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Open Cut Tunnel cixey,

* Excavation = Tunnel Construction =2 Refilling

Open Cut through Precase Concrete Assembly
Foundation + Prefabrication ( 2/0f A/ & A1 21 E) simultaneous construction
- Fast

Good quality, light, durable = less cracking, good watertightness and
efficient maintenance

Thin thickness of the segment = economical, easy transportation and
construction
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Immersed Tunnel #ojey,




Immersed Tunnel

Transport prefabricated immersed tunnel
segments and sink them by filling waters into
the ballast tank in the segments

“Joint” is the most important part to
? determine life and performance of the tunnel,
(a) E2HA| BAHAINOE A+ (b) KjogtHIel EI0ii97] ©) Aojemel B allow very limited movement

Rectangle: better space use,
thicker cross section due to
larger bending moment
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Segment Joint: connect
segments with rubber
waterstops



Immersed Tunnel
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Gravel bed 2 Sink tunnel = Locking fill to prevent movement - Backfill and rock protection = Internal finish
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TBM (Tunnel Boring Machine)

Manual - Big Tunneling Machinery
Better safety, Reduce blasting pollution, Less
public complaint

Concrete Dump truck Rubber-tyred
mixer truck front loader

Control cabin
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Automatic s\wtcretlng machine Conveyor belt Wire mesh erector Cutter head




TBM 23] TBM SaEq
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&b Cutter Head @ Cutter Head Jacket @) InnerKelly @) OuterKelly @) Advance Cylinder (3 Cutter Head Drive &3 Clamping Pad
€ Rear Support ) Belt Conveyor € Dust Collector

Cutter Head: 7/£/9] &/= 1} 3/ 210f Oy Q4= SI4YA/7 ZA ol 0 H 212 LA/ E HE 7IH/0/0/0f
XY of0) 8O = HiFAIZ|0H L2 ZE/of A5 0= KHE
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Open TBM

Cutting style
Rotating button
cutter, weathered ____ %
ground

Crushing style
Rotating disk cutter,
harder ground than
cutting style
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! Manufacturing Site
Width = Main TBM width +
j crane operation width

| Length = Main TBM length +
§ trailer length

Pilot Tunnel ( 2/ &/ E{ 5)
For the first placement not using

clamping pad, excavate or blast access
having 30cm extra width
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Concrete Lining

Needle beam form: 9-12m, +7 2/ 2 0f
| S/ofAf O/=

Telescopic full round form: 30-36m,
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Shield TBM




Shield TBM

Hood Girder Tail
[ ]
Hood Cutter Head

(a) UHLE. (b) 7oL (c) Z3jor2 (d) EAMR

Full Face Cutting Type (Flat Dome) Spoke Type (Flat)
Better compaction of tunnel face Less torque, Easy mucking
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Shield TBM

Take off ( Z/Z)

Reaction system to push enough
and protect adjacent
environment and structures
Entrance packing to prevent
injection of underground water
and soils

Stabilization of ground for
taking off

Segment Placement
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Shield TBM

* Segment Placement
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Curved Bolt Bolt Box Sloped Bolt Connection Bar
Structurally effective Corrosion/Loose, Big Not fully connected, No corrosion,
possible leakage Weak to twisting, Possible leakage with
Possible leakage time, Impossible to

take apart
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ield TBM
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Shield TBM
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