464 559 # £ T B ¥ ik Vol.46 No.9
2024 4 9 H Chinese Journal of Geotechnical Engineering Sep. 2024

DOI: 10.11779/CJGE20230379

VoA ek 2 R RN & B AR I TS

Bk, T, KEAS, R R’
(1. FSFR AR TR R E K E S =, Bl 200092; 2. RS AR, EiE 200092; 3. g ird s ity 2 be(dkn)
HRAF, i 200125)

7 B TR TLIN T @ RR I K R B AN A A @ Bk ZE s, T A Y B RSO, &
X AV 2 G5 R LR 2 A A B AEL L T DG TT 25 b T 28UR0T I A0 S5 44 (R S MR AR A TS Il 3R T T ik
vh 1g JRB) ERRRIE Tk, it T 3 HiRTE N 178, 1/4 A1 1/3 MBS S Y, R TARBE. ARmE
SN T T A Bk i IR GBI L, I CLPES 2 CRHUERRD R R ZE s iR 3 & il 58 T
BUNZHR, XFEG AT T T2 1 TR 0 0o 3k 8 ) e R ) 7 R S A o G SRR . 5 PR ARk 25 M e AR L
FE7KP A ) R B R I 28 22 S 5 R TR B0 W AR, AR AT 0T 45 23l TR ALk e ek P FBOR 3RS ik 1.27 s
ST MO T BN, R PR S S SN, T L AT T A P 2 3l 0 4 A R O B O B N, B P RS A B
TR ATIE 2.3 4%, (6] BF S2ANIH% TO0ER (K030 1 e Ve i th, 8 3 38 s BB VAT 2 PR 5 LU 3n, R 51 1) fe 3 Hh fE 3
RS RLZRTHE 0, S BT 45 22 3k 435 W ) T R [ B R SR 2 . T Sl SR AT AL T 45 W Sth gk 2 30 4 g PO 3 7
Rt AN R Y S K H(E T

KHEIR: HOBRZENE: HhREMAR: PRENGIRLS; A BN

FESES: TU24 XHRFRIRAS: A XEHS: 1000-4548(2024)09-1800-09

EBE N BIFHEN983— ), B, T, #d%, A0, BRI TREFUER RIRK . E-mail:
yuhaitao@tongji.edu.cn.

Shaking table tests on a near-valley subway station
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Abstract: A large number of subway stations close to valley topography have been built in coastal and riverine cities in recent
years, and the seismic safety of near-valley structures is threatened due to the seismic amplification effects of valley topography
during earthquakes. However, the influence mechanism of valley topography on the adjacent structures has not been well
understood. In this study, a 1g shaking table test model method for a near-valley subway station is proposed. Three sets of
circular valley topography with depth-to-width ratios of 1/8, 1/4 and 1/3 are designed, the tests on a near-valley subway station
under different topography and ground motion input conditions are performed, and a subway station test without valley site is
used as a benchmark to investigate the seismic response of the valley topography on the adjacent structures. The results show
that the dynamic response of the near-valley structures is greater under horizontal transverse motion compared to the response
of the station structures without valley, particularly the acceleration amplification effects are up to 1.27 times at the structural
top slab. The bending moment of the structural column increases due to the valley topography, and the amplification of the
bending moment in the sidewall adjacent to the valley is more pronounced, i.e., up to 2.3 times compared to the tests without
valley site. Additionally, the peak dynamic earth pressure at the top of the side wall is higher. The local seismic amplification
effects of valley are more pronounced as the depth-to-width ratio of the valley topography increases, which leads to a greater
seismic response of the near-valley station structures. The research results can provide a scientific basis for the seismic design

and safety assessment of station structures around valley topography.
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Table 1 Main technical parameters of shaking table system
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Fig. 2 Distribution of near-valley subway station
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Fig. 3 Dynamic shear characteristics of model soil
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Table 3 Comparison of test valley topography
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