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MiC / Volumetric #82E 5 B iZ2E; Kits-of-Parts Z {41 1S

Speed & Site Labour Demand ¢ Flexibility & Logistics \/
BRI T ABR el
Logistics?7i/i  §§ Complexityt=it it 38

DfMA — Terminology 7i7&



A — The Value Proposition
DfMA - BlE £k




MiC Mandate
Buildability Design
Appraisal System
“DfMA Scoring System”?
MiCHIZEK

Al SRR E TR
[DfMAGTHHIE] ?

Stick

Carrot

MiC 6% GFA Concession
MiC 6 % iR 2 mEE %

CITF for MiC modules,
plant and design
CITFHRMICIESE, TRl

A &

Technical scoring on
Government Tenders

BUF IR R AT =1 o

DfMA 6% GFA Incentive
for Kits-of-Parts?
DfMA HI=HEH6 %12
EEmEsE) ?

DfMA — Mandates and/or Incentives 2K /&% &

erved
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% of New Prefabricated Buildingsin DfMA Adoption Rate in Singapore
Mainland China AN B DIMALE B 22
FEFEEREEMNB 2L

70%

60% L

- 1 1

! 40% i

| | I :

1 31% Lo

. | | 22% o

06%  4.3% . o o '_J -

I 1 | 1

2013 2016 2018 2025 2010 } 2018 2019 2020 2025
Introduction of Standard for B.'SCOFG thresholds ra.ised
Assessment of Prefabricated with ”greater.emphas|s on

Buildings in 2017 DfMA”_!P 2017

5] A2017F THEL a4 20174, i=m T B-Scorefq

& B N ERDIMA

Buildability Score — PRC & Singapore Industry Responses
Rl 22 ER 115 99 - R BUAN T AN A T 2= By [B] fE
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25%

20%

15%

10%

5%

0%

Age distribution of skilled construction workers vs overall labour force in 2017

1%

> .

<20

7%

20-24

13%

12%

11%

12% 12%

14%

529 30-34 35-39 40-44 45-49

Age

M Skilled construction workers M QOverall labour force

Source: Construction Industry Council, Census and Statistics Department, KPMG Analysis

DfMA — Sustainable Industry

DfMA — 1] 3;

——= —L— 11/

BE S

50-54

19%

55-59

23%

60 or above
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fMA — Digitally Enabled
DfMA — 2851




Centralised Control Centre =440 r’
—~ DI6IT

*@9‘6’@% YCL-'- 3 = e ]
\
\ ELVEKV COORDINATED 4

THROUGH OUR CENTRALISED

CONTKOL CENW{E

l,! J = WKU&TW
UWKT

R % \jl?

Q.




DfMA — Digitally Disassembled & Di%ital Insights
DfMA —Z58% 7 e A 0% R



T ITEEEEE

FEIBINTES (5140 B F B0 sk R EREEC £%)
TENEESEHEH

EEMEREOR

FEE 1L B A T — &35!

Consider people and culture, not just the technology.
Make peoples life easier

Nothing additional to do (if a task is added at least one task must be
taken away)

Must not add complexity
Realistic likelihood of return on investment

Don't make digital the enemy !

Golden Rules for Digital Transformation

2B AN s AR

erved

Limited. All Rights Res|
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“Streamline’ <

Workflows
it T/ERFE
. ' Automate
HEk

' Map
- Workflows
A TERiEE

S

Golden Rules for Digital Transformation v



N7

3D BIM (3.4%)

N

DESIGN (23%)

R

&7

EQUIPMENT (3.7%) CONSTRUCTION (17%)

=

PROCUREMENT AND
MANUFACTURING (11%)

CONCRETE (8.5%) SAFETY (2.8%)

MANAGEMENT (8.7%) PLANNING (2.5%)

entials —
anagement

Jen / Freeze
Be-FGT e/ RE

RFI Overall Status

Total Issued (overdue

By Discipline

79 Discigline B
ARC - rchitecture
STR- Structursi Engineer, I

Waiting respanse
1,044 65
Resubmitted

15

Responded(Overall) Responded(Overall)

S00

900

Responded (in | Reponded Just dosed/no iosed Closedwith | |Not closed
ftime) (late) . implication L -Lsndscaping
CT - infarmation Systems. | 2
PIW - Publsc Infrastructur.. | 2
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ing utomati |3
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Onginator BE submisson timeline Status Overview
—ro———
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Status Overview
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DailyBar Chart

4s 556

p24
pez2

450
428

B72 13889
MiC Penny Bay Ph 2

25 [ |284 B18 |

Daily MiC Installation Unit
g
Accumulated MIC Installed Unit

= 196|
Planned Unit per Day = 16 b16

’—84

5

Jul26 Jul28 Jul30 Augl Aug3 Aug5 Aug7 Aug® Augll Augl3 Augl5 Augl?7 Augld Aug2l

BLK01-201

l

111
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CUMULATIVE DATA OVER TIME HOURLY USAGE INDEX

0.0 ] I 100.0 93%

Month, Day, Year of Time
[October 29, 2019 -

€9 cE1E BEY PEB BES O ©

Usage Index

000 [ 00

10 AM 1AM

Time
CRANE USAGE COMPARISON
1.00 093
100% 0.84 083 085 0.80
059 055 058
80%
0.09 0.10 0.08 0.01
g 60% 7 8 9 10 1 12 13 14 15 16 17 18 19
e
® i CHANGE IN INDEX OVER TIME - 15 ”°“’:;T'"‘°
x 1.00 s Sl |
$ o
0% i 0.50 Show History
g
0% = 0.00
May 1 Jun 1 Jul1 Aug 1 Sep1 Oct 1 Nov 1 Jun2 Jul 14 Aug 25 Oct6
5 0
DATA ON SELECTED DATE §
g 100
B
]
§ 200
~ 40
E 3
= 20
£ w
=
0
7AM 8 AM 9AM 10 AM 1AM 12PM 1PM 2PM 3PM 4PM 5PM
"[T’;a Utilisation USAGE TIME BY DAY
SWL (%)

Bei>W D )BER® co @ eewinn

12PM 1PM 2PM 3PM 4PM 5PM

1d 1 3 1
Data Calendar v By

5y

Sun  Mon Tue Wed Thu Fri Sat

July 29 30 kal
August
2 3 4 5 6 7
10 1" 12 13 14
16 17 18 19 20 21
23 24 25 26

8
15
22

Relative Frequency of Usage

10

#Lifts

5
0 - . I .
8 AM 9AM 10 AM 1AM

12PM

- e
1PM 4PM 5PM

hen there is a day number showing in the calendar, there
ere data collected on that date

iActual loading > 0.01 ton AND

iTotal number of data in that hour and each that data must be

Hook Level - Previous Hook Level > 0.2m OR Working Radius - Prev Working Radius > 0.2m

Distribution - Actual Load (ton)
Range: Data Type

Null 0 (0%)
12 W20
0 5 10 1s 20 25 30

Bins are containers of equal size that store data values
icorresponding to or fitting in bin size. Also, we can say

that bins group a set of data into groups of equal interval or
size making it a systematic distribution of data.

The last update time of data source: 8/27/2020 12:16:21 PM
|

Time Period
Start:
8/11/2020 8:15:00 AM

End:
8/11/2020 5:09:41 PM

Operated:
08 hr 54 min

Dashboard built by: Keanu Leung (Digital Transformation Team)
All data are collected by tower crane data logger.

Percentile - Actual Load (ton)
Percentile (25%) 0.00
Percentile (50%) 0.00
Percentile (75%) 0.00
Percentile (95%) 0.81

ia percentile is a measure used in statistics
dicating the value below which a given
ipercentage of observations in a group of
fobservations falls. For example, the 20th
rcentile is the value below which 20% of the
servations.mav.he found..

Lifting Count

28 times

The numbers of lifting count is calculated based on
the data of actual loading (tons). A single lifting
basically comprises attaching, lifting and releasing a §
load. The peak of the value is calculated and marked
with a red “sun” icon indicating one lifting in the nexti
page. However, in reality the data might not show us |
& nice waveform so this is our best calculation.

Data & Analysis supported by Digital Transformation Team & Plant Department

Server supported by IDT Team

Lo

P}

I |

Start: 10/22/2019 7:00:40 AM Start: 10/22/2019 7:37:06 AM sun Mon 1;"; ";;" T;:‘ § 52:(
End: 10/30/2019 5:30:40 PM End: 10/30/2019 5:52:47 PM ot 27 28 29 30 3t
|operation Time | IProduction Time Data Statistic
05 hr 00 min 9,634 min - -
[ Usage | ICycle Count
59.0% 7,181 Hiedmum 402t
povry Average 68.8
Time
= II I H_ I I . I B_ 0% 20% 40% 60% 80% Standard Deviation 647
0 1 3 4 5 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 2 23 R o Eovie eDalacticn

Vs Time
ot 22 ot 23 Oct 24 oct 25 oct 26 oct 27 ot 28 0ct 29 Oct 30 oct 31
Time [October 2019]
Lifting Timeline
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DfMA Essentials — Vertical Transport
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Quality Assurance

&

Materials & Components

&

Prod uction progress

|s —

J=a = Waran

===l

o

Site Installation

Logistics & Transportation

=31 (Eh%

As of 33172020
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DfMA Essentia

DfMARYE#E-]

s — Factory Quality Management

M EE T
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p-DfMA - PIatforms
DfMA- &5




UK Government’'s 10 year vision zmEmrsiosmms

2020

HIHT

BmAE

2030

‘CONSTRUCTION
o INNOVATION HUB

Retrofit
m Platform / manufactured

Modular / volumetric

Refurbish
® Traditional

©2019 Gammon Construction Limited. All Rights Reserved



Clear Height (m)

&4

i 1 .
: : Infrastructure
| | and Pr_ojects
: : @ Offices Authority
| |
| |
| @) Health 03
' ' Ministry
| |
f Justi
i @ School of Justice
| |
| |
| Jorshal - piatform3 1 | | M8 &
| u Infrastructure Department
Platform2 | R o T LA, L) SRS L p mﬁﬁt;ems for Education
|
Toillot BIock § Pereling qua"e Our proposal: a Platform @
4 — ® e 00 En4£ance / reception / waiting room approach to Design De ¢
___________ .'L_lkzrary/ resource / office for Manufacture and : ﬁaﬂg;‘en
R e Clbssroom, , Assembly (P-DVIA) area
Ensuite roo{ns (hotel,format) / Doctor’s surgery office
o |
2 — Bedroom Living room %
| |
: i : gﬂfiges:%ce
Platform 1 : :
0123 456 7 8 9 1011 1213 14 15 16 50 &
Department
Clear Span (m) for Transport

N

Platforms -

& (p-DfMA)
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@ Hospital Back of House
@ GovernmentDepot

Clear Span (m)

—
=
S
el
e
D
o Platform 3
I . 4 0 3
| - . \.«Ullllllulllll.y\.-elll.le
% 5 — Platform 2 © Elderly Care
O
sw‘éen_tHousi Transitional Housing © staff Quarters
StaffQuafters Apartment Block
Elderly Care
2 B
1 —
Platform 1
0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 18 50

Platforms ‘= (p-DfMA)
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Uniclass at ‘Facility’ level...

Ac- Activities Co Complexes
Ac_25_30 Scientific & laboratory  Co_35 Medical, health, welfare
activities and sanitary complexes
Ac_25_90 Worship activities Co_35_ Medical complexes
Ac_35 Medical, health, welfare Co_35_ Hospital complexes
& sanitary activities
Ac_35_10 Medical activities En- Entities
Ac_35_10_08 Birthing En_35 Medical, health, welfare
Ac_35_10_10 Bums treating & sanitary entities
Ac_35_10_15 Consulting En_35_1 Medical entities
Ac_35_10_31 First aiding En_35_1 Medical buildings
Ac_35_10_36 Hearing testing
Ac_35_10_39 Hydrotherapy SL- Spaces / locations
Ac_35_10_42 Intensive caring SL_35 Medical, health, welfare
Ac_35_10_43 Isolation caring and sanitary spaces
Ac_35_10_51 Medical scanning SL_35_10 Medical spaces
Ac_35_10_563 Midwifery i
Ac_35_10_57 Nursing .
Ac_35_10_58 Occupational therapy 3
Ac_35_10_59 Operating v
Ac_35_10_64 Pharmaceutical
dispensing EF- Elements / functions
Ac_35_10_65 Phototherapy Ss - Systems
Ac_35_10_66 Physiotherapy Pr- Products
Ac_35_10_70 Radiography o
Ac_35_10_71 Radiotherapy s
Ac_35_10_74 Rehabilitating .
Ac_35_10_76 Screening v
Ac_35_50 Welfare activities
Ac_35_50_21 Day care
Ac_35_50_42 Infant caring
Ac_35_60 Food management
activities
Ac_35_60_16 Cooking
Ac_35_60_30 Food preparation
Ac_35_60_31 Food serving

...at ‘Room’ level

A

GEAGG @

....‘..
I:Igl:z‘s
Y

EEBEEEE
X
B8
S
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e
apae 8
D

3333
B8Y

oo
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3
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88
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i
|

173
38 K
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R
§f

L

i
;
:

3

oA 2talat

a8y

oy

e
EEEL
223
e

g’l

Pr-

...at ‘Components’ level

ﬁ Bryden Wood

70,
Lining and casing systems. 5_70_80_3
Ss_25_25_45_25 Duct and wall panel

Ss_25_25_45_90 Timber board wal lining
systems.

S5_40_50 Medical, heaith and
‘weltare FFAE systems.

S5.405050  Medical and health FFAE Ss.
systoms.

Ss_40_50_50_37 Hospital ward FF&E
systems.

Ss 552051  Medical gas supply

Ss_55_20_51_03 Medical anaesthetic gas

Ss_55_20_51_27 Medical entonox supply

Ss_55_20_ 51_36 Medical helum/ oxygen

Products
Structure and general

products
Fastener products

Pr-
Pr20
Pr_20.29
Pr 2029 76
Pr_20_29

) rews
.29.76_81 Socketscrews 4ssassaassnavsnansia,,

p-DfMA Component Library #34+/5

[T
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25-05-60/160A-
PANEL CUBICLE SYSTEMS

= Awmarnivy ol gow bebirs e
UFS mesctions it srmmrrwe b

= Iratubainn wl Pre- et maleture
et gy b ile b he GUFS

Banrds tepaid s pnind

e Inatulannn af howobate nod Hangs
Otne o dacheatud arme anr w on
C T T T e L P ) wiul

= Inetuletun ul suvices wad pping L L L RS P

Tl o i

e e AL L L DU

Conventional (4
construction

BW option CK)

Activities

ﬁ x39 ©x3ﬂ
ki

o o

OxaOxt ()xsn

. Erect walls ' Set out plumbing

¢ Total —————

O x50 ) @ Ox131
75 4 o €3

Labour on site

5. ($93.4% less jriom

Time in days @ m

Q 42.3% shorter

. Tiling, ceilings, joinery and fittings . Fix sanitaryware

20-10-20/1908- UNIT (VODULAR)
SUSPENDED CEILING

fMA Systemised Workflow &1t F) TA/E 2
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Logistics Simulations fEEEYR

paniesay sIYBIY |y "pPaNWIT UONONISU0D UoWWRS GT0Z0
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BT

Installation Simulations &

SRiw m e
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p-DfMA Systemised Workflow 1t 7Y
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HS2 modular bridge installed over M42 in two days

.

Configuration module

.....

Foe

Kits-of-Parts /
p-DfMA

Abutments selected from

range of options {¢iETE
2BEHE A EL S

pe of obstacle to be

ossed FERE[ERT

Automatic generation of production information

E E)JHEE‘ZHE}_'TI: /T

©2019 Gammon C



AIRPORT AUTHORITY BUILDINGS %355 T ey A b

Lt N €

GOVERNMENT BUILDINGS - SELECTED /i K8

Platforms .45 #Software

.

its a mindset that drives
standardisation &
systemisation of deliver

L e R |
o b B —TE /O RE

p-DfMA - Platform Thinking ‘¥ & 2



uring Hubs & Supply Chain Management
MA -24E /O g sE 18
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Target HiZ Supportive Policy 7 75

Pearl River Delta Cities 2T = NIk 7.

By the end of 2020, new construction will reach above 15%,
governmentinvestment projects will reach above 50%
F]20204F 5 - i TAERIZF15% DL E > BUN & Hik 225150
Y%Ll 1

By the end of 2025, new construction area ratio will reach above
35%, governmentinvestment projects will reach above 70%
F2025F & - HrERERELBIRFEFI35%6 LI E - BURFICE T H ks
L ZI70 L) L

Market Developments — Greater Bay Area M58 E- 02 [@

1. Prioritized land usage plan

(B F - HhE &

2. Instant refund of VAT
R =AM

3. Capital subsidy & A#EE

4. Financial support & Ff

*

*

erved

Limited. All Rights Res|

©2019 Gammon



BT MRS B N
;

X AYATAVAWAY

P s b o

©2019 Gammon Construction Limited. All Rights Reserved



) 300+ nos.

ComPonents )

O

Market Developments — Greater Bay Area M558 B E %

R
$110 EENEE million 3
billion+ W m
~100,000
Con%gi%:%on ppl! %



160,000

140,000

120,000

100,000

80,000

Tonnage

60,000

40,000

20,000
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2019

mand
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disruptive
inge

_

e
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D

sh

Nntinﬂal maximurm volume*

mand fnrjcasts
sed on gradual

iftin trend

__’___.-v"'

/ based on historical
data

_—

20

20 20

21

2022

2023

2024 2025 2026 2027 2028

Year

2029

Demand
= High volume forecast
— Base volume forecast

— Low volume forecast

upply Chain Capacity {:

LFESERE T

v
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2020

2021

2022

Year

2023 2024 2025 2026 2027 2028 2029

Supplier7

Supplier6

Supplier5

Supplier4
Supplier 3

Supplier 2

Supplier1

Suiseasou|
douepodw|

<

in Capacity £

v

LFEEERE 7]
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Supplier 2
Supplier 1 s
— [ S
| ___ ,7j_v
‘\ “
Supplier4

il 7

T~

Supplier5

Supplier3

Areas close to Hong Kong with increased probability of flooding

Zhanjlang
o6

40.53

Yangflang
34.20
Maaming
12
17,00

*y

“Just in case” Supply Chain

Guangzhou

3
36.67

Jiangmen
21 Zhongshan
37.24 5

47.00
. Zhuhal
17
4994

®

Major typhoon occurrences in cities close to Hong Kong

]

Hulzhou

10

3380

Shenzhen
12
4775

7N\

TEN

Shanwel

Mapping out optimised routes from the construction site to all available suppliers, with relevant details for comparison

Disruption "L &E—"

?:noo

a7

-
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Typhoon Hato 23 August 2017

“Justin case” Supp IyC n Disruption

”wﬁé'%—" ﬁﬁf mml s




DfMA - Skill Sets
DfMA - #28E




Traditional Design
Corlsk erations
{gzﬁ (7374 n+/£ﬁ$:l§

/

Future of Design
Considerations

RETEBRAFRAIRK

- T A-H

End-to-End De5|gn Workflow
mIJ—'_l J,\\ﬁnﬂm+/)lb +

Limited. All Rights Reserved



DfMA — |ndUS_tI;X

DfMA —1

ES

Skill Set Gaps
X Belk

R

“Designers must learn to
design in terms of 20ft
shipping containers”
SRR 20 R
e A AR SR AR A T T
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Logistics

B

Supply Chain Management

_
‘-B
_—
-
—_% HERE e E
Factory Quality Management
ThEEEH
D Digital Tools

DfMA — Industry Skill Set Gaps
DfMA -1 ;—;&ﬁé N




Industry Trends

EESGEY







T BC i

d\

CIeanlng Robot E%”Fxﬂ%ﬁ%)\ Concrete Distributor & &

Transportation Robots ElitAes A Floor Presser h i $% [BE 4

Site Robotics HiEZEEZs A
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“Old sector gets new youthful look”
2018 construction

(million'sg. m) Latest
Developer 2018F 5% projects
%A (BEBFEARK) TR E
CountryGarden .
Holdings 773 Robotics
ChinaEvergrande Electric
vehicles
Sl 525 Robotics, Al
China Vanke 40.2 Al
: Al, smart
Greenland Holdings 35.7 retailing
Sources: J.P. Morgan SCMP
“..... 1 million houses completed in 1 year”

CEEERF TR

L1IERTK TI00BEREE”

Site Robotics #17%

Logistics Handling
Robot

CornerProcessing
Robot

Exterior Wall .

Painting Robot

AN
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Beijing, China <> Japan & Hainan UK

Remote Heavy Equipment Operation Connected & Autonomous Plant Highways England Roadmap
EIEE R ERE LR G TR A B 4R

Legislation, finance, insurance

and industry training

People OE, R, REMITERE
& soclety

ran

BEEE=

Connectivity, remote operation 3::}
and autonomous plant

. P Ny N - Technol
BN, ERRRIER BE TR 2 P

2w =3 .
Y B . _" ,...f -
= rial . ,‘. e "L‘ e
SELEEE I AL i -
$ .7 e s .

Safety E-Stép

Fleet manager can stop the machine instantly

@ ~ Algorithms, telemetry, and

- cgmmo\n\data platforms
Pata diatol SRR IEIPETEE Te e

techniques

AL

. e j‘ b
N o ok~

Remote to Autonomous Plant B4
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@ Trimble.

SiteVision
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Augmented Reality #Z¥E E 1% - "The last 100m”



Industry Transformation (Disruption) ?
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no better time to be an Engineer!
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