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Deep Tunnel Sewerage System (DTSS) Phase 2

Tunnelling & Underground Construction Society (Singa pore)

Woo Lai Lynn Ganeshan
DTSS Phase 2 Project Unit BV+AECOM Joint Venture
Deputy Project Director Manager (Tunnels)

O rus B&Y a5 AECOM
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Outline

Background of Singapore’s Deep Tunnel Sewerage
System (DTSS)

Benefits of DTSS
DTSS Phase 1

DTSS Phase 2

DTSS Phase 2 key features //
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Used Water System Before DTSS
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How DTSS Works

Phase out existing
pumping stations
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How DTSS Works

Water Reclamation Plant
\‘?‘,1, R A, T

 Link Sewers convey used water from existing sewerage network to the Deep

Tunnels
« Used water flows by gravity through the deep sewer tunnels to centralised

Water Reclamation Plants
 Treated used water will be channelled to the = NEWater plant for further

purification or discharged through the outfall
Water for All:Conserve,Value, Enjoy
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Benefits of DTSS

Benefits:

More cost effective

Free up valuable land

Ensures sustainability of NEWater

Robust, Reliable and Resilient
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Deep Tunnel Sewerage System (DTSS)

Long-Term Used Water System (Phase 1 & 2)
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Deep Tunnel Sewerage System (DTSS)

DTSS Phase 1 (2000 — 2008)
48km tunnels (3.3m to 6m ID)
¢ 60km link sewers (0.3m to 3m ID)
N\, 176MGD plant at Chang
5km outfall (3m ID)
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Deep Tunnel Sewerage System (DTSS)

Project started in 2014

BV+AECOM Joint Venture
& 4 appointed as overall project
\»,H manager

. J= DTSS Phase 2

40km tunnels (3m to 6m ID)
60km link sewers (0.3m to 3m ID)
176MGD plant at Tuas with
25MGD NEWater capacity
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Scope of Tunnelling Works
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Scope of Pipe-jacking Works
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Tunnel Contract Packaging
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Contract Tunnel Length TunSiealnlqnetteerrn a
C1 10km 6.0m
C2 12km 3.3-4.0m KA oo
c3 8km 6.0m
ca 8km 3.5-6.0m
Cc5 12km 3.0-3.3m

Total 50km
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Tunnel Contract Packaging

Pre-tender Qualification

Batch 2
D&B Contracts
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Link Sewer Contract Packaging
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No of PS 12 9 5 5 3
Length = 9km  11km 13km Skm = 6km = Existing Pumping
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Link Sewer Contract Packaging

Detailed Design
Consultant Tender

\ 4 _
v l
DDC Package 2 DDC Package 3
\ 4 ‘l
Construction Tender Construction Tender Construction Tender

- Area #2 Area #3 - Area #5

- 4 Contracts 6 Contracts _ 2 Contracts
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Deep Tunnel Sewerage System (DTSS) Phase 2

Tunnelling & Underground Construction Society (Singa pore)

Ganeshan
BV+AECOM Joint Venture
Manager (Tunnels)

O rus B&Y a5 AECOM

& joint venture of Block & Vaotch ond ALCIM
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DTSS Phase-2 Key Features
Geology

Tunnel Inspection
Tunnel Monitoring
Air Management
Tunnel Isolation
BIM

IDMS
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Geological Formation along Proposed Alignment

Transitional Member (Kt : Unconsolidated black 1o
blue-grey estuarine mud, muddy sand or sand,
often with a high organic content and peat layers.

TEXONG FORMATION (T) : Unconsclidated marine
and fmtoral well sorted sand with minor pabble

—— T —

Al Member () © A verisble lerrestrial
sacimant ranging from pebble bods through sand,
muddy sand, and clay 10 peal. The mamber i
usuadly unconsolidated but hghtly consolidated
bads may be found s

MR | Tongah Facies () : Muddy marine tandstone with
! occasional gt bade and conglomenats. The
member is usually deeply woathored but appoars
not to have ben strongly ithified at ary stage.

Ouseenstown Faces (Jg) : Red to purple mudsions
and sandsioes with minor conglomarsts. Minor
tufls can also be found within the member. The
red colouration is thought to come from tropical
weathoring in Triassic tema, but voicarse matarial
prasanl may sied have added 1o B colowr.

g s -

Ayer Chawan Feciea [Jac) : Well badded marine
muddy sancistons and mudstone, often black in
colour. Red mundstons conglomarsts is common
and all bods yre tuffaceous. Lithic tuff snd spilite
are mapped separatedy. A number of fossd
codactions have been mads from this membar.

. -,

B oy, R
Pandan Facies (Jp) : Grey to dark grey - e 3 Rimau Facies (Jr! * Transitional to marine quart
ll:m bmestond, carbonaceoys imastona, ‘\_" congiomanats and quart? sandstone. The clasts
micritie limestona, and sparitic limestons. Minor _ are usually engular 1o sub-anguler and loosaly

dolomite and marbile.
\

packed but the rock is well cemanted.
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Typical Geological Profile along Tunnel Alignment

LAYOUT PLAN
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Tunnel Inspection
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Shaft — Tunnel Connections
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Fibre Optic Strain Monitoring for Structural Integri Y
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Fibre Optic Strain Monitoring for Structural Integri ty
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Tunnel Cross Section - General
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Tunnel Cross Section - Under Sea Crossings
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Air Flow In Tunnel
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Drop Structure & Odour Control Facility
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Drop Structure & Air Jumper
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Shafts - Gated
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Roller Gates
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Roller Gates
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Roller Gates Assembled from 3 Modules

Example: Large sectional drop-in gates used for iso lation within
combined sewer tunnel conveyance system
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Roller Gates Assembled from 3 Modules
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BIM....... BEYOND 3D
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BIM - 3D
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Integrated Data Management System (IDMS)

During Construction;

Monitored Instrumentation Data,
Critical TBM Operational Data,
Current TBM Location

. Completed Tunnel Rings,

. Shaft Excavation Depth,

. and other information

I A N

are brought on a web based visual platform
for all parties to have real time information
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