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Shaking table tests on acceleration response of ground fissure site

XIONG Zhong-ming, ZHANG Chao, HUO Xiao-peng, CHEN Xuan
(College of Civil Engineering, Xi'an University Of Architecture and Technology, Xi'an 710055, China)

Abstract: The ground fissure has brought severe damages to the engineering structures. In the area of high seismic intensity, if
the spatial avoidance principle is still adopted, it will be bound to waste the land resources and restrict the urban construction. In
order to study the dynamic response of ground fissure sites, taking the ground fissure of f; in Xi'an city as an example, the
model test for the ground fissure site is carried out by means of the shaking table based on the laminar shear box. The test
results show that the acceleration amplification factor is related to the type and intensity of input seismic waves, the properties
and thickness of soil layers and the location of measuring points. Furthermore, the ground fissure site has hanging-wall/footwall
effect. All the peak ground accelerations of the hanging-wall and footwall reach the maximum at the site of the fissure, they
decrease from the fissure to the sides, and the rate of the hanging-wall peak acceleration attenuation is slower than that of the
footwall. At the same time, the peak ground acceleration of the fissure at both sides has the time difference, and the acceleration

change frequency of hanging-wall is faster than that of the footwall. The results may provide references for the engineering

application of ground fissure sites.
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Fig. 2 Dynamic characteristic curves of different soils
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Table 1 Physical and mechanical properties of soils
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wE 235 67 16.8 640 27.6 1.07 39.48
W 229 75 17.8  6.53 273 090 49.83
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Fig. 3 Soil box of test model
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Table 2 Similarity ratios of model parameters
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Fig. 5 Spectra of input seismic waves and white noise
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Table 3 Test conditions

THFS I T Hh R THFS RIS T Hh R
S1 I 0.05 S16 R 0.4g 8 FEFLAZIRE
S2 YL 0.1g 6 JEHEARFIRE S17 I 0.05¢
S3 El-Centro % 0.1g 6 FEFEAZRE S18 L% 0.6 8 IR FIAE
S4 ERW0.1g 6 LI ARZISE S19 El-Centro 3% 0.6g 8 IR FIAE
S5 HIEE R 0.05g S20 FHW 0.6g 8 IR B AL
S6 L% 0.2g 7 EREARTE S21 475 0.05¢
S7 El-Centro ¥ 0.2g 7 BEREARZRE S22 L% 0.8¢ 9 FERARZUSE
S8 R 0.2g 7 FEHARZURE S23 El-Centro 3% 0.8g 9 FERARZSE
S9 I 0.05 S24 BRI 0.8¢ 9 FERARZSE
S10 L% 0.3g 7 BRI S25 I 0.05¢
S11 El-Centro ¥ 0.3g 7 BB E S26 i 1.2¢ 9 FEFIBEIE
S12 R 03g 7 FEFEIEZRE S27 El-Centro % 1.2g 9 FEFIBEIE
S13 HIE R 0.05 S28 BERW1.2¢ 9 FEFIBEIE
S14 L% 0.4g 8 JEHEAFIRE S29 I 0.05¢
S15 El-Centro % 0.4g 8 JERAZIE
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Table 4 Frequencies and damping ratios of soils

T fHz 1%
S1 11.41 4.8
S5 10.94 5.6
S9 10.23 6.4
S13 10.23 7.4
S17 9.61 7.4
S21 9.38 7.8
S25 8.75 8.1
S29 8.05 9.1
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Fig. 6 Curves of positive and negative PGAs of ground fissures
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Fig. 7 Time-history curves of acceleration at measuring points
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Table 5 Maximum amplification factors of different input ground motions

yrp— LM o El-Centro % o HBu o
_ n _ n _
0.1g 6.323 5.094 4.872 3.368 3.489 2.881
0.2g 4.080 4.698 3.582 3.153 3.177 2.497
0.3g 3.904 4.176 3.063 3.294 3.101 2.488
0.4g 3.611 3.360 2.801 3.476 2.814 2.570
0.6g 3.142 2.368 2.254 2.991 2.036 1.991
0.8g 2.190 2.299 2.161 2.549 1.606 1.714
1.2g 1.556 1.691 1.499 1.469 1.239 1.612
G H 4.064 3.012 3.250 2.293 2.816 1.787
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Fig. 8 Amplification factors of acceleration of soil layers
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