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. Introduction to CR116

. Construction Methodologies

. Challenges in CR116 Project

. Adopt Technology in CR116 Enabled WSH

i) Design for Safety
ii) Construction Safety

iii) Sustainability & Environmental Safety
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7 MRT LINES
>140 STATIONS
200KM
Excavation depth
» Shallowest — Newton at
12m below ground level
» Deepest — Bencoolen at
43m below ground level
No of train-car
» 6-car train - High Capacity
MRT Lines (EWL,NSL & NEL)
» 3-car train - Medium
Capacity MRT Lines (CCL,
DTL & TEL)
Latest MRT Lines Opening
» 23 June 2024
» TEL Stage 4 : Tanjung Rhu to
Bayshore



4 I
B g8th MRT line (MRT=Mass Rapid Transit)

\' 50 km long — Fully Underground

< CONSTRUCTED IN 3 PHASES N

* CRL1:29 KM, 12 Stations, Opening by 2030.

 CRL 2: 15 KM, 6 Stations, Opening by 2032.

* CRL 3: Under Planning Stage, Projected to be 14 KM
w/ 5 stations, projected opening by 2034.

Extension
(2032)

/

Changi Airport
Terminal 5
(proposed)

-----

Jurong Lake
District

—ee e

PHASE 3 (UNDER PLANNING)

West Coast

PHASE 3 — CRL3
~5 STATIONS

PHASE 2 — CRL2
6 STATIONS
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PHASE 1 — CRL1 12 STATIONS




DESIGN & BUILD OF AMK STATION & TUNNELS
Main Contractor : Gammon — Bachy Soletanche JV

Contract No. : CR116

Contract Sum . SS 644,378,000.00

Employer : Land Transport Authority

Architect : Ong & Ong

QP(Design) : WSP Singapore
QP(Geotech) : GEOCONSULT Asia Singapore

QP (Supervision) : CKMDbT International
Accredited Checker : AECOM

: Geomotion

19 July 2021

31 December 2029

101.5 Months

Instrumentation
Contract Award
Completion of Work :

Duration
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Site Location
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Stations Finalised Alignment Proposed Alignment

NOTES }

- The alignment and station names of the Cross Island Line, as well as the
alignments of other future lines and extensions are subject to confirmation.
- Map is not drawn to scale.



Bored Tunnel (CR115)

N109A [CRA2 |-t O CR10 | CR115

Teck Ghee Station bz ks D4 Tavistock Station
Scope of Works - Design, Construction and Completion: " VLW .
= CR11 Civil Defense (CD) Underground Interchange New Escape S’t_aircas Ang +
Station (L 300m x W 25m wide x D 37m). o VAN S e
= Construction of 6 Entrances. \ \ Eac A = I R115
= Cut and Crossover Tunnel R or ¢
(L92m long x W 24m to 16m x D 33m) ! nesoenees ®
= A&Aworks to existing AMK NS16 Ao .
* 2 Underpasses between 3 Entrances (7,8 & 9) 7 3 nsg"':'m S
* Twin Bored Tunnels with intermediate launch \ e c— T
= New Cycling Bridge. .9 > \ = —
= New Escape Bridge (North of AMK NS16) Bus nterchange \ \ e
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Station & Entrances

Cut & Cover

Bored Tunnel

Construction Method

Diaphragm wall as Earth Retaining Structure System (ERSS)

Top- Down Construction with 5-levels of RC slab

Combination of RC struts and steel struts

All entrances are top-down except for Ent 8, Ent 7 and Jacking Shaft

Diaphragm wall as Earth Retaining Structure System (ERSS)
Top- Down Construction with 2 levels of RC slab
Combination of RC struts and steel struts

Twin Cell Shaft Construction

Shaft ERSS — Diaphragm wall

1 Slurry TBM & use for 4 drives

No initial drive as the first 30m of tunnel for each bound is by NATM
(New Austrian Tunnelling Method)



\

& Staircase’

LTI







3.
4.

5

. Densely populated residential area

MRT reserve lines (15t reserve and 2" reserve lines)
a. DBC (Department of Building Control)

b. Toppling Analysis/ etc

Mixed Geology

Presence of utilities underground

. Works during engineering hours only (A&A works)
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Gammon Bachy Soletanche Integrated Digital Platform CR 116



Presenter
Presentation Notes
Temperature and facial recognition
Designated containers 
Rule of 6 – air changes – 6 in the container, 6 in a lift – simple pop-up Covid Clusters
Eave
Smart helmet- tracking (kai tak west Swan to send) 
Worker goes on site and enters the fatal zone 
Ipad to show the means and methods – visual method statement 
Step by step inspection – IDRA (swan to send ) people environment materials equipment – prove its safe check. (Alan Kong)


COMMON DATA ENVIRONMENT - Autodesk Construction Cloud

#3 AUTODESK Construction Cloud

-
Document Management - ’E“’ CRIE B - (7] . Syed Nazri Bin Syed Shamshudin -

Falders

View by oo S IE3 E T

Mame ~ Title Set Version Last updated Updated by Markup Issue Location Review status

Consolidat. V1 Mar 26, 2022 L0Z PM Wei WANG

- | 00, Tender Consalidated

= T/ CR116 CR11S ACH =T R11 ANG MO KID STATION Tender Consalidat. vl Mar 26, 2022 10623 AM

03. Final Stage =1 T/ CR116/ CR11/ ACF) 11 ANG MO KID STATIOMN Tender Consolidat. Wl Mar 26, 2022 10:25 &AM Weil WAN
= 1/ CR11G/ CR11/ ADF/ OBDO/ INTRACT-YWIDE ARCHITEC... ender Consolidat.. Wl Mar 26, 2022 10:25 AM Wel WAN
= &[]! Project Files

v 7] A. LTA APPROVED DOCUMENTS &, T/ CR11&/ CR11/ ADF/ DBOY/ - R11 AMG MO KIO STATION ender Consolidat.. V1 Mar 26, 2022 10:25 AM  Wei WANC
# [[7] B. TENDER DOCUMENTS . : 3 g - ;
- '__'. T/ CR116/ CR11f ADFS 0802/ - CRI1 ANMG MO KID STATION ender Consolidat.. | Mar 26, 2022 10:25 AM Wel WANG
’ C. ADMINISTRATIVE FOLDER
" S 2 T/ CR116/ CR11/ ADF/ 0BO3/ - CR11 AMG MO KIO STATION ..  Tender Consolidat. V1 Mar 26, 2022 10:25 AM  Wei WANG
- [ 7] RTUAL DESIGH i0 CO R r N m— P - I T R s e — — — i . T T . A
L T/ CR116/ CR11/ ADFS O080&/, - CR11 ANG MO KIDO STATION .. ender Consolidat. V1 Mar 26, 2022 10:25 AM  Wei WANG
¥ | ] E P
8P T/ CR11&/ CR11/ ADHB/ 0850/ - CRI11 ANG MO KIO STATION ..  Tender Consolidat. vl Mar 26, 2022 4:40 PM  Wei WANG

T/ CR116/ CR11f ADHB/ OB51/ - CRI1 ANG MO KIO STATION Tender Consolida




AERIAL DRONE + PIX 4D PLATFORM




AERIAL DRONE + PIX 4D PLATFORM
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CONTRACT NO :CR116 01
CONTRACT NAME : Design and Construction of Ang Mo Kio PHOTOGRAPH NO 21
Interchange Station and Tunnels DESCRIPTION : Aerial View at
CONTRACTOR : GBSJV Proposed Emergency Exit Bridge facing
North, Viewpoint 21




AERIAL DRONE + PIX 4D PLATFORM

A CR116-AMKTGE > 12/30/2022, 4:51 PM

Decembes 2022
€ Layers

Q, Filter by name or tag...

W Annotations
[ Design overlays
v £ @ outputs
O @ psm
9 ¥4 Orthomosaic
@ 3D Textured Mesh
[ # Point Cloud

A WGSB4/UTMzonedBN v @8 Metric

3D mesh
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Easting: 371,988.629 m Northing: 151,558.818 m Z: 28.696 m
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Leica 3D laser scan for BIM Model creation of Existing Station
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VR IMMERSIVE CAVE on site & VR Collab Implementation




Design reviews & virtual mockups facilitated by BIM




Augmented Reality for underground services detection.
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BIM COLLABORATION
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BIM ACCESSIBILITY FOR ALL STAKEHOLDERS , FOR COMMENTING,ISSUE TRACKING & DESIGN STATUS



BIM COLLABORATION, Clash Detection and issue tracking

CR116 Models Coordination CR116 Models Coordination
CR116 BIM Maodels Issue Dashboard 2 CR116 BIM Models Issue Dashboard 3

.....

Total | I~ " O — " -
olalissues Issues Status By Company ! i B

000000000080
30:680e8A260
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a

Issues By Status

In progress 32 (6.

Solved 49

Closed 69 (15.06%

Open 308 (67.25%

BIM ACCESSIBILITY FOR ALL STAKEHOLDERS , FOR COMMENTING,ISSUE TRACKING & DESIGN STATUS



Robotic Fumigation at CR 116

Use of robots for assisting in vector control
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ENTRANCE 1-6

SAFETY HIGHTLIGHTS FOR ENTRANCE 1-6
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Presentation Notes
Temperature and facial recognition
Designated containers 
Rule of 6 – air changes – 6 in the container, 6 in a lift – simple pop-up Covid Clusters
Eave
Smart helmet- tracking (kai tak west Swan to send) 
Worker goes on site and enters the fatal zone 
Ipad to show the means and methods – visual method statement 
Step by step inspection – IDRA (swan to send ) people environment materials equipment – prove its safe check. (Alan Kong)


© Using Lightning Alert system

D
vl

* Lightning alert system placed strategic
locations at site

* Project Key personnel will receive the
SMS alert

 WSHC/WSHO will post in the Contractors
Chat Group for theirimmediate action

e Alerted when thunderstorm is within the
6km radius




Novade E permits & E inspections

Digitising individual forms and processes is an easy way to start to build efficiencies Reduce administration costs with easy

into site operations and removing some of the cumbersome, manual processes Sl el ainel repering,
Increase accountability with rigorous

involved. Get real-time visibility on PTW & Inspection applications on multiple approval process.

locations on site. You do not need to be on-site to know what is going on. This Gain traceability with digital signoffs and
proper authentication technology.

Reduce time taken for the submission and
approval process. No more time wasted on
paper-based systems - chasing forms and
ke i AR : approvals before commencing work.

N Enforce consistent standards across
multiple sites and different types of work
activities. Benchmark HSE performance
across these sites with the data captured.
Drive HSE performance with analytics.
Build insights on e.g., reasons for permit
rejections. Link near misses or incidents to
PTW applications.

Keep records safely in the cloud. Say
goodbye to the thousands of manual
forms.
Easily access and retrieve PTW records in
case of an audit.

F X
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Designated containers 
Rule of 6 – air changes – 6 in the container, 6 in a lift – simple pop-up Covid Clusters
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Worker goes on site and enters the fatal zone 
Ipad to show the means and methods – visual method statement 
Step by step inspection – IDRA (swan to send ) people environment materials equipment – prove its safe check. (Alan Kong)


IBAOE - N9 96%

.e
DETAILS FILES HISTORY
RFI-[NEW]
Draft
a Zone >
CR11/C2/Gridline 1-7/A-C

~  Type
1] Request for Inspection (Subcon)

.t Assignee
m Scheduled Date
Today 12:00 AM

m Proposed Date
Today 12:00 AM

=~ Scope Of Work

W enworks ?

Main Form b
Reguest for Inspection (Subcon)

suBMIT

CR116’s RFI Workflow

3. SRE/RE
Acknowledge the
RFI

1. Subcon Submit
the RFI check the RFI

2. GBSJV Review and

4. RTO assigned will
start the inspection

For minor changes, SRE/RE can
Send the RFI back to GBSJV

Reject if the RFI
need major changes

6. GBSIV will add
additional
documents to the
inspection

7. SRE/RE review the

inspection and close
it

8. SRE/RE will
Approve the RFI

5. Last RTO submit
the inspection to be
reviewed by SRE/RE

If the inspection is not satisfactory,

Mark as Failed and RTO will
reinspect the inspection.

Legend:

RFI

Inspection
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. - Safety Ohservation Form

LTA Safety Inspectio.. o — R \\

T T - et hpaction creats and link as Caorrective Action is m When all observations have
A picture containing t many cbearvation to nat sufficient and \ bean accepted and closed.
screenshot, diagram, line N the inspection farm 2. Initiate thus Contractar to 13-, Inspector can submit for

:nrlcl'mw S ‘f'ﬂ:"d —— 'bblﬂm:om tag to follow up a Final Endorasment
5 Description automatically N.Te200Y main form and submit

Scheduled Start Date
Jul 9, 2023 9:30 PM
Inspesiars Nama

Akanksha Ghosh (akanksha ghosh@accenture
o)

generated i | for endorsement

If o further
inputs are I

required from

Contractor

Inspechor to Amend
Dbservation

Inspectian Completion Date For Endorsor Roview Fer Final Endarsement
Endosers Mame

Akanksha Ghosh (akanksha ghosh@acceniure
com)

Warkflow

Ready for Inspection
Scheduled Start Date
Jul 12, 2023 9:30 PM

Inspecior's Name

Inspection
Completed

For Re-Inspection

| I
I
| <e: 4, Populate |
l * “Corrective
Action” and submit I

Ingpectar ta Amend

Inspection Completion Date

Obsenvation

Endomer's Hame

Warkfiw Comtractor \ for re-Inspection | /
Inspection In Progress

Seheduled Start Date \ When corrective action is complsted /
Jul 12, 2023 9:30 PM N _7

T — —— — — — —— — — —— —— — — — — —

Inspector's Name
Jum Ping Ping (LTA) (wu_jun_ping@ita.gov.sq)
Inepectian Completion Data

Endongar’s Name

Warkfos
Inspection In Progress




4

J32F -

ChaiGPT 3.5

[

Gambot

Hallo, lam Gambet, anything | can halp
you?
2

You can inguire about internal company
informalion bere, such as POS PSR G0
bock, cormpeny palicies, or same proeect
data. If you warnt to obtain external
company infarmation, please choose
ChetGRT 2.5 or 4 for the corversaton.
Heara are somie ssamples of inguiriss you
CER rake:
Hen iz
Hezwa 11

varkers inthe past ¥ days?
curkers by Liage poslerday?
Manzgement of scraw caps?

What should do if need to work at night?
Weathe e T S

a7

4 J327 v Activities Fe]
222 0 ALL @ prA 14 [4 si0 1

L 2024-06-04 L3S

+ RECTIFIED PHOTO

Nature: Poor Safety Compliance

Potential falling from low height hazard
Work Mature: Work At Height
Work Activity: Floor Edge or S

Company: Pintary Foundations P

Activities

R

Activities
288 0 AlL [E prRa14 [ sio0 B3 s
V- § 2024-06-04

Area/Floar: ENTRANC

Description: Below viaduct demolition work
for Seong ha drilling

Briefed Staff: 2
Something Might Go Wrong For:

People:
control n

[ e M e i +
+ 2 o 1 = 1 e (PR 5P b ¥ £
@ el - TR B R S R T EFimara - 2D Tl

H&519101 Obss-vation and iDRA by Division (in last 12 veaaks] ool s fanbol)

- B TR ] e T

S
vy
B s B
u
o

LoTE
fmemt] mm T Spend L e = ey L - 1 i 2n s £
ar i < u L -u
o 53 5 X (K i)
o aes 5
Tl
by

Gambot 2 is an online that can be used on both desktop and handphone apps :

wider area, save time and assess the data correctly.

trace easily, save time and can assess by higher level.

0 st Tui -

e kOa !

B oTh e v e -

[Ceorarns |

Early intervention of hazard exposure and improve WSH standard on site and easy monitoring and cover

Conduct on-site risk assessment and remind the team to comply SWP. It is convenient in communication, can



1)  Provision of Modular Scaffold for safer and more rigid access into shaft vs
Metal Scaffold system

2)  Lux Level Test with sufficient lightings at Intermediate Launching Shaft
(Accessway & Work Area)

3)  RFID System for Tunnel Shaft
. Live Head Count for Emergency Preparedness




Features of Video Analytics
Camera

Facial Recognition

Pedestrian intrusion into
Construction Vehicular Access

Effective usage of personal fall
arrest system for fall prevention
measure.

Usage of safe means of access
for working at height

Installation of physical barricade
around heavy machineries to
keep personnel away from
operation zone.

Installation of fall prevention
measures at edge of structures
and excavation

Presence of competence
workforce in the vicinity of high-
risk activities.

Worker registration can be
carried out

Detect the presence of workers
within identified access for
vehicle

Detect the usage of body
harness for personnel working at
height with continuous
anchorage

Detect usage of platform ladders
for access instead of A-frame
ladder

Detect the presence of effective
barricades to demarcate non-
access zones

Detect the continuous presence
of effective guard rails to prevent
fall

Detect skillsets and credentials
of personnel of the competent
workforce and ensure no
trespassing into hazardous area
by unathorized workforce.

LEGEND

Oﬂ - CCTV CAMERA INSTALLED
“ - CAMERA TO BE INSTALLED

- CCTV CAMERA INSTALLED WITH
SAFETY VA (20 NOS}

- - ANPR CAMERA INSTALLED

= STAGE 0B-1 CCTV LOCATION

FOR INFORMATIG

Lan Tranepart § sttty

=
CONTRACT CRITE
DESKN AND CONSTRUCTION ANG
MO RO INTERCHANGE STATION

AND TUNMELS




“1570472024 Hon Wmﬁ.& e e = Invigilo, [Apr 15, 2024 at
= S SR R .5 )

Safety Observation —
PPE Non-Compliance detected

Location: Ent 8 Cam 2




020552
Ent g C.:{rrr

Invigilo, [May, 02 2024 at
10:32 AM]

Safety Observation —
1 people intruded in vehicular
access zone

Location: Ent 8 Cam 2



Certificate of Calibration

CETM Calibration Laboratory

Certificate Number: 202403869

Customer:

Gammon-Bachy Soletanche JV Dhate of lssue: 2202,

1 International Business Park Calibration Date: 20-Apr-2024

#10-01 The Synargy 5 .

Singapore, 609917 Due Date: ZIARr2020
Calibration Type: As-Found
Recelved Condition; Funclional

Maodel: HS10

Sarial Number: 10886312

Manufacturer: TRIPLETT

Description: HEAT STRESS METER

Procedure Name: Triplett H310: 1YRNVMERDIRMLUSAC

This calibration is tracesble fo the 51 units through recognised national measurement Insttutes
[NMC, NPL, MNIST, PTB, HNIM, etc), rafiomeiric techniqgues, or natural physical constanis, The
reference standards used in the calibration are staled in page Z2of this reporl. The Laboratory CQuality
Management System complies with the requirements of ISQ/EC 17025:2017(E) and also operales
generally in accardance with the principles of 130 2001,

The calibration was performed using MetCal soltware procadurs with name stated above. The
method and type of calibration are ientified in the procedure name; a detalled list of explanation of
@ach term can be found under Mote A in page 2 of this report. Calibration results reported herein refer
to the condition of the instrument on the date of calibration and cary no implication regarding the
long-term stabilty of the Instrument. The measurements were performed al room temperaure of
23°C 2 1°C and {60 £ 10) % relative humidity,

The actual interval of calibration shouwld be delermined by customer based on their applications
requirement. The Due Date stated above was with customers agreemant or instruction. This report
may net be reproduced, except in full, unless permission for the publication of an approved abstract
Is obtained in writing from CE-Test & Measurement (S} Pte Ltd

The reporled axpanded measuremsnl uncerainly was based on a standard uncerlainty multiplied by
a coverage factor k = 2, providing a level of confidence of approximately 95%. The random effect
unoerlainty component arising from UUT was not included,

. ]

Authorized By : Jay Yeo

o D —

o
Calibrated By : Wai Wen Liang Page 1 of 3
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Deployment of WBGT
Meter with Tripod
Stand on site
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Ground Improvement works at AMK Ave 3 infront of ILS site

= BETTER VISUALISATION FOR WORKERS’
UNDERSTANDING OF THE WORKS

= WORKERABLE TO “ SEE” THE DANGER BEFORE
WORK COMMENCED

RMF briefing the workers



Worker dies al S
Region Line work site

[r—

“ P o Lo ‘f.._* Safety time-out for lifting operation & heavy

Safety time-out on fall from higt machine operators

%

Environmental Campaign on mosquitoes

) : Shows slides to workers during the safety
breeding & Dengue Fever Prevention

time out
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| 2m Noise barrier

Silent Up install at machine - B 6m inflatable noise ballon




de BBS-Smart (Self Adjusting) Reversing Alarm /

s Waming Alarma [ B

cts [ Parts [ Vehicle ersing & Vehicle Safety /

Brigade White Sound SA-BBS-9T SMART (Sell Adusting) Reversing Alarm 12-24 Velts = T7-4T Decibels (41394)

y § Brigade Rav

= Brigade White Sound SA-BBS-97
SMART (Self Adjusting) Reversing
Alarm 12-24 Volts — 77-97 Decibels

(A1399)
E?d- 7'0 amc. VAT

Brigade BBS “White Sound’ SMART 12/24v reversing alarm. Self adpusting
suitabde for medium duty use. From T7-97 decbels. Comas with
warranty

1 Add to basket

P PoyPal Fayin 3 interest-free payments of £24.90. Learn mers

[ . PR . T

Product Description

Brigade White Sound SA-BBS-97 SMART (Self Adjusting) Reversing Alarm 12-24 volts — 77-97 Decibels

Brigade BES "White Sound” SMART 12/24v reverging alarm. Self adjusting, suitable for medium duty use. From 77-97 decibels. Comes with [ifetime

warranty

12-24 Volts

36-80 Volis (HV)

+ IPGE

Size (WxHxD) 127 x 76 x 65mm
Lifetime warranty

Brigade Reversing Alarms

Revarsing beep beep’ alarms were first introduced to Europe in the 1970s. They providad a vital step forward in safety, yet over time they have been shown
to have a number of inherent problems, specifically conceming their environmental impact, but also in terms of safety - the exact reason they were

introduced in the first place. Advances in tachnology mean there is now a much better altemnative.

bbs-tak® white sound® alarms are a revolutionary new generation of warning alarm. They are the safest reversing alarms in the world and do not cause a
noise nuisance. Already fitted across a range of industries from mabile plant machinery to airport luggage buggies, bbs-tek® is fast becoming the reversing
alarm of choice. In fact, in New York City it is the only alarm permitted on construction vehicles. Brigade's vision is to ensure that every commercial vehicle is

fitted with a white sound alarm to reduce reversing fatalities

White noise generator




APPROVED

It’s an innovative and effective solution to kill Dengue
and Zika mosquitoes from the surrounding area. it’s
cost-effective, eco-friendly, durable, and maintenance-
free.

MN Ultron device is an innovative solution that Kills
mosquitoes with Dr. K solution chemical approved by
NEA without harm to your health or environment.

It's a cost-effective alternative that works perfectly
with its compact design and long-lasting Solar Panel of
up to 30 days on standby mode! Our device has been
tested in many countries around the globe with a
great success rate!

https://www.youtube.com/watch?v=FLDMOQOJg6b



https://www.youtube.com/watch?v=FLDMOJg6b
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Safety Award

A= _ Site Commitment
Supervisor Award
Mr Ramalingam Sarava Awa rd

Gammon Pte. Limited







	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48

