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Research on City Railway Elastic Bearing
Block Track Stiffness Matching Based on Vi-
bration Reduction Performance

XIE Tian, ZHAO Pingrui, ZHANG Yuan’ ai
Abstract Objective: To reduce the vibration impact of city
railway EBB ( elastic bearing block) ballastless track on sur-
rounding environment, it is necessary to determine the reasona-
ble range of fastener stiffness and sub-block stiffness combina-
tions for the EBB ballastless track, which will enable optimal
vibration reduction effects for city railway with EBB ballastless
track. Method: Based on vehicle-track coupled dynamics theo-
ry, the vibration response time-history curves of city railway
trains passing under different combinations of fastener stiffness

and sub-block stiffness are analyzed. Furthermore, the fre-
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quency response curve and frequency division vibration level
curve of EBB track bed plate and those of monolithic track bed
plate are obtained. Through comparison and analysis, the rea-
sonable range of fastener stiffness and sub-block stiffness in
EBB track structure is preliminarily determined. Result &
Conclusion: When the sub-block stiffness increases, the Z vi-
bration level of EBB track bed plate increases accordingly;
when the fastener vertical stiffness increases, the Z vibration
level of EBB track bed plate increases accordingly, and the Z
vibration level of common monolithic track bed plate also in-
creases slightly. Under the conditions of train operating speed
of 160 km/h, fastener stiffness value around 60-80 kN/mm
and sub-block stiffness value around 80-110 kN/mm, the EBB
track system can achieve good vibration reduction effects, with
a maximum vibration reduction value of 7.79 dB.

Key words city railway; elastic bearing block track; vibra-
tion reduction performance; stiffness matching
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Tab.1 CRH6 EMU dynamics parameters
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Fig.1 Vehicle-track coupled model
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Tab.2 Values of structural parameters for EBB

track components
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Fig.2 Vehicle-track simulation model
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Fig.3 Time-domain acceleration values of track bed plates

and rails
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Fig.4 Vibration response of two track bed types
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Fig.5 Vibration response of EBB track and common

monolithic track bed
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Tab.3 Z-vibration levels of EBB track plate and common

monolithic track bed

BN #EOR e
wiwe L ke ke

mm) Ly/dB Ly/dB

40 80.32 75.49 -4.83

60 81.43 76.26 -5.17

50 80 82.17 76.78 -5.39

100 82.52 77.56 -4.96

120 82.89 77.98 -4.91

40 81.24 75.79 -5.45

60 82.46 76.57 -6.29

80 80 84.22 77.18 -7.04

100 84.69 78.75 -5.94

120 85.05 79.42 -5.36

40 82.34 76.31 -6.03

60 83.25 76.39 -6.86

110 80 85.03 77.24 -7.79

100 85.08 78.93 -6.15

120 85.34 79.86 -5.48

40 82.77 77.64 -5.13

60 83.78 77.93 -5.85

140 80 84.72 78.48 -6.24

100 84.83 79.46 -5.37

120 85.51 80.43 -5.08

40 82.99 78.05 -4.94

60 83.72 78.46 -5.26

170 80 84.79 78.95 -5.84

100 84.91 79.78 -5.13

120 85.60 80. 65 -4.95
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