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Effect of Vertical Components of Ground Motion on Seismic
Response of Railway Buildings

SHI Xiong
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Abstract: In order to improve the seismic capacity of railway buildings, effect of vertical components of ground
motion on seismic response of the buildings is analyzed, and an evaluation model of seismic response of railway
buildings based on joint assessment of load—deformation relation is proposed. The mechanical response evaluation
model of vertical component of ground motion is constructed, the seismic yield response parameters of railway
buildings are identified, and the seismic yield response stress of railway buildings is evaluated by the
combination of load—deformation relation and limit load. The response of vertical component of earthquake ground
motion to railway building is analyzed. The momentum equilibrium equation and bending moment equilibrium
equation are established to construct the three—stage load—variation of earthquake response of railway buildings
and to optimize the evaluation model of seismic response performance of railway buildings with vertical

components of ground motion. The test results show that the model can effectively analyze the effect of vertical
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component of ground motion on seismic response of railway buildings. Simulink simulation results and finite

element simulation results have higher accuracy, superior identification performance of mechanical parameters

and accurate and reliable calculation results.

Keywords: Vertical components of ground motion; Railway; Building; Seismic response
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Table 1 Structural parameters description of seismic

response of railway buildings

BIRTTS AFR &/ (m) HHR y/(m) 2FR z/(m) ZT3/(kN)

1 4.65 532 7.65 54.68
2 3.43 9.37 9.58 45.56
3 8.87 8.97 5.65 32.46
4 0.54 6.65 8.58 53.46
5 7.36 8.54 1.54 55.78
6 9.68 6.78 9.65 45.78
7 9.54 3.43 2.57 53.54
8 7.33 2.76 2.37 41.22
9 4.48 3.44 8.21 36.54
10 5.65 5.38 7.53 78.43
11 2.54 7.54 1.77 43.65
12 6.53 3.21 0.54 45.32
13 3.47 8.68 8.65 34.57
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Fig.1 Seismic stress test output of complex sections of railway

buildings under vertical components of ground motion
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Table 2 Test results of seismic capacity parameters
H= HoZ N B2 s T/ (m/s) AN AS /mm

KIA50x450 0.65 500 56.764
KL320x180 0.54 400 67.554
KL380x380 0.45 800 54.678
KLA00x120 0.46 800 75.678
KLA00x460 0.76 600 62.544
KL800x200 0.64 800 54.855
KLA00x400 0.76 600 54.567
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