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Number and rate of fatal work injuries, by industry sector, 2017

@l Number of fatal work injuries @l ratal work injury rate (per 100,000 full-time equivalent workers)
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Transportation and warehousing
Agriculture, forestry, fishing, and hunting

Professional and business services

Construction continues to be one of the most
dangerous industries in the United States.

In 2017, about 20 percent of all worker fatalities
occurred at a construction site.
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Hover over chart to view data. Click legend to change data display.
Source: U.S. Bureau of Labor Statistics.
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Industrial Accidents in All Workplaces in 1* Half of 2018
- analysed by Industry Section

DL Percentage
Industry Section 1 Half of 2017 | 1% Halfof 2018 | Change ‘(’:h‘;lngf
= 3 T—E FEE|I SN E FREE| B gt
g = FLELEF S ARLEE BR | e
Agriculture, forestry and fishing R Y i 0 0 - not applicable
T8
Mining and quarrying T 0 0 === |notapplicable
1§
Manufacturing s e 671 (3) 628 -43 -6 4%
Electricity, gas and waste B - PR EEYTEE 30 (1) 23 -7 -23.3%
Manaﬁcmcm
Construction i 4o 1816 (8) 1 700 (6) -11a -6.4%
Import/export, wholesale EHOEE -~ S EESE 0 0 — nnt_app]icahle
and retail trades T #H
[Transportation, storage, postal and 358 - S - #E AT 181 (2) 179 (1) -2 -1.1%
COUTIET SETVICES
A ccommodation and food services (175 R &R 5 2 409 2419 10 0.4%
Information and communications £ 38 1 3837 3 2 -1 -33.3%
Financing and insurance b R (S 0 0 _— not applicable
15
Real estate fih HE 0 0 - |notapplicable
15
Professional and business services B8 F g FIAE 5 0 0 --=  |not applicable
15
Public administration, and social 432 fTE L] B s B4 A BB G0 63 -27 -30.0%
and personal services
[Other industries HbiTH 0 0 o not applicable
1§
TOTAL A 5200 (14) 5014 (7) -186 -3.6%




McKinsey Interim Report —
Situation of Hong Kong Construction Industry
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Aging ackofnew restricted Low

investment talent from : o
. workforce . import of productivity
in R&D community
workforce

Highly Business as
fragmented usual for
industry decades

Source: Mckinsey Interim Report “Building for a Better Future — Vision 2030”
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Project Delivery with BIM

Definition of Building Information Modelling

“Building Information Modelling (BIM) is a digital
Design 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”
Operation by US National Building Information Model
Standard Project Committee
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Project Delivery with BIM

Detailed Design Analysis

Documentation
Conceptual

Design =

Prograffiliiisd

= Information
1 Modeling |

Construction
4DfaD
bt 24
s Operation and Construction
S ais T : Maintenance Logistics
== - Demolition

* Image from Autodesk



Application of Building Information Modelling —

3D dimension shape information (3D)

Heating, ventilation, and air Clash analysis by BIM at design stage
_.conditioning (HVAC) design with BIM ___ .



Application of Building Information Modelling
Planning and Simulation

904 1TWO China Best Practice (66
Queenie Liang| 1 Admin

GANTT-Treegrid O h B~ vay@lEXFms
Seprember October November December Marcn
Descriptin  Purato Planned Stat Planned Fini P popa W W3 W3 Wa w2 We W @ wso w2 ws
iz 05 MeasureforC 5 os30/2010  09jo3j2010 Bdinplanningphase  Eocon: ~ WEY

Measure for Construction S TR

= Suppiementan Supplementary VBRI
iz Preliminary W. 22 083072010 09/28/2010 L
= Clesring ste . i
= » =
s 1040 Foundation & v
= 050 Exavatio Bewcovion 57
= 060 dation pie foundation BT
= Bedding course |oedoing couse T
ick model of il caps and grace
= o p Pilecaps and grade beam: TSI
= i Pranning! I e
= 11 P Plonning2haze y I crovnasin EnE
s 1108 BdinplanningPhase  E0Co0
= 130 P Pionning 1
iz 1w 708
@ B isen +
B piar
71 sueis 28
4 10 Masonywerk.. 13 728200 oymnaon 130 | [ginPlanningPhase
= Evtrior vl 1972011 P Plonning!
i FanningPhace
» BinFiannir
» i TS Pin planing:
W Wi ws Wa2 Wer  was Wso w2 w we  ws w2 Wi w
Sepember october November February March aprt May

BIM for schedule planning




Virtual Reality/Augmented Reality
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AR for standardized modular structure installation VR for installation training
* Image from Peri *Images from Kalloc Studio




Design for Manufacture and Assembly (DfMA)

A design approach that focuses on ease of manufacture and
efficiency of assembly
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DfMA and Offsite Construction

Laing O’'Rourke Explore Manufacturing

Cladding & Facades

Columns Beams Twin Wall Lattice
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DfMA and Offsite Construction

Video of Explore Manufacturing




DfMA and Offsite Construction

Case Study: DfMA against Traditional Insitu

Two stations in similar scale with different delivery approach

Liverpool Street Station

Design for Manufacture
and Assembly

— Tottenham Court Road Station
e

Traditional Insitu
Crossrail

CONSTRUCTION INDUSTRY COUNCIL EiEXES




DfMA and Offsite Construction

Case Study: DfMA against Traditional Insitu

Over 90% reduction in man hours on site by adoption of DfMA approach!

T | | .
0 safety 2973 Man hours 3 safety 36882 Man hours
accidents

accidents
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DfMA and Offsite Construction

Case Study - Liverpool St Crossrail station




HIERARCHY OF CONTROLS
Eliminati Eliminate or remove the
imination hazard from the workplace.
4 . Replace with less hazardous
Substitution ‘| condition, practice or process.

~ Physical change that reduces exposure
isolates worker from hazard.

Administrative Improvements in the way work is done.
Controls

Protect worker with Personal
Protective Equipment.
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Robotic Application in Construction Industry

‘..5@ Eliminating work at
dangerous condition

y

Avoiding of wasting materials, energy, efforts,
money, and time
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Robotic Application in Construction Industry

Robotic for construction site

Bricklaying robot from Semi-Automated Mason
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Autonomous Rebar-tying robot from Advanced
Construction Robotics

Curtain wall installation robot from GGR Group



Robotic Application in Construction Industry

Point clud
Drone for site surveying from D-reality
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Autonomous robots for as-build structure Drone guided robotic bulldozers for smart
inspection from Doxel construction from Komatsu




Robotic Application in Construction Industry — 3D printing

3D printing concrete building from Winsun 3D printing steel bridge from MX3D
and COHL
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Robotic Application in Construction Industry - Wearable Robot

Mechanical arm to maneuver tools
from EkoBionics

Upper body exoskeleton to
elevates and supports a worker's
arms from Ekso Bionics

pper Body Exoskeleton for
Reducing Forces from Strong Arm
Technologies

Exoskeleton to lift heavy tools
by transfer its weight to
ground from Fortis

Power assisted suit for assist
the wearer’s movement from
Panasonic

FuII-Boay Exoskeleton for
Reducing Forces from SuitX



Construction 2.0

HKSAR Government is leading the changes
Construction 2.0
» The ‘Construction 2.0’ strategy recognises the Time to change
following core challenges facing the construction
industry:
 Significant future construction volumes;
* High costs;
» Unsatisfactory mega-project performance;
» Unsatisfactory site safety performance;
* Declining productivity;
« Lack of creativity and innovation.

Let’s leave a legacy for the industry and be an
enabler to modernising construction.




The Construction Innovation and Technology
Application Centre (CITAC)

To collect, showcase and promulgate the latest local and overseas
construction technologies that suitable for adoption in the Hong Kong

construction industry for improvement of its productivity, sustainability
and safety.




The Construction Innovation and Technology
Application Centre (CITAC)

Industrialisation Informatisation
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Thank You

<WwWw.cic.hk>
<www.citac.cic.hk>




