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Experimental study of ground vibrations induced by moving train
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gu

(1. School of Civil Engineering & Architecture, Beijing Jiaotong University, Beijing 100044, China;
2. Branch of Civil Engineering, Shijiazhuang Railway Institute, Shijiazhuang 050043, China)

Abstract: To study more and more serious vibrations problem induced by moving train traffic in urban areas, in a residential district
near Jing-Guang Railway, field tests of velocity and acceleration vibrations of ground were carried out during train moving; and some
conclusions were drawn. It is shown that the vibrations of ground due to moving train rise with train speed or axle load increasing.
Generally, when speed of train increases 10 km per hour, the vibrations level raises 3 dB, while at the same speed, vibration induced
by freight train is bigger than passenger train because of the difference of axle load. In the test, at speed of 50 km per hour or so, the
vertical velocity vibration induced by freight train is about 10 dB bigger than that of passenger train, and as for the difference of
lateral velocity vibration, this magnitude is about 5 to 15 dB; moreover, as for the difference of vertical and lateral acceleration
vibrations, they are 12 dB and 8 dB respectively. The vertical velocity vibration of ground near the joints of rails is 2 to 6 dB bigger
than the other positions far from joints. Ground vibration decreases gradually with increasing in the distance between testing locations
and rail; and there is a fluctuated characteristic of the decay process for vertical vibrations; while the lateral vibration decreases
monotonically with increasing in the distance between testing locations and rail.
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Fig.1 Experimental site skeleton (unit: m)
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Table 1 Parameters of experimental site soils

ok J2 )5 AR IR Bk Tfi}
/m /kPa /MPa /% /(g-em™)
WML 05~20 150 17.0 19.6 1.91
kit 2.0~24 130 17.5 24.0 1.82
MR 2.0~23 150 17.5 21.2 1.75
kit 2.2~3.0 160 18.5 22.1 1.90
BRAIs  1.9~25 200 18.0 225 1.95
POk 5.4~56 320 22.0 22.0 2.11
kit 2.8~3.0 150 16.5 23.6 1.90
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Fig.2 Arrangement of testing apparatuses on
ground (unit: m)
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Fig.5 Time history curve of lateral velocity
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