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Abstract: To investigate the vibration characteristics at different ground locations of embankment sec-
tions caused by train acceleration and decel-eration during entry and exit of high-speed railway sta-
tions, field measurements were conducted on ground vibrations along the em-bankment section be-
tween the Zhengzhou-Fuyang high-speed railway and the Shangqiu-Hefei-Hangzhou high-speed rail-
way near Fuyang West station. The time-frequency curves of vibration accelerations in different direc-

tions on the ground caused by acceleration and deceleration of different trains on different lines were
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compared. The effects of train type, train operating status, and high-speed railway line type on the
ground vibration characteristics were investigated. The results showed that the train type significantly
affected the ground vibration along the track direction near the rails. When the acceleration of the train
was small, the differences in the peak values of ground vibration acceleration caused by different
wheelsets were relatively small. Train type primarily altered the spectral characteristics of ground vi-
brations in the horizontal direction. The train operating status had a considerable effect on the peak val-
ues of horizontal ground vibration accelerations at locations farther from the track, and a greater effect
on the dominant frequencies of vertical ground vibrations at different locations. The locations where
the ground vibration rebound amplification phenomenon occurred differed between trains on the
Shangqiu-Hefei-Hangzhou high-speed railway and Zhengzhou-Fuyang high-speed railway. Trains on
the Zheng-zhou-Fuyang high-speed railway had a greater impact on ground vibrations at locations far-
ther from the track center compared to those on the Shangqiu-Hefei-Hangzhou high-speed railway.
The dominant frequencies of horizontal ground vibrations induced by trains on the Shangqiu-Hefei-
Hangzhou high-speed railway generally increased with increasing distance from the track center. In
contrast, the dominant frequencies of vibrations in different directions on the Zhengzhou-Fuyang line
did not exhibit a distinct variation pattern with increasing distance from the track center. The differenc-
es in the dominant frequencies of horizontal ground vibrations caused by differ-ent trains on the
Shangqiu-Hefei-Hangzhou high-speed railway were relatively small, whereas significant differences
were observed for those on the Zhengzhou-Fuyang high-speed railway.

Keywords: high-speed railway; embankment; train acceleration and deceleration; train type; train speed
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Table 1 Train passages during test period

s g dE/h/Es FER LA 45/ (kmeh ) BATINEEE/(mes *) WA/ E£K/m
1 WA pria G1874 CRH380B 72.8 —0.12 8 202.95
2 A prin G3176 CR400BF 68.0 —0.23 8 209.06
3 R 3k G7669 CRH380B I 76.4 0.14 16 405.87
4 [ prin G3180 CRH380B 74.3 —0.26 8 202.95
5 AT 3 G3113 CRH380BL 73.5 0.06 16 399.27
6 B B H ol G7731 CRH380B 87.0 0.31 8 202.95
7 A B bl G3192 CR400BF 54.1 —0.01 8 209.06
8 A B i G3117  CRH380B 5 Ik #! 142.3 —0.11 16 405.87
9 B i) 2806 CR400BF-Z 65.0 0.07 8 211.31
10 B ki G7722 CRH380B 74.0 0.13 8 202.95
F2 MikFwtEsH
Table 2 Soil parameters of test site
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Table 3 Technical parameters of different train types
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i £ 4MAT
e Kl /¢ 17
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s T A AR LMB10
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