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Experimental Study on Shaking Table Test under Structure Coupling
Action of Integrated Underground Station with Soil and Upper Cover

HAN Xuechuan, TAO Lianjin", ZHANG Yu, SHI Ming
(Key Laboratory of Urban Security and Disaster Engineering of Ministry of Education
(Beijing University of Technology ), Beijing 100124, China )

Abstract: In order to study the seismic response law of the subway station structure with integrated superstruc—
ture ,based on the above ground underground integrated structure system of rail transit and single subway station
structure system, the shaking table test of silty sand was carried out. The seismic response of subway station structure
is studied from the acceleration and strain, and the results are compared with each other. The results show that: 1) with
the increase of seismic intensity , the acceleration peak of soil and the structure increases gradually, while the acceler—
ation amplification coefficient decreases gradually. The variation law of acceleration along the buried depth is related
to the type of ground motion; 2) with the increase of seismic intensity, the amplitude of tensile strain of the integrated
superstructure gradually increases. In the model, the amplitude of tensile strain at the end of the column is the largest,

followed by the side wall, and the floor shows the smallest value. 3) The acceleration and strain of the integrated sub—
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way station structure are smaller than that of the single subway station structure, while the acceleration variation law is

similar. With the increase of seismic intensity, the difference of strain amplitude gradually increases, while the differ—

ence increase show the gradual decrease and converge trend.

Key words: upper cover integrated structure ; seismic response ;numerical analysis;shaking table test;accelera—
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Tab.1 The parameters of shaking table
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Fig.1 Shaking table system and layered shearing model box
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Fig.2 The size and cross section of structure model( unit: mm )
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Fig.5 The layout of sensors in upper subway station model
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Fig.6 Time history curve and Fourier spectrum of input seismic wave
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Tab.4 The case of shaking table test

THFS  WAMES TS RRELatials Wy
1 I (BO) — 0.1
2 SNAATTIRPEEY))  SF-1 40 0.1
3 Bl (g MS-1 40 —
4 KRB (i) FX-1 40 —
5 I e (B1) — 0.1
6 IR GEY)  SF-3 40 0.3
7 2l () MS-3 40 —
8 R (i) FX-3 40 —
9 P (B3) — 0.1
10 SfftiRGiEys)  SF-5 40 0.5
11 Bl (rhig) MS-5 40 —
12 P (B5) — 0.1
13 \aftiBi(iEys)  SF-7 40 0.7
14 Bl (rhig) MS-7 40 —
15 P (B7) — 0.1
16 \Saftili(itys)  SF-10 40 1.0
17 Al (rhig) MS-10 40 —
18 P g (B10) — 0.1

B S SR EE Ve M ol s T N g L L ARy
— AT - A P ST TS A I A R
¥ JAT JA8 JA9 JA10 il JALL, FEARRY 45 ST A
BN AL RS TA16, 85 H i 28 SR A A iR 3h & 5
Brd A BEZE SR, O T AR TR, b5
— Al Ak A 4t T PP AR A o s AR Ak

T, T 25 T ARSI - (R PRy A0 a5 P ok 3 0
{EL RN AR R R B AR o SCAS Wl s i i
WAL 5540 50 5 T A TA16 sk P e A U AR Ry %
I RS AR B TR R B o, U ik o
B S8R G & R BER BER A RS  IRTHR S &
T KA , RO R B (L RE N E] 0.3
RTLAE Y, TR A A [ 000 055y o Sk
it A M RE 5 RSN TR R A, T R OR R
BOUZE RN, ARME THT , 2 HE D A S
BAY S, BT - W) oS3y T e e (N B R B0
HER I8 INFE I A A 22 5, Hoh | 250 A
EORIER/N(0.1g.0.3g) Bof, 45578 - 4% phy 3505 Wi 0 o551
o3 WA AL R o TSR R BT R A s N 22 i 14
KR BE R RECEARTRKRTF 1; Y A= o0
K (0.3g VL )BT, 2 1 A R R BT 4 A py s il
HUYSN N EE A S WS ONE Y Ery wt s AN =R PN i
AT AT 38t ) B S AR 4, BB A Sk
TR MR G SRS, IR R BUNT 111
WEI 2R 2. IR, M AR SR R N B
T A T TARIRES , M2k RS 1) b A4k it
R EA B B RORAE A ; TR i A MR8 (14
N, AR Sk TARRAS IR A S T AE
ARAS BT - PR3 5, 4 2540 3l 1 AH B R R
T BERZE R R A, TN B S Ak i i AR Y
ZERWEIN S A8 F A9 FOAELR B S At .

K8 45t 1 0.7g /N AATTRBEAE IR, il o,

£ 1200 = 1200 = 1200
£ E E / V| 1
& 1000 1 000f & 1000
2 3 g AN
= 800f = 800 £ 800
- B LY
%47‘2 600+ ;aé 600f @ 600
- | 8 VA e
B 400] % 400t ] ® 400 y /x 7 7 e rers ||
Jisa] —=T-FX- ol TN ol Y T-SF-
EREn! SR | B g0 TEE | 2 el /1 SRS
0 01 02 03 04 05 06 0 02 04 06 08 1.0 12 14 0 02 04 06 08 1.0 12 14
JinH R VA g JinH VA g IR A /g
(a) i 38 B VAT
g 1200 = = 1200 " - = 1200
i 1000 — % 1000 /// 1 & 1000 Pz
5= 800 5 800 % 800
: : ISR/
i@ 600+ ﬁ/ g@ 600} 1 < @ 600 \\\\
% 400 :E'—K 400+ E& 400 .'I'—:F—;
e —e—YT-SF-3
by 200 ?f B 2000 £y 7 ?/ / ——YT-SF-5
172 U L 1= 200 1 f / —v—YT-SF-7
= = p— ——YT-SF-10
= 0 | | = 0 | = 0 | I I
08 1.0 12 14 16 18 20 04 06 0810 1214 1618 2.022 06 08 10 12 14 16 18
i FEHOR 28 i FEHOR 28 i FEOR 28
(09)) 1599 ONEY S

B 7 A KW E ek B MEE R R K R AL

Fig.7 Peaking acceleration and acceleration amplification factor of points of model soil
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Fig.9 Peak acceleration and Fourier spectrum of model soil
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Tab.5 Strain amplitude of points in different conditions
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