire Resisting Criteria of 
Construction Elements
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Wall / Floor Build Up including FRR Construction for Steel MiC

(Courtesy of L&O)

Triple proof MiC joint sealer
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Corrosion Protection of Light Steel Construction
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Design Consideration and Load Cases

Factory Support Condition Road Transportation Condition

Lifting Condition Lateral Stability due to Wind Load
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Lifting Frame
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Temporary Condition after Installation
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Semi-Rigid Beam Column 
Joint for Progressive 

Collapse Design to 
Optimise Structural 

Member Sizes

Images courtesy of WSP HK

Utilisation of In-Plane 
Stiffness of Cold Form
Thin Profiled Wall Panel to 
Optimise the Beam Sizes
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Construction and Fabrication Tolerance 
Concrete CoreMiC 

Module

MiC 
Module

MiC 
Modul
e

Reference from CoP for Structural Use of Steel 
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Installation Tolerance 
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Preloaded Bolt

Reference from P358 SCI Guide
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Floor Diaphragm Assignment
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Module Connection Fixity Assignment
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Staged Construction modelling

To understand stress build up at the module connection during construction 
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Progressive Collapse Consideration
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Hypothetical Column Removal Scenario
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Module Steel Frame Stress Changes in Extreme Event

Picture frame to resist the remaining structure after single column removal 
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Module Connection FEM 

Tight Spigot to transfer 
horizontal force 
through connection 
plate between modules

Preloaded bolts to 
transfer horizontal 
force through 
connection plate 
between modules
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Thermal Effect on Modules 
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Thermal Effect on Modules (In courtesy of IMax)
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Thermal Effect on Modules 
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SITE LOGISTICS
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https://www.td.gov.hk/en/road_safety/road_users_code/index/chapter_6_for_professional_drivers/loads_/index.html

Transportation Restriction (Extracted from Transportation Department

142
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http://www.kmb.hk/en/business/sales_businfo_leyland.html
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Flatbed Trailer Size
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Transportation Restriction
TD Requirement for Wide Load Delivery
Width of load on Vehicle Hour
Width <2.5m Any time
2.5m< width <3.5m Permissible from 10:00 am to 4:00 pm 

with Wide Load Permit
Permissible from 8:00 pm to 7:00 am 
with Wide Load Permit

>3.5m Special Wide Load Permit to be applied with 
Transport Department

Subject to swept path and temporary traffic assessment 
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Environmental Restriction
EPD Requirement for Noise Control
Barge Loading/Unloading
Preferred Barge Loading Hours 8:00am to 9:00pm
Cease Barge Loading Activities 11:00pm to 7:00am
Assumed Sound Power Level
Lorry 112 dB(A)
Tower Crane 95 dB(A)
Basic Noise Levels
Evening Hours 
7:00pm to 11:00pm

65 dB(A) for InnoCell Site

Night Hours
11:00pm to 7:00am

50 dB(A) for InnoCell Site
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Accommodate 8 nos. of modules on site over night (7nos + 1no buffer)
2nos. Of 40m Jib Luffing Crane (21tons capacity @ 25m Jib)

147






Min. 12nos module 
required for site 
storage to achieve 
3day circle 

Construction Site logistics
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Construction Site logistics

2nos. Site Gantry (6m & 7.5m wide)

1no. Site Gantry (6m wide)
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• 21tons at 25m Jib Length

Hoisting / Tower Crane Arrangement
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Knowledge sharing

MiC Reference Materials / 
Potential Model Specifications 

BD Central Data Bank

CIC i-Club Technical Library 
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Project Case Study: 

Overseas MiC / DfMA projects
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Embedded Connection Between Insitu RC Core 
and MiC Module Connection Points

Overseas MiC project

Misalignment of Post Drill 
Connection

Lessons Learnt 
from best practice, 

overseas experience

Images Courtesy of HKSTP, WSP HK & HipHing
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Improved Embedded 
Connection in InnoCell

Embedded Connection Between Insitu
RC Core and MiC

Images courtesy of HKSTP, WSP HK & HipHing

Lessons Learnt 
from best practice, 
overseas experience
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Leadenhall Building (A.K.A. Cheesegrater)

Hydrogen Embrittlement
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Avoid ultra high 
strength bolt 
and simplified 
diagrid splicing 
connection

Images Courtesy of Canary Wharf Group, HCLA & WSP UK
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Overseas Project Sharing 

Newfoundland, Canary 
Wharf
Client – Canary Wharf Group

• +220m 60-story Tall Residential Tower
• 3 Level basement utilising Enhanced Retaining Wall

(skin wall) acting as transfer structure
• Exo-skeleton Diagrid with Hybrid DfMA to reduce

construction time by 10%
• 4-floor Jump and Superstructure Top-down Approach

Best Tall Building 200-299m – CTBUH Annual Award 2021

Basement transfer 
structures

2.1m dia pile
Existing banana 
dock wall

North-South 
transfer wall

East-West pile 
engagement wall

Jubilee line 
tunnels

3m thick raft zone

Images Courtesy of WSP UK
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Images Courtesy of WSP UK 158



Node floor

Images Courtesy of WSP UK

Overseas Project Sharing 

Newfoundland, Canary Wharf
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Hybrid solution 
developed

Images Courtesy of Canary Wharf Group & WSP UK

Overseas Project Sharing 

Newfoundland, 
Canary Wharf
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Day 1: Conclusions

1. Introduction to CIC 2-Day Taster Courses for University Students.

2. Importance of Civil and Structural Engineers in modernisation and transformation
of the construction industry.

3. BIM in Planning and Design Stage.

4. CIC Support on BIM.

5. Hands-on Workshop on BIM Authoring Tool.

6. Embodied Carbon and CIC Carbon Assessment Tool (CAT).

7. BIM in (Design to) Construction Stage.

8. Hands-on Workshop on BIM Viewing Tool.

9. DfMA/MiC Project Case Study - InnoCell (HSTP)
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Day 1: Key Takeways

1. Know how importance you are as a Civil or Structural Engineer to drive the adoption
of modern construction methods.

2. Think (Design) more and Do (Construction) smart.

3. Architect is your partner. Embrace innovative and collaborative mindset.

4. Remember some BIM uses in construction.

5. Equip yourselves with knowledge and skills in BIM/Digitalisation in construction

6. Consider to obtain CCBC and CCBM qualificataion.

7. Embodied carbon management is the key to drive carbon neutrality in Hong Kong.
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7. Day 2: Manufacturing and Construction Stage (Continued)



Project Case Study:

InnoCell
Hong Kong Science & Technology Parks Crop
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The InnoCell (Image courtesy of Leigh & Orange 
Architects) 

Basement & RC podium
(B, G, UR/F)

RC transfer plate / beams
(1, 2/F)

418 Nos. MiC modules 
(1 – 17/F)

Structural steel works for terrace &
Precast RC roof
(R, UR, TR/F)
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Development Timeline Development Timeline 
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Development Timeline 
(Key Dates)

2017

2018

2019

2020

2021

Oct: Project 
team 

commission 

Sep: first IPA 
granted

May: Pre‐acceptance 
submission

Apr: Main 
Contract Award

Oct: BA13 
submission 
(tentative)

Jan: first module 
installation

Sep: mass 
production 

commencement

36 Months
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Development Timeline 
(Main Contract)

2018 2019 2020 2021

Sep: IPA 
granted

May: Pre‐acceptance 
submission

Dec: 
Superstructure 
submission, 

Main contract tender

Feb: Tender 
return, 

Superstructure 
approval

 Jul: Main site, 
MiC module 
mockup 

commencement

Sep: 
MiC module 

mockup accepted; 
mass production 
commencement

Jan: Mass 
production 
completion 
(structural); 
module 

installation 
commencement

May: module 
installation 
completion

Oct: BA13 
submission 
(tentative)

15.5 Months

Apr: Main 
Contract Award

5M 4M2M
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SitSitee  PrProoggreressss
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1. Open excavation – Late July, 2019

2. Pile cap construction – Late Aug, 2019

Site Progress
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3. Basement construction – Early Sep, 2019

4. G/F construction – Mid Sep, 2019

Site Progress
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5. Transfer floor construction – Late Oct, 2019

6. Core wall construction – Mid Dec, 2019

Site Progress
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7. Core wall construction – Early Jan, 2020

8. Module installation– Late Jan, 2020

Site Progress
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9. Module installation– Mid Mar, 2020

Site Progress

10. Installation completion– Late May, 2020
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Site Progress

11. Recent– Early Sep, 2020
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EngiEnginneeringeering  IdIdeaseas  AdvAdvaancednced 
inin  EaEarrllyy  DevDeveelloopmenpmentt
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Challenges

• Need for a basement
• Limited space between basement

to site boundary

Engineering Ideas Advanced in Early Development

(Image courtesy of Leigh & Orange 
Architects) 

177



Solutions

• Reduce pile cap thickness

• Use pile cap as basement slab

• Provide trenches for MEP services

Advantages

• Cost‐saving

• Time‐saving

Engineering Ideas Advanced in Early Development
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Engineering Ideas Advanced in Early Development

Challenges
• Consider various MiC vendor systems
• Different supporting system for MiC
• Affect loading distribution at transfer

beam/foundation

Solutions
• Allowed different load arrangement in design

of transfer beam/foundation

Advantages
• Flexible to allow different type of MiC
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Engineering Ideas Advanced in Early Development

Challenges
• Consideration of temporary

loading conditions of modules

• Limited storage space in site

Solutions
• Allowed modules to be stacked in

two layers temporarily

Advantages
• Doubled storage capacity
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Engineering Ideas Advanced in Early Development

Challenges
• Consideration of construction

sequence of core and MiC units

Solutions
• Core to be erected in advance
• Provide the lateral stability in both

permanent and construction stages

Advantages
• Enhanced efficiency and flexibility in

erection of MiC units
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Engineering Ideas Advanced in Early Development

Challenges
• Inconsistent fabrication start time

of module types

Solutions
• Modules to be installed in

sequence of zone, not floor

Advantages
• Enhanced efficiency and flexibility
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Engineering Ideas Advanced in Early Development

Challenges
• Design change after IPA granted

Solutions
• Compared differences and justify in

Superstructure submission

Advantages
• Changes are allowed before

fabrication

↑ Layout accepted in IPA

← Layout approved in 
Superstructure
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Engineering Ideas Advanced in Early Development

Challenges
• Enhance application of DfMA

Solutions
• Precast slabs for roof

Advantages
• Improved quality control

184



Suggestion 
for simplification of on-
site assembly method

and QC verification 
method

Selection of 
materials and 

component 
manufacturing processes 
and early cost estimates

Suggestion for 
more economical 

materials
and manufacturing 

processes

Suggestion 
for simplification of 
product assembly

structure

Detail design for 
optimising 

balance between 
manufacturing & 

onsite assembly costs

Best design concept Prototype & Trial

Production

1

3

2 5

4

76

8

DfMA Design Process
DfA Flow

DfM Flow

Empathise

Define

Ideate

Prototype

Test

Design Thinking Process
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TRIAL INSTALLATIONTRIAL INSTALLATION
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InnoCell – Trial Assembly in Factory (1:30s‐)
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Site installation
(In courtesy of IMax)

188



Quality Control & 
Safe Installation of 
Preloaded Bolt 
using Hydraulic 
Wrench and 
Special Adaptor

Tighten Preloaded Bolt by 
Manual Torque Wrench

Typical Hydraulic Wrench

Special Adaptor

Images courtesy of WSP HK & CIMC

Design for Assembly
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Re-engineering of Connection Box to Resist High-Rise 
Building Loads and Fit for Insertion of Special Adaptor

Tighten Preloaded Bolt by 
Hydraulic Wrench & Special 
Adaptor

Re-engineering of Connection Box 
to Resist High-Rise Building Load 
and Fit for Insertion of Special 
Adaptor

Images Courtesy of HKSTP, L&O, WSP HK, HipHing and CIMC 

Design for Assembly
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Application of latest GB standards and Subgrade JR for Steel Building Structure 

o Why do we push for this?
o Cheaper material cost?
o Lead time to order the raw materials which is

crucial for the construction of the quarantine
facilities.
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Prefabrications of MiCPrefabrications of MiC
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S275 Steel Grade
See Appendix A1.2 Castings and 
Forgings in HK COP Structural Use of 
Steel 2011  

Die Cast Mould of Connection Box
Reuse for 20,000 times

Images Courtesy of WSP HK, CIMC 

Design for Manufacture
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1. Material delivery

2. Material treatment (~0.5 days)

Fabrication Procedures
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3. Welding to form parts (~1 day)

4. Galvanizing (~3 day)

Fabrication Procedures

195



5. Surface treatment at welded joints (~0.5 days)

6. Module assembly (~0.5 days)

Fabrication Procedures
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7. Weld test (~0.5 days)

8. Application of anti‐corrosion paint at weld joints (~0.5
days)

Fabrication Procedures
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9. Bondek installation (~0.5 days)

10. Shear studs welding (~0.5 days)

Fabrication Procedures
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11. Rebar fixing (~0.5 days)

12. Concreting (~0.5 days)

Fabrication Procedures
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FaFaccttoorryy  SuSupeperrvvisioisionn
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Factory Supervision

1. Material delivery 2. Material treatment 3. Welding to form parts 4. Galvanizing

Material verification and 
sampling

Welding test Measurement of thickness of 
galvanizing layer
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Factory Supervision

5. Surface treatment
at welded joints

6. Module assembly 7. Weld test 8. Application of anti‐corrosion
paint at weld joints

Measurement of module size
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Factory Supervision

9. Bondek installation 10. Shear studs welding 11. Rebar fixing 12. Concreting

Bending test of shear stud Rebar checking Slump test
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Unique marking for each parts

Unique marking for each module

Improved QA/QC System
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Improved formwork system (wooden to metal)

Self‐checking of module dimensions

Improved QA/QC System
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Trial module assembly

Improved QA/QC System

206



On-line Inspection System (Novade)

CONVENTIONAL PAPER RECORD ON-LINE INSPECTION - NOVADE

PROGRESS 
MONITORING

UNIQUE QR CODES 
FOR EACH MODULE 

FOR TRACKING

✓✗

185,592 sheets will be saved by the end of this project.
(Equals to 10 year 12 trees and 264 kg CO2 emission
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On-line Inspection System (Inspection Test Plan)
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On-line Inspection 
System (Inspection 
Summary)
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Module InstallationModule Installation
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Preparation

Identification of defects caused during delivery

Reference lines for checking of alignment
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Preparations

Verification of floor level for module installation

Survey plan to record the floor level before installation
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Lifting

Lifting to the designated location

Verification of alignment
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Digital Technology
for Construction Safety
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Content

1. Introduction to the Concept of Design for Safety

2. IoT Technology for Construction Safety: Sensor, Helmet, etc.

3. Systematic Safety Inspection Analysis Tools & Platform

4. VR for Construction Safety Training

5. Conclusion & Q&A
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近10年業界安全表現

年份 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
業界事故數目 2884 3112 3160 3232 3467 3723 3720 3902 3541 2947
業界死亡人數 9 23 24 22 20 19 10 22 14 16
每千人意外率 52.1 49.7 44.3 40.8 41.9 39.1 34.5 32.9 31.7 29.0 
每千人死亡率 0.163 0.367 0.337 0.277 0.242 0.200 0.093 0.185 0.125 0.157 
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建造業的工業意外（2010-2019）

死亡人數(工務工程) 死亡人數(私人工程) 每千人意外率 每千人死亡率
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死亡事故分析 (2010 至 2020)
百分比

(%)

人體從高處墮下
Falling from Height 49%

觸電或接觸放出的電流
Electrocution 8%

被移動物件或與移動物件碰撞
Striking against or struck by Moving Object 10%

遭墮下的物件撞擊
Struck by Falling Object 7%

受困於倒塌或翻側的物件
Trapped in collapsed / overturning object 9%

受困於物件之內或物件之間
Trapped in between objects 8%

其他 Others 9%

Fall of Person from Height
人體從高處下墮

(49宗) 49%

Striking against or 
struck by moving 

object
被移動物體撞擊

(10宗) 10%

Struck by falling object
被墜落的物體撞擊

(7宗) 7%

Trapped in or between 
objects

受困於物件之內或物

件之間

(8宗) 8%

Contact with Electricity
觸電或接觸放出的電

流

(8宗) 8%

Trapped by collapsing 
or overturning object
被倒塌或翻倒的物体

壓著

(9宗) 9%

建築工地傷亡數字 2015-2020 (99宗)
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個案 日期 建造業死亡意外事件 (2021) 意外性質

1 15/1/2021 屯門醫院擴建地盤 64歲工人2米平台墮下 留醫10日不
治 人體從高處墮下

2 19/2/2021 新田圍邨工人墮樓亡疑爬梯修水管失足奪命 人體從高處墮下

3 23/2/2021 皇后山公屋地盤男工失足高處墮下 當場不治 人體從高處墮下

4 15/3/2021 男子從6呎高木梯墮地 昏迷送院 人體從高處墮下

19/3/2021 工人企梯換燈膽疑失足墮樓重創身亡 (自顧人士) 人體從高處墮下

5 20/3/2021 大埔康樂園工人遭太陽能板擊中頭部 昏迷送院 遭墮下的物件撞擊

6 3/4/2021 遭升降台車撞倒拖行10米 觀塘64歲男工人留院2日不治 受困於倒塌或翻側的物件

4/4/2021 元朗攸潭美村男子遭剷車夾傷 (自顧人士) 受困於倒塌或翻側的物件

7 14/4/2021 啟德地盤吊臂鐵勾鬆脫 工人被擊中死亡 被移動物件或與移動物件碰撞

死亡事故分析 2021
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個案 日期 建造業死亡意外事件 (2021) 意外性質

18/4/2021  * 啟德地盤男子疑墮斃 勞工處正調查意外原因 (非法勞工) 人體從高處墮下

8 21/4/2021 啟德發展區地盤男工遭石屎斗砸斃 被移動物件或與移動物件碰撞

5/5/2021
*

男工人上水地盤3米高台墮地
頭傷昏迷送院 (自顧人士/ 未確定) 人體從高處墮下

9 8/5/2021 南丫島男工頭撼石頭昏迷 直升機送院惜不治 與固定或不動物件相撞

25/5/2021 八鄉男工5米高貨櫃墮下 昏迷不治 (非建築工地) 人體從高處墮下

25/5/2021 打鼓嶺78歲泥頭車司機 昏迷於密斗及車轆間 送院不治
(非建築工地) 受困於倒塌或翻側的物件

10 4/6/2021 火炭5旬搭棚師傅意外失足 人體從高處墮下

11 8/6/2021 將軍澳61歲地盤工人遭升降台欄勒頸 受困於物件之內或物件之間
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建築設計安全 - 指南及實例

220



建築設計安全 – 其他政府部門指引
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建築設計安全 – 簡介
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油塘四山街工廈倒塌

https://www.youtube.com/watch?v=Dz_OA1XhRQ0
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科學園三期臨時結構倒塌

https://tv.on.cc/hk/index.html?i=OBK-130325-12240-39M&d=1364229301
Source: On.cc News
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議會支持下的研究

(i) 應用物聯網（IoT）科技防止建築過程中臨時支撑

體系倒塌；

(ii) 使用機械臂取代傳統建築方法；

(iii) 運用Exoskeleton (外骨骼) 減少工人工作期間健康

上的危害
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Smart Platform For 
Construction Site Safety 
Monitoring
• Digital Twin
• AI Powered Dashboard
• Inspection Recording System
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Digital Twin With 
Real-Time IoT Data
Labor Tracking with IoT
Labor location and health can be monitored in BIM 
for Safety Management and Geo-fencing with Smart 
Helmet

Real Time Worker Health Status Proximity Detection & AlertWorker Location Monitoring
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CCTV AI Recognition 
For Site Safety
Dangerous Zone Monitoring
The platform uses continuous AI-powered video 
analysis to monitor site conditions and human 
activities (e.g. human detection to avoid someone 
break intro restricted area.), detect safety issues, and 
deliver instant alerts to protect workers from 
dangerous operation
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AI Dashboard & Safety 
Inspection Record
Live Monitoring Dashboards 
with IoT analytics
The Integrated Dashboard provides full and instant 
data management. 

AI Dashboard gives supervisors a clear picture of 

1. workers’ real time location and status, dump trip,
2. sudden fall and medical SOS alert
3. work site environment condition
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建造業安全錦囊
建造業安全錦囊為前線工友、業界及持分者提供一站式平台，即時

查閱安全訊息及推廣安全活動，並藉此：

(i) 讓前線工友即時尋找工地安全資訊及指引；

(ii) 向業界持分者推廣安全領導；

(iii) 向業界工人提供電子証件夾
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• 通過VR技術體驗不同的事

故場景

• 了解高空作業和起重操作

安全的重要性

利用虛擬實景進行安全訓練 - 安全體驗訓練中心
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利用虛擬實景進行安全訓練 – 工地齊分享

下載平台: https://ssg.chaintechdev.com
233

https://ssg.chaintechdev.com/


建造業安全角色與責任
安全，是每個人的責任。

每個人都對其旁鄰人士負有謹慎責任。旁鄰人士不僅指人

與人之間的距離，還可以指雙方之間的謹慎責任。

在建築項目中，各方會作出協調，一同工作。這代表他們

有責任確保自己在合理預見的情況下考慮其作為或不作為

對旁鄰人士造成任何的損害，並避免有關情況發生。
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2007年7月10日，在銅鑼灣一個拆卸地盤的一台塔式起重

機在更改高度操作時倒塌，導致兩名工人死亡及五名工人

受傷。促使議會及有關持份者合力謀求方法以便進一步提

升塔式起重機的使用安全。議會經與業界商討後，於2008

年發表第一份安全指引—《塔式起重機安全指引》 (第一版

)，該指引載列提升塔式起重機操作安全的良好做法及改善

塔式起重機使用安全的各項建議措施，供建造業自發遵守，

協助業界從業員精益求精。

隨後議會為持續地推廣良好安全作業方式及保障建造業工

人安全，議會向界發表了共22份的安全指引，期望所有業

內人士採納有關指引列出的建議，並無時無刻遵守有關所

列標準或程序。

建造業安全刊物 - 安全指引
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2011年7月8日，荃灣一個建築地盤內發生致命意外，兩

名工人在扎結一個鑽樁鋼筋籠時，該鋼筋籠突然倒塌將他

們壓斃。

預防建造業意外是議會重點工作之一，議會在該意外發

生後迅即發表了第一份的安全提示《第001/11號—扎結鑽

樁鐵籠》，並於其後為建造業的嚴重或致命意外，適時地

提醒承建商、工友及各持份者採取必要的安全措施以避免

悲劇重演。安全提示/訊息不僅提醒業界遵守安全法規的重

要性，同時向從業員展示何為負責任的作業方式。

建造業安全刊物 - 安全提示 / 訊息
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為確保重要訊息能直接傳達至前線監工人員及工友，議

會於2012年開始出版與健康、安全及福利有關的海報，將

安全重點以豐富的圖像及顯淺易明的方式供前線工友閱覽。

此外，為照顧少數族裔的需要及希望更廣泛地推廣安全，

議會於2018年為各安全海報翻譯成尼泊爾文、烏爾都文及

印地文供少數族裔工友閱覽。這些海報不僅體現了議會對

重要議題的關注，亦有助於讓公眾了解議會在當中的貢獻。

建造業安全刊物 - 安全海報
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議會致力在香港建造業的各個範疇不斷改進並協助業界

精益求精，議會於2017年3月發表了《工地褔利健康和安全

措施參考資料》（參考資料）。

該參考資料主要對象為私人發展商，在參考資料列出發

展商、香港房屋委員會、香港鐵路有限公司為建造業工友

提供福利和健康措施的良好守則，冀可按個別工地情況，

積極採用，以保障工友的安全，改善工地的工作環境。

此外，根據勞工處的統計資料，人體從高處墮下是一項

導致嚴重身體受傷甚至死亡的主要意外類別，為加強發前

線從業員的安全意識，議會發表了《高空工作安全手冊》，

以多圖少字方式闡釋各高處工作安全重點。

建造業安全刊物 – 參考資料
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為了提升在職工人的安全知識水平，以及行業整體的安

全表現；本學院現正開辦以下安全訓練課程，幫助工友提

升安全觸覺及建立安全文化，以大大減低意外事件的發生。

現時，學院提供不同類別的課程供業界人士報讀：

• 平安卡 (綠卡)

• 指定行業安全訓練 (銀卡)

• 密閉空間安全訓練

• 安全體驗訓練團 (SETC)

• 其他建造業安全課程

• 適合管理人員或專業人士的安全課程

• 適合監督工地安全的從業員的安全課程

• 適合工地從業員的安全課程

建造學院 - 安全訓練課程
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於2019年，建造業議會在葵涌院校內建立「安全體驗訓

練中心」，目的是打破傳統課室為本的安全訓練，新增揉

合模擬建造業意外體驗的安全訓練。「安全體驗訓練中心」

可以讓香港建造學院學生和業界從業員在安全的環境下，

體驗工地意外的情況，加強他們的工地安全意識。

中心佔地約 3,000 平方呎，由八個不同區域所組成，包

括「個人防護裝備」、「離地工作安全訓練」、「起重吊

運設備」、「消防安全」、「安全使用化學物品及電力」、

「良好工地整理」、「機械操作及切割夾捲危害」，以及

「虛擬實境訓練」，為多個工種提供模擬工地實境的意外

體驗及訓練。

建造學院 - 安全訓練課程 - 安全體驗訓練中心
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建造業創新及科技基金

• 政府撥款港幣10億元，成立建造業

創新及科技基金

• 基金鼓勵採用自動化、工業化和數

碼化技術

• 推動本地建造業轉型，提升本港建

造業質素

• 建造業議會是基金的執行伙伴

促進生產力

• 節省工程所需時間
• 提高成本效益
• 促進工人生產力
• 提高可見性及減少不可行的設計

• 減少不必要的修改及執修工作
• 減少施工期間的修改，從而改善設計

及建造質素
提高建造質素

• 改善工地安全及工人健康
• 透過設計管理或提供安全設備，減低

工人在建造操作上的安全風險
改善工地安全

• 減少施工期間的物料浪費及/或污染
• 緩和施工期間對工地周邊造成的環境

滋擾
提升環保效益

241



建造業創新及科技基金 - 預先批核名單

三維鐳射掃瞄儀納米防水物料

先進建築物料: 6 項 先進科技方案: 12 項 自動化設備: 72項

可拆式活動隔音屏障

混凝土樓板替代物料 太陽能拖車式告示板 遙控牆鋸

(reference example photos 參考例子圖片) 242



建造業創新及科技基金 - 預先批核名單

混凝土成熟程度感測器

焊接機械人

物聯網: 82項 機械人: 9 項數碼化建築工序: 17項

工程項目管理軟件

工程項目管理軟件 無線感應器

多功能拆卸機械人

(reference example photos 參考例子圖片) 243
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8. Day 2: Operation and Maintenance Stage



Operations  and 
Maintenance (O&M) 

Stage
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FM/AM
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[ISO 55000:2014] 

HKUST 
Bl Lab 

t: "item, thing or entity that has pot nti I or actu Iv lue to n org nization, in which 
value can be tangible or intangible" "Physical assets usually refer to equ;pment, inventory 
and properties owned by the organ;zation" 

• Ass t na ement: "coordinated activity (planning and implementation) of an organization 
to r aliz valu from a sets, which normally involve a balancing of costs risks, 
opportunities and performance." 
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(ISO . 5000:2014] 
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(ISO . 5000:2014] 
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and pro,pertie owned by the organization ' 
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t I Facili 

[ISO 55000:2014] 

A et: "item thing or entity that has po ential or actual value to an organization, in which
value can be tangible or intangible" "Physical assets usually refer to equipment inventory 
and properties owned by the organization" 

• Asset na emen : ' coordinated activity (planning and implementation) of an organization
to realize value from assets, which normally involve a balancing of costs risks, 
opportunities and performance." 

[ISO 41011 :2017] 

Compon n As 

Bu t s et?(= 

t? 

aci ·ty) 

• F c1lity g ment: "organizational function which integr eo le lace and proc ss 
within the b It enviro ment with the purpose of improving the uali of lit of people and 
the lproductivi jot the core business----- Faci ity = Bui ings + Civil Infrastructure 

-� ...
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Facility Management Activities 

Fac·lity anagement 
(Cros -di ciplinary subject) 

HKUST 

B Lab 

Can BIM b applied 
to ALL of them? 

Operations and I a1ntena ce 
(H rd Service ) 

Other Services 

Cl 

I 

C 

ac 

C 

(Soft Services) 

n ri y 

n 

C 

n 

C 

n 
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Security / Risk Analysis

Operation Review /
Energy Performance Review

As-built 
BIM Models  for
Maintenance Management
Space Management
Asset Management
Risk Management 

.

Alteration & Addition Works

1. Planning and Design
2. Construction
3. Operations & Maintenance

Works Order & Repair

Visualization & Inspections

Utilization / Leasing  Review Predictive / Preventive Maintenance
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Presenter
Presentation Notes
The construction BIM model becomes as-built models upon completion of project and will be handover to facility team management.  As-built models can integrate with other advanced technologies to facilitate asset & facility management:Maintenance management – Predictive planning & Preventive measuresSpace management – Utilization review & space planningAsset management – Facility investment including energy performance reviewSafety management – Safety & security study



Development 
Bureau’s

Technical Circular

No.12/2020
BIM Use
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CICBIMS: Section 3:
BIM Implementation Planning (BIM Uses)
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20. As -Built Modelling

BIM Uses
21. Maintenance Scheduling

22. Project Sys tem Analys is

23. Space Management & Tracking

24. Asset Management

25. Sales  and Marketing

26. Heritage Information Modelling
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20. 
As -Built 
Modelling
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Graphics 

Phases 

Architectural 

Structural 

MEP 

Discipline 

Architectural 

Structural 

MEP 

Discipline 

Architectural 

Structural 

MEP 

Disci
_
pline 

100 

100 

100 
--

100 

100 

100 

200 

200 

200 

200 

200 

200 

Professional deliverables 

300 

300 

300 

300 

300 

300 

e.g. Statutory drawings, Contract drawings 

Professional deliverables 
e.g. Statutory drawings, Contract drawings 

Professional deliverables 
e.g. Statutory drawings, Contract drawings 

400 

400 

400 

400 

400 

400 

--

--

--

500 

500 

500 

IFC, SPF, XML, JSON, 

PDF, DWG, DOCX. etc 
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Presenter
Presentation Notes
响CIC最新推出嘅BIM Standard General, 我地將Level of Development LOD嘅概念進一進延伸至Level of Information Need LOIN, 當中增加咗Documentation DOC呢個概念咁DOC究竟係啲咩嚟架呢？我地睇下呢段片



21. 
Maintenance
Scheduling
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22. 
Project Sys tem Analys is
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BMS
A building management system(BMS), 
otherwise known as abuilding automation 
system (BAS), is a computer-based control 
system installed in buildings that controls and 
monitors the building's mechanical and 
electrical equipment such 
as ventilation, lighting,power systems, fire 
systems, andsecurity systems.

Energy Saving
AI + IOT

節
能
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https://en.wikipedia.org/wiki/Ventilation_(architecture)
https://en.wikipedia.org/wiki/Lighting
https://en.wikipedia.org/wiki/Power_systems
https://en.wikipedia.org/wiki/Security_system
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23. 
Space Management & 
Tracking
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24. 
Asset Management
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Project Example 

Shanghai Street 618 Preservation and 

Revita I isation 

618...tiif!r1®7J�7J53{tI� § 
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25. 
Sales  and Marketing
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26. 
Heritage Information
Modelling
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Braving the
Epidemic

抗
疫
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BIM for AM/FM: reference

https://www.bim.cic.hk/en/events/detail/310
272

https://www.bim.cic.hk/en/events/detail/310


BIM for AM/FM: reference

https://www.bim.cic.hk/en/events/detail/345
273

https://www.bim.cic.hk/en/events/detail/345
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