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= nlng of Deep Sewage Tunnels
-”E-'_'.;_ - in Hong Kong

By Raymond SEIT
Drainage Services Department, HKSAR
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Contract strategy for implementation of the construction
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HATS Stage 1 - Sewage tunnels system — vertical profile
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Why use the Deep Tunnel System?
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Why use the Deep Tunnel System?
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Why use the Deep Tunnel System?
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Why use the Deep Tunnel System?
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- strong objections from local bodies and legislature
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Why use the Deep Tunnel System?

Evaluation — trenchless method (pipe jacking):
e Very few possible locations for jacking pits

e Inevitable road opening works -- similar problems as open
trench

e costs comparable with mix ground / deep hard rock tunnelling
for this project’s situation

e Programme risks due to likely strong public objections

e Experience: trunk sewers by pipe jacking in urban areas:
“more than 4 years”
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Why use the Deep Tunnel System?

Evaluation — mixed ground tunnelling (20 —50m):
e Cost similar to deep hard rock tunnelling
e Ground settlement risks exist as for deep hard tunnel

e Lack of above ground space for support, for e.g. slurry plant,
TBM set up.

e Impact on existing/future land development

e Conflicts with existing piles from buildings and existing road
and railway tunnels
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Why use the Deep Tunnel System?
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ep ha g is selected mainly
)ecause:
_sturbance to public is minimized
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= = =), Confllcts with existing
foundatlons/ utilities minimized

3 Acceptance by public

Z - 4.Cost and programme: comparable/ better
than other options

5. Future land developments not constrained
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*of tunnels 20 km

nnels between shafts: 3.2km to 4.6km
r:.';;%=:;gi." ~ width: 3.5m ~ 4.5m
: | Height: 3.5m ~ 4.5m

Depth: ~ 75m to 165m below sea level
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Measures taken in Stage 2 tunnels:

e Early design input from Experts
e A comprehensive site investigation programme

e Use state-of-the-art site investigation
technology : directional coring

e Critical Review of TBM vs Drill-&-Blast

e Contract measures )5



Site Investigation

Rough costs in Euros
(based on 1 Euro =

10 HK$)
Total length of directional about 5 km 4.7 Million
coring
Number of vertical/inclined about 150 numbers 5.3 Million
boreholes
Total length of about 18 km
vertical/inclined boreholes
Total cost of ground 10 Million

investigation works
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e Continuous geological information at tunnel
level can be obtained

e Tests can be carried out at tunnel level to
obtain information for control of groundwater
ingress and grouting design
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Layout plan for HDCs
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Geological Information

Faults and dykes are likely to be encountered at tunnel
depth

Deep weathering and/or gouge materials expected at
Faults and dykes

Fractured rock in fault zones and areas other than fault
zones

Localised weathering in fault zones and dykes

Extensive treatment to limit water inflows and ground

supports required
35
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Why Drill-and-Blast is selected:

e Variable Geological conditions — extensive
grouting and ground support expected; TBM
excavation rates more susceptible to adverse
ground conditions

e Relatively small tunnel sizes for efficient drilling
and grouting equipment for TBM. Fully
automated drilling jumbo available for size

range.
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Why Drill-and-Blast is selected:

e Extensive grouting to control
groundwater inflow

e Limited surface works area is available
for the use of TBM

e Few proven experiences in TBM
tunnelling at such depth (-160 mPD)
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VEgslires taken in Stage!ﬁ
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— Reqguirement for parent company guarantee and a
performance bond 40
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— Award based on both technical score and
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HATS Stage2iiunnels — Costs

gapitall cost of sewage;tunnels:
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= Completion of the whole system 2014
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