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A7} 2 Transmission Cable Tunnel NS132| AAHIARE
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A71EZ Transmission Cable Tunnel NS1372| AAAL|

2 LR HA| QAR

Bulk Unit | Coefficient of | Effective Angle | Effective | Undrained Shear | Elastic | Effective Elastic | Coefficient
Div Weight | Earth Pressure of Friction | Cohesion Strength Modulus Modulus Permeability
: 7s at rest (o} cu Eu E' k
(KN/m°) Ko (°) (kPa) (kPa) (MPa) (MPa) (m/sec)
Fill (granular) 18.0 0.5 30 0 - - 1.5N 1.0E—06
Fill (cohesive) 18.0 0.5 28 0 20 250cu Eu/1.2 1.0E—08
F1" 18.0 0.7 30 0 - - 1.5N 1.0E—06
F2"" 18.5 1.0 27 0 30 300cu Eu/1.2 1.0E—08
5kPa (d<5m)
E™ 15.0 1.0 22 0 0.22P'0<20kPa 200cu Eu/1.2 1.0E—08
(d>5m)
25kPa (d<5m) 5z .
GVI| 185 0.8 30 3 | (5m<d=<26m) 130 | 400cu Efgffﬁ“ﬂisl"avj) 1.0E-06
kPa (d>26m) SN
) 75kPa(d<10m)10z )
Bukit .
e GV | 190 0.8 30 5 | (1om<a=20m)200| doocu | EV12C0Nesve) | g e g
Timah 1.5N (granular)
Formation kPa (d>20m)
GIvV 23.0 0.8 35 50 - 300 (Em) 7.0E-06
Glll 24.0 0.8 38 400 - 4000 (Em) 1.0E-06
Gl 25.0 0.8 45 600 - 6000 (Em) 5.0E-07
Gl 25.0 0.8 50 1000 - 15000 (Em) 1.0E-07
*F1 © Fluvial Sand Loose to medium dense yellow and brown silty SAND
*+xF2  Fluvial Clay Soft to firm grey sandy CLAY
*»x+xE T ESTUARINE Very soft dark grey peaty CLAY
H 3. UMARYE Zut He|
7= GIV~G | GIV Gl Gl Gl
Cerchar abrasivity test 0.28~6.44 0.28~5.95 1.30~6.41 1.30~6.44 1.30~6.23
Abrasion Cutter Steel test 0.15~17.4 0.20~5.15 0.25~10.6 0.15~12.7 0.40~17.4
Siever's J—Value test 2.5~1544 5.2~1544 4.7~610 3.7~150 2.5~58
Brittleness test 7.356~95.2 52.7~95.2 40.0~80.5 7.63~71.2 7.35~67.4
Los Angeles Abrasion test 0.14~0.75 0.20~0.67 0.19~0.75 0.14~0.41 0.16~0.30
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o7 =A% SJZkC. & DRI(Drill Rate Index)AH, DRI

AR GI~GIITE A9 vl 202 st
A, FANTA N F20] ot ehaj] Ba

A3H]S =A3F= BrittlenessA|@ A3}, 7.35~80.059]
Holof Baxslar 9otk dukAel Bukit Timah 3F49t
o] B4} ol GIVERol B AT, GIERE 24

Vol. 14, No.6 23



B0g

CABLE TRALITYP)

B10

<

o\ eragrrire) | |

860

6000
6600

LB26
490 860

675

1806

131

Bod

EHYUS 6.0m
SN/ E/ 300mm / 1400mm /
4= 60MPa
A YT 5 key,
i QiHAl Grummets on all bolts
E L) All Taper
Hydrophilic gaskets
Rl +>I/EDPFI?/I gasgl](ets
|4 MU R=200m
LHLodst 1201
Sl +0.5%0]|LY

O3 5. TBME{EO| M7

Water mist pipe

Invér‘t Con'c

32! 6. TBME{E| AMIHQ

w7] o8& A= ASE I,

Los Angeles PFRAIR AT}, BHA-E7tol| A= 15~67%
o W92 el on, Bukit Timah SRR Wi, &
Zof| thsff 5o AstE7] 4le ALz HE AT

& FETh el o] TBMO| 4%k 36,8m~
58.2m9| = oA Zert A3l viRETl 2

P R=E]
24 [S] = :'a in
AotE 7t

Bukit Timah 3179k 22Hlof ah}. wehy Ao
A= EPB TBM ti] nhio] §2fsti, St that e
o] 7F5 3 TBM HAL0.2 o]4:4](Slurry) ©.2 AL=elet,
1% 5of) TBME o] gt 20 HAXGS, 1Y 6o
AN Rl

5. TBMHZESA 202 dE

TBME|E-7E] ARk A 7] oF 70% ool o



A7} 2 Transmission Cable Tunnel NS132| AAHIARE

(a) TBMBZ! iR

a2 7. TRMTZe] 2 Ytk e
4. A7IE2 Circle Line Stage ARR|IZE (Osborne et al., 2008)
Contract Circle Line Stage 2 Circle Line Stage 3 Circle Line Stage 4
822 852 853 854 855
Type EPBM EPBM EPBM Slurry Slurry Mix EPBM
Max Drive 704 | 664 | 795 | 700 | 1200 | 1513 1237 3170 5800 | 3000
Length (m)
TBMs
proposed (No.) 2 2 2 4 2 2
Mainly Bukit |[Predominantly Jurong
Varying Timah Formation
Kallang formation, ) Granite & | grade sof Granite )
Geology Old Alluvium O'; é'r::i't“em oid (GFGVI) “éi;'ty
& Bukit Timah Granite Alluvium | Weathered )
Granite |overlain by fill T|m§h
) Granite
material

TBM Quitside dia. (mm) 6600 6630 6680 6720 6720 6630 6630
TBML (m) 8.8 7.6 9.9 9.9 10.1 9.6 8.7
Planned Daily Production (m) 6.5 7.5 7.8 6.3 6.3 5.6 4.5 5 7 7
Achieved Ave. (m/day) 55 7.3 6.9 4.9 3.2 4.95 3.6 3.7 4.3 3.9
Daily Production (m) 52 6.7 7 4.7 3.2 5.15 3.2 - - -
Actual/Planned Percentage (%) 82 93 100 76 51 89 75 74 61 55
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