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Soil constitutive model and application in Xi’an f, ground fissure sites
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Abstract; To find a more suitable soil dynamic constitutive relationship model for ground fissure sites so as to
accurately study the dynamic response law of different distributions of soil layers in common sites and ground fissure
sites, the soil shaking table test for ground fissure sites was designed and completed with the f, ground fissure site in
Xi'an as an example. Then, the secondary developed equivalent linearization model, boundary surface model, and
Mohr-Coulomb model were established, and numerical analysis models were compared with experimental results.
Finally, ABAQUS numerical analysis was carried out on ground fissure sites and normal sites under six working
conditions with the boundary surface model as the constitutive structure, and the influence of ground fissure sites
distributed in different soil layers on the dynamic response of soil was explored. Results show that the soil had a
large plastic deformation under high earthquake intensities, and the boundary surface model was a suitable dynamic
constitutive model for soil in ground fissure sites. The seismic waves could be amplified in common sites and ground
fissure sites, but the effects were different under different working conditions. The ground fissure sites all showed
acceleration amplification effect, and the upper and lower wall effect was similar to the shape of “/\”. The
maximum influence range of the upper wall was 11 m, and the maximum value of the lower wall was 9 m. The
research results can provide reference for the seismic design and engineering application of engineering structures
under the ground fissure environment.
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Tab.1 Advantages and disadvantages of various constitutive models
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Fig. 6 Hysteretic curves of different constitutive models
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Tab.2 Relative difference of peak acceleration between test values and calculated values
s e A Al M B1 s B2
A AL HuF i A WA s FHIE
IEWEE fEE IEWRE RURE IERE RUEE
0.1g 0.141 0.254 0.224 0. 106 0.147 0. 144 0.169
El-Centro 0.2g 0.029 0.067 0.218 0.275 0.132 0.225 0.158
. " 0.4g 0.084 0.091 0.103 0.107 0.069 0.345 0.133
JEE IR EEAR A K A58
0.1g 0.010 0.058 0.058 0.022 0.139 0.128 0.069
PARYii} 0.2g 0.135 0.116 0.127 0.057 0.249 0.161 0.141
0.4g 0.158 0.058 0.015 0.034 0.286 0.176 0.121
0.1g 0.117 0.061 0.047 0.153 0.115 0.103 0.099
El-Centro 0.2g 0.202 0.030 0.154 0.144 0.047 0.048 0.104
S b R 0.4g 0.230 0.208 0.204 0.164 0.079 0.051 0.156
SRESd ity
0.1g 0.008 0.044 0.048 0.101 0.121 0.005 0.055
paRiipia 0.2¢g 0.122 0.171 0.044 0.210 0.198 0.194 0. 156
0.4g 0.206 0.016 0.052 0.234 0.201 0.284 0. 165
0.1g 0.057 0.148 0.053 0.104 0.060 0.114 0.089
El-Centro 0.2g 0.058 0. 147 0.016 0.125 0.036 0.101 0.081
L 0.4g 0.062 0.059 0.011 0.005 0.187 0.120 0.074
2 T4
0.1g 0.176 0.053 0.005 0.012 0.147 0.135 0.088
AR 1F)7 0.2¢ 0.068 0.036 0.061 0.063 0. 144 0.064 0.073
0.4g 0.069 0. 046 0.012 0.099 0. 145 0.093 0.077
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