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Abstract

In order to investigate the dynamic response caused by the train passing through the railway station
building on canopy structure, this paper introduces the modal synthesis method into the analysis
of the vehicle-induced dynamic response of the station building canopy structure, and verifies it based
on the measured results. On this basis, the influence of the change of train speed on the dynamic re-
sponse of the canopy car is studied. The results show that the error between the peak value of the
dynamic response calculated by the theoretical analysis method and the measured value is less than
15%. The impact coefficient of each part of the canopy will peak twice when the speed is 210 km/h
and 280 km/h, and the impact coefficient reaches the maximum value when the speed is about 280
km/h. The impact of vehicle speed on the canopy edge is more significant than that in the middle
of the canopy, and the impact coefficient of each span end of the canopy is greater.
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Figure 1. Coordinates of the car body in space
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Figure 2. A typical “bridge construction in one” station building structure
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Table 1. Peak error of acceleration response between measured value and calculated value of measuring point in the middle
of waiting hall roof
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Figure 3. Station floor canopy measuring point location diagram
B 3. ¥ifT BRI s E R EE

FR > 2R N ML 0N s B IR oy REOM BN 20 B 4 .

Table 2. Dynamic response of measuring points on the edge of canopy at different speeds
% 2. NEIZER T AL E N S50 0 &

ZE 3 (km/h) 230 240 250 260 270 280 290 300
311 u-pk 0.079 0.085 0.086 0.097 0.134 0.115 0.110 0.107

S — P U # 77 u-pk 0.068  0.068  0.068 0.068 0068  0.068  0.068  0.068
1 1162  1.248 1261 1414 1962  1.689  1.611 1572

/7 u-pk 1143  1.207 1265 1478 1781 1411 1430 1414

12 #77 u-pk 1122 1122 1122 1422 1122 1122 1122 1122
1 1.019 1.076 1128 1318 1588  1.258 1275  1.260

377 u-pk 0017  0.023 0021 0023 0031 0038 0026  0.025
5 5 ik #77 u-pk 0.009 0.009 0009 0.009 0009 0009 0.009  0.009
i 1.767 2473 2288 2495 3261 4036 2792 2616

7 u-pk 0.853 0.900 0.976 1.116 1.248 1.038 0.989 0.972
ot # )7 u-pk 0.803 0.803 0.803 0.803 0.803 0.803 0.803 0.803
n 1.062 1121 1.215 1.389 1.554 1.293 1.231 1.210
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Figure 4. Impact coefficient of measuring point at the edge of canopy at different speeds
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Table 3. Dynamic response of each measuring point in the middle of canopy at different speeds
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%58 (km/h) 230 240 250 260 270 280 290 300

17 u-pk 0.029 0.030 0032 0038 0041 0035 0031 0.026

5 — #77 u-pk 0.024  0.024 0.024 0024 0024 0024 0024 0.024
n 1229  1.250 1.350 1597 1.716 1461 1278  1.098

/7 u-pk 0.157 0154 0.167 0182 0189 0.185 0.184  0.162

B 12 B 77 u-pk 0.149 0149 0149 0149 0149 0149 0149  0.149
n 1.056  1.035 1121 1221 1270 1241 1235  1.084

/7 u-pk 0.047  0.049 0.052 0058 0064 0051 0049  0.045
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/7 u-pk 0.101 0108 0113 0129 0115 0113 0109  0.104

W 12 B # 77 u-pk 0.101 0101 0101 0101 0101 0101 0101  0.01
n 1.001 1071 1123  1.282 1139 1115 1.078  1.033
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Figure 5. Impact coefficient of measuring point in middle of canopy at different speeds
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