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1. Starting from Construction 2.0

Construction 2.0

https: //www.psgo.gov.hk/assets/pdf/Co

nstruction-2-0-en.pdf

With the assistance of KPMG published
in Sep 2018
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The Construction cost
in HK is the third
highest in the world
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Average age of skilled
construction workers is 52
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There is a decrease in
construction techniques
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2. MiC as a response to the Construction 2.0 report
as a strategy of procurement innovation

Modular Integrated Construction (MIC) is an innovative construction method. By adopting the
concept of “factory assembly followed by on-site installation”, MIiC helps to ease some of the current
challenges faced by the local construction industry. In this method, free-standing integrated modules
(completed with finishes, fixtures and fittings) are manufactured and assembled in a factory. By
transferring on-site construction processes to a controlled factory environment, buildings can be
substantially completed off-site. The adverse impacts of weather conditions, scarce labour resources
and site constraints can all be substantially reduced. MiC provides a great degree of production quality
control, and can improve construction productivity, safety and sustainability.

Source: CIC website

BIM integration

MiC facilitates the use of BIM within the
design and construction phase.

Improved site safety

Some procedures can be carried out in a
controlled factory environment.

Less waste and reduced

carbon footprint
Factory construction facilitates a

reducing in waste and carbon
footprint also.

Smart
construction

Due to controlled nature, tasks can
be run parallel reducing the
construction timeframe.

A reduction in external variables
leads to improved supply chain
management.

Factory automation leads to
improved quality control.

Less local disruption Less potential for contractual claim

Disruptive construction activities can be A more controlled V_"OFk environment
relocated off-site / leads to less potential for contractual
: S — claim.

Courtesy: HKU Estate Office
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3. MiC logistics and supply chain QA/QC during the difficult time
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Cross-border Motion during
logistic control assembly

Process Management

Raw mact)erial supp'ies

Produc* . Storage -~ Logistics

Low and Crime

Officers arrest 21 over faked concrete test results for Hong

Kong-Zhuhai-Macau bridge project
y
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implications, while an expert warns the structure
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3. MiC logistics and supply chain QA/QC during the difficult time

Quality inspections required at Infeasible to dispatch now due to 14 + 14
Mainland factories days quarantines

(Photo source: Authors, SCMP)
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4. Our trilogy (MiC = &)

Reports / -
Certifications Humidity/
temperature
Inspection monitoring
Records
Logistics Positioning
Checking
Workflow Production Installatio Installation
n Timing

Mobile Platform
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e-Instar ~

¥\

Off-Site
Production

s

e-TranStar

Logistics on your finger tips

Cross Boarder
Logistics

N

e-InstalStar
site on your finger tips

On-Site
Installation
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WONG CHUK
HANG SITE

e A 3-storey non-residential podium
with common space, canteen,

support facilities and car-parking
space

e Two 17-floor towers of student
residences and staff accommodation _ ; . ._ :
e 1,224 hostel places . e b 7 ! Podium (RC
N £ e Structure)

¥ i
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Figure 1 - The Pilot Project e = — -
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(€)3 non-standard floors using @ == Saw dman | o
(a) Overall view of HKU's WCH Student Residence project TN COCREa) (d)Floor plan
Project Name: HKU's Wong Chuk Hang Student Residence buildingSMART Tools used: - -
Functions: A total of 1224 student places and supporting facilities such as @ @ = =
canteen, common room, laundry rooms and car park - = =4
CFA: 28,176m2 IFCJSON IFC2X3 s
Contract sum: ~HK$1.1 billion
Address: Police School Road, Wong Chuk Hang, Hong Kong Software Used:
Structure: Two 17-storey tower buildings on top of a 3-storey podium AUTODESK REVIT e i
. BIM of binational module:
Construction technology: Modular Integrated Construction (MiC) wvswons R SOLIBRI e o
&
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Inspection Record

e-InStar

4
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e 306PMZ G @ @ -

< Modules BE4f

Modules &40

f ﬁ Hi User_EO, Module ID: A-10F-07-M-M1
Use one of the below methods to :
check the inspection progress i
Welcome SRR SRR ER

e & & 8 & & 000 00 00
Sign into your account
HEERENRS

Structure §518 Doarfwindaw "] Cancreting 2=

B2 QR Code —#:{#5E

[[@ NFCEIZiER

Module ID:

O Usemame BE & 3D assembly including (welding work for
bondek, Shear Stud,bracket, wall & ceiling
sheet) #REIR (IR, 14T, FASMR MR

i)

@ Password 25§

me Allgnment @ @

Remember Login
RERFEE

SIGNIN B3 i
Inspect Now (&2

Den't have an account? Sign Up
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Preparation: Modules Statistics Settings
5.5: Butt Weld THEIRE Fillet weld 5
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Inspection Record

327PNE GG O -

< Inspection &

Rebar fixing Visual Inspection,
Cleaning RBHEFEN. FF

Dimension result R<T4&8 :

@

Remarks &3% :

Write your remarks here...
i

Photo IIHRE -

[B] Take Photos fEHEE

Photo AR :

[©] Take Photos FEEH

Instruction $Eh#ER (doc, drawing) :

See Help §IE]

KT L

< Inspection Record

Remarks f&:

Dimension Result RH458: S
Photo Records 18/ st i:
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< Inspection Record &

Water Test for chassis enclosure 7
{kB57K (AP spot check)

Remarks fiiit:

Dimension Result R<T458: S
Photo Records #F :28&:
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%
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Comment box Help button Photo upload function

@HKURBANE

the urban big data lab

iLa



THE UNIVERSITY OF I-iONG KONG & B xR & ?]
faculty of architecture 2z=

Department of Real Estate and Construction
EFHERERER

4. Our trilogy (MiC = &)

A

e-Instar

Blockchain visualization Z

130 Z * all = @

< Inspection Record #E#&FAC 8

Cladding Sub Frame Alignment
Check BEFIERMTF

Remarks ik

Transaction
(Inspection record)

»>>)

Dimension Result R<T455R: S
Photo Records # /it ik:
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Modify Photo Records
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It is used on a daily basis throughout the 40+ steps, all 900 modules!

Chart Title

1/1/2022 12:00:00 am 20/2/2022 12:00:00 am 11/4/2022 12:00:00 am 31/5/2022 12:00:00 am 20/7/2022 12:00:00 am 8/9/2022 12:00:00 am 28/10/2022 12:00:00 am  17/12/2022 12:00:00 am 5/2/2023 12:00:00 am
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Logistics: i-core and blockchain oracle

The i-Core sensors and smart address
systems are one of the development tools
with multi-functions to monitor both the
logistics and installation of MiC modules

Positioning Temperature

i-Core sensors and smart address
plates are installed in the MiC modules

Motion Sensor

=

e-TranStar
Logistics on your finger tips
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=
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Logistics: i-core and blockchain oracle -

e-Tran;tgr

Logistics en your finger tips

i-Core sensors are installed in
the MiC modules

1-core Generation I

1-core Generation II1

iLa b @HKURBANS
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Logistics: i-core and blockchain oracle

GPS/GSM— location tracking

o
®

@ B

IMU/Gyroscope —motion sensing

Autanomy Communicativeness

i-Core, the integrated chip, with customizable
modules to cater for different needs

l

Extensible ...

Bluetooth — data exchange

Q)

s &mﬂ?}

‘WIFI — data exchange

=&s

e-TranStar |

Logistics on your finger tips

iLabl|

DHKURBAN#

the urban big data lab



THE UNIVERSITY OF |-10NG KONG & & K &8 ﬂ
faculty of architecture zz=p (e

Department of Real Estate and Construction
EHEREBRER

4. Our trilogy (MiC =&

Logistics: app

Bl = @@

Welcome

Sign into your account
BT RENES

@ User_PY

Remember Lagin

Don't have an account? Sign Up

Link to i-Core

Hi User
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Module ID:
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e-TranStar

Logistics on your finger tips
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e-TranStar

Logistics on your finger tips

Dashboard
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Dashboard iR Dashboard &R
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Dashboard &R
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Search Unit ID
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A MiC digital transformation trilogic solution (MiC = %)

Organisation
The University of Hong Kong (HKU)

Funding Scheme
Government Innovation and Technology Fund

Project Duration
2.5 Years (1-Jan-2021 to 30-Jun-2023)

Introduction (e.g. project summary and
objectives)

Modular i C ion (MiC) is a g hanging
innovation to address the many challenges related to Hong
Kong’s construction industry, e.g., declining productivity,
escalating cost, unsatisfactory safety record, and aging labor
force. However, its power cannot be fully harnessed without
the processes being digitally transformed. This research project
aim to develop a trilogy of MiC digital transformation solution
by focusing on its offsite fabrication (‘factory’), cross-border
logistics (‘road”), and onsite assembly (‘site’). The final
product is formed by three apps organized on a BIM-blockchain
enabled platform:

« e-InStar: For remote e-inspection of MiC quality in factory;

« e-TranStar: For e-monitoring MiC logistics on road; and

« e-InstallStar: For e-planning and monitoring MiC installation.
All the information will be simultaneously displayed in web BIM,
kept in a database, and safeg! d in a blockchain system.

Research activities in the project (e.g. research
methodology, work progress and next stage of
work)
The research project adopts BIM, i-Core (An award-winning loT
), an i jes. An iteration of ‘lab
development’ and ‘field test’ has been conducted over the past
two years to achieve the objectives. The research progresses
well by successfully developing the e-InStar and e-TranStar and
we are now working on the e-InstallStar. The product has been
implemented in HKU’s hostel MiC projects. Next stage, we will
scale up the solution to other MiC projects.

Collaboration with industry/government sectors,
if applicable
Funding support:
Logistics and Supply Chain MultiTech R&D Centre (LSCM)
The Innovation and Technology Fund (ITF)
Government support:
The Development Bureau
The Construction Industry Council
Industrial support:
Estate Office, The University of Hong Kong
Paul Y. Engineering

Research products/patents produced, if
applicable

The trilogic solution is almost finished their
development. The e-Instar and e-TranStar are used in
daily operation.

BRINGING APPLIED R&D
TO ANEW HEIGHT

Principal Investigator
Professor Wilson LU, Prof. Anthony Yeh, Ir.
Mr. KL Tam, Dr Frank Xue

Amount Awarded
HK$10.36m (including industrial sponsor)

Project Status
Ongoing

Achievements of project objectives

» Construction Industry Council (CIC) “Celebration of BIM
Achievement 2022” Award (Category: BIM Projects)

« ASCE (American Society of Civil Engineering), Best Paper
Award of Journal of Management in Engineering 2022

« buildingSMART International Awards 2021 (Category:
Professional Research)

« Construction Industry Council (CIC) Construction Digitalisation
Award 2021 (Silver, Category: Training/Research Institute)

Research findings
A combination of BIM, blockchain, i-Core, and other
has been i i together to form

a good solution for MC produced in factory, cross-border
transportation, and on-site installation. It can:

Ensure the visibility and traceability of MiC throughout its
production circle;
Guarantee offsite production quality during the COVID-19
pandemic era;
Ensure the immutability of the records; and
Ensure the quality and productivity of MiC..

Impact/application to the community

The project was well connected from the outset with the
stakeholders, including the government, the CIC, client,
industrial partners, and other suppliers.

The solution is used in HKU WCH MiC project on a daily
basis in inspecting the quality of its 900+ modules. It is
also used for MiC cross-border transportation monitor.
The research is finalizing the installation app.

Great impacts have been achieved by engaging with the
frontliner practitioners, government bodies, funding
agencies, interested stakeholders and the general public.

Some “taste” sessions using robotics and MiC installation
have been organized with hundreds of secondary school
students.

The project is being scaled up to other types of MiC
projects.
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iLab members Dr Jinying Xu and Mike Wu
received the ASCE Journal of Management in
Engineering (JME) Best Paper Award 2022 on
in California, USA

EAERERMERAIAEESHTE BETKRT
ERRIERY
ARSI LabEBH A BRSNS BRI

BAREREENNERRAERERIRE BELAR
TERxER
https://hk.on.cc/hk/bkn/cnt/news/20221110/bkn-
20221110010024365-1110_00822_001.html
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BIM PLojects 2022

2022 BR{E S REHE

HKU Wong Chuk Hang (WCH) project won the the Celebration
of BIM Achievement (CBA) in 2022 — ‘BIM Project’ Category ’ L 3 b H > HKURBANE
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buildingSMART.

International

OpenBIM and Blockchain integration

(OBBi)
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Construction
projet and BIM
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Web open BIM cee
(Interface)

A « S - S - . :

Rvt= BIM in Revit format in various versions
IFC= Industry Foundation Classes
SDT= Semantic differential transaction to capture BIM changes

|
e l :
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S £ | BIM Blockchain | | Node | :
o= (Data storage) Blockg, E:BINK,cIﬁBImk, O Block, <= I *add-on |
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‘openBil: Opening the gate for BIM
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e-instar 2.0: From single project to portfolio; from small to big flats
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From Wong Chuk Hang to High West
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Tesla factories for MiC QA/QC, Accreditation

~ ) e (i Q

a) A sashot ofa réabricatioh factory in the snpshot of a MC factory in the PRD region
Pearl River Delta (PRD) region of China (Source: of China (Source: authors, 2020)
authors, 2010)
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b) Product layout design
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e) Cellular layout dcsx‘gn a »
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Digital transforming MiC

Digital transformation of modular integrated construction (MiC): Synergizing
management theories, construction practices, and digital technologies

iLab
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