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Abstract

Multi-layer

Large-scale metro shaking table test is designed
and conducted. The dynamic soil pressure and relation between
pressure peak value and seismic peak acceleration on metro sta-
tion side wall under different seismic excitation is studied. The
station structure movement mode under seismic action is dis-
cussed, as well as influence of soil-structure relative correlation
on dynamic soil pressure. Test result and conventional Monon-
obe-Okabe (referred to as 'M-O") dynamic soil pressure theory
calculation result are compared and analyzed. Results show that
residual soil pressure exists under strong earthquakes, which is
believed to be caused by soil entering plasticity. The dynamic
soil pressure peak value is found the biggest on the top-bottom
slab of side wall, the pressure on mid slab is second to it, and

that between floors smallest. Positive correlation exists between

station side wall dynamic soil pressure and soil acceleration
peak value. M-O method cannot accurately predict the test re-
sults. But passive and active M-O dynamic soil pressure can be
used to evaluate the upper and lower limits of actual dynamic
soil pressure.
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Fig.1 Comparison of resonant column test results of

prototype and model soil under different confining

pressure

1.3 EBEWZITREIME

HER AR N R A A A O, T A BB TR AR YL
2 AR . R R I IORE TR 58 1 N9 4 22
FEEALLAR 7 R 45 D R R S A5 4 . 5 R AR R S A i
RN 2 FroR o AR F I RO S Re s i35
BT 25t B R B2 AR A ) S AR S T

A, =SIA,,S/S, (1)

=K

A A1 ) O A5 AR RS T C A
THIFH

Sy Sy, Sp—73 5 Sy ] | i JBE R SRR F) AH
Itk

gy

D s AN 1

PV W R
*
ia AFE =gy -:
|
ied

T TH 1

b) THAR-U4% 35 A B AT

wE
©) FEH BN LM

d) HBERIGER BRI
K2 SRRl

Fig.2 Structural model making process
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Tab.2 Seismic dynamic sequence and features of

shaking table test input
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Fig.4 Test results and analytical solution of one dimension

site response transmission function
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on the side wall of station structure
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Fig.7 Correlation between side wall dynamic soil pressure

and acceleration peak value of station structure

3.3 KBLERE M-0 #EZh L E AT LE S 47

M-O J5 ik B dE T ¥ A AR R BIS Y B
R, s g AU 1 08 0 T A4S LR . M-
O iR ES LIRS (ILIK 8 a)) .

1
P, = 7KAEyOHZ(l -k,) (3)

K,. =cos’ (¢ —1P)/ {cos Y cos(s + W)

[1 +\/sin(8 +¢)sin(¢—‘1’)]2} (4)

cos(8 + V)

=K

Yo—HJE;

H—45M &

K,: = 3 L R AL

Y—— "R Ju] b 7% 5 ) K], ¥ = arctan (k,/ (1 -
k.))s

ky, , ke, ——743 51 A 7K RIS [ i B R 4K

d—— L N EEHEE A

S—4 k- T PEHE A




M-O #h52#sh + 51 (WLIE 8 b))

1
Py, = 7K,,Esz(l -k,) (5)

Ho, Ko A RSN + 161 280, 2 0
Ky =cos’ (¢ — W)/ {cos W cos(s + V)

[1__«/ﬁn(8 +d)sin(d —1p)]2} (6)

cos(d + V)
< (ke W Ko % : = | &7
LA li“imimwl sl | AR S
txizzh| | 7, e 17
B Ckvp
) H i P/\E F ! A AE
kW i v e W
5},/{" F¢§thW;W‘ EEniAY; E"Qw
- (N F i AR F

a) E3hEIET) b) wiEh kT
T roap AR 3 F WA AT B2 MR 3% 075 W o £
LA,
K9 Pit25kgh + ) M-O TR R 1#
Fig.9 M-O calculation diagram of retaining structure

dynamic soil pressure
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Fig.9 Comparison between test soil pressure coefficient and

M-O active, passive soil dynamic pressure coefficient
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