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Research on Ground Vibration Characteristics Caused by
High—Speed Train Passing Through the Bridge
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Abstract:In order to study the environmental vibration caused by high—speed trains passing through elevated
tracks, an experimental test site was selected, corresponding to a stretch of the railway connection between
Shanghai and Kunming. Field measurement and finite element method were used to obtain the ground vibration
characteristics. Comparing the calculated value with the measured value, the results show that the ground lateral
vibration acceleration caused by the high—speed train passing through the bridge is slightly larger than the verti-
cal vibration acceleration, and the main peak frequency point of the frequency spectrum curve could be regarded
as the resonance frequency induced by the periodic load. The excellent frequency distribution range of lateral
and vertical acceleration is 10~80 Hz, and the acceleration amplitude of each single frequency in the frequency
band tends to fluctuate and decay with increasing distance. When the vibration peaks of different frequencies
meet, the vibration superposition at the meeting point shows amplification. The frequency band corresponding to
the maximum vibration level of lateral and vertical acceleration shows mainly at 3.15 Hz of the range of 25~63 Hz;
The numerical results of ground vibrations show an acceptable agreement with the real measurements in ampli-

tude and changing trend, and the maximum error of acceleration Z vibration level is 1.4 dB. Hence the finite el-
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ement model meets the accuracy requirement, which proves that this method can be used to predict the environ-

mental vibration response.
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Tab.1 Soil parameters

Soil layer Soil Density/ Elastic Poisson
number  thickness/m (kg-m’)  modulus/GPa ratio
Soil layer 1 14.8 2 150 858.9 0.22
Soil layer 2 15.5 2 250 1 568 0.2
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Fig.1  _Schematic, diagram of measuring point layout
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Fig.4 Schematic diagram of the characteristic length of
the train (Unit: m)
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Tab.2 Parameters of CRH 380A—type high—speed trains
Parameter Value Parameter Value
1/8 body mass/kg 5037 Wheel-rail contact stiffness/(N/m) 1.5x10°
1/4 frame mass/kg 601.87 Primary suspension damping/(N-s/m) 1.0x10*
1/2 wheelset mass/kg 800 Secondary suspension damping/(N-s/m) 1.04x10*
Primary suspension stiffness/(N/m) 0.887x10° Fixed wheelbase/m 25
Secondary suspension stiffness/(N/m) 0.226x10° Distance between frame center/m 17.5
x3 WMREMBH
Tab.3 Bridge structural parameters
Parameter Value Parameter Value
Elastic modulus/MPa 36.2x10° Bridge span/m 32
Density/ (kg/m*) 2 500 Element length/m 0.5
#4 HE CRTS IHRXNELEHSH
Tab.4 Structural parameters of CRTS Il slab track in China
Structural Parameter Value Structural Parameter Values
Elastic modulus/MPa 2.059x10° Stiffness coefficient/ (MN/m) 900
CA mortar
Wire mass/(kg/m) 60.64 Damping coefficient/ (kN -s/m) 83
Rail
Inertia moment of rail/m*  3.217x107 Length/mm 6 450
Bulk density/(kN/m?) 78.5 Width/mm 2 950
Concrete
Length/mm 6 450 supporting Thickness/mm 300
Width/mm 2550 layer Density/(kg/m?) 2 500
Track board Thickness/mm 200 Elastic modulus/MPa 3.0x10*
Density/ (kg/m®) 2 500 Stiffness coefficient/ (MN/m) 60
Cushion
Elastic modulus/MPa 3.9x10* Damping coefficient/ (kN -s/m) 47.7
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