o 324 5 4 e [ 5 UCE 5 B IR A A Vol. 32 No. 4
2021 4F 8 H The Chinese Journal of Geological Hazard and Control Aug., 2021

DOI: 10.16031/j.cnki.issn.1003-8035.2021.04-14

5 7= (X BB 3K 55 [l = i O Bt - HL = F5 e Y
TERR S

B, BT, R E?
(1. :ihjflikk%iﬂil# %, L% 100144;
2. PHBEERAWEFRAE], J®H &HT  530000)

TEE gt — 25 5 b 7R A O R I R R A M R M, DA TR R I T T R G TR A SR AE, A FLACT B
U, X 5 5 X% G 5 B A T B A - B A i R AT A 5T, XL A T JE 0 A R — (AL g ) T A
il . (BE-FE-HE S5 M) A 5 M AL B B 9 ), W SR A5 SR R BT B — AR Y R 0 B8 A BN T 1.35% . 1.09%; 15 it
— B RS SUL T AR b (38 R T 0.44%) 5 H T B 58 4L 45 440 (00 8 U R M 8 0, 95t — 9 3 i s S50/ T 30.49%; B 5 T
F1 35 1 A FE B R LR 2 &b, 35— M R H 2 R E T 1.43%, 6.71%,T&ﬁﬂjiﬁ‘lﬂi/J\ir%?§ﬁmﬁT 145.91%.
143.72%; 25 DA B P9 3 43 1T, #1510 B0 5% 00RO T 15 0 — , A 1805 P I ) 1 B SR T M - L 8 A AT B AR o
SRR R OE TR B A TR DB AR -BESE A bE - -BE 4N R b R R e

hESES: P6Y4 XEFRERD: A XEHS: 1003-8035(2021)04-0106-07

Analysis on the effect of pile-raft anti-seismic measures for the
tunnel section of weak surrounding rock in strong earthquake area

CUI Guangyao', LI Pengyu', WANG Qingjian
(1. School of Civil Engineering, North China University of Technology, Beijing 100144, China;
2. China Railway Tunnel Group No.4 Co. Ltd., Nanning, Guangxi 530000, China)

Abstract: In order to further improve the safety and stability of railway tunnels with weak surrounding rocks during earthquake,
the Xinping tunnel at Yumo Railway was taken as an example and, to study the effect of pile-raft seismic measures at the tunnel
opening in soft surrounding rocks during strong earthquake using FLAC®® numerical simulation software. The structural
displacement and internal force of the two linings without reinforcement were compared, the research results show that the
vertical displacement of the pile-arch structure reduced 1.35% and that of the pile-raft-arch structure reduced 1.09%; the side
wall convergence of the pile-arch structure has little change (increase 0.44%); due to the better overall stability of the pile-raft-
arch structure, the side wall convergence of it is reduced by 30.49%; At the two dangerous sections closest to the entrance of the
tunnel, the minimum safety factor of the pile-arch structure has been increased by 1.43% and 6.71%, and the minimum safety
factor of the pile-raft-arch structure has been increased by 145.91% and 143.72%; The anti-seismic effect of the pile-raft-arch
structure is better than that of the pile-arch structure. It is recommended that the pile-raft-arch structure should better be adopted
for seismic reinforcement at the opening section of Xinping tunnel.
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Table 2 Physical and mechanical parameters of the materials

POEHEE ERE/(KN-m™) JHFALL SRR /GPa INEEIEF/(°) Bi5 J1/MPa

VYA 19 0.4 2.0 24 0.2
VA 21 0.3 5.0 36 0.5
| k= 25 0.2 20 51 1.5
WX 23 0.2 20 — —
) 24 0.2 27 — —
JinE 23 0.35 7 — —
i 25 0.2 28 — —
R 25 0.2 28 — —
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Fig. 3 Acceleration time history curve
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Fig. 4 Arrangement of section
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structure section
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Fig. 8 Cloud map of vertical displacement of second lining structure
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Fig. 9 Cloud map of lateral displacement of second lining structure
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Fig. 10 Side wall convergence value

x4 BRABBURSRRREIR

Table 4 Maximum side convergence value and anti-seismic

effect
T ISR K A /mm BRI %
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Table S Monitoring section minimum safety factor and anti-
seismic effect
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Fig. 11 Internal force at each monitoring section
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