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Seismic Performance Analysis of Building Structures Considering Soil — structure Interaction
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Abstract: To evaluate the changes in seismic performance of building structures under soil — structure interaction, a numerical
calculation model was established using the finite element method, taking a specific engineering project as an example. A
seismic simulation shaking table was constructed to simulate and analyze key response indicators such as the interlayer
displacement angle, horizontal structural forces, and maximum shear force borne by the foundation of the building structure
under seismic excitation. The results indicate that under soil — structure interaction, as soil stiffness increases, the interlayer
displacement angle of the building structure decreases from the 1st to the 5th floor. Additionally, with the increase in foundation
bearing capacity, the horizontal displacement of the building structure exhibits a downward trend under low — frequency, mid -
frequency, and high — frequency seismic waves. Under the conditions of transverse waves, longitudinal waves, and surface
waves, the maximum shear force at the base of the building structure first increases and then decreases as the seismic wave
velocity increases. The research findings provide an important basis for optimizing the seismic design of building structures and
enhancing their overall performance under soil — structure interaction.
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Fig. 1 Schematic diagram of shear wall structure layout plan
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Fig.2 Schematic diagram of the layout plan of
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the frame shear wall structure
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Table 1 Physical and mechanical parameters of foundation soil

P =X i ™

BE AR iﬁi(iig TN S
1 2 22.3 18.5 0.68 2.69 121
2 WmE+ 25.1 19.2 0.72 2.70 15.2
3 Fit 28.7 19.8 0.85 2.71 18.0
4 i 12.5 20. 1 0.40 2.68 12.3
5 b 15.3 20.5 0.45 269 10.5
6 ik 10.8 21.5 0.38 275 11.8
7 oYl 8.0 22.0 0.35 2.72  14.7
8  EWMEELE 237 19.5 0.70 2.71  14.0
9 MYEFEEIemiA 2001 20.7 0.65 2.69 16.0
10 kS 5.0 21.5 0.30 2.73  12.9
11 £&RikiEks 16.5 22.8 0.25 1.28 17.9
12 RRLIERE  24.0 25.0 0.33 0.25 16.6
13 HRUEERS  14.8 23.6 0.41 3.98 13.8
14 MREIERSE  13.9 24.1 0.66 4.22 15.2
15 ZRE+®E 1.8 24.0 0.28 3.07 22,0
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Table 2 Definition of interaction parameters
between soil — structure
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Fig.3 Earthquake simulation platform
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Fig. 4 Time history curve and response spectrum of seismic waves
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Fig.5 Inter story displacement angle response of buildings
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Table 3 Horizontal displacement response of building structures

HHRE ) RGP K- BB/ mm
/kPa 0.5 Hz {&J 5 Hz Hj5 15 Hz ¥
100 2.5 4.0 6.5
150 2.0 3.5 5.5
200 L5 3.0 4.5
250 ) 2.5 4.0
300 1.0 2.0 3.5
350 0.8 1.8 3.0
400 0.6 L5 2.5
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Fig. 6 Maximum shear response of building structure foundation
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