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Abstract

To investigate the influence of train speed on the train-induced dynamic response of the canopy
structure in an integrated bridge-station high-speed railway station, this study takes a typical station
canopy as the research object. A 1:15 scaled simulation model was established by combining vehicle-
bridge coupled dynamics with the mode superposition method, and the dynamic responses at the
edge and middle of the canopy were analyzed under train speeds of 30~60 km/h, corresponding to
prototype speeds of 170~250 km/h. The results show that the displacement responses at all moni-
toring points of the canopy increase continuously with train speed. The mid-span displacement is
consistently greater than that at the ends, and the difference gradually enlarges. The impact coeffi-
cient at the edge monitoring points generally increases with train speed, while that at the middle
monitoring points also shows an increasing trend. For both regions, the maximum impact coeffi-
cient occurs at the ends, and its growth is significantly greater than that at mid-span.
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Figure 1. Station elevation drawing
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Table 1. Similarity coefficient between model and prototype
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Figure 2. Calculation sketch of the train
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Figure 3. High-speed railway station of “integrated bridge-building structure” and meas-
uring point layout
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Table 2. Comparison of measured and calculated peak displacement responses at the middle points of the canopy
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B v 0.050 0.750 0.840 12.03
B s 0.057 0.856 0.946 11.21
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Figure 4. Station floor awning measuring point location diagram
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Table 3. Dynamic response of measuring points on the edge of canopy at different speed

3 3. FRIZERE T Fhia S &M =z 10 L

72 5 (km/h) 30 35 40 45 50 55 60
/7 u-pk 0.086 0.086 0.088 0.090 0.091 0.093 0.096
B — 5 Ui 0 # 71 u-pk 0.055 0.055 0.055 0.055 0.055 0.055 0.055
i 1.565 1.576 1.612 1.632 1.708 1.731 1.880
/7 u-pk 0.091 0.096 0.100 0.102 0.106 0.110 0.116
F—E 12 8 #17 u-pk 0.060 0.060 0.060 0.060 0.060 0.060 0.060
i 1.450 1.551 1.561 1.601 1.650 1.661 1.722
/7 u-pk 0.084 0.085 0.086 0.088 0.091 0.092 0.095
s #71 u-pk 0.055 0.055 0.055 0.055 0.055 0.055 0.055
m 1.600 1.630 1.661 1.692 1.770 1.831 1.930
/7 u-pk 0.095 0.098 0.104 0.106 0.108 0.113 0.122
BB INE ¥ 11 u-pk 0.065 0.065 0.065 0.065 0.065 0.065 0.065
i 1.510 1.561 1.595 1.621 1.662 1.690 1.742
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Figure 5. Impact coefficients of measuring points for different structures of canopies at different vehicle speeds
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Table 4. Dynamic response of each measuring point in the middle of canopy under different speed

& 4. NEVZERE T FAH o0& = B0 0 R

%5 (km/h) 30 35 40 45 50 55 60

177 u-pk 0.034 0.037 0.041 0.045 0.049 0.051 0.054

B — 5 Ui # 71 u-pk 0.033 0.033 0.033 0.033 0.033 0.033 0.033
u 1.171 1.324 1.423 1.674 1.756 1.810 1.911

377 u-pk 0.041 0.046 0.049 0.058 0.061 0.063 0.064

L QEE: 12 #17 u-pk 0.035 0.035 0.035 0.035 0.035 0.035 0.035
u 1.082 1.223 1.311 1.395 1.492 1.571 1.652

/7 u-pk 0.039 0.044 0.047 0.050 0.054 0.057 0.060

e #4771 u-pk 0.036 0.036 0.036 0.036 0.036 0.036 0.036
u 1.202 1.283 1352 1.512 1.604 1.681 1.732

377 u-pk 0.045 0.048 0.051 0.057 0.060 0.063 0.068

® :EE; 12 ## 71 u-pk 0.038 0.038 0.038 0.038 0.038 0.038 0.038
u 1.030 1.111 1.232 1.363 1.481 1.550 1.641
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