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Abstract: The traditional method for the analysis of the bearing capacity of steel plates in steel
structures under external vibration analyzes the overall steel plate structure and stress character-
istics to obtain the relationship between load and vibration frequency. This approach, however,
provides results with high deviation because it ignores the stress-strain relationship between the
steel plate and the concrete. A novel finite element analysis method for the analysis of the bearing
capacity of steel structure plates under external vibration is proposed. The cross-section of the
steel structure plate is simplified to the rectangular section of the concrete and the I-section of the
corrugated steel plate. The interaction between the steel plate and the concrete is simulated and
analyzed with the CONTACI2 contact element in ANSYS finite element software. The stress-

strain relationship of the soil and steel plate and the stress-slip relationship of the interface mod-
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ule are analyzed. The load increment of the steel plate under external vibration is obtained

through the force balance iterative method. Then, the finite element method is used to analyze

the bearing capacity of the steel structure plate under external vibration. Experimental results

show that the proposed method can accurately and efficiently realize the finite element analysis of

the bearing capacity of steel structure plates under external vibration.

Keywords: steel structure building; steel plate; external vibration; bearing capacity; finite

element analysis; strain relation; slip relationship
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Fig.1 Maximum stress of beam at each layer
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Table 1 Maximum values of SDIR, SBY, and SBZ of beam
B2 SDIR e Kf/MPa  SBY fit K{fi/MPa SBZ ft KA{ii/MPa
1 9.6 5.45 17.1
2 16.7 7.95 24.5
3 30.7 16.8 31.6
4 18.7 10.3 27.8
5 17.9 12.6 29.8
6 17.8 14.7 32.7
7 23.5 21.2 37.7
8 17.8 14.5 40.1
9 17.2 15.6 39.5
10 16.0 13.9 37.3
11 14.3 5.6 35.0
12 13.5 10.7 31.6
13 12.4 13.9 27.3
14 10.0 12.7 23.8
15 9.65 19.8 19.9
16 7.65 9.0 15.3
17 7.4 5.61 12.0
18 5.45 4.08 9.4
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Fig.2 Result of longitudinal shear strength obtained by the proposed method
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Table 2 Maximum load values by using the three methods
5 i A1 BE5 1 H S AR A2 WS SR AR
/m’;x A B C ik Ak By C ik
URIELES R ERES I3 B 4 R AR [ ki 3 B 4
10 115 92 116 109 122 105
20 126 145 122 120 117 120
e B 2 (B AR /KN 30 118 121 117 132 144 129
40 123 112 125 131 153 133
50 129 143 126 158 143 152
60 131 125 130 167 151 165
1 109 90 107 78 84 78
2 112 138 115 142 169 147
RS (R /KD 3 137 116 130 132 135 130
4 135 126 132 160 161 159
5 129 143 125 154 163 154
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