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Abstract: The relative position between the liquefaction area and the structure, and the large displace-
ment induced by the liquefaction site have a great influence on the dynamic response of the under-
ground structure. Based on this, the research group carried out a series of shaking table tests on the
single-layer double-cross-section structure commonly used in subway tunnel construction. This paper
systematically expounds the relevant contents of the scheme design in this large-scale shaking table

test, including similarity relation design, foundation soil preparation, structural model preparation,
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waterproof treatment, test technology and sensor arrangement, test condition setting and so on. The

seismic response of foundation soil in free field condition of the liquefaction site is analyzed. The main

contents and achievements are as follows: the series of test design schemes can produce a better mac-

roscopic liquefaction test phenomenon; the boundary effect of the model box is small; under the same

peak value of ground motion, Kobe wave and Beijing artificial wave lead to the largest shear deforma-

tion of soil, while Mingshan wave produces the smallest shear deformation. The idea of test design

and the previous test results can make a good preparation for the later shaking table test.

Keywords: liquefaction; rectangular tunnel; large deformation; failure law; shaking table test
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Table 1 Scale relationship and similarity ratio design of
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Fig.2 Sampling by earth-moving machine

1.75 g/em’ i /N T B B o min=1.244 g/cm’,

Xof i g A 2R AT UKL 2 B il g (181 3) , 733 21 Y
AT AR B 4R PR AN 3 2 R 4 BTR o

(I s L A
Fig.3 Sand particle sieving test

F2 JtEAR AR
Table 2 Material properties of Beijing fine sand

ANYe# Ok E A% /mm FRAERLAS / mm AR MR RE
<2 <1 <0.5 <0.25 <0.1 <0.075
‘ D60 D50 D30 DIO C C.
A n&E/%
100.00 93.38 84.52 62.48 25.48 10.97 0.21 0.18 0.11 0.077 2.73 0.75

100
90
80
70
60
50
40
30
20
10

INF R E S E %

100 10 0.1 0.01

1
e / mm
P4 e bR

Fig.4 Gradation curve of the test sand
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Fig.8 Density test of foundation soil by irrigation method

FZ10 em B HE )2, 358 A7 2E 17 3 ) BURE A
Z B (B 9) A5 % B A 1 970 kg/m’, & K &
19.1% , W BR 28.1% , ¥HBR 16.7%

(a) B IEERE . (0) T LWEKE (o) MEBRELSH &
P9 a0 ARG o0 e P
Fig.9 Test on part of characteristics of clay in shaking table

test

1.3 S5HgtE B B ED L B o &

Shy S B M Ak A o AR Y () T R M 5 D TR
W B A AR 10) , Horb o B R K e MR e
5 1:0.3, A — 2 B E 1 Ul K 50 AT R

(b) St (© IR A
10 A8 AR 2%

Fig.10 Preparation of gypsum material

(@) iR

ZMAR L, FERSHEFEY S T N4 70.7 mm X
70.7 mm X 70.7 mm FY 37 5 PR B 54 B e 5 S 3
B 1.09 N/mm*([d11),

K11 srEils

Fig.11 Compression test

1344

5 I8 B TRY S5 A 1) #ay P RS 3 ki 0 T B
We fiiy #E 47 AR, 7R PR OIE B R BN BT, 2
@l mm A BB A 22 . A58 R 45 4 3000 M A 2 (1) 4%
WEIE B 4 )OCIBT 12(a) ) 5 (2) 9 1 BEAT BRI 5, oK
245 ey T JEG BRI 355 5 J3€ /1 Ak 38 il 55 45 ) o A
WIRE B B4, 25 i 31 S P Al T A JEE , B X B AR Y
FAF IR EE AN 12 () fr s o S5 Ak m K BE#R A 1.1
m, WP 13 BT 7R o 1 454 A0 355 v i 488 1 37 & — 0 0t
HMUERET I T WAL RS 0 A, T 057 T LA 12 A
Pl I3 RLAAL o 151 14 e U 45 4 i VR i 7%

177 13 177 15

30 177 13 177 30 13 4 i

1 1 T 1

C — T =

(a) 1EH 4 R B (b) FRA R AR T
B 12 B A 2k by 8 i R T
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Fig.15 Waterproof of shear box and structure
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