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Abstract: The effect of earthquake actions on deep highway tunnel lining is investigated by numer-
ical simulation using the finite element method (FEM) code MIDAS/GTS with the emphasis on
the ground motions in unidirection, bidirections and on the gravity load. The acceleration time
history obtained from the tunnel site with exceedance probability of 10% in 50 years is corrected
with baseline before as input into simulation. The simulated results indicate that the response of
tunnel lining under bidirectional seismic actions is bigger than those under unidirectional seismic
action, where the arch springing and crown are the most dangerous positions under seismic
forces. The combined actions of longitudinal and vertical directions will produce the biggest re-
sponses in tunnel lining., The impact of earthquake for deep tunnel can not be ignored.

Key words: Deep seated tunnel; Numerical simulation; Bidirection seismic action; Time history a-
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Fig. 2 Acceleration time curve with 10% exceedance

probability in 50 years.
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Fig. 3 Distribution of observation points on the lining.

4.2 WEMBRMERSEEtRIANIER

B XY R R SR T AR E AR BT T3
B &M S EHRT T . B TREER B
16 i 5 3 4 R B 5 R AR R SR B AL B L AR R B A XLT)
W R By, X b B i) 3 7R 3 R P 5 XU b 7R Bl 1R A
Pk T B Bl Sy WA B . 7R B R B B0 T O = F
B AR s A X .Y WA Z A B R
PE S R S RIE A E . B A B
BRBMERMBRINMANY [0SR ER A, RE R

E Bl 3 5 MR R BOK - 1) #0583 2 AT 5L BT LA
Je T B XU L RR B AN RS WA LY () 3 R B Y 4
Ve EAE, Hrn R B AR S XU M AR Bl AR JH 26
- 5 B IR (o7 B AR 4 TR RS T IR A6 . AFDU T A
T i 5 B 4 FH 5 0L 1) 30 7R Bl A FH Y W (B2 KT B )
B [ 0 0L v M 2R Bl = 7 T L SRR e
R EE R P ARKRABHAS Y. YZ) 5%
] R XS] i 7 Bl AR PR 4 T A 5 R W AR i £
(E 1,

K ENRE THEN KSR, —BAR
400
100 S 161 4 7 B 4 LR
5 M0 B0 1 BOR LTS
200 \ ‘ b 7B AR
B 100 "
g
5 MM» Ai4 thwﬂ b My o=
& 100 ‘ ‘ !, ' W \7//
/ .
\ —~ e
~200 “e
300 '
0 5 10 15 20 25
Bt %/ s

B4 2EERLERaERRXALS®

Fig. 4 Comparison of maximum displacements under unidirectional and bidirectional motions.
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Fig.5 Maximum displacement nephogram in Z direction of second liner under YZ combine motions.
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Fig. 7 Comparison of the compression safety factors.
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