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Abstract: The large-scale shaking table tests on an underground structure embedded in soil need extremely high cost and long
test period, and usually they can hardly be frequently conducted in a short time. In order to successfully conduct the tests,
predicting their responses before the tests is meaningful. The fully-numerical prediction method has been widely applied in
model tests, but sometimes the results may have a great error, especially under the strong non-linear condition. To improve the
accuracy of the prediction, the method combining both the numerical analysis and the free-field shaking table tests is proposed
to predict the seismic responses of underground model structures in shaking table tests. The method using the data of the
free-field tests to estimate the parameters for the Integral Responses Displacement Method is firstly introduced. The seismic
responses of underground model structures in shaking table tests are predicted using the proposed method and the traditional
fully-numerical prediction method. The predicted results are then compared with those by the subsequent tests. It is shown that
the accuracy of the predicted results by the proposed method is greatly improved compared with that by the traditional fully
numerical method. The proposed method can be used to qualitatively predict the seismic responses of underground structures in
shaking table tests and further improve the design of the subsequent tests.
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Table 2 Maximum shear moduli of soil layers (MPa)
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Table 3 Loads for integral response displacement method

S R S K T [ B R
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IM-6 0.47 3.00 2.73 -0.70 -2.63 -0.97 0.97
M-12 -1.23 -3.46 -3.14 0.81 3.08 1.14 -1.14
x4 TEHMBEME G
Table 4 Estimated dynamic shear moduli G of soil (MPa)
L 12 1(G)) T2 2(Gy) T2 3(Gy)
IM-6 1.8 7.9 25.9
M-12 1.5 2.7 9.2
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Table 6 Properties of material and section
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Fig. 9 Model structure in subsequent tests

Table 6 Comparison between predicted and subsequent test results

F 6 TIN5 RERIERITLL

T4 Ja BRI 4 AR S5 R 4 A KBTI 4
T — JEAR K P AHXS A7 4% /mm 0.35 0.45 0.15
TR A 3 % 11l 477 /mm 0.05 0.09 0.02
T — B A AR N A e 2.15 5.54 7.32
T — B A AL TR AR e 1.95 6.10 7.24
M — 2 B R AR e 0.27 0.70 1.96
M6 R — 2 e A58 TR AR e 0.86 0.46 1.35
T — E A7 55 N AR e 0.44 0.75 1.96
R R A AR R AR e 3.02 3.43 6.41
O R 2 AR R AR e 1.48 3.45 6.39
iR R e A TR AR e 0.81 0.79 2.47
MR TR A MR TR AR e 0.76 0.80 2.47
HF ARSI e 1.21 1.22 3.08
T JEAR K AEX A7 /mm 0.88 0.75 0.35
TR A 3 %% 11477 /mm 1.10 0.15 0.10
T — B A AR N A e 5.01 7.93 13.33
T — B A A TN AR e 7.80 7.94 14.32
b1 Ry = Wy B A TES 1.06 0.93 2.61
M1 iR — 2 e A8 TR AR e 2.59 0.51 1.20
iR — A RS RRAR  pe 1.63 0.93 2.44
R R A AR R AR e 2.82 3.62 10.32
T 2 A A N AR e 3.36 3.59 10.28
MR R e AR TR AR e 2.79 0.93 3.28
iR A TR AR e 1.82 0.92 3.39
HF A RN AR e 1.38 1.44 4.27
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