B4TH B # L T B ¥ ik Vol47 No.l1
2025 4 11 H Chinese Journal of Geotechnical Engineering Nov. 2025

DOI: 10.11779/CJGE20240966

£ FREI R AL # R BEIE b = Bh F1 0 B2 47 4

B, g, EFE L

(1. JERASE KA T TR A MR 9206 %, dbat 100044; 2. JbgtA8iE A EARE S TR0, b5 100044)

B 2. WRHEE - FEhE e, SRR SR KA. E5E, WA PRI R RIS,
BT AR T I Z I FIRR AR . RG, 2T 58K L A AL AR R K AR (R i R 2 3 R 5K,
KRR A AEN SRR, SR — M58 R R Ao (RS TE R R 3 ) 7 M 7 idc . DA 2022 4R T TR 6.9 i Nfl, 734
TREREIE I AE N AL T A SRR AE,  B0AIE T T SRR (A A Bk o R 9T 77 R 0 P Pk e o A 0 (A7 o o s 45 #4) 7
Wi 52 )T B SR Moot DS, R S PR PR ROR, TR A S R b T RS PR TE AR K
PR AR, W (LA RS BCR BEE DB ™ 5, I HLALAS [R50 SR B3 005 FO S AN T AL ARAL T Ko, i fg i
(B B T P BB S8 B 2%

R FRIETRE, WURHEh; MURSIEU, Bamal AR

thE S22 TU435; P315.9 XHRARIRES: A YEHE: 1000-4548(2025)11-2355-11
EEE M 1 R1996— ), F, WEWFF A, 38N HUTIZH E SR /T A T LA E 7 W78 T . E-mail:
Junfeng@bjtu.edu.cno

Seismic dynamic response analysis for tunnels considering coseismic displacement
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Abstract: Fault dislocation is a form of dynamic impact load that induces permanent deformation of the stratum in the vicinity
of the fault. Based on the finite-fault source and crustal velocity model, coseismic displacement is computed according to the
layered dislocation theory. Then, this paper presents a fling-step effect ground motion expression considering the pulse period,
peak displacement and permanent displacement. According to the fling-step effect ground motion expression, the coseismic
displacement field is transformed into a dynamic displacement process, and the seismic response of tunnels considering
permanent displacement is analyzed. Taking the 2022 Menyuan earthquake as an example, the deformation and damage
characteristics of the Daliang tunnel are analyzed, validating the rationality of the proposed method. Additionally, the impacts
of pulse period and peak displacement of near-fault ground motions on seismic response analysis of crossing fault tunnel are
investigated: shorter pulse periods correspond to larger unidirectional velocity pulse amplitudes, resulting in more pronounced
impact effects of fault slip and more severe tunnel damage; at constant pulse period, higher peak displacements result in more
severe tunnel damage, and the impact of displacement rebound on structural damage is not negligible; the destructive effect of

peak displacements on tunnels is more pronounced compared to pulse periods of ground motions.
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Fig. 3 Schematic diagram of finite fault source
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Fig. 4 Schematic diagram of viscoelastic boundary
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Table 1 Parameters of crustal velocity model in Menyuan area
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