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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
(DMA), 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 D/MA) 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.
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Figure 1: BIM-enabled Modern Construction Practices
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This CIC Taster Course for University Students aims to provide an opportunity for university

2. Aim and Objectives

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

Virtual Project Approach: Building Life-Cycle Stages

. : Manufacturing & Operation &
et & Wil g Construction Stage Maintenance Stage

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

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

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

09:40 - 12:30
M Introduction to MiC / D/MA (Part 1)
M Embodied Carbon & CIC Carbon Assessment Tool (CAT)
12:30 - 14:00 Lunch Break
(3) Manufacturing & Construction Stage:
M Introduction to BIM and Digitalisation (Part 2)
14:00 - 17:30

M Introduction to MiC / D/MA (Part 2)
Day 1: Q&A + Conclusion

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

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

09:30 - 12:30
M Introduction to MiC / D/MA (Part 3)
M Digital Technologies for Construction Safety
12:30 - 14:00 Lunch Break
(5) Operation & Maintenance Stage:
M Introduction to BIM and Digitalisation (Part 4)
14:00 - 17-20 M Introduction to MiC / D/MA (Part 4)

M 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.
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Demographics of Registered Workers

Number of Registered Construction Workers Average Age

574,949 46.3

Registered Registered
- General Workers Semi-skilled Workers

332,603 33,754

2024: Shortage of 2,000+ rsws
2025: Shortage of 3,800+ RSWs

(* Using Upper Bound of Expenditure Forecast)

Registered
Skilled Workers (RSW)  Average Age

208592 520

.-"'l

e * Data Period: Jun. 2021



' ! CONSTRUCTION EXHIBITION HUB

Brand New Experience in Construction Technology

BIM Space

Building Information
Modelling Solutions

MiC Resources

Centre

Innovative
Construction
Method - MiC

Construction 2.0

Innovation

Professionalisation
‘Revitalisation |

CITAC

Application of Smart .
Technologies in
Construction

CIC-Zero Carbon Park

Introduction of Advanced
Eco-Building Designs and
Technologies




WHO TO ENGAGE ?

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).

Senior Executives and their Representatives

E Government Departments, Management in companies,

professional bodies, trade associations and statutory bodies

Students

University Students, STEM Alliance, Secondary Schools, Senior
Primary Schools

General Public

Members of the public




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

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

e

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

10

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

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)
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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:

B Introduction to BIM and Digitalisation 1 |

® Embodied Carbon and CIC Carbon Assessment Tool (CAT) R I

B Introduction to MiC/ DfMA # IS\ | CONSTRUCTION INNOVATION.
|

Digital Technologies for Construction Safety 26%\.«. TECHNOLOGY K
4 v A A n ~3%
; EF%@H

B Educational Tours to CIC Construction Exhibition Hub
BMSPACE| 20P | QTAC | MC Resources Centre

T T g
regz io apeprsay GRS
K wy t’-\-\\r"“ﬂ
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Taster Courses: BIM-enabled Modern Construction Practices

BIM

0O  Application of BIM technology in whole-building life-cycle processes
O  BIM and Digitalisation Tools

| MiC/DfMA

O Benefits '(Prdductivity;'QuaIity, Safety and Environmental Pe'rfor'mance')
O MiC Development Trends

Construction Safety
O Design for Safety in Construction and Maintenance
O Application of Digital Technologies for Construction Safety: (BIM, AR/VR, 10T, Al, and UAS, etc.)

"Green Construction

O Carbon policy and Carbon Target; CIC Carbon Assessment Tool (CAT)
O CIC Green Product Certification

Advanced Technologies in Construction
‘O CIC Construction Exhibition Hub (BIM SPACE, CITAC, MiC and ZCP): Educational Tours

12
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5. Day 1: Planning and Design Stage
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CIC Taster Courses for University Students

Day 1 - Planning and Design Stage
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Day 1
Schedule

In the morning:
* Importance of Civil and Structural Engineers

in Planning and Design Stage

CIC Support on

* Hands-on Workshop on Authoring Tool

Embodied Carbon and CIC Carbon Assessment Tool (

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

 Hands-on Workshop on Viewing Tool

 Day 1 Conclusion (Key Takeaways)

16



(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?




TECHNICAL i

Design
ApproaCh affects Kwikastrip Rebar Pull out Starter Grout Sleeve Precast Connection

how efficient and sustainable |jSEE=
modernised construction methods §
can be adopted widely

System Formwork Delta Beam + Hollowcore Precast Pre-stressed Plank

19
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High cement replacement concrete in structural element

Geothermal Loop and Energy Piles ) . )
without rapid strength development required

LYTAG

lightweight solutions

Widely Used S“Stai na ble

: : n

Structural Lightweight Concrete up to C40 commonly used in the UK So I t 0 s i
1850kg/m3 Density & Design to Eurocode standard u I n contributed by
Possible to count as recycled aggregate content in accordance with Structural En gi neers

BREEAM Technical Guide SD 5073

20



smpiryve DESIGIN EFFORT

but complicate the

CONSTRUCTION-

Perform Advanced Analysis and Design to optimise the structure and

effective adoption of system formwork to Slmpllfy the
construction and reduce floor cycle anead of mic

installation




Ca a bi I i Hardware computing power significantly grow
p ty of | %>

Analysis & Design Software 1980 1990 2000 2010 2020+

BLOCK STRU GAME oo ce LEVEL_2 ‘=& |
__LEVEL2
Linear components (e.g. Column-beam frame) _ LEVELS |

Rigid diaphragm assumption for multi storey i
building

2D components (flat slab, deep beam, wall)

Semi rigid diaphragm, non-linear analysis, == e
dynamic analysis, 2" order effect -
RESTART
Computational Fluid Dynamic, | mrEs |
Parametric ar!d Generative Design to optimise == s .
and standardise complex geometry o - ~ [
- DR&w STRU
O ER&SE STRU
&3 ERASE STRU
NO. OF BLOCKS =
VERTICAL DISP < 600 [ Loaoine [ Fix suPPoRT

Video Courtesy of Dr. Dino Chen WSP HK

LN ¢ Lounes SN




Efficient use 1 :

of advanced f
technologies |: .
should s piannes |2 i *““?*
aeadrom@@Mly | TE
Stage and vuittin the -
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Structural Engineers Should not

underestimate themselves how their decisions
dictate successfulness of whole project delivery.




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) 25



Collaborative & Partnering Mindset

I 'COUNCIL
BISHEE

R RIKRERAGF = A

Where Next for MTR Projects

~ 16.4.2021 | 16:00-17:30

="nec4

\M E 3 g T —"

|IEEE Mr. Roger BAYL|SS - . construction contract
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Images Courtesy of WSP UK
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In 1980s ~ 90s
courtesy of Ir George Chan

=~ 1

o
Visualise the Z s
complex issues for | )
coordination

Images courtesy of HKUST
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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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I. Extension of S i
xtension of Space 2. Terracing

lock :
Storey

Outcome of ,

Collaborative
Mindset e .

Block 2
8 Storeys

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

31



Exhibition | | Oth Apl"i| - 30th Apl"i| 1. What is ybur first reaction to the new
Student Residences Proposals? fRE 24
BEFHNNBRANMA ?

FEEHE cAMPUS SURVEY

9% Voice

Very positive JFEEE

Somewhat positive B | o CO I I a b 0 rati 0 n &

20

Neutral &

u
1 fmwwzmanmnoenn: 2 nAscRuEHORANRRR - 11 9
o i 3 :‘nn‘:}lwsaﬂnu;wnllll[ ] ’

i s Somewhat negative FAZEE

s G ﬂﬁ-.. ke
o L — Key Sta kehOIderS

0 %

.'1-"\‘* 5 GRANEETLBRAERATNN?

bl e 7. Which type of outdoor facilities would

=3 [ = wd@® you most like to see in the new student
residences? (RRELZHFES T URLEBPBRILHN
B ?

(1/2)

4 PRTSANRRRNESUEN/AE - fAn R !

student residence, what would you suggest?
L s

T |

7 ERRKERATARREINEARN ?
new stu i

dent residences?

Covered seating, picnic benches and table BEENER, BAE
BENSF

(P77 77777 7777777777777 7777770
Sunbathing bench BHEE

U

| B O R bweenonsoais e Fitness equipment 258841
T
11 %

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



Innovative Mindset

Mew
o ThE
Digitalisation: JLE¥
BIM, loT, Digital Twins g
€ K 2 Radical Technological utionary o
Y ) 3 Innovation Innovation
== Automation: L
FDDDH Robotics, Al
BE Technological
Connectivity: ﬁ Transformation
5G, LoRaWAN 5G 3 o
E Incremental Radical Mindset
Innovation Innovation
@ NAMI yey materials: 3
Ultra High Performance Concrete o — —
Design software capability — Existing Mindset ow Wincant
- Managerial Mindset Transformation New
El___-_q;.
e DfMA, Cross Discipline Collaboration, Revitalisation

KPS N 9 el s -




(2) Stages of Project Lifecycle

1. Planning and Design (AM)
2. Construction (PM)

3. Operations and Maintenance

Conceptual And Site &
DetdiledIDesign ConstructionPlanning

& @ (1)

7%0/ " Manufacturing BB MR TR EIERE

and ASSemBIy"(DMA) 5

B as

Fabrication/

Modularjlitegrated

Construction™(MiC)

Operations &
Maintenance)

(¢
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Challenges of HK Construction Industry:

Why Use ?

«:L i

L J
Industry Aspect S
Labour Cost Productivity =~ Green Building
Shortage Increase Decrease & 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

is a ‘Vehicle’ for both MiC & prefabrication
36



Why Use EIVI?

Project Aspect

Traditional Modes of
Project Team Communication

Architect Insizller

Constrution Buiidar
Manager

Source: http://biblus.accasoftware.com/en/buildingsmart-and-bim-digital-award-two-

important-awards-to-acca-software/

37


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

EEERER
Building Information Modelling is the process of generating and
managing building data during the building or assets life cycle.

Wm—tis ? Concept Design

Programming

Detailed Design

Analysis

Documentation
Renovation
Fabrication
Demolition
Construction
Logistics
Operation & Construction
Maintenance 4D/5D

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


https://youtu.be/u8BOa0eIXEU
https://youtu.be/u8BOa0eIXEU

Traditional Modes of Web-based (BIM) Platform as
Project Team Communication Single Source of Truth

Architect Insizller Architect Installer

Why Use BIVi?

Structural
snginesr

Project Aspect

Constrution Buiidar
Manager

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

Design Coordination &
Collaboration

Analysis

Submissions

Project Management

Design Options DfMA/MiIC
(Hang Yee, hands-

on parametric
design software) Submissions

Applications of BIM

1. Planning and Design Buildability / Clash Detection / Design for Safety

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.

Visualization / Simulation Cost / Quantities/
Performance Study BIM E-tendering

Review /
VR

Carbon Assessment / Engineering
Analysis / CFD Study

40
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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

No.7/2017
Adoption of BIM

ERERBRITHRERM
The Government of the Hong Kong Special Administrative Region
Works Branch

BT #8 BB
BER Development Bureau
T % 7 Government Secretariat
G KC
HHEBREE 2% 18/F, West Wing,
Central Government Offices,
B A S0 75 5 18 48 2 Tim Mei Avenue, Tamar,
Hong Kong

Ref :  DEVB(W) 430/80/01
Group : 2,5,6

1 December 2017

Development Bureau
Technical Circular (Works) No. 7/2017

Adoption of Building Information Modelling
for Capital Works Projects in Hong Kong

Effective Date

3. This Circular takes effect on 1 January 2018.

Policy

9. Capital works projects with project estimates more than $30

Million" shall use BIM technology. The policy is applicable for projects in
the investigation, feasibility, planning, design or construction stages in the

43



Annex 1
BIM Uses

1. Works Departments shall adopt the stipulated mandatory BIM uses in
respective stages of a project.  Works Departments may adopt the optional BIM uses
when necessary.

Investigation,
BIM Use Feasibility | Design |Construction
and Planning

I | Design Authoring M® M M

Deve I O m e nt 2 | Design Reviews M M M
p 3 | Existing Conditions Modelling M M M

y 4 | Site Analysis M M

B u rea u S 5 | 3D Coordination M M
6 | Cost Estimation (&) Me ME

7 | Engineering Analysis M! M

8 | Facility Energy Analysis 0 0

9 | Sustainability Evaluation ] Mi MY

10 | Space Programming (8] M

11| Phase Planning (4D Modelling) M M

12 | Digital Fabrication Mk M=

N O . 1 2 / 2 o 2 o 13 | Site Utilization Planning M
14 | 3D Control and Planning M=

15 | As-Built Modelling M

16 | Project Systems Analysis 0

17 | Maintenance Scheduling Me

B I M U Se 18 | Space Management and Tracking 8]
19 | Asset Management ME

20 Erro:l&kul::jt?og'cntmtlon (Drawing M M

Legend:

M — Mandatory BIM Use for the mentioned stage, including that carried forward from
previous stage. The underlined items are new mandatory BIM uses.

O~ Optional BIM Use



BIM Team Structure
The Consultant/Contractor® shall propose and establish a BIM team that is

appropriate for the scale and complexity of the Assignment/Contract®,

highlighting key roles and responsibilities of each position, within [14]%

Development calendar days after commencement of Assignment/Contract®. The team
shall be led by a BIM Team Leader who holds a key position in the

y Consultant/Contractor’s® project team structure.  The BIM team shall

B u reau S include sufficient and technically competent resources in order to complete all

BIM tasks and deliverables specified in the Assignment/Contract®.

Notwithstanding, the BIM team shall comprise at least [3]" personnel well

trained in relevant disciplines. These personnel shall have qualifications as
follows:

(a) BIM Team Leader shall be a CIC-Certified BIM Manager {CCBM) with
effect from 1 July 2021 for all technical & fee proposals of consultancy
agreements or construction works tenders to be invited on or after |

No.12/2020 by 20

OR (k) BIM Coordinator
Subject to the aj (i) shall have a minimum of three years related construction project
CCBM shall co experience; and
(i) shall . .. : : :
prokd (ii)  shall have a minimum of one year practical experience in BIM
relev: projects
equi
disci
(i) shall OR
andy shall be a CIC-Certified BIM Coordinator (CCBC)

45



Strategic Management Production
) > c c
2 ) o o
Who Use ? i | : Els| |8
L = = o c = =] =
K= o F=} ] = © =
S| |21, 12] [5|s|3|8|.|¢8
° ege ! = ar .‘3 S = = o o &
(Roles and Responsibility) s el 5| E|2|l2|32|5|2|5|¢28
2 3 o 2| 2 = 2 | 5 | B 2| 3 3
slal 2l el 2l e| $| | 2| 5 [Famse
Role (8] o a & = = & = = o = o
(/( BIM Manager i i Y i Y Y i N N N N N
New! £ [Bm coordinator NN NN N Y[ Y[ Y| Y| Y]y ]|N
BIM Modeler N N N N N N N N N Y Y Y

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

2 v § =

T

o
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How to Use

Hardware —Requirements for Workstation
Example:

Hardware for ARCHICAD 22

9 Recommended hardware

] * ProcessorGd.bitpracescarwith four or more cores

* QAM: 16 GB or more is recommended:Por compl etailed models 32 GB or more may be require

Graphics card: DRdicated OpenGL 3.3 compatible graphics card with on board memory of 1024 MB or more is recommended to fully exploit
hardware acceleration capabilities. You can find a list of recommended graphics cards at: http://www.graphisoft.com/videocards
* Display: Aresolution of 1440 x 300 or higher is recommended

You can find more details about recommended hardware on Help Center.

Minimum hardware

* Processor: 64-bit processor with two cores

* RAM:E GB

* Hard disk space: 5 GB or more is required for the installation
* Graphics card: OpenGL 3.3 compatible graphics card

* Display: Aresolution of 1366 x 768 or higher

Optional Hardware Peripherals

All major plotters, printers and digitizers can be used with ARCHICAD.

Internet

Fast Internet access is needed for connecting to BIMcloud ip2 remote location and to download updates for ARCHICAD 22.

Protection Key

Youwill need an ARCHICAD 22 CodeMeter hardware key or CodeMeter Act software protection key to start ARCHICAD 22.
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How to Use ~/V/?

Revit 2021

Mining@m: Entry-Level Configuration

Operatin
Ssll?stem*g 64-bit Microsoft® Windows® 10. See Autodesk's Product Support Lifecycle for support information.
Single- or Multi-Core Intel®, Xeon®, or i-Series processor or AMD® equivalent with SSE2 technology. Highest
affordable CPU speed rating recommended.
CPU Type ¥ g
Autodesk® Revit® software products use multiple cores for many tasks.
8 GB RAM
- Usually sufficient for a typical editing session for a single model up to approximately 100 MB on disk. This
estimate is based on internal testing and customer reports. Individual models will vary in their use of
Memory computer resources and performance characteristics.

- Models created in previous versions of Revit software products may require more available memory for the
one-time upgrade process.

Minimum:

q q 1280 x 1024 with true color
Video Display

Resolutions . i
Maximum:

UltraHigh (&4k) Definition Monitor

Basic Graphics:
Display adapter capable of 24-bit color

Video Adapter
Advanced Graphics:
DirectX® 11 capable graphics card with Shader Model 5 and a minimum of 4GB of video memory
Disk Space 30 GB free disk space
Media Download or installation from DVDZ or USB key
Pointing Device MS-Mouse or 3Dconnexion® compliant device
.NET Framework _MET Framework Version 4.8 or later.
Browser Microsoft® Internet Explorer® 10 (or higher)
Connectivity Internet connection for license registration and prerequisite component download
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Hardware — Integration with other Technologies

Workstation 3D Laser Scanner

- ol o

Virtual Reality Drone

How to Use ?

‘ 3D Printer
HoloLens
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How to Use

Software

DIGITAL USE CASES AND PREFERRED TOOLS ©

3D VISUALISATION & COMMUNICATION VR & AR SOFTWARE MOBILE 3D REVIEW

R L IR F BRER

Enscape Autodesk Live Iris VR Fuzor Autodesk Stingray BIM 360 Glue Revitzo Fuzor Dalux
DOCUMENT MANAGEMENT SYSTEM AUTOMATION \
(COMMON DATA ENVIROMMENT) /ﬁ
X @ % BP@® ;K ;fé ) 8§
N = coins
Aconex Field  A360 Teams  Newforma AZEOCAR Dynamo iConstnect Flux Kiwi Codes UNIFI Coins RTV Tools  Autedesk Model
Checker Sptasher
AS-BUILT HANDOVER DOCUMENTATION 3D DESIGN (ARCHITECTURAL) 3D REVIEW & COORDINATION & CLASH DETECTION

lmgiﬁt oRwebfm R ARCHICAD EE 4 gﬁ\ &}? g llgﬂ SOLIBRI N

Zutec Dorme Connect WabFM Autodesk Revit ArchiCad BIM 360 Glue  A3B0 Teams Fuzor BIM collaly Rewitzo BIM Track SU"hﬂ Model Naviswarks

® &

2D ACCESS | MARKUP TOOLS

CRON

CONNECTED CONSTRUCTION FIELD DATA

®@ © UM B X

Field Wire Bluebeam Revu ShapeDo PlanGrid Drawboard Bullclp Field Wire OnTarget Fieldlens Procore BIM 360 Glue Aconex Field
DATA VISUALISATION 40 PLANNING 50D COSTING 60 FACILITIES MANAGEMENT
2 o P >
o g T N R O wx A X [ H Mm
iy A
e ememe | | e Gwe phes Bec EL el e ST
Source: https://totalbimmakeover.wordpress.com/2017/03/10/digital-collaboration- 50

tools-which-one-to-use-daniel-kalnins-pulse-linkedin/



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

Integration of
BIM & DfMA

51



Integration of
BIM & MiC
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MiC Pilot Projects in Hong Kong

STUDENT |
RESIDENCE

Wong Chuk Hang

SOCIAL A -

HOUSING 4§ R FOR THE
PROJECTS"I'al ¥ ) ELDERLY.
BY HKCSS /18]

Ly ‘ N ] Jat Min Chuen,’ k=i i | | lmmy ) I Hong Kong
Sham Shui Po iRy y f' ; Sha Tin - : # : o o Science Park
= l 4 = = 1 ! -


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




CIC as a Centre of Excellence for BIM in Hong Kong

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

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

Adoption / Training STy Cumms—on R&D, Funding

and
Accreditation

Promotion Guidelines Support
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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

CONSTRUCTION
INDUSTRY COUNCIL
BExHE

. BUILDING INFORMATION MODELLING

B g
Y|
* Al

May, 20
. CIC Webinar on CIC BIM Standards - General
(Version 2 — December 2020): One Day Com...

. BIM Awareness Seminar and Workshop 2.0

> MORE

WHAT'S NEW

R E]
20472021

CIC BIM Year 2019 Commemorative Booklet
Clinches Honor at Astrid Awards 2021

The commemorative booklet h gnlignting our endeavours

ments during the BIM Year 2019 has clinched
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CIC as Coordinator in BIIVi Development

Project Clients

IIU
i\ . G)
EUW . maeiE A

Professionals / Specialists

= British
@ Chambers of
Commerce

SURVEYORS

HEKS=E et

/\ The Hong Kong Institute of @ -
! e}

Building Information Modelling
EERRERRERE
uuuuuuuu chartered

M @ I%I

Py ICES AGHEH§%E§§§EEME .‘
II I I @ m m mHongKong General Building Contractors Association 8 I-'ﬁ I: E E %
RRRRRRRRR E ¥ =
R (Anchor) otony BUILDINGS

The Associotion of Consulting Engineers of Hong Kong Academ 1a
orows T TR

Hong Kong Insfitute of Utility Specialist

\l HKFEMC
l szsnceawe ;

FOkOEOH OB #

Hong Kong Construction Association



http://www.google.com.hk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.aap.org.hk/contactus/contactus.php&ei=wrrUVLn8OcPwmAWLn4KYAg&psig=AFQjCNGYnFTTsKzNRtYFLNBwQK97Zxbu7g&ust=1423313979619833
https://www.google.com.hk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=https://iccc.hk/supporting-organizations/&ei=thHYVOTxOIrg8AWozoDwAg&psig=AFQjCNFW4dbajIIMSpN3yMePfdfHOKOB8g&ust=1423532849453729
http://www.google.com.hk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://zh.wikipedia.org/wiki/File:MTR_Corporation_old_(logo_with_text).svg&ei=vb3UVPCGKuPfmgX5mYKoAw&psig=AFQjCNGGZhoa30WC_wd86L6wPKHbxahLnA&ust=1423314747163645
http://www.google.com.hk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjei7m_n5vQAhVIx7wKHaIMAHYQjRwIBw&url=http://www.earthsciences.hku.hk/shmuseum/link.php&psig=AFQjCNGBghAvRD7rmkf715XOEXa4OofNvQ&ust=1478766182872762
http://www.ura.org.hk/tc/

CIC’s Works on BIVi

8= Uy Eiomonros

@== BIM @== BIM @== BIM

CIC Building Information CIC Building Inforr CIC Building Information
Modelling Standards F Modelling Stan P Modelling Standards

Mechanical, Electrical

Underground General
and Plumbing

Utilities

BRERERRRERR
RS SRR AR RIRE

Cotfcatono BM Coordeatrsand
recitaton of BIM Coordinator Courses

Certification & Accreditation

Adoption / Promotion

_&andards/ GJideIines

CIC RESEARCH & TECHNOLOGY DEVELOPMENT FUND
BEXZTMERENERES
onerone
BB
e INSTITUTE
@ oF CIT S3E
2 15¢  consTRUCTION AEEE
Training Funding Support
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Adoption / Promotion on BIM

Competition
2020

Tertiary Student
tegory

CIC BIM SPACE
RESRERBERMELOR

Asia Pacific Regional BIM
Group Meeting and Forum

CIC BIMSpace BIM Talks Awareness Seminar

and Workshop 2.0
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Adoption / Promotion on BIM

* Understand BIM market in Hong Kong with a baseline of BIM adoption 2020
» Identify key hurdles for BIM adoption Rank  BIMUse % Adopted

+ Recommend strategies and actions for CIC and the industry to advance BIM 30 Coordination 7%
implementation Duster Reviews 7% 14
» Establish a benchmarking methodology for Hong Kong’s BIM adoption in the future D'“'“S“i"“"““ sl
Design Authoring 58% I_ 2
Existing Conditions Modelling 56%
As-Built Modelling 56%
Site Analysis so% 12
Phase Planning (4D Modelling) 50%
BIM LAGGERS BIM ADOPTERS BIM LEADERS o, - 32
CLIENTS g ) Site Utllisation Planning a3% 13
G1-Government Departments 2020 [ 15% s -
G2-Statutory Bodies P
G7-Real Estate Developers 2019 I -— — 36% §1
and Asset Owners
Cost Estimation 35% §1
2020 N 3% so%x O [T —
AEC CONSULTANTS [ ) 30%
e
& 2019 0% S Asset Management 26%
CDNTR.ACTORS 2020 . - . J Space Management and Tracking 2% §1
G3-Main Contractors Project Systems Analysis 16% §1
i G4-Subcontractors 2019 I 67% FIUIN | ' s
BIM Adoptlon Survey | Maintenance Scheduling 4% 12
2020 2020 Facility Energy Analysis 13%

BIM CONSULTANTS Sustainability Evaluation 13% 42

||

2019

Fig. 8a BIM adoption distribution in the four groups
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EIR template with
Standards / Guidelines on BIM S e o el

@== 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 (Version 2) 2019 Edition
(December (August
00 BIM Objcts | Resources [BM x| 2020) 2019)
< C @ bim.cichk/en/resources/bim_objects
BIM Objects sharethispage: &4 W in &

w ® 0 BEMSETAYEH S QS

Comvesing st nd ot Planning and  Construction
Products + Design Stages Stages

Electrical and Lighting
ific Products and

Facility and Occupant

Protection Products + - CIC BIM Standards for
Furnishings. Fixtures and _ = e St
vty e ' p o
Products + g 3 ‘/:1 | Strucl::;th Ek 4
HVAC Specific Products »
and Equipment i
e ' BIM Standards for
Products and Equipment WDW-OTR-WSD- WDW-LVR-WSD- WDW-DBH-WSD- q .
GlassBlock MetalLouvre SlidingWindow . Architecture and Structural

e ‘ Engineering (Version 2)
Openings, Passages. and December 2020
:::::;"5::::‘” BIM Standards and New Software ( )
Products and Equipment % User Guides and Software
prey— Templates

' (December 2020)
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Training on BIM (resource online)

Course Name

- 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

‘b e

F‘l’[ﬁ

HONG KONG
INSTITUTE

CONSTRUCTION

&

[=]xf

CIC BIM CERTIFICATION AND
ACCREDITATION SCHEMES
BEXSTRRERIREN A RNt A

[=]

Day Time Courses

Evening Courses

Professional Certificate for Building Information Modelling (BIN)
Ianager

Professional Certificate for Building Information Modelling (BIM)
Manager

Professional Certificate for Building Information Medelling (BIM)
Coordinator

Professional Certificate for Building Information Modelling (BIM)
Coordinator

Certificate in Building Information Modelling (BIM) — Asset
Ivlanagement for EMSD Projects

Certificate in Building Information Modelling (BIM) — Asset
Management for EMSD Praojects

Certificate in Building Information Modelling (BIM) Usage for
Frontline Staff of Construction Warks

Certificate in Building Information Modelling (BIM) Usage for
Frontline Staff of Construction Works

Building Information Modelling (BIM) Basic Modelling Course -
Revit

Building Information Modelling (BIM) Basic Madelling Course -
Revit

Building Information Modelling (BIM) Advanced Modelling Course

{Architecture)-Revit

Building Information Modelling (BIM) Advanced Modelling Course
(Architecture)-Revit

Building Information Madelling (BIM) Advanced Modelling Course

(MEP)-Revit

Building Information Modelling (BIM) Advanced Modelling Course
(MEP)-Revit
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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

Y SRR RS
RS BESRHR AR RIZ0E

- 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



Key Figures

w, 456 CCBMs M’ 123 CCBCs

CIC CERTIFIED _ o _ CIC CERTIFIED _ — _
BIM MANAGER Received 930+ applications since BIM COORDINATOR Received 780+ applications since
REEEEITEEESEEEE 0 ccheme is launched on BERAERITEREREERAR  the scheme is launched on
28/1/2019 31/3/2020

4 Accredited 10 Accredited
’ Courses , Courses
CIC ACCREDITED Course Providers — CIC ACCREDITED Course Providers —
BIM MANAGER COURSE 1. BSI Pacific Limited BIM COORDINATOR COURSE 1. BSI Pacific Limited
REXAEDHERESERERERE 2. Hong Kong Institute of Construction BEXSITRFRRERERHBARRE 2 Hong Kong Institute of Construction
3. Technological and Higher Education 3. SGS Hong Kong Limited
Institute of Hong Kong 4. Form.Welkin Limited
4. Form.Welkin Limited 5. Hong Kong Institute of Vocational

Education, Vocational Training
Council, IVE (6 courses)

As at 23/6/2021
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Funding Support
CIC Research and Technology Development Fund

CIC R&D Fund

* Academic led * Industry led

* Research content | * Practicality
|
i ) Explorative Project Collaborative Project KPI Improvement Project
Since 2012, Covering the Scheme (EPS) Scheme (CPS) Scheme (KPIS)

areas of safety & health,

prO(.jUCtIVIty & quallty’ Funding: 100% by CIC Funding: up to 70% by CIC
enVIronment, and IP: CIC owned IP: Applicant owned

procurement.

Funding: 75% by CIC

CP75 25% by Industry Co-applicant
IP: CIC owned, but Industry Co-applicant has an
exclusive right to utilise the project IP for 4 years

Site Trial Scheme (STS) 1

Funding: 100% by CIC,

<50% of actual cost of the

funded explorative project Funding: 50% by CIC

— CP50 50% by Industry Co-applicant
IP: Industry Co-applicant owned

Applicant: Research Institute Applicant: Research Institute (Lead) Applicant: Research Institute
AND Construction Industry Organisation OR Construction Industry Organisation

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 65



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 e
formatted file for rebar cut-and-bent . Rebar number & diameter
machine.

Layout details of rebar
Revit, Tekla, IFC

Facilitate RC detail drawings

generation in BIM authoring

software.




' R&D Project - BIM-Automation of Gross Floor Area (GFA)

Calculation, Fire Safety and Prescribed Checking for General
Building Plans (GBP) Preparation

8 PO PO T - [ﬂﬁ ﬂﬂ[?ﬁ
» Automated most of the time-consuming works TR = _.

commonly required for calculation of GFA. #I—Jr

» Automated checking and calculation of Fire I
Safety issues and Prescribed Checking suchas | _ T ¢
prescribed window calculation, sanitary fitment 1‘:1 - ‘

calculation, etc. for BIMGBP preparation. |

(% ? if) iiﬁ T1 M- IT1 CT1 DT1 ETI1- F(? ?1?[PT2AT2TZCT2 -DT2- [T2F'?T2TH
f ’ .

20 _ @ =} N — Y -

= o 15

2 2 I !




Funding Support

Funding'\Scope:

1. Technology Adoption 2. Manpower Development
- Building Information Modelling (BIM) - Technology Enrichment Courses for Students
- Advanced Construction Technologies (ACT) - Non-local Training / Visits for Practitioners
- Modular Integrated Construction (MIC) - International Conferences in Hong Kong
- Prefabricated Steel Rebar (STB) - Local Collaborative Courses
BIM Training BIM Experiential Use and Project Adoption

Funding Mode

Funding Ceiling

Cashrebate (subjectto satisfactory completion Cofund with 70% grant from CITFat maximumfor costs
of the course) involved
A ceiling of HK$800,000 per applicant can be shared between BIM Training and BIM Adoption

Within the funding ceiling, each person ® Experiential use is capped at maximum
enrolling training is entitled to HK$3,000 per HK$200,000
course at maximum ® 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)
68






BIM in Global Context

@buildingS]\/\HRﬁ e

International Iso
=
cdbb

Centre for Digital Built Britain

0 EU | Building and Construction »Authority
TRERLEEol @ BI m DA We shape a safe, high quality. sustainable and built environment.

BUILDING INFORMATION MODELING
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(4) CIC Space Guided Tour
and Workshop
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CONSTRUCTION
INDUSTRY COUNCIL

Introduction to Embodied Carbon and
CIC Carbon Assessment Tool

T

t gt 25t L 2R


stephenngai
Cross-Out


- Introduction of Embodied Carbon and CIC CAT
- - Case Studies at Design and Construction Stages

- Practices of CAT
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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. 



What is Embodied Carbon?

.........

Embodied Carbon

Manufacture, transport and
installation of construction materials

Operational Carbon

Building energy consumption

Copyright of Construction Industry Council



What is Embodied Carbon?

Beyond the bundmg life cycle

Energy and water

consumption associated ‘ 55 L
with materials: | E i (R

o “Upfront” - material
extraction, manufacturing,

transportation, installation \1 | A mammmm

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

 “End of life” - demolitions,
disassembly and disposal

Procure In use stage
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CIC CAT Covers (A1-A5)
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WorldGBC definition:
A net zero carbon building is
highly energy efficient with all
remaining energy from on-site and/or
off-site renewable sources

®) .
Advancing Net Zero

A World Green Building Council global project

100% of buildings must
operate at net zero carbon

WORLD
GREEN
BUILDING
COUNCIL

M
dres

Key Principles

All new buildings must 1. Measure and disclose carbon
operate at net zero carbon Carbon is the ultimate metric to track, and buildings must achieve an annual

operational net zero carbon emissions balance based on metered data

2. Reduce energy demand
Prioritise energy efficiency to ensure that buildings are performing
as efficiently as possible, and not wasting energy

3. Generate balance from renewables
Supply remaining demand from renewable energy sources,
preferably on-site followed by off-site, or from offsets

4. Improve verification and rigour
Over time, progress to include embodied carbon and
other impact areas such as zero water and zero waste

N

¢
l ERTIFIC‘“I{}N

Opyright of (g

Version 1 | M#r&h 2018


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. 


.. CIC Carbon Assessment Tool
. EEEFEMANEIA

= Official launched in Dec 2019
= First online carbon tool for HK construction industry

= Adaptable for new buildings and infrastructure projects

¥S585 2 4
Copyright of Construction Industry Council
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. . CIC Carbon Assessment Tool
. EEEEEmRAGNIA

Scope Function

Carbon Measurement for
Material and Site Impact

‘?,Site I\‘m pact /

'

Performance
Benchmarking

Copyright of Construction Industry Council

&)
LY

Facilitate Low-carbon
Planning, Design &
Construction

5

Interactive Tool

79



Materials and Site Activities Included

Permanent Works Temporary Works Site Impact
Concrete — ready Concrete — ready Formwork — metal Formwork — metal On site electricity / town gas
made and pre-cast made and pre-cast and timber and timber consumption
Cement — grouting, : Steel used in Steel used in Fuel consumption (diesel, bio-
rendering Cement — grouting Excavation and Excavation and diesel, LPG etc)
Reinforcement Steel Reinforcement Steel Lateral support (ELS) Lateral support (ELS)  \ater consumption

and hoarding and hoarding
Structural Steel Structural Steel Steel casing / sheet-  Steel casing / sheet- Waste disposal
pile used in pile used in o
Fill / Aggregate Bitumen / Asphalt foundation works foundation works HFC/PFC emissions
Facade — glazing Train Tracks / Water , Steel used in Materials transportation
: : Scaffolding — metal  temporary platform /
(curtain wall system) Pipes : :
E—————— and bamboo access bridge / Tree planting
panel (aluminium) Pl AgeregEe ;off?frc:Zm = Fugitive emission data such as
caffolding — meta : :
Glue Laminated Fagade — cladding and bamb?)o acetylene/CO, used in welding
timber panel (aluminium) and flame cutting

Copyright of Construction Industry Council 80



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




Embodied Carbon and Structural Design

* Ear“er I_n the d_eS|gn process embOdIed Embodied carbon reduction potential at different stages of a building project
carbon is considered the greater the 2 HM Treasury; Green Construction Board
savings '

3

* 100% Build nothing - challenge the root cause of
the need; explore alternative approaches to
achieve the desired outcome

* 80%  Build less - maximise the use of existing
assets; optimise asset operation and
management to reduce the extent of new
construction required

« Design optimisation is fundamental part
of any structural design process

‘ 50%  Build clever - design in the use of low carbon
materials, streamline delivery processes;
minimise resource consumption

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

Carbon reduction potential

‘ 20%  Build efficiently - embrace new construction

technologies; eliminate waste

3

° EmbOdied Carbon iS another indicator Planning Construction Operation and maintenance
during design optimisation
CUNDALL
Copyright of Construction Industry Council 82



How can Reductions in Embodied Carbon be achieved

 Structural rationalisation
* Reuse existing structure and materials

o 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

CIC GREEN

PRODUCT CERTIFICATION

Copyright of Construction Industry Council = CUNDALL



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. 



Scope: Material Use and Site Impacts

+

Site
Impacts

Copyright of Construction Industry Council

Total
Embodies
Carbon
Estimation
(Construction
Stage)

Fuel Consumption  cgp \Waste (Tonnes)
e.g., Biodiesel BS R

Impacts |
Electricity Refrigerant
(kWh) (k)

Town Gas
(unit)

YRR

Towngas
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About the Tool Methodology How to use Support
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https://www.youtube.com/watch?v=Tml|cfftSTU
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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

. . CIC Carbon Assessment Tool

- EERSERTNE IR

Design Input

Compara design options
Support green building design submission

Construction Input
Project carbon reporting

Comparison to design baszelina

Support green building construction submission

Copyright of Construction Industry Council


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

40,0005
35,000
30,0004
25,000
<
8 20,000 Total Carbon Emissions Carbon Intensity per CFA Carbon Intensity per million Hong Kong Dollar Carbon Intensity per thousand man-hours
15,000 (tCOze) (tCOze / m?) (tCOze / million $HKD) {tCOze / thousand man-hours)
10,000
5,000 Permanent Works 19,203.89 19.2 9.6 1,920.39
0
Per. Work Temp. Work Temporary Works 10,272.54 1027 514 1,027.25
M Design M Construction
Performance Site Impacts 43.07 o.M 021 .31
Total 29,889.51 2989 14.94 2,988.95
Design Construction
Total Carbon of the Project (tCOge) 27,079 tCOze 20,800 tCOze
 Carbon Emission Breakdown
Normalised Carbon of the Project (1COze/(m2)) 37 1COze 30 tCOze

Permanent Works

‘\‘il

Copyright of Construction Industry Council

B Concrete 14,264 tCOge

M Reinforcement Bar
3,301 1COe

B Concrete Precast

7191COe
B Fagade 562 1C0Oe
B Others 357 1COge

Temporary Works

W Structural Steel
10,244 1COLe

B Timber Formwork
16 1COze

B Metal Formwork7 tCQOze

B Timber Hoarding
51COze

M Others 11C0e

Site Impacts

‘g‘

B C&D Waste 324.2 tCOge

B Welding and Flame Cutti
36.31C0e

B Refrigerant 28.6 1ICO.e

B Fuel Consumption
21.51CO,e

B Others 2.41C0Oe
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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

Project Name Project Classification CFA (m®) Project Value Total Construction Man-Hour
Demo Project Commercial 1,000 (m?) HK$ 2,000 (million) 10 (thousand man-hours)

Total Carbon Emissions Low-carbon Materials @ Clean Energy © Q Waste Recycling @
il 202k tCOs,e I“ 42.85% ‘ 93.05% t & 25:85%

In-situ Concrete @ Structural Stecl @ ~— ‘. Reinforcement Bar € Timber @
% 41.35% ﬁ 66.67% 'A 45.97% ‘ 88.24%
—_—
Aggregates @

aﬁ 64.07%
CUNDALL
Copyright of Construction Industry Council %


Presenter
Presentation Notes
Analyse the site environmental/carbon performance with quantifiable figures   



CONSTRUCTION
. . CIC Carbon Assessment Too About the Tool Methodology Howtouse Support H3 m

BEERe . REENERHLTA

USER GUIDES AND TUTORIALS

The Tool aims to be simple and user friendly. To assist you further

we have developed User Guides and Tutorials.

A trial data set is also available for you to experiment with the

Tool as you explore the further.

L] [~ HH

User Guide Tutorial Trial Datg

91
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Support

mm
'. '.;E;Eo;ﬁs;m%m;ulnl About the Tool Methodology Howtouse| Support |A3 m
T

For guestion you may hove glick here for the FAQ page
If these did not answer your questions please complete the form for us to assist you further.

Your nomme: E il

Phone

Non=-1T Support hd

What can we halp you with:

Copyright of Construction Industry Council 92
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6. Day 1: Manufacturing and Construction Stage
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Design Options

design cycle.

BIM Models Visualization / Simulation

Design Coordination &
Collaboration

Analysis

Submissions

Project Management

Applications of BIM

1. Planning and Design Buildability / Clash Detection / Design for Safety

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

DfMA/MiC

Submissions

Review /
VR

Carbon Assessment / Engineering
Analysis / CFD Study
Cost / Quantities/ =L

Performance Study BIM E-tendering
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http://www.google.com.hk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiQmcGe053QAhWKJZQKHS5PCjMQjRwIBw&url=http://www.small-house-building.com/planning/building-permit-application-checklist/&psig=AFQjCNEPbU2SI45EEJM8zA77J6IKKvJP_g&ust=1478848793681242
https://www.google.com.hk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjziua60p3QAhXHnJQKHaB1Db4QjRwIBw&url=https://www.trumanhomes.com/Building-Specifications&psig=AFQjCNFaf2gekXRJ7L4b5EbcL-2KiXUihw&ust=1478848563881398

Procurement & Supply Chain

Applications of BIM

2. Construction

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

()

On <
) &
2 S
145 AND MaNTENACog

Works Scheduling

Construction & Safety Planning

Cost control

;/,, Contract Documentation

BIM Models
Coordination
Collaboration
Logistics / Procurement
Prefabrication
Project Management
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Project Case Study:

InnoCell
Hong Kong Science & Technology Park Crop




Location

P i "h
INRG Cg)
-~




Centralized Communal Space

_ , HSTRE
“Fostering an Innovator Community”

SCIENCE
PARK

1. CLUSTERED UNITS

i
T e I i :

B T .

3. SIGHTLINES

2. COMMON AREA WITH
NATURAL LIGHT & WIND



Centralized Communal Area

UNITS

|

COMMON
AREA/ CO-
WORK AREA

[

COMMON
LOUNGE
AREA

L
L
L
]



Statutory
Approval

|
8o

> "

CONSTRUCTION INDUSTRY COUNCIL

BEXED

- Construction Site in
long Kong

iR
Factory in
Mainland China

Site
Installation

Off-Site
Fabrication




DESIGN

CONSTRUCTION INDUSTRY COUNCIL
BEEx88




EFFICIENT PROJECT TYPE FOR MiC APPLICATION

PUBLIC HOUSING PRIVATE RESIDENTIAL MARKET STAFF QUARTER

INSTRUCTION INDUSTRY COUNCIL 3Ei&EESES S



Module Type (RC MiC vs Steel MiC)
Steel MiC

CONSTRUCTION INDUSTRY COUNCIL

BEXED



RC MiC Modules Connection Details (copyrignt by wsp 1y

I | il
I | [loo 90]
Exposed — h @25 Vertical Rebar
Module 3. { }!l.;|Module 4 comame |y
@25 Vertical e S;gfg;e surface f—— @10 Vertical Rebar
Rebar l‘ e i |— @10 Horizontal Rebar
100 | 100 Grouti _ Infill with —--| o
| e high strength Long 210 U bar
! Void grout
Compressible | B b Short @10 U bar
filler strips | JJ—C/ | \U—r L 5101 bar
70| fETERE
100
Module 1 Module 2
High —f P
e Long @10 "
Long 210 U bar ) Module 1 Module 2 Ve b
Exposed aggregatesurface L
" 525 Vertcal Rebar e
C . :
4 Section B ]
- Section A
Module 3} ;- —;|Module 4 Module 3 Module 4
o - ERYED

Module 1] | }| | [Module2 = Il
Module 1| *

" Module 2

Section C

(Before M
Grouting) (After Grouting)

CONSTRUCTION INDUSTRY COUNCIL

BEXED




(In courtesy of MDM)

ADVANCED CONSTRUCTION TECHNOLOGIES (ACT)
PRE-APPROVED LIST ITEM CODE OF MATRIXDECK SYSTEM : PA18-037

RC MiC Modules

W 5 e

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

CONSTRUCTION INDUSTRY COUNCIL

BEXED



RC MiC Modules (In courtesy of MDM)

MiC Water Cooling Chiller Plant at CIC Zero Carbon Park

CONSTRUCTION INDUSTRY COUNCIL
BEEx88







RC MiC Modules (In courtesy of P&T)

N
nl The Tapestry (2016) — 6 sided PPVC

250/350X200/250)

Approximats Weight of Module up to 38T
ad g (Varies based on the type of module)

6 sided modules
Composite structural wall
Finishes and MEP substantially completed at factory

CONSTRUCTION INDUSTRY COUNCIL
BEEx88




RC MiC Modules (In courtesy of P&T)

?l Challenges to Concrete MiC Design in Hong Kong

Typical wall connection

. DETAILA

Grout filled pipe sleeve Lapping in grout filled Semi-precast structural wall

couplers corrugated ducts Lapping reinforcement joint
HKCOP Precast Concrete
2016

CONSTRUCTION INDUSTRY COUNCIL
BEEx88




RC MiC Modules (in courtesy of P&T)
5‘
I‘I Possible Solutions

i Sy le e T
-\:J e i H "_‘lh 3 Il
|

I | s e - 1l A - A A ®_ ___'____'31__%_—3 _____ -
/ | [ i | E

. ————— 1 . — |
: AL A ! ) & Al i A !
| [ | |

-—— - - —q4—-— :)— ———|‘:1 ————— ——— —-—
| | | | | |

MIC MODULES TYPE (A1/B1/C1) BOTTOM PLAN MIC MODULES TYPE (A1/B1/C1) TOP PLAN

A
111

SECTION unnecessary structural walls

H Optimise MiC module layout to avoid

Use some open sided modules if

heeded

3D VIEW

CONSTRUCTION INDUSTRY COUNCIL
BEEx88



Modules Connection Details — Steel MIiC ncourtesyof us/ civa)

%16,650 m

| 25mm DIA |
| ENDSTOF
_ oFcoLuml
< MECHANICI

COLUMN
BASE END

PLATE
LINK _\
PLATE\

COLUMN /
TOP END
PLATE

(

SHS 150x150 |/
COLUMNS —/

CONSTRUCTION INDUSTRY COUNCIL

BEXED

SHS150x150
COLUMNS
g
| —THREADED
MECHANICAL ROD
COUPLER
COLUMN
BASE END
PLATE
PIN BL K
COUNTERSUNK - / oc
HEAD SCREWS
(GRADE 8.8) ~—
\\@ LINK
COLUMN = PLATE

TOP END -—-—-__

PLATE ROD

GUIDING
I /_ PLATE




MiC Allocation

HCSTPT
MODULE SIZE : 3100mm x 7350mm :

&

ARCHIECTURAL

iy

2 %

g 81

s 2F
£ ]
s \

COMMUNAL_AREA
(UNDER R.

9| o g

mo g wmo |
AL . Y vl
R e

I

111



MIC Structure Form

HCSTRT

INDICATES COLD-FORMED
CHANNEL FOR COMPOSITE WALL INDICATES CORRUGATED SHEET
ACTION AND CEILING FRAME FOR COMPOSITE WALL ACTION

VENDOR 1 VENDOR 2 VENDOR 3
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MiC Prototype Display
HesTRE

"'Efwm =

(=]

m cuamnG

My

= i

o O i

N~ & (]

+ 1

S &

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

platform
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Innovation Approach on MiC

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

AN
Z Ve
i ™ &
; 4 it
) )1
sub-module

& - b, )| 7
V- P

(toilet and bed) ‘r\\. iy Fv

Standardised ‘ “

Main Frame "

(2500mm x .‘1)'\,'_. IIH ] 4
6100mm) ol H
1000mm wide W

sub-module
(bed and pantry)

Sub-MiC components

Images courtesy of J.C.DISI, POLYU and Leigh & Orange Ltd

)

Minimise the site work for the
connection between modules
to facilitate future relocation
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Open-Box MiC for Multi-Storey
Open Space Functionality

BIn o ume il || E

Column spliced
joint to be bolted on
site

Column detail

EAm A




MICTYPE1 MIC TYPE 2

7~ VOLUMETRIC MODULE v~ VOLUMETRIC MODULE

v STRUCTURE
+ Lightweight flat slab system

7/ STRUCTURE
» Lightweight flat slab system

with steel column
v BUILDING SERVICE

» Air duct, electrical fray
trunk, sprinkler main pipe,
concealed conduit and
pipeworks, etc.

v BUILDING SERVICE
» Air duct, electrical tray trunk,
sprinkler main pipe, surface
drain, concealed conduit and

pipeworks, pipeduct etc.
~ FINISHES FIXTURES AND

FITTINGS
* Prefinished ceiling and
lighting fixtures

~ FINISHES FIXTURES AND
FITTINGS
* Dry wall system with paint finish
» Prefixed lighting fixtures, sink
and faucet, power socket etc.

v~ EXTERNAL WALL AND FACADE . . .
» External grade dry construction ngh'level 0ffS|te fu rn|Sh3d mOdUIe

with integrated window, louvre
and facade feature and finishes

Images courtesy of Leigh & Orange Ltd




Installation of MiC
(Type 1) unit

Images courtesy of Leigh & Orange Ltd



Installation of MiC
(Type 2) unit and
MEP joints

Images courtesy of Leigh & Orange Ltd



Fire Resisting Criteria of
Construction Elements

CONSTRUCTION INDUSTRY COUNCIL

BEXED

Elements of construction
or other components

Criteria to be satisfied

Method of Exposure

Stability Integrity | Insulation
1 Structural frame, Y N N Exposed faces only
beam or column [ 1
2 Floor including fire Y Y Y I Each side separately I
compartment floor
3 Roof forming part of Y Y Y From underside
an exit route or
performing the
function of the floor
4 Loadbearing wall not | Y N N Each side separately
being a fire barrier
5 External wall Y* Y Y Each side separately
6 Loadbearing wall Y Y Y Each side separately
being a fire barrier
7 Non-loadbearing wall | N Y Y Each side separately
being a fire barrier
8 Protected shaft, lobby | Y* Y Y Each side separately
and corridor
9 Fire shutter, fire stop, | N Y N Each side separately
fire dampers, sealing |
system (un ess
specified)
10 | Smoke outlet shaft Y Y From outside
11 Enclosure around N Y Y From outside
services other than
Item 14
12 Door (including frame | N Y N Each side separately
and fixing) (unless (except lift doors —
from landing side onl
specified) g y)




Wall / Floor Build Up including FRR Construction for Steel MiC

&

4160

£160

e

w;f!s;zfq:se ngz!ﬁz,s,

50 1;’2 INFQ

RocH0L CAUTY BARER
(5 gEele i ST Lunon
807100 MGDULE)

FLOOR STEEL STRUCTURE.

L

|

( )FLOOR AND CEILING JUNCTION (FLAT / FLAT
- SCALE T

Triple proof

CONSTRUCTION INDUST!

BEXED

MiC joint sealer

RY COUNCIL

15 UPPER MODULE

LOWER MODULE

20mm MOSTURE RESISTANT
FRERATED WNERA B0ARD

ROCKWOOL CAVTY BARRIER.
(70'8E APPLED ON STE)

WATERPROOFNG.

20mm MOSTURE RESISTANT
FIRERATED MINERAL BOARD

125mm THK. NTERNAL PLASTERBOARD

45 SPECFIED BY PROKCT DESON FLOOR Fnish
100mm THK. CONPOSITE SLIS

FLOGR STEEL STRUCTIRE

L o serme v e

STEEL STRUGTURE.
2 ¢ 16mm FIRE RATED PLASTERBOARD

A
foL
FLAT T2mm THK. CELNG PLASTERSOARD

THE. INTERNAL PLASTERBOARD

/7\FLOOR AND CEILING JUNCTION — EXTERNAL WALL

SCALE 1:5

(Courtesy of L&O)




Corrosion Protection of Light Steel Construction
Light Steel Framing and Modular Construction ﬁ@/

SCI
Technical Information Sheet ED022 Steel Knowledge

Durability of

A G J Way MEng CEng MICE

Light Steel Construction

PRODUCT APPLICATION ENVIRONMENTAL CONDITIONS PREDICTED
DESIGN LIFE
Walls and floors in warm frame applications No risk of water ingress or condensation 250 years
Non-load bearing stud partitions Warm internal environment and no risk of water ingress 250 years
Infill external walls in multi-storey buildings Warm frame and no risk of water ingress 250 years
Roof structures (insulated) Low risk of condensation 200 years
Suspended ground floors (with over-site membrane)  Low risk of water ingress; some risk of condensation 100 years
Roof structures (uninsulated) Some risk of condensation 100 years
Purlins and side rails supporting metal cladding Low risk of condensation; some dust and pollution 60 years
Sub-frames to over-cladding panels Low risk of water ingress; risk of condensation 60 years
Suspended ground floors (without over-site membrane)  Low risk of water ingress; higher risk of condensation 50 years

Note: All values are for Z275 (Total weight of zinc coating on both surfaces = 275 g/m?).

Table2 Predicted design life for galvanised steel in different applications

CONSTRUCTION INDUSTRY COUNCIL
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Design Considerato and Load Cases

e = - / o=
e

G
605%«\_" Load path
— Anchor point P

o

on trailer

= Load path

— Anchor point
on trailer

Road Transportation Condition

Cold formed PFC in compression/tension
to share the load between baoth ceiling
beams

Portal frame resisting
lateral loads to be
checked

= Load path

A Anchor point
£— Slab span
Wind load

Critical face for applied wind.
Cold-formed PFC to be
checked for the transfer of
wind load to the floor and ;
T e ceiling beam Slab will actas a
diaphragm lo spread
the loads applied on
the floor beam

Lifting Condition Lateral Stability due to Wind Load

CONSTRUCTION INDUSTRY COUNCIL
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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

Moment (kN.m)
w
(=}

10 74 10mm FW. -k, =976 (Rigid)
8mm FW. -k,=755 (Semi-Rigid)
fmm FW. -k, =341 (Semi-Rigid)

0 0.005 0.01 0.015 0.0:
Rotation (Rad.)

Utilisation of In-Plane
Stiffness of Cold Form
Thin Profiled Wall Panel to
Optimise the Beam Sizes

L 1 i
TN

| N ! !
FHAF

i

Imaes ourtesy ofWSP I:IK




Construction and Fabrication Tolerance

LS i,

ALLOWED DEVIATION FOR FABRICATION

MODULE HEIGHT | MODULE WIDTH | MODULE LENGTH

+-1.5mm +-1.5mm +/- 4.0mm

POSITIONAL DEVIATION AT COLUMN BASE MAX. +/- 10mm

LATERAL DEVIATION BETWEEN CONSECUTIVE STOREYS MAX. +/- 5mm

LATERAL DEVIATION RELATIVE TO BASE MAX. +/- 25mm
DEVIATION IN COLUMN GENTRELINES AT SPLICE MAX.5
BETWEEN LOWER AND UPPER MODULE - omm
GAP BETWEEN BEARING SURFACE AT SPLICE MAX 0.1mm

Reference from CoP for Structural Use of Steel

Multi-storey columns plumb

Deviation in each storey and | aH
maximum deviation relative to
base. (ltis recommended that _} H=storey
checks on plumb be carried out height
at least every five stories) ED
Ah
Ah= + HIB00 ur:nm Alignment of columns at splice A = 5mm about either axis

whichever is greater Deviation in the centreline of

adjacent columns at a splice.
AH = max 50mm typically (at any level)

AH = max 25mm for columns adjacent to
lift shafts

CONSTRUCTION INDUSTRY COUNCIL
BEEx88




Installation Tolerance

STANDARD SPIGOT LEAVING TIGHT CONNECTION
TO FLOOR CASTING BOX (+/- 1.75mm TOLERANCE)

<

RECESSED SPIGOT LEAVING LOOSE CONNECTION
TO FLOOR CASTING BOX (+/- 5mm TOLERANCE)

@)

. - RECESSED SPIGOT LEAVING LOOSE CONNECTION TO
FLOOR CASTING BOX BUT TIED WITH PRE-LOADED

BOLT FOR SHEAR FORCE TRANSMISSION i
= 1 o H =i
: VERTICAL SHIM ‘ L B LU B L
! PLATES | y Zl
—— l  — — @: s e |
v ee vy =
— I N - = — o P - =
: .
T T = - i -
O

VT

TAIPONEW TERRITCRIES, TPTL 25

T T

INDICATIVE

MODULE INSTALLATION
‘SEQUENCE

o [ ol a4 MODULE INSTALLATION SEQUENCE FOR TYPICAL FLOORS (1/F TO 17/F)
|| " ,L - : :

'VERTICAL SHIM /VERTICAL SHIM /VERTICAL SHIM

*PLATES . _/PLATES PLATES” -

CONSTRUCTION INDUSTRY COUNCIL
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Preloaded Bolt

BSEN 14399-9:2018

BSI Standards Publication

High-strength structural bolting
assemblies for preloading

Part 9: System HR or HV - Direct tension indicators for bolt and nut assemblies

CONSTRUCTION INDUSTRY COUNCIL

BEXED

Table 10 — Feeler gauge requirements

Number of indicator Minimum number of feeler
protrusions gauge refusals
4 3
9 3
[ 4
7 4
8 5
9 5

Figure 9 — Checking the indicator gap (example with six protrusions)

Table G.43 Preloaded hexagon head bolts in category B shear connections,
property class 8.8, in 5275

Diameter | Tensile Shear

of Stress Resistance Slip resistance, F, g o

Bolt Area Single Double u=902 u=03 w=04 =05
Shear Shear | Single|Doublel Single |Double| Single |Double| Single | Double)

d Ay Fura 2xF,py | Shear| Shear | Shear | Shear | Shear | Shear | Shear | Shear

T mm’ kN kM kN kN KN kN KN kN kN kN

12 843 275 55.0 86 | 172|128 | 257 | 17.2 | 343 | 215 | 429

18 157 60.3 121 160 | 320 | 240 | 48.0 | 32.0 | 63.9 | 40.0 | 79.9

20 245 4.1 188 249 | 499 | 374 | 748 | 499 | 100 | 624 | 125

24 353 136 n 358 | 719 | 53.9 | 108 | 71.9 | 144 | 899 | 180

30 561 215 43 571 | 114 [ 857 | 171 | 114 | 228 | 143 | 286

Reference from P358 SCI Guide




[ — - )

Floor Diaphragm Assignment

e

| i ' i 417 ="
. B ] 3 " : .1
- Il
1 i H
o XN
e e g I N
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@ Rigid diaphragm

Semi-rigid diaphragm

- Shell with actual stiffness, equivalent
t...1 to semi-rigid diaphragm




Module Connection Fixity Assighnment

y-axis moment released

@ x-axis moment restrained 0 x-axis moment released

@ z-axis moment restrained () z-axis moment released
y-axis moment restrained

CONSTRUCTION INDUSTRY COUNCIL
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Staged Construction modelling

To understand stress build up at the module connection during construction

CONSTRUCTION INDUSTRY COUNCIL
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Progressive Collapse Consideration

Table 4.3 - Partial load factors and combinations for extreme events Table D1a - Essential performance requirements for hot rolled and hot finished
Load combination Load Type structural steel and cold formed steel
(including earth, : Additional requirements for
water loading Dead Imposed Earth and Wind Extreme Performance . ! h
h i water Event requirement Specified by steel in stru_ctures designed
where present) by the plastic theory
Gy Qs Sh Wi A Minimum yield strength Smaller of yield strength (Rew) Rn/Ren 212 (121 ini
— — eH), H= 1. 215 a minimum
Adverse|Beneficial | Adverse | Beneficial 0.2% proof strength (R, 02) and | and a higher value may be
0 a y
1. dead, 1.05 1.0 0.35 0 1.05 - 1.0 stress at 0.5% total elongation | required)
imposed and (Rias)
extreme event - - -
2 dead. lateral 105 1.0 R R 105 035 1.0 Minimum tensile strength Tensile strength (Rm)
and extreme Notch toughness Minimum average Charpy None
event V—noﬁch impact test energy at
3. dead, lateral, 1.05 1.0 0.35 0 1.05 0.35 1.0 specified temperature
imposed and Ductility Elongation in a specified gauge | Stress-strain diagram to have a
extreme event length plateau at vield stress extending
forlat Teast six fimes The vield]
strain. The elongation on a gauge
length of 5 65 \"So 1s not to be less
than 15% where S, is the cross
Bend test sectional area of the section

CONSTRUCTION INDUSTRY COUNCIL
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Hypothetical Column Removal Scenario

CONSTRUCTION INDUSTRY COUNCIL
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e

Scenario 1 @@
Scenario 2
Scenario 3 @

\

1

\



Module Steel Frame Stress Changes in Extreme Event

Picture frame to resist the remaining structure after single column removal

CONSTRUCTION INDUSTRY COUNCIL
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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

CONSTRUCTION INDUSTRY COUNCIL







Thermal Effect on Modules
NIDA

2019-01-24 19:06

L\

-

W

i

WA

(ot T T

- - ——- -

Model: ‘Mu?ti—hnear Model

Name: siot joint|

Initial Elastic Stiffness (Ke):
Ultimate Displacement (Up):

0.1

-0.0010%; 0.00101 |

i 5 0 Fl d1 -
J Boundary Conditions
I : - F2d2 0.0001 0.001
et ux A Spring (slot joint) 1e+035 0.00101
= [ A, Spring (slot joint) Fn dn
= == == uz ., Restraint =
i RX .., Restraint
e Ll RY .., Restraint Force-Displacement Curve | Explanation
RZ ® Fres [=]
L sttt
I g Boundary condition
S f for plate ends 1.0w4035
7.5e4034
i 3
‘| Boundary Conditions ! E 5.0e+034|
ux 4, Spring (slot joint)
uy A, Spring (ot joirt)
uz .1 Restrint ¢! u [ L 2564034
AX * Free i
RY * Free ssﬁg’ v = Boundary Conditions
RZ . Free B ux | Restraint 0.0 20:004  40:004 61:004 81001 102003
J Additional Mass ’g,gs - uy "L Restraint Displacement
= e i E
Boundary condition uz L Restraint
ot Lo fladftead m T o) (e
I RY ® Free | —
RZ ® Free [+

CONSTRUCTION INDUSTRY COUNCIL
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Boundary condition
for corridor slabs




Thermal Effect on Modules

2.5.6

13.34.3

Load effects from temperature change

Where, in the design and erection of a structure, it is necessary to take into account of
changes in temperature, it may be assumed that in Hong Kong, the average temperature
varies from +0.1°C to +40.0°C. The actual range, however, depends on the location, type
and purpose of the structure and special consideration may be necessary for structures in
other conditions, and in locations outside Hong Kong subjected to different temperature
ranges. For some structures such as pre-tensioned rod and cable structural systems,
structural stability and designed pre-tension force very much depend on the assumed
temperature change and special attention should be paid on design of this structural form,
see clause 13.3. Clause 13.3.4.3 provides more detailed guidance for temperatures of
elements exposed to sunlight.

P‘W

Temperature o - B )
Temperature load plays a particularly important role in design of glass and facade
supporting structures. The temperature range below may be used for local design.

(In courtesy of IMax)

(1) External ambience temperature should be 0-40°C and internal temperature
should be 5-35°C.

(2) Surface exposed outside and under sunlight should be considered for a
temperature of 0-80°C for dark colour and 0-60°C for light colour.

(3) Surface not exposed outside but under direct sunlight should be considered a
temperature range of 10-50°C.

(4) Surface temperature exposed outside should be 0-50°C for clear glass and O-
90°C for tinted glass.

(5) The actual temperature changes of a structure should be determined relatively to
the temperature when the structure is installed at site. For example, if the
temperature during installation is 20°C, the temperature changes will be +30°C
and -10°C in accordance with (3) above.

CONSTRUCTION INDUSTRY COUNCIL
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Displacement (Lix) N I DA
-3.93e+000 A
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Displacement (UZ) N I DA
+0.00e-+000 A
{ +6,32¢-001 01
? - 11 28e+000 = 2019-01-23 12:09
3 +1.90e+000 = o =1
+2,532+000
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+4.432 1000 e
+5.06e+000 L
+5,692+000 i 7
+6.326-+000 zos
+6,95e+000 b e putd e
+7.59+000 ;
e s R
o i
For all the member with utilization ratio =
greater than 0.1, the maximum is 0.13. . =
These members in all load combinations M
has utilization ratio less than 0.5. = 5
The resultant utilization ratio o

0.13x1.2+0.5=0.66 < 1
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Transportation Restriction (Extracted from Transportation Department

@ Extends beyond the front of the vehicle by more than 1.5 metres.
@ Extends beyond the rear of the vehicle by more than 1.4 metres.
@ s more than 2.5 metres in width.

® s higher than 4.6 metres from the road surface.

® s at a height that may cause damage to any object or wires erected above the road.

https://www.td.gov.hk/en/road safety/road users code/index/chapter 6 for professional drivers/loads /index.html

CONSTRUCTION INDUSTRY COUNCIL
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https://www.td.gov.hk/en/road_safety/road_users_code/index/chapter_6_for_professional_drivers/loads_/index.html

I u-lB Route Search Routes & Services About KMB

Critical Dimensions

’- Dimensions Length(mm) 10,990
= = Width(mm) 2,500

' Height(mm) 4,369
e B
Heao | e
u Track Width Front(mm) 2,032
Int(mm) 2,032
Mechanical Features Rear(mm) 1,892
Chassis Configuration Rear Engine Dennis Angle Drive Qverhang Front(mm) 1,956
Engine Type Gardner 6LXCT / Cummins LT10 Reaumm) el
Cylinder Capacity (c.c.) 10,450 c.c. / 10,000 c.c. Turning Circle(mm) 21,996
BHP 220/ 245 Swept Circle(mm) 24,900
Gear Box Type Voith D851.2 / Voith D863 Outswing(mm) 610
Means of Operation Electro-hydraulic Wheelbase 1st to 2nd(mm) 5,410
Axle Type & Ratio Crown & Pinion with reduction 5.3:1 2nd to 3rd(mm) 1,600
Unladen Weight(kg) 13,010

http://www.kmb.hk/en/business/sales businfo leyland.html

CONSTRUCTION INDUSTRY COUNCIL
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http://www.kmb.hk/en/business/sales_businfo_leyland.html

Flatbed Trailer Size

? M Vehicle Mi
Model | Payload (¢ | (nrgthstwidth (el height (mm)

THP/SL4 11615 6,000 3,000 1175

CONSTRUCTION INDUSTRY COUNCIL
BEX#H S



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

CONSTRUCTION INDUSTRY COUNCIL
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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 65 dB(A) for InnoCell Site
7:00pm to 11:00pm

Night Hours 50 dB(A) for InnoCell Site
11:00pm to 7:00am

CONSTRUCTION INDUSTRY COUNCIL
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HKSTET
Accommodate 8 nos. of modules on site over night (7nos + 1no buffer)

2nos. Of 40m Jib Luffing Crane (21tons capacity @ 25m Jib)

CONSTRUCTION INDUSTRY COUNCIL
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Construction Site logistics

R
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T F ~
] N
. TR ———- Min. 12nos module 7
B . :
DN | A A R = \._0._ required for site
ST e se | F= AN T storage to achieve =/
o ‘% 3day circle
—2 A S — 6 9 :
I.Tl-’ .tﬂ.ﬁi f ,?’r
" A : '
Y :
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? —— = \“‘\,:, |
P gttt . A > —— ] "—q—*__h =
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Construction Site logistics
1no. Site Gantry (6m wide)

S o : A — _.’ g

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

CONSTRUCTION INDUSTRY COUNCIL
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Hoisting / Tower Crane Arrangement

...............

20180808
TYP. FLOOR - LOW ZO#
SCALE 1:200@A3

CONSTRUCTION INDUSTRY COUNCIL
BEEx88
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Resources

BD Central Data Bank

CIC i-Club Technical Library

MiC Reference Materials /
Potential Model Specifications
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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

higl

Lessons Learnt

from best practice,
overseas experience

Misalignment of Post Drill
Connection

Overseas MiC project Images Courtesy of HKSTP, WSP HK & HipHing
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Lessons Learnt

from best practice,
overseas experience

Embedded Connection Between Insitu Improved Embedded
RC Core and MiC Connection in InnoCell

L~ AN THE FRRETCFT FIATE
s 45T IWRECESS OF RC WAL TLRHZR
e

o HUT TO% 4bed BCLTID COMAECTION
7 TORE=F DN ELATE O% BACE OF
4 EWECTOCD PLATZ WIT- SPOT'WILE

e SOLTOHE RETUHN
L

" 6T AHTHOR REEATS 'WEDED AT -E
BA&ZE OF THE CMIL0ZC2 PLATE 'WITH
2omT S AL LT

F=F 0 EHIAT i
F7AH CELING BZSK

ROWDL e 13T CREDTAFLATE ¢
OF FLA T2 COHME NG 230 E
19550

TPEN ECTACOH LORMCR g
LN AN O NE BOREE

Images courtesy of HKSTP, WSP HK & HipHing 154



Leadenhall Building (A.K.A. Cheesegrater)

- Construction News
WEBSITE = TABLET * MOBILE * MAGAZINE

[l ]EEEE?}:E];I PE!EEJ .IE]:EI;EEX News m

FIND OUT MORE »

BIEEY BA

News UK Cheesegrater bolt saga finally comes to an end

[ uinndin i | Facobook + [EURERRY ircorsc |
Cheesegrater bolt saga finally comes to an end

When huge bolts started to fall off the Cheesegrater in November
2014, just months after construction completed, the legal battles began. Four-and-
a-half years later, the affair has now been settled.

Structural steelwork contractor Severfield revealed in
a trading update to shareholders this morning that:
“Following extensive negotiations with all
stakeholders, we have now agreed a final settlement

Frv tha rarmadial halt vamlacamsant aravlze ar
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Avoid ultra high
strength bolt =
and simplified =
diagrid spllcmg
connection

Images Courtesy of Canary Wharf Group, HCLA & WSP UK



Overseas Project Sharing
Basement transfer

Newfoundland, Canary structures
Wharf Jubileelli East-West pile

Client - Canary Wharf Group tunnels . engagementwall

3m thick raft zone
f !

+220m 60-story Tall Residential Tower

* 3 Level basement utilising Enhanced RetainingWall
(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 ’j’j

o D‘ = _ North-South

‘7| : // transfer wall
— | .

56 "‘T:Eﬁ

Council o Tall Buildings Urban Habitat = 21m d|a p||e
Best Tall Building 200-299m - CTBUH Annual Award 2021 ——__ Existing banana
Images Courtesy of WSP UK dock wall
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Diagrid axial force due
to gravity and lateral
loads

Tensile forces
experienced by tie
beams and PT slab

Compressive forces

experienced by the w
PT slab
e R X
\-.‘.-v-.-r.—-- A
AVan oA wra w AW RN,
= A Vinvany sV IR
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-AA A A
A O A W W RNy
VA vavav S
A A A
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Images Courtesy of WSP UK 158



Overseas Project Sharing

Newfoundland, Canary Wharf

——

Node floor

Images Courtesy of WSP UK
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Overseas Project Sharing

Newfoundland,
Canary Wharf

Hybrid solution
developed

Images Courtesy of Canary Wharf Group & WSP UK
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1. Introduction to CIC 2-Day Taster Courses for University Students.

N

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

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).
BIM in (Design to) Construction Stage.

Hands-on Workshop on BIM Viewing Tool.

DfMA/MiC Project Case Study - InnoCell (HSTP)

CONSTRUCTION INDUSTRY COUNCIL
BEEx88
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1. Know how importance you are as a Civil or Structural Engineer to drive the adoption
of modern construction methods.

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

Architect is your partner. Embrace innovative and collaborative mindset.
Remember some BIM uses in construction.

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

Consider to obtain CCBC and CCBM qualificataion.

N o ok~ w Db

Embodied carbon management is the key to drive carbon neutrality in Hong Kong.

CONSTRUCTION INDUSTRY COUNCIL
BEEx88




//T\ CONSTRUCTION
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7. Day 2: Manufacturing and Construction Stage (Continued)
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H(STF:IC

Project Case Study:

InnoCell
Hong Kong Science & Technology Parks Crop 2

. b
- mv—y

Wy e i SEESE
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(Image courtesy of Leigh & Orange

he InnoCell : e

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

Y/ aNh.
VA TAQ

\

JA !
K

N

418 Nos. MiC modules

(1-17/F) —> R

bl ——

RC transfer plate / beams

(1, 2/F)

\\N I ) Basement & RC podium , | 'w'r—ﬁ J“,
(B, G, UR/F) |z

I

165



Development Timeline



Development Timeline  aor: mair
Contract Award
(Key Dates)

Jan: first module

. Sep: first IPA installation
Oct: Project granted
team
commission

2017 2021

2018

Sep: mass Oct: BA13
production submission
commencement (tentative)

May: Pre-acceptance
submission

o

\\\I)
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Development Timeline
(Main Contract)

Feb: Tender
return, , >ep:
Superstructure MiC module
approval mockup accepted; May: moSiuIe
Sep: IPA mass production installation
granted commencement completion

2019

Apr: Main
Contract Award

May: Pre-acceptance
submission

Jul: Main site,
MiC module
Dec: mockup

Superstructure commencement

submission,
Main contract tender

\\\I)

2020 2021

Oct: BA13
submission
(tentative)

Jan: Mass
production
completion
(structural);

module
installation

commencement
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Site Progress



Site Progress

1. Open excavation — Late July, 2019

170



Site Progress

3. Basement construction — Early Se

p, 2019
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Site Progress

g ' 2 I\ RN 4 -"l‘ e

6. Core wall construction — Mid Dec, 2019

i

172



Site Progress

vty — i ) e

7. Core wall construction — Early Jan, 2020

1 . = ! ] . -
[ B e

8. Module installation— Late Jan, 2020
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Site Progress

—

9. Module installation— Mid Mar, 2020

e .
i
g A R T
. : ‘ N

10. Installation completion— Late May, 2020
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Site Progress

11. Recent— Early Sep, 2020

175



Engineering Ideas Advanced
in Early Development



Engineering Ideas Advanced in Early Development

Challenges

Need for a basement
Limited space between basement

to site boundary

SCIENCE PARK RoAD

\\\I)
177
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Engineering Ideas Advanced in Early Development

B " . P ———
4 AW, By P 5 W =
4 i 7™ il d

Solutions

e Reduce pile cap thickness

* Use pile cap as basement slab

* Provide trenches for MEP services

OPOSED SUPERSTRUCTU
I THE SITE ‘_EERWWE%(UN Al UBMI I%NE—) L 8
P

Advantages gl S .

z sk

. §: COMPACTED '

* Cost-saving Bl s exso rouo

.30

* Time-saving

PILE CAP

=
EXCAVATION 4/

PROFILE

FILL

SOCKETED.
STEEL H-PILE

\\\I)
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Engineering Ideas Advanced in Early Development

C1A-MH C2XA-MH C2A-MH

STEEL SCHEME 1 H \l/ \Li
Challenges , |
i ) . CIACM  cixacm C2A-CM !
e Consider various MiC vendor systems ) U
. . . STEEL SCHEME 2 !
» Different supporting system for MiC
* Affect loading distribution at transfer | .
. i C1A-UB C2A-UB E
beam/foundation STEEL SCHEMES || \k
FACADE i :
SIDE : E CORRIDOR
Solutions . con | E
. . . RC SCHEME i '
* Allowed different load arrangement in design - \L

of transfer beam/foundation

Advantages
* Flexible to allow different type of MiC

[}

i

! SOUTH
TRANSFER
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Engineering Ideas Advanced in Early Development

LIFTING SUPPORTS POINTS
AT CORNER COLUMNS

=
/ 1.

Challenges

e Consideration of temporary
loading conditions of modules

e Limited storage space in site

Solutions

* Allowed modules to be stacked in
two layers temporarily

T =T
e L = —
S DURING
DN AT COLUMN

Advantages
* Doubled storage capacity

\\\I)
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Engineering Ideas Advanced in Early Development

g

Challenges

8

* Consideration of construction .
sequence of core and MiC units T i i

B

41
¥

Solutions

e 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

\\\I)
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Engineering Ideas Advanced in Early Development

Challenges

* |nconsistent fabrication start time
of module types

Solutions

* Modules to be installed in
seqguence of zone, not floor
Zone 2
Advantages
* Enhanced efficiency and flexibility

\\\I)

Zone 1

W %
In-Situ

Core

,
®

W

In-Situ
Core

In-Situ Slab

g7

s >
&

£l
¥
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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 approved in
Superstructure
WS I )
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Engineering Ideas Advanced in Early Development

Challenges

* Enhance application of DfMA

Solutions
e Precast slabs for roof

Advantages
* Improved quality control

\\\I)
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DfMA Design Process Design Thinking Process

DfA Flow
( S ti ) ( 6 ) ( )
1 uggestion
for simplification of on- f .’
site assembly method Best design concept é Prototype & Trial
and QC verification
\ method _/ \ _/ \_ _/
. / A /’ . /
( . ) ( . . ) , ( )
2 Selection of 5 Detail design for / 8
materials and optimising M
DfM Flow component <& == balance between Production
manufacturing processes manufacturing &
and early cost estimates onsite assembly costs
. J \_ A J \_ J
= Wt — - . Prototype
uggestion for :
more economical Suggestion @
. for simplification of
materials —— =
. product assembly
and manufacturing structure Test
processes es
. J \ J
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TRIAL INSTALLATION




InnoCell — Trial Assembly in Factory (1:30s-)
)y W

CONSTRUCTION INDUSTRY COUNCIL

BEXZES

187



Site installation

(In courtesy of IMax)

CONSTRUCTION INDUSTRY COUNCIL

BEEX=Z: g
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Quality Control &
Safe Installation of
Preloaded Bolt
using Hydraulic
Wrench and
Special Adaptor

Tighten Preloaded Bolt by
Manual Torque Wrench

Special Adaptor

Images courtesy of WSP HK & CIMC
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Design for Assembly

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

+‘ " ™

Re-engineering of Connection Box

Tighten Preloaded Bolt by to Resist High-Rise Building Load
Hydraulic Wrench & Special and Fit for Insertion of Special
Adaptor Adaptor

Images Courtesy of HKSTP, L&0, WSP HK, HipHing and CIMC
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Application of latest GB standards and Subgrade JR for Steel Building Structure

Adoption of GB Steel for MiC Modules for Building Projects in Hong Kong Appendix A
For stress above 0.3 Ynem and welded connections to the unstiffen ‘”Iaﬂgez,'atmss ends of cover plates, K
1. Recommendation Hong Kong Code of Practice for Structural Use of Steel 2011 - Steel Subgrade Selection =0.5 refer to Table 3.8 below

It is recommended to accept structural steel hollow sections and steel plates of Grade Q3558 to The maximum basic thickness for minimum service temperature, 27) Charpy impact value and strength
both ¢
projec

“o Why do we push for this?

b)

‘o Cheaper material cost?

2.1in
of Pra
stand:

= o Lead time to order the raw materials which is

2.2Th
indust
some
supph

- crucial for the construction of the quarantine -

buildii

Table 3.8 - Factor K for type of detail, stress level and strain conditions

o

2.

©

23Ba

Q3551 u u u

- facilities

dayst

m:re! n

cold-f

that the cost of the GB steel commonly used in the Greater Bay Area is lower than that of the

B The minimum service temperature Tmin in the steel should normally be taken as 0.1 °C for external
Grade $3550 steel).

steelwork
2.4 Specifying 5355J0 for building projects in Hong Kong is simple, straightforward, but very
v i520°C fort 5 e f 55 “B”
conservative as the average daily temperatures at the construction sites in Hong Kong in winter Toy is 20 °Cfor the test temperature of Subgrade JR (Class "B” in GB code)
months are well above 0 °C. It should be noted that design codes and professional guides on

Yrom is 355 N/mma2 for the steel plate thickness no greater than 16mm
steel construction in many countries, including Hong Kong, provide equivalent design guidance

ty = 50 x (1.2)*-1.99 x (355/355)*1.4 = 35.4mm

INNO
CELL
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Prefabrications of MiC



A v
16mm PPEW \\ / g:g:;%‘g [ 10mm PPEW / ?:g“p;?;ug
G| My 4 / N
= 16mm PPBW
() J 7y
g 20 T_E 2 ‘9: i 140 il . o ﬂ
- — ﬂ!% J
16mm PPBW L &mm PPEW w3 ! —
= /" EACH SIDE | 3 |
e T T A e
2 { 10mm PPEW [ 180\ | L
170 mm 360 \ 1
i i Bmm PPBW
SECTION WS02-2 SECTION WS02-1 i
Bmm PPBW
EACH SIDE
10mm PPBW —-\ | V —
| 170— .
Die Cast Mould of Connection Box Ay | e~ A=
Reuse for 20,000 times ~— | ; 1y [~
![ " 150# | ﬁ‘_\_.'fﬁmm PPBW
S$275 Steel Grade ' [0
See Appendix Al1.2 Castings and tonpoon —/
Forgings in HK COP Structural Use of
PLAN VIEW

Images Courtesy of WSP HK, CIMC
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Fabrication Procedures

Ak |

Y %’ | ! | |‘ hidl
_____ I | 111 1

b 1

I. -||| i

- | 1 ! Tl
1] N —r g
08 OO i R 10 — ey il
5 o iiw
%5 A

mm

1. Material delivery

2. Material treatment (~0.5 days)
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Fabrication Procedures

>
O
©
—
/N\
(%]
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—
©
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=
™

4. Galvanizing (~3 day)
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Fabrication Procedures

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

7. Weld test (~0.5 days) - - B | : il
e m h“

8. Application of anti-corrosion paint at weld joints (~0.5
days)
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Fabrication Procedures

9. Bondek installation (~0.5 days)

¥
4 ; L 5

. Shear studs welding (~0.5 days)

Bl
10
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Fabrication Procedures

o Lt
: - _:!_ ‘|I — i = \ :‘v .
: [ L 'i"‘, \ T 4 3 “»_&

11. Rebar fixing (~0.5 days)

12. Concreting (~0.5 days)
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Factory Supervision



Factory Supervision

1. Material delivery 2. Material treatment

(B} BROSTEEL. .

L‘H 190952 C7L

LIy - JFEr

18 933‘250@*1 £60:
79453084 735
2971602316
Material veriﬂcation-and - Welding test Measurement of th|ckness of
sampling galvanizing layer
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Factory Supervision

\ |

5. Surface treatment 6. l\/lodule assembly 7. Weld test 8. Appllcat|on of antl—corrosion
at welded joints paint at weld joints

Measurement of module size
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Factory Supervision

9. Bondek installation

-

Bending test of shear stud Rebar checig Slump test
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Improved QA/QC System

MR E SR 5

Guangdong CIMC Building Constructio” g1

E.E.ﬁ E TH Project: 1gay xstPimoee! Prolect
: | A% Module No: 22

2 Level: 5

Shamn StructureTyp

=1 TAL
E nli ﬂﬁ_#ﬁﬂmdnm Typ: s

Flas Room No .

Unigque marking for each parts

Unigue marking for each module
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Improved QA/QC System

Self-checking of module dimensions

205



Improved QA/QC System

Trial module assembly

206



On-line Inspection System (Novade)

RECORD

CONVENTIONAL PAPER

WEE

. B G 55005 15015, 2

185,592 sheets will be saved by the end of this project.
(Equals to 10 year 12 trees and 264 kg CO2 emission

Go

ON-LINE INSPECTION - NOVADE

Bl C1(TY) Structural Dimension... Done \ .
ATTACHMENT
A2. Setting out and Dimensional N - - i L N _

Measurement(s AR )

Yes No

Comment

ATTACHMENT

&) Add Photo

SLEEP BOX AND STANDARD STUDIO
(T1) DIMENSION

A3. OVERALL DIMENSION (¥{sR <)

External Module

{B1iZ) - L6

_egath, Bottom (FMEBFATR

External M

Main Works Contract for
InnoCell at Pak Shek Kok, Tai Po
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FEE
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PROGRESS
MONITORING

INNO
CELL

UNIQUE QR CODES
FOR EACH MODULE
FOR TRACKING

HCSTRYT

i i I AT 135 81 = ZE
T St WS I ) 0y HIP HING CONSTRUCTION
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INNO
CELL

On-line Inspection System (Inspection Test Plan)

InnoCell - Structural MIC Prefabrication Inspection and Test Summary Plan $ :;;;HING WGIN““NG co o s::’:ll;‘
ARCHITECTURAL IR N
Module Leveling before fit-out I e e i "‘ L
+  Window and door S.O. ] I
+  Waterproofing application e t———
+  Check minimum areas of windows & water tightness e
+  Final Inspection 1 §':_:;m:w,.mi,,m“ L
STRUCTURAL EE———— ===
Opening-up of the concrete surface at 3 locations T SRR
»  Measurement of the concrete cover o = . . e LA
+  As-built Setting out / Level of Module Installationon | == o ﬁ“““’“’“ Pp_,,_,:,’" A
site FEmT——— R ] e
*  Modules Bolt Fixing i F’” CA A
*  Rebarfixing & etc. e ;;.—:—‘;"m;ﬂ:m: i R B R
kil i e A L A
= — mm—%"@fé&"mnm e T
BUILDING SERVICES ST SRS e =
AC: Condensation pipework water flow test EL: I s — e - iw — N B
Continuity test of protective conductors, Insulation = T P
Resistance Test .
+  PD: hydraulic test, water test for basin, shower Sub Com:?:::tor
waste, W/C and drainage services Contractor
(T1)
FACADE
. %Vater test for curtain wall * Initiate the inspection form . Verify sub- +  Verify main contractor

* Record the work done
« Test report
+ Photo record

HCSTPRT

contractor’s works
*  Arrange inspection

CONSTRUCTION
INDUSTRY COUNCIL

\\'\I )

and sub-contractor’s
works

L 7L

Y AL Mermber of WS Moiding s

208



INNO
CELL

On-line Inspection
System (Inspection

Summary)

-
~
w

STA-L
STA-R
STA-L

@
~
o

STA1
STA-R
STA-L

9 10 11 12a

STA-R
STA-L
STA-R

FA-1

Actual Schedule

P

17/F

= = o -
|: |=. & =
= = = = =

g

12b

FA-2

Milestone B1 Steel Pre-treat
Planned Progress | 413 /413 | (100.0%) | 413 /413 413 /413 413 /413 413 /413 413/413 | (1000%) | 413/413 | (100.0%)
Actual Progress | 413/413 | (100.0%) | 413/413 | (1000%) | 413/413 | (100.0%) | 413/413 | (100.0%) | 413/413 | (100.0%) :E;:E:ﬂ; ‘:;:;':;’ 310/413 | (75.1%) | 378/413 | (91.5%)
Difference o/a13 | (00% | o/13 | 00w | o0/a3 | foow) | o/a3 | (oow | o/a3 | (oow) SAEL_OFL_ ig3/a13 | (209%) | 3s/e13 | (85%)
Milestone
Planned Progress | 413 /413 | (100.0%) | 413/413 | (100.0%) | 413/413 | (100.0%) | 4137413 | (100.0%) | 413/413 | (100.0%) | 387/413 | (93.7%) | 257/413 | (62.2%) | 227/413 | (55.0%)
Actual Progress | 335/413 | (81.1%) | 233/413 | (56.4%) :::;:;g:;’l {%— 225/413 | (545%) | 1437413 | (34.6%) | 44/413 | (10.7%) | 41/413 | (98%) | 27/413 | (6.5%)
Difference 78/413 | (189%) | -180/413 | (-43.6%) :17077:133(121 c‘_fz‘a;;] 188/413 | (-45.5%) | -270/413 | (-65.4%) | -343/413 | (-83.1%) | -216/413 | (-52.3%) | -200/413 | (-48.4%)
CONSTRUCTION
AINDUSTRY COUNCIL
H(STPf YTy \\"I )
= -] ¥4 = [ ]

17> 581 =k =5
HIP HING CONSTRUCTION

Y AL Mermber of WS Moiding s
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Module Installation



Preparation

= TR |
s N b

W o
=y [ e

== B . NG

|dentification of defects caused during delivery

Reference lines for checking of alignment

\\\I)
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Preparations

Ver|f|cat|on of floor IeveI for module mstallatlon

\\\I)

6200

£ +46.740

20

Tf

+46. 739

IH

J 5430

1470 450,

{ +46.740

+46 740“ ! e

e

()

Survey plan to record the floor level before installation
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Lifting

Lifting to the designated location

Verification of alignment

\\\I)
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CONSTRUCTION

INDUSTRY COUNCIL

BioXmE

.‘ ._| a :w:;::\‘ L] \
Digital Technology N "l N
for Construc“cion Safety




' Content

1. Introduction to the Concept of Design for Safety

2. 10T 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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IT10EEFR LRI

BN TS (2010-2019)

0.400 . . i 60
0.350 °
50
0.300 B+
=
’ © 40 @
M_ 0.250
5 5
% 0200 30 <
£
@ 150 =
20
0.100 %
A . 10
0.050
0.000 0
d 2017
—ECAB(TETHE).  wemEC A (AT | ——fTABINE  —T AR
dEy | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 R
EREREE 2884 3112 3160 3232 3467 3723 3720 3902 3541 2947 |
EFUET AR 9 23 24 22 20 19 10 22 14 16 -
BT AEIE 52.1 49.7 44.3 40.8 41.9 39.1 345 32.9 31.7 290 — e
HTAFETHE 0.163 0.367 0.337 0.277 0.242 0.200 0.093 0.185 0.125 0.157
R ; o ;____-"

-
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SECERTHT (2010 2 2020)

ST M BT BIS% 2015-2020 (9952)

Trapped by collapsing
or overturning object
BRI EER IR
BRE
(95%) 9%

Contact with Electricity
R E BRI LAY E
il
(85%) 8%

Trapped in or between
objects

SRRV Z NEH)
God il
(85%) 8%

Struck by falling object
AE SRR it
(75R) 7%

Striking against or
struck by moving

W B

Fall of Person from Height

UN i A

(4952) 49%

ANBGTE=REE
Falling from Height

fily R BB R HH Y B

Electrocution

RSB B ERS B (Rl TE
Striking against or struck by Moving Object

EE N
Struck by Falling Object

R EESER R

Trapped in collapsed / overturning object

R Z NS Z [H

Trapped in between objects

HAtr Others

49%

8%

10%

7%

9%

8%

9%
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ST 2021

EES H & BERFETEINEH (2021) BHMEE
EMEREZEME 64RTAZKESET BHEIOHAR
2N

/A

1 15/1/2021

2 19/2/2021 T HEE TABIET RICHEKEREED
3 23/2/2021 ERUABRMBETIRESEETN EBELAA
4 15/3/2021 SFitoIREREEN BikElk

- TATHBERRKESIE ERIST

5 20/3/2021 NEREE T AELXZRERBRIERE Sitizb BEMNMGEE
6 3/4/2021 B ESEERMEITIOR #HE4mRSTIABR2HAR

- TERRRCEEH BT A ST

7 14/4/2021 REMERBEHARIE T AMEPRIET
<




[EES H BIEXFETEINEH (2021)

- 18/4/2021 * RMiEmBESFRERE STRIERERINRE A I

Al
&
7
s
bilE}

8 21/4/2021 RIS HRENESTEARNLE RIBENM S AR EN Y - hil i

5/5/2021 BT ALEKMEIREE a1
* BREERER -

9 8/5/2021 BAYSSETHRAESE BEARERELRSL

SETSHEEETN SRR R <
- SRHETSHEEETIN SERNEIRERE BRKEFR N ——

10 4/6/2021 KBS A E AT Sk B MBS EET
11 8/6/2021 45 615 88 T N\ B FH e & MENTE SRR 2 N2
<&/
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GUIDANCE NOTES OF WORKED EXAMPLES OF

DESIGN FOR SAFETY

Surrre i Haern Comern.
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Code of
Practice

on Design for Safety.
— External Maintenance
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Dz_OA1XhRQO

https://www.youtube.com/watch?v
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https://tv.on.cc/hk/index.html?i=OBK-130325-12240-39M&d=1364229301

224


https://tv.on.cc/hk/index.html?i=OBK-130325-12240-39M&d=1364229301

i ST N HIBIE

() FEFYIERAY (1oT ) RHZPS 1 e G 2 2
HE A B

(i) s PP U S se r%

(ili) 7% FHExoskeleton (FMEA&) kb T TAFHARA fERE




* Digital Twin
Al Powered Dashboard

* Inspection Recording System
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Digital Twin With
Real-Time loT Data
Labor Tracking with loT

Labor location and health can be monitored in BIM
for Safety Management and Geo-fencing with Smart
Helmet

Real Time Worker Health Status Worker Location Monitoring Proximity Detection & Alert
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CCTV Al Recognition
For Site Safety

Dangerous Zone Monitoring

Administrator

The platform uses continuous Al-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

w3 =T 5:42 PM
< Chats Varadise

bot = Minimize

Noted 1 41py.

Alert! A worker is entering
danger zone!

Tell me more detail
5:42 PMv/

Unauthorized access in
zone 05

No operating plant

Zone 05 foreman has been @
informed u (N7
)

@ DO
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Al Dashboard & Safety .+.+.

Inspection Record

Live Monitoring Dashboards Al Dashboard gives supervisors a clear picture of

with loT analytlcs 1. workers’ real time location and status, dump trip,

The Integrated Dashboard provides full and instant 2. sudden fall and medical SOS alert
data management. 3. work site environment condition

Construction Safety Platform
(Demo Project)

Site Personnel Safety Daily Overview Safety Form By Type Safety Form Timeline
&0

Lant lpdate Time B1LE020 10:40:54 AM
Parnbar of Site Everage Perssnnel [Tr——yr—" -
Perscmnel Werking Hows Teiggered |~ ——
nnnnn o Thug
tef2021)

Historieal Summary

Site Personnel Activity Location Heatmap

Permit-to-Work By Permit Type

) _

Safety Action Recent History Safety Action By Tag

S [6720 6730 1. 51, 515, 171 87 91, 571 1. 61 71 571 . 61 5. |6 1. (52, 62 672, 672, 52, 612 67
s =
£ . . s "
3 August 2021 2 -
Tuesday - - I i (I I
0oceilll coli Ml o ole o oo oo ollllc filic oo o

2

2. 62 (62. |6
(A Count Penalty
o ol Wil oo Y

229



CONSTRUCTION INDUSTRY COUNCIL

BEFXES

Construction Safety Platform
(Demo Project)

Quality Safety Form Status

Safety

Plants

X

SnE
s~

363
Environmental

Revoked
71

Safety Action Recent History

6/1/..6/2 I..EIBI.. 6/6/..F/5/.. 6/6/..6/7/.. 6/8/..6/4/.. 6/1..

15
oe
w
§ 10
£
k] ~
& [T}
o
£ s 0
3 August 2021 =
Tuesday = =
0 oololl c ool

Safety Form By Type

Form Typ

Permit-to-Work By Zone

Zone &

& 9

=Z I
0

6/1. 6/1.. 6/1.. 6/1.. |6/1..

i

5
lo oo |[|

-
=
a
<
-

EEE—

20 40 60 80
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e 8
o flf] =
~ ~
—
wn n (T
~ ~
™
- - lee
c©o oo o of IHle o0 © < ofil 1l

100 120 140 160 180 200 220 240 260 280 300 320
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[}

O

6/11. 712/..

w
|oooo

Safety Form Timeline

600
————

§ 400
o ——
g — —
s
é 200 — I =—
2
= |

0

6Jun 20 Jun 4Jul 18 Jul 1Aug
Week of Date [2021]
Permit-to-Work By Permit Type
Permi.. T
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HETETEETS 2
0 2 [ 6 8 10 12
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Safety Action By Tag
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6. FLENE
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8. Day 2: Operation and Maintenance Stage
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Importance of Asset / Facility Management o T,

Irtegrase 1vnovats nepire

Design and Construction Operations and Maintenance

L I
Rl

Fpierations and maintenance cost
takes up 85% of lifecycle cost

Operations, Maintenance, and Renewal / Revitalization

2
.
a
2
3
-—d
£
=
(T8

1-3 yrs ]

Typical Life Cycle for Commercial Building (in years)

‘BIM for AM / FM: Experience Sharing and Way Forward from HKUST Digital Twin® - Jack Cheng (HKUST)




What is Asset Management / Facility Management? UBiM Lab

Asset Facility
Management - Management »

(AM) (FM) ® ()

[ISO 55000:2014]

- Asset: “item, thing or entity that has potential 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 Management: “coordinated activity (planning and implementation) of an organization
to realize value from assets, which normally involve a balancing of costs, risks,
opportunities and performance.”

"‘BIM for AM / FM: Experience Sharing and Way Forward from HKUST Digital Twin” — Jack Cheng (HKUST)




What is Asset Management / Facility Management? glﬁjﬂp |
Asset Facility
Management - Management
(AM) (FM)

[ISO 55000:2014]

« Asset: "“item, thing or entity that has potential or actual value to an organization, in which
value can be tangible or intangible” “Physic . as.ets usually refer to equipment, inventory
and properties owned by the organization”

« Asset Management: “coordinated activity (p'annir.g and implementation) of an organization
to realize value from assets, which normally involve a balancing of costs, risks,
opportunities and performance.”

[ISO 41011:2017)

« Facility Management: “organizational function which integrates people, place and process
within the built environment with the purpose of improving the quality of life of people and
the productivity of the core business”

"BIM for AM / FM: Experience Sharing and Way Forward from HKUST Digital Twan™ - Jack Cheng (HKUST)
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[ISO 55000:2014]

« Asset: "“item, thing or entity that has potential or actual value to an organization, in which
value can be tangible or intangible” “Physic . as.ets usually refer to equipment, inventory
and properties owned by the organization”

« Asset Management: “coordinated activity (p'annir.g and implementation) of an organization
to realize value from assets, which normally involve a balancing of costs, risks,
opportunities and performance.”

[ISO 41011:2017)

« Facility Management: “organizational function which integrates people, place and process
within the built environment with the purpose of improving the quality of life of people and
the productivity of the core business”

"BIM for AM / FM: Experience Sharing and Way Forward from HKUST Digital Twan™ - Jack Cheng (HKUST)




What is Asset Management / Facility Management? t E,’:,“f;’b
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Asset Facility
Management - Management —~
(AM) (FM) \3/

[1ISO 55000:2014]

« Asset: “item, thing or entity that has potential 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 Management: “coordinated activity (planning and implementation) of an organization
to realize value|from assets, which normally involve a balancing of costs, risks,
opportunities and performance.”

Component Asset?

Built Asset? (= Facility)
[1SO 41011:2017] i
« Facility Management: “organizational function which\integﬁteslpeople, place and process
within the built environment with the purpose of improving the [guality of life of people and
the jproductivity|of the core business”

Facility = Buildings + Civil Infrastructure

-
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“BIM for AM / FM: Experience Sharing and Way Forward from HKUST Digital Twin™ - Jack Cheng (HKUST) | L i
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[1ISO 55000:2014]

« Asset: “item, thing or entity that has potential 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 Management: “coordinated activity (planning and implementation) of an organization
to realize value|from assets, which normally involve a balancing of costs, risks,
opportunities and performance.”

Component Asset?

Built Asset? (= Facility)
[1SO 41011:2017] i
« Facility Management: “organizational function which\integﬁteslpeople, place and process
within the built environment with the purpose of improving the [quality of life of people and
the jproductivity|of the core business”

Facility = Buildings + Civil Infrastructure
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Facility Management Activities D BIM Lab

Facility Management Can BIM be applied
(Cross-disciplinary subject) to ALL of them?

| S

Operations and Maintenance | ;Other Services
(Hard Services) | (Soft Services)

Fire Safety System Lift & Escalator Space Management  Security
‘ Air Conditioning M&E Plants Energy Monitoring & Management

Plumbing and Drainage Waste Disposal & Recycling
Building Facades Asset Management
: : Pest Control
Cleaning Maintenance Management Catering Services
Inspection Performance Monitoring Emergency Management
Minor Project Management Reception Services and Telephony
Decoration & Refurbishment Client and Lease Management

Etc.

"BIM for AM / FM: Experience Sharing and Way Forward from HKUST Digital Twin™ ~ Jack Cheng (HKUST)




Operation Review /
Energy Performance Review

Utilization / Leasing Review

1. Planning and Design
2. Construction

3. Operations & Maintenance

Works Order & Repair

-As-built

BIM Models for
Maintenance Management
Space Management

Asset Management

Risk Management



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 measures
Space management – Utilization review & space planning
Asset management – Facility investment including energy performance review
Safety management – Safety & security study



BIM Uses

Development
Bureau’s
Technical Circular

No.12/2020
BIM Use

hall

Annex 1

dopt the stipulated mandatol

Departments may adopt the op!

Investigation,
Feasibility

and Planning

including that carried forward from
atory BIM




CICBIMS: Section 3:

BIM Implementation Planning (BIM Uses)

Construct Operate i Construct Operate

on Feasibility &
on Feasibility &

icep
Plan ning

nagement,

eraton
Concepl Design,

L onsinucion
Incep

L onsinucion

Op
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Design Authoring Facility Energy Analysis

Design Reviews Building Code Checking and
Drawing Generation [ ! | Validation

(Drawing Productio E Phase Planning (4D Modelling)

L | Digital Fabrication

Site Utilisation Planning

3D Control and Planning

1D Construction Coordination
Construction System Design
Construction Quality Management
As-Built Modelling and Asset
Information Modelling
Maintenance Scheduling

Project Systems Analysis

Space Management and Tracking
Asset Management

Sales and Marketing

Heritage Information Modelling

- [otherBMUses | | | | | | | |

|
-

Site Analysls
Space Programming
Cost Estimation

L | =
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20. As-Built Modelling

BIM Uses

21. Maintenance Scheduling

22. Project System Analysis

23. Space Management & Tracking

24. Asset Management

25. Sales and Marketing

26. Heritage Information Modelling
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LOIN - Level of Information Need

Graphics

Information

Documentation

Phases

Architectural
Structural

MEP
Discipline

Architectural
Structural

MEP

Discipline

Architectural
Structural

MEP

Discipline

Professional deliverables
e.g. Statutory drawings, Contract drawings

Professional deliverables

e.g. Statutory drawings, Contract drawings
IFC, SPF, XML, JSON,

Professional deliverables PDF. DWG, DOCX etc

e.g. Statutory drawings, Contract drawings ‘ ! ’


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
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22.
Project System Analysis




BMS

A building management system(BMS),
otherwise known as abuilding automation
system (BAS), is a computerbased control
system installed in buildings that controls and
monitors the building's mechanical and
electrical equipment such
as , , , fire
systems, and

Energy Saving &f

AL+ 10T gt



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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Project Example

Shanghai Street 618 Preservation and
Revitalisation

618_i84H{EE N EIEE
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CIC Webinar on BIM for Asset Management / Facility Management: Experience Sharing and Way

Forward from HKUST Digital Twin

Date:
28 Dec 2020 (Mon)

Time:

16:00 - 17:00

Language:

Cantonese

Fee:

Free of Charge

Format:

‘Webinar

TRANING | EVENTS INDUSTRYSUPPORT | BIM Sk

Sharethispage: & f W in &

Find an Events

Event Title

Keyword

/" CIC Webinar on BIM for
Asset Management /

.
|

= Introduction and illustration of BIM-based asset / facility management (AM / FM)

) Facility Management

Highlights of Webinar:

BIM technology has been increasingly adopted for design and construction of buildings and civi = sharing of collection, verification, standardization, and integration of as-is building information for facility

nfrastructures in recent years. However, the application of BIM for facility management or asset management management

is still at an early stage. As the operations and maintenance (O8:M) stage takes a majority of the entire life cycle

of a built facility, it is important to explore the potential zpplications of BIM for facilitating the Q&M stage of 2 Speaker:

building and making it smart Dr. Jack CHENG, Associate Professor and Director of BIM Lab, The Hong Kong University of Science and
Technology

this webinar, Dr. Jack CHENG will present the key concepts of asset infermation models (AIM) and BIM for

facility management. Digital twin technology for building operations and maintenance will also be introduced .
Remarks:

Taking HKUST campus as an example, creation and application of digital twins integrated with BIM and 10T for

il A A . " . . An electronic copy of CPD attendance certificate will be issued to participants with over 80% attendance
supporting facility management activities like air quality monitoring, space management, and maintenance

planning will be illustrated and discussed. Finally, Dr. CHENG will share the importance of standardizstion, Within one month after the live webinar. Any attendance on replay sessions after webinar will not be

2ssans lsarned, and way forward for BIM-based facility management. considered for CPD attendance certificate.

should you have any queries, please contact Mr. Michael LEUNG (email: michaelleung@cic.hk; tel: 3199 7324).
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Watch Recorded Webinar Video ,
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[ Apply Now

Date:
28 May 2021 (Fri)

Time:

15:00-17:00

Format:

Webinar

Language:

MIGHUGHTS | TRANING | EVENTS _  INDUSTRYSUPRORT | EIMSHOWCASES

Find an Events

Event Title

Keyword

The Construction Industry Council (CIC)'s goal of organising BIM Talks is to bring together bright minds to give

talks that are related to the successful implementation of BIM in real life, and on a wide range of topics to

BIM Adoption and Sustainable BIM FM Platform for Shanghai
Street 618 Preservation and Revitalisation

Mr. Anderson LEUNG, Director, Works & Contracts, Urban Renewal Authority
Mr. Thomson LA, Asia Digital Leader, AECOM

Abstract; 618 Shanghai Streef is URA's first project fo use BIM as a ool in enhancing
design coordinalion, crashes prevention in construction, quality bulldings, and operalional
efficency of faclites management (FM). This project has leveraged several BIM
technalogies across the project life cyde. To improve the operation efficiency, the URA has
appointed AECOM to develop a centralizad BIM-FM platiorm on the cloud which inlegrates
the as-bullt BIM. Buillding Management System (BMS) data and Intemet of Things (loT)
system that are Installed on site. With the lalest BIM technologies, it offers a sustainable
and expandable soluion fo achieve belter building mainlenance and property
management for bullding a quality ity

In this session, we are delighted o invite Mr. Anderson LEUNG Director, Works &
Confracts of URA, and Mr. Thomson LA, Asia Digital Leader of AECOM, will present the
digital twin platform for facllitaie management in 618 Shanghai Street and how its
technology integrated with the BIM, BMS and loT logether in this redevelopment project

wund from the industry will be invite

to share their

"
el W o omreayoners

Neuron: How will the digital twin platform reshape smart buildings

for the future?
Mr. Mark CHEN, Associate, Arup

Abstract: The digital twins Is an emerging technology that will drive the next generation
smart building evolution. Beyond a single technaology. it is empowered by the integration of
disruptive digital technologies such as BIM. WebGL, Big Data, Al. cloud native and
semantic data platforms

MNeuron is a digital twin platform developed by Arup with track record in Hong Kong and
beyond, It is designed as the ‘digital brain’ for smart buildings - integrating Arup’s total
engineering domaln expertise inlo the bullding We cycle oplimisation

Mr. Mark CHEN is leading the development of Neuron. In this session, he will share his
vision on the future smart building development and how Meuron will embrace disruptive
digital technokagies in the upcoming projects
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