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SINGAPORE’S MRT LINE

 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



Cross Island Lines Packages Introduction

PHASE 1 – CRL1 12 STATIONSPHASE 2  – CRL2 
 6 STATIONS

PHASE 3  –  CRL3
~5 STATIONS

 8th MRT line (MRT=Mass Rapid Transit)

 50 km long – Fully Underground

 CONSTRUCTED IN 3 PHASES
• CRL 1: 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.



CR116 
Site Location 

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

Contract No. :   CR116

Contract Sum :   S$ 644,378,000.00

Employer :   Land Transport Authority

Architect  :   Ong & Ong

QP(Design) :   WSP Singapore

QP(Geotech) :   GEOCONSULT Asia Singapore 

QP (Supervision) :   CKMbT International

Accredited Checker :   AECOM

Instrumentation :   Geomotion 

Contract Award :   19 July 2021

Completion of Work   :   31 December 2029

Duration  :   101.5 Months

CR116 PROJECT INFORMATION



SCOPE OF WORKS

Scope of Works - Design, Construction and Completion:
 CR11 Civil Defense (CD) Underground Interchange 

Station (L 300m x W 25m wide x D 37m).
 Construction of 6 Entrances.
 Cut and Crossover Tunnel 

(L 92m long x W 24m to 16m x D 33m)
 A&A works to existing AMK NS16
 2 Underpasses between 3 Entrances (7,8 & 9)
 Twin Bored Tunnels with intermediate launch 
 New Cycling Bridge.
 New Escape Bridge (North of AMK NS16)



3. CONSTRUCTION METHODOLOGIES

S/N Area Construction Method

1 Station & Entrances

 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

2 Cut & Cover

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

3 Bored Tunnel

 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)



AERIAL VIEW OF CR116



AERIAL VIEW OF ENTRANCE 1-6 INTERFACE WITH AMK NS16



1. Densely populated residential area

2. MRT reserve lines (1st reserve and 2nd reserve lines)

a. DBC (Department of Building Control)

b. Toppling Analysis/ etc

3. Mixed Geology

4. Presence of utilities underground 

5. Works during engineering hours only (A&A works)

CHALLENGES IN CR116 PROJECT
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Digital Tools to manage  DfMA
& off- site prefabrication from factory to 
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Boston dynamics legged robot combined 
with lidar scanner for autonomous project 
mapping  & automated Data Transfer  

Autonomous Robotics 

BIM combines architectural structural 
& E&M into a fully integrated 3D 
Model stored in the CDE 

3D  Modelling 

BIM linked with Primavera programme to 
deliver simulations for programme and 
safety through 4d visualizations .SYNCHRO  

4D  Modelling 

BIM linked to project cost to support 
monthly progress claims . CUBICOST

5D  Modelling 

7D  Facilities Management  
AIM – linking asset information data 
to the BIM to manage assets across 
the lifecycle of the project  

Drone Reality Capture

Lidar Reality Capture
3d Laser Scanning for As built data 
capture  & Field to BIM Validation 

Photogrammetry capture from drone 
for site utilization and traffic diversion 
monitoring  

Novade 
E-Permits & E-Inspections

DfMA tracking 

Drone lidar mapping of Tunnel lining 
installation and defect identification 

Tunnel Mapping 

Safety and Health - Electronic System for 
capturing Daily On-site Risk Assessment

Safety Management 

Immersive VR platform 
Allows fully  immersive design 
reviews from multiple parties in 
multiple locations 

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



AERIAL DRONE + PIX 4D PLATFORM



AERIAL DRONE + PIX 4D PLATFORM



AERIAL DRONE + PIX 4D PLATFORM

3D mesh generated from drone photogrammetry used to plan utilisation 



Leica 3D laser scan for BIM Model creation of Existing Station



Leica 3D laser scan for BIM Model creation of Existing Station 



VR IMMERSIVE CAVE on site & VR Collab Implementation



Design reviews & virtual mockups facilitated by BIM 



Augmented Reality for underground services detection. 



4BIM using Synchro for 4d construction simulation  



Revizto for collaboration 

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

BIM COLLABORATION 



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

BIM COLLABORATION, Clash Detection and issue tracking  



Use of robots for assisting in vector control

Robotic Fumigation at CR 116 



Machinery Critical Parts Inspection by Drone for Mechanic 
Assessment 



PHOTO BEAM SENSOR BELOW MRT VIADUCT – 1ST RESERVE LINES
MRT Viaduct

Longitudinal View

1st reserve line

1st reserve line

Plan View

1 Meter

Photobeams located below MRT Viaduct at Jacking Shaft



DW MACHINE WITH GRIPPER TECHNOLOGY



Technology
Focus

People
Focus

BIM for Safety – Pictorial Method Statement

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)



Using Lightning Alert system 

• 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 their immediate action 

• 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 
into site operations and removing some of the cumbersome, manual processes 
involved. Get real-time visibility on PTW & Inspection applications on multiple 
locations on site. You do not need to be on-site to know what is going on. This 
saves manpower resources and paperwork. 

Reduce administration costs with easy 
data entry and reporting.
Increase accountability with rigorous 
approval process.
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 
approvals before commencing work.
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.
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DIGITALISE PERMIT TO WORK / REQUEST FOR INSPECTION 



InSIGHT digital platform use for safety inspection and RFI 



Gambot 2 

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

• Early intervention of hazard exposure and improve WSH standard on site and easy monitoring and cover 
wider area, save time and assess the data correctly.

• Conduct on-site risk assessment and remind the team to comply SWP. It is convenient in communication, can 
trace easily, save time and can assess by higher level.



SAFETY SYSTEM – SHAFT ACCESS SAFETY

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 

1

2
3



Video Analytics (VA Camera) : Accurate Detection of Safety 
Observation  

Features of Video Analytics 
Camera

Description 

Facial Recognition Worker registration can be 
carried out

Pedestrian intrusion into 
Construction Vehicular Access

Detect the presence of workers 
within identified access for 
vehicle

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

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

Usage of safe means of access 
for working at height

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

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

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

Installation of fall prevention 
measures at edge of structures 
and excavation

Detect the continuous presence 
of effective guard rails to prevent 
fall

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

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



Video Analytics (VA Camera) Accurate Detection of Safety 
Observation 

Invigilo, [Apr 15, 2024 at 
10:34 AM]

Safety Observation –
PPE Non-Compliance detected

Location: Ent 8 Cam 2 



Video Analytics (VA Camera) Accurate Detection of Safety 
Observation 

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

Safety Observation –
1 people intruded in vehicular
access zone 

Location: Ent 8 Cam 2 



Heat Stress Management System - WBGT meter to monitor 

Deployment of WBGT 
Meter with Tripod 

Stand on site



USING 4D BIM FOR SAFETY TRAINING

 BETTER VISUALISATION FOR WORKERS’ 
UNDERSTANDING OF THE WORKS

 WORKER ABLE TO “ SEE” THE DANGER BEFORE 
WORK COMMENCED

Ground Improvement works at AMK Ave 3 infront of ILS site

AMKTGE Stage 1 slope cutting works

RMF briefing the workers



SAFETY TRAINING

Safety time-out show video to workers

Environmental Campaign on mosquitoes 
breeding & Dengue Fever Prevention

Safety time-out on fall from height
Safety time-out for lifting operation & heavy 

machine operators

Traffic Management Safety Shows slides to workers during the safety 
time out



Battery operated portable exoskeleton crane for drilling works 



NOISE REDUCTION IMPLEMENTED FOR RESIDENTIAL AREA

12m Noise barrier Full noise enclosure at launching shaft

Silent Up install at machine 6m inflatable noise ballon



White noise device converting High Pitch to Low Pitch

White noise generator



Mosquito Eliminator Device Installed at site

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=FLDMOJg6b

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


Provision of cool zone misting station



WORKER’S WELFARE

Worker’s Voice Meeting

Monthly Safety Award

Winner Cultural Dancing Winner Cultural Dancing

Hari Raya Lunch for Workers

Hari Raya Celebration for Workers

Hari Raya Lunch for Workers
Birthday celebrations

Fruit Sharing Day

Diwali Celebration for Workers



Safety Sharp 
Award

Green & Caring 
Site Commitment 

Award

WSH Best 
Supervisor Award

Safety Award



Thank you
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