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Owner's Risk Constuction's Risk _
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Water pressure

(a=radius, of excavation, T=thickness oF lining
R=radius of grouting, Rp=radius of the loosened zone)
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A EX| HE (Soft Ground)
(Cut-and-Cover, Shield Tunnelling Method)
aro H:|O||:||'AH
IS — _TI2 o
XNg & FHARE0| I
A|Zto|E&H H & (Time-dependent behaviours)

QtEtX|Bt(Hard Ground)

(Drilling & Blasting, Tunnel Boring Machines)

o P~
=250l g2{we|

X|2EREA o] XX S8 £

SOFT ? or HARD ? = Strength , In-situ stresses.
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X2j4 E{'D-S™ (Conventional tunnelling method)

Rloéklbcl)lt; . avatio Top ea'l
Fresh air

Concrete Dump truck  Rubber-tyred
mixer truck front loader

SIS 2 (drill and blast)0ll 2|8 CH¥FSH CHHAEAO| H{ES 2%t A| B 8H= & 5. (AFTES, 2000)

o [

7|42t &' E% (Mechanized tunnelling method)

Control cabin Houstlng crane Gripper Bolt drilling machine
FEEERE VAR W NRS NN Y-
—_— — T
x‘f’%_-i

Automatic shotcreting machine Conveyor belt Wire mesh erector  Cutter head

HHH|E, CI23HY S0 25 7|AX HE S =%5t= S8 TBM(Tunnel Boring Machine)& Zgtot
o=’ |74|2+%&F_6_ﬁ (ITA, 2006)
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Total Cost ($/m)

UEHE Ol 42 B =545 H| W (Tatiya, 2005)
- BM: 50~200m/week, Drill & Blast: 5~40m/week
Tunnel Boring Machine (TBM)
‘\\.\___'___ )
- N N
Drill and Blast (NATM)
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United Kingdom

SERvIcE TONNEL
@ Copyright Eurotunnel
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hYRIVSER 53.85km
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Tunnel design standards/
« Highest point of grade 12/1000

+ Maximum depth sea level 140m
- Shape of tunnel cross section /

* Minimum radius of curve 6,500 meters

* Minimum overbuden (below sea bed ) 100m
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Copenhagen

Immersed tunnel
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Artificial peninsula 430 m
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Total length of the bridge 7,845 m
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o High bridge 1,092 m
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1
{1\

3,738 m

Eastern approach bridge b
i U

EEREREEE

.bm

et Cht 2 2l (4km) &

-~

AZ 16km2| QEI—’-*—E ol AAdE =2
SAKIRE E2 + AR A2 EHe

48/80

_44 -



STLHOIA X =M E L

Ef SOt M, S U MEfE S
SAHH| €32 2|0F (2F 6= &)
05EH4 2302 ~09H 220
Z=AZt 8.695km (& 5.95km)

IR A N E N W N

7|-_T_'.|-E7|-J_E|.O E]| j_El_o E| X|_A|:|:|

O - o T -T- T

NEagEA e setel 7iE 22ted
AlE1E2t Bl AT 2DE 2

. 1 .
o Tl"]‘z'—l'i 15
BB 23~104 LKA

3N L
e | W AT
1 ] H .
‘ ~] GHT // 31 \‘\
3 = !
LI e T H AR
—_—— v 1
N
S N H g
R T
REnEll M1 2FEENRERR( $i:om)

Ik

50/80

~45 -




Istanbul Strait Road Tunnel Crossing
SR T oy 3 (' TR

bl 110y
oof o .,
Project,Section,L=14.
PART 1 (L=5.4km) PART 2 (L=5.4km)
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D alluvium and
reclamed land

~unconformity~

- felsic intrusives

-intrusion-

sedimentary and
LIt volcanic rocks
~unconformity~
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e
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sandstone anc o) o}
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Gyeonggi Gneiss Complex
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Geological map showing tectonic domain, lithology and major faults around the west coast
of Chungcheongnam-do Province [modified from Lee et al. (1996)]. IB, Imjingang Belt; GM,
Gyeonggi Massif; OC, Okcheon Belt; YM, Yeongnam Massif; GB, Gyeongsang Basin.
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Oresund tunnel (Denmark-Sweden) [NV J
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