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Abstract: In recent years, the rail transit industry has developed rapidly, but the environmental vibration prob-
lems caused by metro operation have attracted more and more attention. In this paper, the environmental vibra-
tion of the test line of a metro depot is measured on site, and the influence of different vehicle speeds and differ-
ent track forms on the surrounding environmental vibration is evaluated. The vibration characteristics of the
source strength and the cover plate are studied by using the method of 1/3 frequency doubling. The results show
that in the range of 30~60 km/h, for every 10 km/h increase in vehicle speed, the Z vibration level at the sleeper
and adjacent column of the ordinary section increases by 2.2 dB and 1.7 dB respectively. The trapezoidal sleeper
can greatly reduce the vibration transmitted to the outer structure of the track. Compared with the ordinary sec-
tion, the Z vibration levels of the sleeper and the ground measuring point at 7.5 m of the trapezoidal sleeper sec-
tion are reduced by 3.4 dB and 10.1 dB, respectively. The train running speed on the test line is fast, and the vi-
bration energy caused by it is large. If it is not controlled, it will far exceed the allowable value of the vibration
standard. The vibration value of the upper building set within 24 m near the testing line needs to be focused on.
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Fig.1 Schematic diagram of the metro depot
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Fig.2 Trapezoidal sleeper profile
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Fig. 4 Time history diagram at different speeds



4 R K ¥ AR 20254F
10 120
o Sr —" ]
% , -/./ 110 . ./-/
= —=— B —a— ik
g F—e— Ak 100 |- o ARk
T 05 7S mAbib S | e rsmabsm
= 90|
5 &
= 01 5
£ a A A A 80| & 5 A
=R
1 e
5 001f o 20l R
o«
0.001 - L L L 60 1 1 ! I
30 40 50 60 30 40 50 60
R /(km/h) B/ (km/h)
(a) JR B A A5 (b) ZiR %%
B 5 REZEE TR &N s R 3 e 5

Fig.5 Vibration response of each measuring point of source intensity at different speeds
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Fig. 6 1/3-octave diagram of vibration at each measurement point for different track forms
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