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Abstract

Based on the vehicle-track coupling dynamics theory, a spatial dynamic model of train-steel-spring
floating-slab track interaction is established, and the vibration characteristics of train passing
through the steel-spring floating-slab track are analyzed. The results show that the interaction sys-
tem is periodically stimulated by the change of stiffness at the joint of floating-slab and by the load
corresponding to vehicle distance. There is no resonance between the vehicle and the floating-slab.
The wheel-rail interaction is obvious in the frequency range of 40~100 H, and increases with the de-
crease of the vertical support stiffness of the steel spring. The vibration of the car body and the slab
increases with the decrease of the vertical support stiffness of the steel spring too.
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Figure 1. Spatial model of vehicle-steel spring floating plate interaction
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Table 1. Dynamic parameters of metro vehicle
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SRR HfH XA SHAFR il LE0A
AR R 25.409 t — RPN IR 17 MN/m
AR B 15 36,074 kg'm’ — R PRERE N 9 MN/m
B pf Sk Byt 1,277,620 kg'm’ — R PR A N 1.22 MN/m
ERES PR i 1,279,660 kg'm’ TR IR 0.11 MN/m
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Rt Sk e Eh 80 kgm’ B BREhpE 2 1.25 m
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Table 2. System resulting data of standard experiment
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Figure 2. Track irregularity
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Figure 3. Wheel-rail force response under non-track irregularity
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Figure 4. Acceleration response of car body without track irregularity
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Figure 5. Vertical vibration response of floating-slab
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Figure 6. Transverse vibration response of floating-slab
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Figure 7. Longitudinal rotation response of floating-slab
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Table 3. Maximum statistics and evaluation results of vehicle dynamics indicators
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40 0.264 0.116 14.051 0.026 0.041 1.229 1.787

60 0.292 0.153 17.283 0.040 0.054 1.510 2.051

80 0.295 0.191 19.477 0.052 0.058 1.521 1.982
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Table 4. Vertical vibration response amplitude of floating-slab

F 4. FEYERERRINE X IEE

L (km/h) 7 d KA /mm T3 KA (/) T3 A B/ (/s IRz s 2 /dB
40 3.120 1.97 0.582 1153
60 3.178 2.52 0.741 117.4
80 3.202 3.07 0.794 118.0
100 3.208 3.70 0.841 1185
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Figure 8. Vibration acceleration level of floating-slab
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Figure 9. Vibration acceleration level of floating-slab under non-track irregularity
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Figure 10. Vertical force of wheel and rail under different supporting stiffness of steel spring
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Figure 11. Influence of vertical stiffness of steel spring on dynamic response of interaction system
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