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Abstract: In the general section of highway tunnels, the seismic damage, which makes lining collapse, universally occurs in the
construction landslide section during Wenchuan Earthquake. Based on the seismic damage survey data of the general section of
highway tunnels, it is meaningful to analyze the seismic damage characteristics, seismic damage mechanism and treatment
technologies of the construction landslide section of highway tunnels suffering intense earthquake. The seismic damage
characteristics of the construction landslide section of highway tunnels in Wenchuan Earthquake regions reveal that the
secondary linings in the construction landslide section of weak wall rock suffer collapse or even overall collapse in serious
section. The seismic damage mechanism of the construction landslide section of highway tunnels is that the earthquake inertia
force is significant and the forced displacement has small influence. After the measure of backfilled grouting and staggered
construction joint in the landslide section of highway tunnels in the highly seismic region, the damping rates of the principal
stresses and internal forces are all above 35%. It is shown that the processing is effective to the construction landslide section of
highway tunnels to improve the anti-seismic capacity. The research results are of important singnificance to the anti-seismic

technology in the communication of lifeline engineering in high-intensity earthquake moutainous areas.
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Table 1 Seismic damage situations of tunnel surrounding rock in construction landslide section
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Fig. 1 Collapse of secondary lining of Youyi tunnel
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®2 HHERAYBENFESH

Table 2 Physico-mechanical parameters of models

MEZH

R AR Y

JNm ) c/kPa  @/(°) E/MPa u
11 2 A 25 1500 49 20300  0.25
VA 20 54 21 980 0.45
WIS 22 — — 23500  0.20
R4S 25 — 30500  0.20

*3 EMESY
Table 3 Relevant parameters of interface
BEEERE FRIAN FEREMAER T RS EH
0.32 130 0.55 0.05
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Table 4 Simulation modes
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Fig. 4 Time-history curves of seismic acceleration
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Table 5 PGA magnification factors
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Table 6 Displacement difference at two measuring points of lining

and surrounding rock at side wall
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Fig. 5 Collapse of secondary lining
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Fig. 6 Cracking and water penetration of reticular lining

BEIE 2B g LA, Wi A, 5 A )
FRL BK, VIRIREZRERIE T, W3k
G, BLRHEEIE T, RUIEERE, R R AT
FERNER . AR REUA R R OT 2 [BIEA L
TR R SRR, SRl N A R WIEE . 9 BE
FPORGE S TOEWE ZIFE FRE, X WGk 7
Tt T35 07 B AL R A IR, SCAP SN IR,
BT IAS IR R, IS REE . BT
U, TSR TT BN A G R i AT ALV

LR, 5 P Bl gk i i e 2 2 VB Rl R 5% A
R E . BB E BRSO A RO, AR
GETLE LM T SR, ME T AERE N . RARD . WOk
T BRI “ RV E SR+ E e gg” (T Bk
ISR A S R B IR ) BB TS T .

3.2 HARMEAR

NI FUIE T35 7 BRI Rl R+ 54 e g
AR HTIRRE ROR,  LAARCVE BRI e 55 07 BON B
TS, FIA FLACY ST B 7T, i+ 5
[F] 2.1 715, WHETHIE TR,

TR A GG F R E, AT 12 m, 4895
0.1 m, W7, 8Fa~. I At T35 G
B 7D, WA ks — e (B3,
3.3 HEERREESH

SR/ A Tk AT iR NI LRI A
2k, WEEBIHIAE 18 s 24, WUREL 17.5~18.5 s
AR 2 HEAT 347

T TR
I I 12 i 6 !
P

’ 12

7 #ZE R E R R
Fig. 7 Staggered setting of shock absorption joints between primary and secondary linings
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Fig. 8 Setting of shock absorption joints of secondary lining
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Table 7 Simulation mode
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Fig. 9 Time-history curves of first principal stress
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Fig. 10 Time-history curves of third principal stress

FH P 10 AT, 2247 1R it T35 U7 BORE “ Rl 3EE
ARG AE” WIRTE IS, 28 = 5 N e 9 U 4
SHAEL N B RER o R 2 a0 5 = o N g i I 446
5 17.13 MPa [£ % 11.08 MPa; A7 338 55 = 3= 3 /1
AR 4850 {f 1 17.46 MPa P& % 11.02 MPa.

(2) NI FE S A

a) AHHT

A AN RS A A B-1. B-2 L2546 17.5~18.5
s IFFE M ZE W 11 Fros o

307 — B/
~ ---- B-14
g 20r ~
z
'ﬂg 1.0
S of
& =
‘Hm—lo

-2.0

17.5 176 177 178 179 180 181 182 183 184 185

i) /s

11 ZEERTZEhL
Fig. 11 Time-history curves of bending moment
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Fig. 14 Time-history curves of vertical displacement
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Table 8 Comparative analysis
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