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generated by cutting

BI Junwei!, ZHANG Jiyan**, GAO Guangyun*, WANG Yimin'
(1. School of Civil Engineering & Transportation, South China University of Technology, Guangzhou 510641, China; 2. School of

Civil Engineering, North China University of Technology, Beijing 100144, China; 3. Faculty of Architecture, Civil and Transportation
Engineering, Beijing University of Technology, Beijing 100124, China; 4. College of Civil Engineering, Tongji University, Shanghai
200092, China)

Abstract: A field measurement of ground vibration is performed on the Paris-Brussels high-speed railway, and the ground
vibrations generated by cutting are analyzed. Based on the 2.5D finite element method (FEM), 2.5D FE models for the cutting
are established to investigate the effects of the design parameters for cutting on ground vibration responses. The results show
that, in the near track zone, the amplitudes of ground vibrations are dominated by the axle weight of train, but are mainly
influenced by the superimposed effects far away from the track which is induced by the adjacent wheelsets and bogies of
middle cars. With the increasing distance from track, the ground vibrations decrease gradually, and the decay rate for the
medium- and high-frequency vibrations is higher than that for others. The primary frequency of ground vibrations is dominated
by the basic frequency of train loading fi. The process of ground vibration attenuation can be divided into three stages for the
cutting track section. There are rebound phenomena of ground vibrations at the top of cutting slope. The ground vibration
decreases with the increasing cutting depth. When the depth is beyond a critical value, such benefit of cutting on vibration
reduction can hardly be increased further. In the precondition of the stability of cutting slopes, a larger inclined angle is

beneficial to reducing vibrations.
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Fig. 3 Arrangement of measuring points for field tests on cutting section
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Table 1 Mechanics parameters for cutting

T JERE/ AR JHRA L BB L R p  BIVIBGE
“  m  EMPa u & /(kgm?) Vs/(m's)

EREE 030 15000 030 0.030 1700.0 184.21
JREE/Z 020 250.00 030 0.030 1900.0 224.96
Oi#rt 135 10895 0.33 0.077 1600.0 160.00
O ¥t 135 12445 0.33 0.070 1600.0 171.00
@bt 3.10 256.60 029 0.031 2000.0 223.00
@/t 3.10 34882 0.29 0.050 2000.0 260.00
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Table 2 Parameters of TGV high-speed train

T H k(B % EHES

Y fiklke 55790.00 24000.00

B[R L B /kg 2380.00 3040.00

o0 i kg 2048.00 2003.00
— R EFERIE/(MN-m 1) 2.45 1.40
— R B JE/(KN-s'm 1) 20.00 120.00
Z R EFERIE/(MN-m ) 2.45 0.45
TR BB /(KN-s'm 1) 40.00 40.00
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Fig. 4 Configuration for TGV high-speed train
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Fig. 5 Time histories of vertical ground vibration accelerations of measuring points at various distances from cutting track
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Fig. 6 Frequency spectra of vertical ground vibration accelerations of measuring points at various distances from cutting track
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Fig. 7 Attenuation curves for peak ground accelerations with

distance away from cutting track
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