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Comparative Study on Damping Effect of Re-
sonant Floating Rail Fastener and Single Toe
Spring Fastener

LIU Bo, JIANG Shan, DONG Hui

Abstract To compare the application effect of resonant float-
ing rail fastener and single toe spring fastener in track vibration
reduction, finite element analysis is adopted to compare the
merits and demerits of their dumping effect. Based on field
measured data, in the case of Guangzhou Metro Line 5 interval
up and down lines between Yuzhu Station and Dashadi Station,
the track dynamic deformation and vibration condition at the
same measuring point before and after replacing resonant float-
ing rail fastener with single toe spring fastener is analyzed. In
addition, test analysis is carried out on sensitive building vibra-
tion and the change level of secondary radiation noise level.
Research results show that resonant floating rail fastener has a
significant effect on reducing wheel-rail vibration, and the
effect on reducing secondary structural noise in surrounding en-
vironment is also better than that of single toe spring fastener.
Key words urban rail transit; rail; resonant floating rail fas-
tener; damping effect
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Fig. 1 Finite element model of single toe spring fastener track
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Fig. 2 Longitudinal section diagram of finite element model of

single toe spring fastener track
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Fig. 3 Longitudinal section diagram of finite element model of

resonant floating rail fastener track
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Fig.4 Vibration acceleration levels of single toe spring fasten-
er track and resonant floating rail fastener track in up

line section
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Fig.5 Vibration acceleration levels of single toe spring fasten-
er track and resonant floating rail fastener track in

down line section
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Tab.1 Maximum Z-level vibration of two fastener track

beds at vertical measurement points on tunnel wall
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Fig. 6 Vibration level corresponding to the 1/3 octave center

frequency of common monolithic track bed with single

toe spring fastener
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Fig. 7 Vibration level corresponding to the 1/3 octave cen-
ter frequency of common monolithic track bed with

resonant floating rail fastener
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Tab.2 Total vibration level of two fastener track beds at

vertical measurement points on tunnel wall
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