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Abstract

This study aims to preliminarily evaluate the earthquake-resistant performance of ILC tunnel and large cavern
excavated into good-quality granitic rock masses around the potential Kitakami site of ILC in Japan. Even though
tunnels in good rock is not required to consider earthquake effects (JSCE standard), ILC underground facilities should
roughly be checked quantitatively and 2D analyses with using SuperFLUSH (dynamic FEM) are performed in this
paper. Also, the image of tunnel support damage level at earthquake for ILC is discussed here. As a result of numerical
analyses, ILC tunnel support and large cavern shotcrete are evaluated to keep sound when they are hit by the Level 2
earthquake input wave, which is the strongest earthquake in history.
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Figure 1: Concept of ILC Main Facility (Phase I)[3].
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Figure 2: Concept of ILC Acceleration Tunnel [3].
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Figure 3: Concept of ILC Detector Hall Cavern [7]
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Figure 4: Longitudinal Profile of Mountain Candidate Site

[8].
3. ILC #h FHesk DI T E MR EHER
3.1 AERNHTHSEY OMEMEICR D BEFEOM A,

AR, STz b o V5 O HL TS ) O i

M B3 2 BETE 00 SCHR[9,3,10] & Ff & L 72 b A

ILC s lZHHAEEZONDMAEZLTIZE LD D,
@Eﬂﬁ%M$@b/*w~@mE%@i i
(2% U CHL FHUBEEN A3 50 LU T D BT 3
MEL BV, Filo, LRPE b RVERER T
EZlcd TBAFetficad#iksnnsg bz
JATFANE L CHIEE D F B A E BT 2 B T e
W o EERTWA, L, Tﬁﬂ%mﬁ
AR AR E BN LB 72 B
LbHY, BN FE LD b /Z}V%ﬁ%@ﬁ
TE IR MR E OF /N Z — % Figure 5 TR
?4
@ UHEME RHE TH - 72 2011.3. 11 OHALHST
k$¢@ﬂ ORI, AL Bk H K& Za

EBENNRA LN, EARWIZIE F RV OfE
IS & zhfu \m N,
@ PR 5 1E W 12 HFHHETH - - ILfE

VR o 00 A %ﬁ%%$@ﬂ§fﬁ MR AEED)
ITERKEE 7 BRE TR HELZ TN, b
VRN OWNWTIZEBE T OHKEE | IA U kX
TRRREEEE AR U TRy,

I./hEHYRR 1. ﬂﬁ%*ﬁznﬂ

I. DT h

W E+ AR

HAMER

RS (2000) &Y
Figure 5: Typical Earthquake Damages in Tunnel [12].
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Figure 6: KiK-net Earthquake Monitoring Location at
Kitakami [15].
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Figure 7: Geological Map around Kitakami [16].
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Figure 8: Active Faults around Kitakami [18].
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Figure 9: Relation between Maximum velocity and
Acceleration [19].
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Figure 10: Image of Tunnel Support Damage Level [3].
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Figure 11: FEM Models of Tunnel and Large Cavern.

Table 1: Input Properties of Rock Maseses
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Figure 12: Maximum Moments (kNm/m, Left: with
shielding wall, Right: no wall).
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Figure 13: Maximum Axial Forces (kN/m, Left: with
shielding wall, Right: no wall).
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Table 3: Maximum Stresses at Concrete Support
EREHY ERELL
BT FRAR BT FRAR
M (KNm/m) 10.59 14.56 10.55 14.87
N (kKN/m) 231.75 4083 268.11 433.45
o (MPa) 1.48 1.57 1.60 1.64
falo 16.2 15.3 15.0 14.6
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Figure 14: Maximum Moments and Axial forces (Left:

kNm/m, Right: kN/m).

Figure 15: Maximum Moments and Axial forces (Left:
kNm/m, Right: kN/m).
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Table 4: Maximum Stresses at Shotcrete and Concrete
Support

Wit L B
S &l
M (kNm/m) 4.14 1173.60 308.15
N (kKN/m) 699.67 3288.5 3144.7
o (MPa) 3.35 10.33 4.99
falo 10.8 23 48
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