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SJ Campus Design Approach

(01 Environmental Resilience (02 Social Resilience (O3 Health Resilience

passiverdesighandisithelargestiGreen TAWOrkspaceoptionstto'supportavariety tudioS Withtawveraant;natural Setting

VIark'SuUper-Low Energy o1iice; 0y T100r OT'WOIK'StYlEeS, Trom TOCUSEd tasKSto With'ergonomic aesigniinitheinterior
Social spaces, exercise facilities and
inviting circulation'spaces help cultivate
good physical and mental health;
aspiration to achieve WELL v2 Shell'and

Cofe certification

creative collapboration, will'aevelop a sense
of community and work ethic.
community and work ethic.

area, to date. It will'be'a testbed of
cutting-edge technology and functional
design.

‘mw L

W USAAT LN

p.mml

1. First building tg achieve reen Mark PIatfnum Sﬁper Le\!v v-Energy, wi
- 2. Targeted to achleve WELL Core Platinum ratlng~ at N

3. Signatory to advancmg'ﬁet zero carbon. Runlit ,;‘h‘
4. Southeast Asia’s first public sustainability-linked bond

5. Using Digital and Technology to support

|

°
SURBANA i i i
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No Building Without Challenges

Efficiency
VS
User comfort

Achieving 40%
Energy Savings
(SLEB)

A Green Site
VS

A concrete

building

Design for
Maintainability

Enhance
daylighting
VS
Reduction in
Heat gain

L ]
S‘J SURBANA confidential | ©2022 Surbana Jurong Pte Ltd. All rights reserved.
JURONG
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Environment Resiliency @ @ @ @

Auto Water E\f/fviiieer:t V\lja'lcn Natural Good Facade Daylight Roof Top SmartPlug  pioh Efficient
Irrigation Efficient . ater  Ventilationfor o ¢ e Harvesting Solar load Building
System Fittings Landscaping Harvesting  Sky terraces Energy monitoring system

Y @

QY

Fiete
— ?f“;
T

The indoor space is so thermally

N
R

T

comfortable with the use of
Under Floor Air Distribution

oy
Rl

- e
\--

: Ly b
| have great view from my

work station, with lot of
daylight and garden view

Sd SURBANA
JURONG

High GGBS Extensive use
concrete and of Green
carbon cure Materials
confidential | ©2022 Surbana Jurong Pte Ltd. All rights reserved. 4

Waste recycling ABC Water ~ Smart Lighting
station features and controls




Social Resiliency @ e 0

SJ Campus app platform works seamlessly
reducing downtime and keeps me up to

Data Analysis User
Physical and feedback and Shared

date with campus activities Promote Inspirationto  Collaborative
Active a biophilic and engaging Comfortable Flexible office mental health Universal enhanced common space
Lifestyle design workspace outdoor spaces spaces wellbeing Design occupant survey and amenities

Excellent workspace with great

view. The environment makes T e SRR |
me very productive working here e ;5?’7
: P

Y
\

L

Y TEmEmeme

Living within nature. It is
great to have outdoor coffee

breaks and collaborations
- ,d. ' ,y,....___,., “

/Digital Twin and Enhance Integrated Smart estate  Smart sensors and
Scanning productivity =~ Operations centre platform remote monitoring

confidential | ©2022 Surbana Jurong Pte Ltd. All rights reserved. 5



Health Resiliency

The Air Quality of the space is
very nice.

Il

I

!
\\\\

W\

\\\\\

The daylight quality of the
space is so nice, keeps the
discussion very Iive_ly!

Il

ale ©

Access to Breakout Reduce Walk and Access to Biophilic
public spaces and ambient cycle daylight forest Enhance Improve Flood
transport resting pods temperature everywhere and views precinct air quality greenery resilient

n

LTI T
LR T T

-
- :
Commuter Exercise Pedestrian
friendly friendly friendly

confidential | ©2022 Surbana Jurong Pte Ltd. All rights reserved. 6



Our Approach: Massing tailored
to site and Context

Self Shading from Eastern Facade

|
lllll

Baseline Design

3 6% reduction in

solar radiation through self
shading




Our Approach: Massing tailored
to site and Context

Optimizing Window To Wall Ratio on
Western facade

LR

I
r!HHﬂhHﬂ.

il
Il

LTI ELL LA

4 Shading on Atrium

i : 3
A=l LN SRR B RE RS il o1 S B AT - e—

— = - BRIl
Egg = . T

L]

T
o | 5
‘
- i

1
i

, , -
II!I lllﬂl II!!E 4__J =

Treatment on Western
Facade

— "4 "
1

v

.5 |
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> 9 v
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A
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R
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o
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Smart Lighting and Controls

5 | - i
il Inf=a
e s i
. It
r e J
{— A —
Ll B R BN | =
z i f -
g - B
HL ! ! Photo Sensor Motion Sensor

Lighting energy savings is more than 45% compared to SS code

.
Sd EHEE.&E& confidential | ©2022 Surbana Jurong Pte Ltd. All rights reserved. 9



Air Distribution and Demand Control Ventilation

Demand Control Ventilation

Outside _

EC Fans Axial Flow Fans
e Use of high efficiency EC & Axial flow fans to * Ventilation level is determined by CO2 Level
achieve best-in-class Air-distribution efficiency (ppm)
* Achieve air distribution efficiency of < 0.25 * Adjust fresh air intake based on occupancy
W/CMH

confidential | ©2022 Surbana Jurong Pte Ltd. All rights reserved. 10
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Live Energy and Water dashboard

474,316 309,521 kWh 111.8m gal
Tﬂtﬂl EPEHt ¥ Electric Consumptiaon

e prbr r 2 6 Womthly |

H 574,306 309,521 kWwh u 111.8m g£|
Total Spent ¥ e Cavtamrion
B
11

i 1

[ —
[ Wt L,
-
I I [l
[ ]
= i [l l -
L]

.
Sd EHEE.&E& 2022 Surbana Jurong Pte Ltd. All rights reserved. 11




Solar PV Analysis

Potential PV
Location

4380.00
3942.00
3504.00
3066.00
2628.00
2190.00
1752.00
1314.00
B76.00

438.00
0.00

01/f)an - 00:00 to 31/Dec - 23:00

Total Energy Generation (MWh/Year) 3 8 9

L ]
SURBANA i i i
S‘.’ SURONG confidential | ©2022 Surbana Jurong Pte Ltd. All rights reserved. 12



Green Building Innovation
Cluster (GBIC) grant

‘SLEB +" aims to show how a

further 7. 2% savings can
be achieved




SJ Campus - GBIC demonstration technologies

loT INDOOR ENVIRONMENTAL

QUALITY Adaptive Al- optimizing both

is a base design across all office areas in Surbana chilled water and air distribution
Jurong Campus. system for UFAD system.

UFAD

alternative system which is smart, wireless and Many small-timescale and discrete IEQ

: energy savings
ductless system. studies over 18 months throughout gy g

SMART LIGHTING ﬁ

One demonstration floor for digital / wireless
lighting ... leveraging API for more reactive ventilation
control.

Energy Reduction: Should the demonstration technologies be scaled up Campus-wide -

7.7 % savings over SLEB

.
SU EHEE.&E& confidential | ©2022 Surbana Jurong Pte Ltd. All rights reserved. 14



S susam
THE STAGE HAS BEEN SET @ SJ .for IDD
IDD for SJ Campus Project

The Five chosen Areas of IDD implementation for SJ-Campus

1 2 3 4 5

Computational BIM VDC DfMA BIM-FM
Design Documentation Processes Construction Asset-Management
Shape Grammar,  CDE, AR-MR-VR ICE, PPM, PPVC, PBU, IOT, Sensor,
Generative, Al Green Building AR-MR-VR Buildability Sustainable

15
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An Example of Industry Collaboration Using IDD

¢ Document Management = y
Common Data Environment I
(CDE)
WHHHHHHH D> u >
Survey Planning & Con Eptllc Schematic Design  Analyze & Verify Detailed Design rication Construc Asset/Facility

Design 25ign Man ge*ent

i o e

— BIM Authori » .
(@\ oae (6B
! N i i
| i 'x

‘ " ] "
virtual Visualization
N Resly _ Software _ -
Visualization — Stage 2to 4 Coordination —Stage 5to 8
BIM Tools
' Structural
BIM Authoring . ;)):‘
3D sketch i _— Precast Extension
Architectural software Software 7 N
Structural Building Environment . ; DIMA
Engineering Software Structural Analyzis } % afle
Professional M Advance Steel —_— L "wesridl
Engineering Tools for Infrastructure Planning Engineering Tools for Construction
ais : LT z : BMtoField  ——  BIMtoFM )

Infrastructure Off-Site

Point Cloud Data On-Site

Mg !
Paint Cloud Data Lﬁ‘ﬂu GIS

Infrastructure Software

N . Workforce Management & Analytics
Vehicle Tracklng —_— Project Costing @ @
Civil Engineering Software Productivity Tracking & Analysis o)

\ / \_ Vehicle Tracking & Analysis __‘/

SOURCE: Digital Management Office team analysis and ADSK 1 6
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Design Coordination & Review

Detailed Design

iTwin Hub Surbana jurong HQ v  SjCampus ~ Sj Campusv0 ~
Select Elements

olz|oll=lale

Model Tree

@® @

N N N NN, N NPENRTENGL NG - INS. N W SNE o BN

SJC-AF-00-L2 & L3-M3-FP-0003.rvt
L4-M3-FP-0005.rvt
SJC-AF-00-L5-M3-FP-0006.rvt
SJC-AF-00-L6-M3-FP-0007.rvt
SJC-AF-00-L7-R-M3-FP-0008.rvt
SJC-BKS-00-B2-B1M-M3-ME-0001.rvt
SJC-BKS-00-CPR-M3-ME-
SJC-BKS-( VI3-ME-00
SJC-BKS- M3-ME-0003.rvt
SJC-BKS-00-L3-M3-ME-0004.rvt
VI3-ME-0005.rvt
ME-0006.rvt
VIE-0007.rvt

VIE-0008.rvt

Sy

e OU

o3

SURBANA
JURONG

SURBANA
JURONG




Design Coordination & Review - Tools

Sectioning

iTwinHub  SurbanaJurong HQ v  SjCampus S Campus v0 ¥

Select Elements A

Lt e

L — T

Section

Plane

Element

e 2 5 i — 7:‘ S “_“_:‘h
Fes e ‘ 1 i e

. = ! i v
oo - e TSI R (i

e e —— -

Messages 0 R [dentify element Loading 971 tiles...

e ] | y——

Snap Mode .4

Scope: | Element

Sy

k(SU

SURBANA
JURONG

SURBANA
JURONG




Design Coordination & Review - Tools

Measurements
@ iTwin Hub Surbana Jurong HQ ~
» [T
Measurement
=
Distance
= Area
Location
L% Radius
Y Angle
+ Perpendicular Distance
288
>

SjCampus ~ Sj Campus v0 ~

Select Elements A

[l |0||R a3l

Messages 0 ‘ k Identify element )|
4

.
S SURBANA
JURONG

v Distance Measurement [44.852 m]

44.852 m

0.425m

-44.85m

Slope:

-10553.21% (-1 : 0.009)

0.2902 m

AY:

0.3105m

Start Coordinates:

12242.92, 37216.48, 155.93

End Coordinates

12242.63, 37216.79, 111.08

| wm 4 EETAF NME 3 0 e BETRE | IS DT e |

e SU SURBANA
@ Snap Mode ~ Scope: | Element V‘ L3N] JURONG

th
*
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Design Coordination & Review - Tools

6‘) iTwin Hub Surbana Jurong HQ v  SjCampus ~ S) Campus vo ~ @) v
/ﬁ" Select Elements A e INTERNAL INSULATION [25-114]
Duct Insulation
|7 0O|||% e
ﬂti > Duct Insulation
ﬂ v Selected Item(s)
Category: Duct Insulations
Code:
Model: SJC-BKS-00-LR-M3-ME-0009.rvt
Physical Material:
User Label: INTERNAL INSULATION
> ldentity Data
Vv Constraints
End Middle Elevation: 0.0
Horizonzal Justifi Center
Middle Elevation: 0.0
Related to Mass: false
Start Middle Elevation 0.0
Vertical Justification: Top
> Dimensions
> IFC Parameters
v Mechanical
100.0 mm
100.0 mm
SAD
Supply Air
Supply Air
> Phasing
L]
SURBANA
A > Structural SU JURONG




S s
Design Coordination & Review - Tools
2D & 3D Review

+ S|Campus « S) Campus w0 ~

2D & 3D Review
A B % | & .
(7]

Select Elements A

94 Q)2 82 B a)

°
22 )

N rM=ssages n & Identify slement @

Loading 200 hies

Scope:| Element ~ L

]
S SURBANA
JURONG



S s
Design Review Issues and Markups

Walkthrough, Issues Collaboration and Central Management

B 22

Messages [0 | By Define fioor posttion
||

O]

Loading 1124 tiles

(] & @™ Snap Mode Scope:| Element v kO

| Settings &

]
SU SURBANA
JURONG



F\\ 24K Integrated Platform

Enabling Technology to Optimise Resources

& USER CENTRIC Approach that focuses
@ on the User Experience

HHHE for enhanced Security and

Facilities Management

DIGITAL TWIN

L

1ISO37100 Support
for Sustainability

&

Tenant Security

’j&&g,@

Employee

S A

acllitles Manager Operations

Visitor

oh

& Vvisualisation Laveru

=
‘ Governance &
Audit

DATA SCIENCE AS A SERVICE
for Continuous
Improvement

O

&

Data
Science

Safety

Q Security

.

o)

© Bl @ s g @

H Sustainability

pata Enyy,,

-
P e %
“ APl Management

o,

|

6’.’
m 3 Facilities Management

' ™
; : Micro Services

—

QTComma“p 5‘&

8p Bb =& & o

2K

One COMMON DATA ENVIRONMENT

—._. for A SINGLE SOURCE OF TRUTH

0
SURBANA
JURONG

S

INTEGRATED OPERATIONS CENTRE for
consolidated real time monitoring

OPEN Platform with multiple
brand support

FEATURES & BENEFITS
Mobile Support

Access information on the go for the ground team.
Benefit — Improved Productivity

Common Data Environment

Secure data storage with machine learning capabilities.
Benefit — One source of Truth

Data Analytics

Extend asset operating lifespan via preventive maintenance.
Benefit — Actionable insights for continuous improvement

Workflow Support

Auto trigger of service calls
Benefit — faster response time, reduce operational downtime

Consolidated Dashboard

Centralised view of connected devices and systems
Benefit — Single view of multiple systems and buildings

Modular & Scalable

Add device and systems when needed.
Benefit — A platform that will grow with the business

Real Time Monitoring

Get alerted the moment an incident occurs.
Benefit — Improved Situational Awareness

Open & Brand Agnostic

Supports multi brand in client environment.
Benefit — Single platform to manage multi brand environment



24K Integrated Platform consolidates data from with loT devices to
aceeiom | nrovide situational awareness for facilities management

as a Service

H —

nvironment
" Monitoring

nd*ic ——

i : 4 - = % BManagement

- ‘
D'Lgital Wor‘<space

Real time condition monitoring Consolidated Dashboard

] £

Mobile Support Al & Analytics Common Data Environment

a

N N~ { \ &, R &,
(> o i1 NH,
: X, ‘ !
== 'y — 4 Arjr\mon{a sensor . (\
Smart meters to monitor Water meter to monitor Smart Bin bio Robot.f.or cle?nmg & Lift Performance R AR el canliness Environment / IEQ sensors
energy use usage & detect water leakage waste, e-waste disinfection

0
S U SURBANA
JURONG




A

Applications as a
Service
(APPaaS)

Delight Factor

Measurement

The client is looking for a
seamless method to
manage the expectations
of tenants in the campus
and with the Community
App, the pulse of the
tenants can be easily
captured.

0

=

0
S SURBANA
JURONG

Smart Apps for better user experience and manpower optimisation

= Recording &

— Inspections and Fault
a Reporting

fore
3‘;4“' 24x7 Operations

Toilet eFeedback System
©Q elnspection Module

Sensors Network

-
Type of Sensors Benefits
: IF:’eopre”counItm.g SeR’ v/ Better management of resources
soottad ang YS'S v' Able to increase productivity
Tcﬁn EreqlIon " v" Improved Client Satisfaction
0_' P aregoTILosE f v'  Improved employee Satisfaction
*  Wireless cleaner attendance taking ¥ Seoiton, madulaiaedintegrated
y :rr;:rtl Soa.p Dé:sps'nlser Magitgring platform to onboard future app without
Cf -c'eanlns o having to manage different silo systems
gamng ragot and better monitoring
Toilet feedback system
\/

confidential | ©2021 Surbana Jurong Pte Ltd. All rights reserved.



BIM FM leverages on digital technologies and Internet of Things (loT), to achieve
greater productivity, enhanced customer experience and cost reduction in Facility &
Asset Management.

Space information
Tenant Asset List
Tenant Contract Asset Property
Space Arrangement SHO! Asset Location
Space Summary w-n QR Coder Management

Space Management ) Asset Management

Operation Management { Report Management
Work Order Work History
(Corrective Maintenance Problem Type Statistics

Preventive Maintenance Fault Reporting Trend
Response Time Summary

Type of Work Statistics
Faulty Asset Statistics
PM Statistics

Report Generation

)
Sd SURBANA
JURONG



Conclusion

(01 Environmental Resilience (02 Social Resilience (O3 Health Resilience

C NOTKid pPlay 2 / NITIT O W
PasSSIVEIQESIEN aNAiSItNENdrgesStiGreen WOTKSpace optionsitosupportavariety tUaloS withiaveraant; natural’setting;
Viark'Super Llow Energy office, by floor OT'WOrK'styles, Trom ToCUSed tasksto With'ergonomic aesigniinitheinterior
Social spaces, exercise facilities and

inviting circulation'spaces help cultivate
good physical and mental health;
aspiration to achieve WELL v2 Shell and

creative collapboration, will'aevelop a sense
of community and work ethic.
community and work ethic.

area, to date. It will'be'a testbed of
cutting-edge technology and functional
design.

Cofe certification

—
building to achieve Gree ark Pla per Lo erg ghe g ‘
argeted to a eve ore Pla ating ¥
gnato O adva g net zero carbo
4 O e3 ASI3 pub alnab ed bond
-
) 7
= D
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S SURBANA building cities
JURONG shaping lives

Thank You



