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Abstract ; At present, the dynamic amplification coefficient of bridges defined in domestic and foreign codes cannot
fully reflect the influence of various complex factors on the dynamic performance of bridges. In the design stage, it
is a normal state for every bridge to be calculated. Accordingly, this article established the high—speed train—track—
bridge coupled vibration system model to analyze the dynamic characteristics of 33 bridges under different vehicle
types and speed loads. Based on the probability statistics theory, the concept of spectral function was introduced,
taking the natural vibration period of structure as the index. The function expression suitable for calculating the
dynamic amplification coefficient spectrum of the bridge structure under vehicle bridge coupling was obtained at a
certain guarantee rate. Another 10 bridges were selected for vehicle-bridge coupling calculation to verify the appli-
cability of the dynamic amplification coefficient spectrum method. The results show that the method has certain
guarantee rate and applicability. Finally, some suggestions are given to improve the accuracy of the method.
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Tab.1 Dynamic amplification coefficient of bridge structures under different types of high—speed trains

Bl i pered pered | Ccman - Feneh I SR o2 SO

number /m /s /s ICE TGV series irain train rain
1 SS 24 0.137 0.04 1.367 1.341 1.485 1.434 / 1.271
2 SS 32 0.196 0.071 1.952 1.966 1.579 1.678 1.159 1.127
3 SS 32 0.206 0.067 1.875 1.69 1.836 1.949 1.244 1.289
4 SS 32 0.198 0.066 1.897 1.64 1.791 1.899 1.236 1.263
5 SS 16 0.101 0.094 1.521 1.434 1.461 1.505 1.236 1.198
6 SS 40 0.276 0.115 1.322 1.411 1.373 1.339 1.171 1.122
7 CB 80+128+80 0.913 0.741 1.23 1.211 1.213 1.234 1.173 1.183
8 CB 55+80+55 0.581 0.306 1.264 1.278 1.266 1.209 1.21 1.122
9 CB 48+5x80+48 0.8 0.446 1.232 1.215 1.227 1.25 1.057 1.103
10 CB 44+68+44 0.543 0.234 1.273 1.182 1.242 1.267 1.219 1.191
11 CB 32432 0.225 0.079 1.95 1.548 1.99 2.06 1.129 1.122
12 CB 24424424 0.162 0.042 1.321 1.419 1.321 1.227 1.321 1.432
13 CB 32432432 0.265 0.074 1.543 1.425 1.541 1.518 1.425 1.245
14 CB 48+80+48 0.526 0.302 1.289 1.212 1.186 1.272 1.202 1.212
15 CB 60+100+60 0.658 0.465 1.206 1.219 1.196 1.211 1.171 1.198
16 Steel 48+80+48 0.417 1.068 1.207 / / / 1.158 1.174
17 Steel 48+80+48 0.41 0.983 1.192 / / / 1.157 1.171
18 Steel 96+168+96 0.934 1.471 / / / / 1.092 1.101
19 Steel 10+10+10 0.058 / 1.284 1.282 1.191 1.238 1.205 1.278
20 CB 32+48+32 0.331 0.122 1.257 1.15 1.401 1.415 1.257 1.145
21 CB 40+56+40 0.396 0.164 1.198 1.257 1.538 1.611 1.667 1.409
22 CB 40+64+40 0.418 0.195 1.126 1.193 1.129 1.144 1.194 1.453
23 CB 48+80+48 0.519 0.301 1.289 1.212 1.186 1.272 1.202 1.212
24 CB 60+100+60 0.649 0.464 1.206 1.219 1.196 1.211 1.171 1.198
25 CB 44+68+44 0.512 0.237 1.224 1.106 1.156 1.139 1.608 1.411
26 CB 55+80+55 0.612 0.324 1.301 1.257 1.238 1.221 1.408 1.206
27 CB 48+5x80+48  0.794 0.44 1.214 1.196 1.207 1.223 1.071 1.085
28 CB 70+125+70 0.822 0.749 1.189 1.179 1.158 1.18 1.135 1.173
29 CB 80+128+80 0.882 0.857 1.166 1.212 1.162 1.209 1.038 1.1
30 Steel 12+16+12 0.124 0.059 1.599 1.739 1.694 1.669 1.564 1.42
31 Steel 16+20+16 0.156 0.075 1.873 1.928 1.874 1.846 1.372 1.434
32 Steel 16+24+16 0.182 0.078 1.543 1.775 1.766 1.731 1.19 1.162

33 Steel 30 0.216 0.746 1.374 1.164 1.26 1.235 1.144 1.096
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Tab.2 Dynamic amplification coefficient of bridge structures under different speeds

Bridge number z::;gj‘i liar:f)?}b 160 km/h 180 km/h 200 km/h 220 km/h 240 km/h 250 km/h
1 0.137 0.040 1.059 1.042 1.082 1.421 1176 1163
2 0.196 0.071 1.074 1.096 1.09 1.076 1.141 1.206
3 0.206 0.067 1121 1.098 1113 1.289 1.204 1312
4 0.198 0.066 1.169 1115 1.108 1225 1.263 1.326
5 0.101 0.094 1124 1106 1.204 1.091 1.105 1126
6 0.276 0.115 1.077 1.07 1.079 1124 1.147 1411
7 0.913 0.741 L1 1122 1,145 1178 1.183 11
8 0.581 0.306 121 1.08 1.05 1.061 1.081 1.051
9 0.800 0.446 1.025 1.057 1.058 1.077 1.096 1.047
10 0.543 0.234 1.205 1.219 1.081 1.072 1.134 1.062
1 0.225 0.079 1122 1.091 1121 1.129 1104 1129
12 0.162 0.042 11 1167 1.343 1.376 1.407 113
13 0.265 0.074 1.108 1.425 1.206 1.205 1.245 1.425
14 0.526 0.302 1.169 1173 1.202 1.166 1.193 1,125
15 0.658 0.465 1104 1127 1.14 1.155 1.158 1.075
16 0.417 1.068 1.093 111 1121 1132 1.155 1.105
17 0.410 0.983 1102 1112 1124 1.136 1.148 1121
18 0.934 1.471 1.075 1.079 1.092 1.085 1.101 0
19 0.058 / 1.071 1115 1207 1.22 1.235 1,125

270 km/h  275kmh 300 kmh  325kmh 350 kmh  375kmh 400 kmh 420 km/h
1.231 1193 1.288 1.485 1.386 1193 1.258 1.341
1.159 1.253 1.484 1.926 1.966 1.309 1559 1.952
1172 1.417 1553 1.69 1.389 1.513 1763 1.949
1.195 1.302 1.404 1.534 1.64 1.495 1715 1.899
1.236 1.405 1.521 1.42 1.434 1.348 1339 1344
1171 1.278 1.198 1.373 1.255 1,195 1.14 1,145
1181 1111 1153 1.187 1193 1216 1.23 1.234
1122 1.098 1.106 1152 1174 1.264 1.266 1.278
1.103 1.086 1.097 1.099 1103 1176 1221 1.25
1.191 1.092 1.135 1142 1.158 1.202 1174 1.273
1116 1.218 1.548 1.215 1.225 1.591 1.99 2.06
1.432 1177 1,187 1.245 1321 1.323 1.387 1.419
1.25 1.165 1202 1.345 1.543 1411 1344 1212
1212 1.146 1.159 1.186 1.196 1212 1.251 1.289
1.198 1112 1.135 1176 1.206 1.195 1216 1.219
1174 1.139 1.165 1.189 1.207 / / /
1171 1152 1,165 1178 1192 / / /

0 / / / / / / /
1.278 1.167 1133 1191 1.216 1.224 1.265 1.284
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