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Abstract: To carry out structural damage analysis on structures under special geological conditions, a
five-story frame structure spanning the f4 ground fissure in Xi'an was taken as the research object.
Based on the results from shaking table tests and ABAQUS finite element analysis, a BP neural net-
work model was trained. A two-parameter damage model combining deformation and energy was em-
ployed to calculate structural damage index. The weighted coefficient method was used to carry out
the damage prediction analysis of components, floors, and structures, providing evaluations of struc-
tural damage under different seismic impacts. The results showed that the structure on the ground fis-
sure site exhibited a significant hanging-wall/footwall effect, with the first layer being the weak layer.

The BP neural network’s damage prediction values closely aligned with the finite element calculation
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values across different conditions. The maximum prediction errors for components, inter-layer, and

overall structural damage indices were 8.86% , 5.66% , and 7.57% , respectively.

Keywords: ground fissure; frame structure; numerical analysis; neural networks; damage prediction
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Table 2 Damage indices of floors
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2 0.3 0.621 0.565 0.658 2 0.4 0.809 0.786 0.839
1 0.3 0.691 0.606 0.769 1 0.4 0.982 0.905 0.997
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Table 4 Neural network prediction results

i&%??)i @E‘ 1‘,,1/mm E/l/-] Di w D

45.325 286 512.187 0.537 0.049
42.791 358 670.158 0.524 0.096
54.763 406 434.875 0.639 0.175 0.752
65.082 485864.317 0.754 0.276
77.576 632939.771 0.881 0.403

VLM

42.990 271106.990 0.509 0.049
40.576 322 609.312 0.494 0.095
54.071 396 885.163 0.630 0.183 0.712
60.400 490 271.130 0.707 0.273
73.073 591431.176 0.829 0.400

El-Centro

%

48.254 279 670.260 0.566 0.050
46.646 304 206.558 0.554 0.097
59.317 383473.539 0.682 0.179 0.784
70.025 457 813.817 0.799 0.280
81.049 560 609.050 0.904 0.395
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