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ANALYSIS FOR THE VIBRATION REDUCTION CHARACTERISTICS OF
STEEL SPRING FLOATING SLAB TRACKS UNDER DIFFERENT TYPES
OF EXCITATION

LI Lin-feng , MA Meng , LIU Wei-ning , DU Lin-lin

(School of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: To investigate the vibration reduction characteristics of steel spring floating slab tracks (FSTs) under
different types of excitation, a two-dimensional train-track coupling dynamic finite element model was
established, and two kinds of track types of monolithic track and spring steel floating slab track were considered.
The impact load, the moving constant load and the train load were used to study the vibration responses of the
track structure in terms of insert loss. The results indicated that: 1) Compared with the moving constant load, the
impact load overestimated the vibration reduction characteristics of FSTs; 2) Compared with the moving single
vehicle, the vibration reduction characteristics of FSTs was underestimated below FST natural frequency under
the impact load and was overestimated between 125 Hz and 400 Hz.
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Fig.2 Front view of track model
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Table 1 Metro vehicle parameters

ke EERE BRI R iﬁi?
IIm blm alm Mc/kg )
Jo/(Kgem®)
19.52 12.6 2.3 4.3x10* 1.7x10°
o P 2 R %E:ﬂiff e ERRRE — REHNE
Mylkg Jb/fkg-m?) Mylkg Ru/m Ky/(N/m)
3.6x10° 9.62x10° 1.7x10° 0.42 1.4x10°
—REHNE ZREERIE —REHEHE
C1/(Nes/m) Ko/(N/m) Col(Nes/m)
5x10° 5.8x10° 1.6x10°

F+<2 BNERIESH
Table 2 Parameters of monolithic track

BT R mikg AU R ELIINIMD) 4RI K/ (N/m)

121.28 13.25x10° 1.3x10°
EFRJE 1) B S EICEVN)
Crol(Nes/m) dr/m L FEE bu/m

6.0x104 0.625 6.0
[SEGEN ) ok 18 (I 1AC) S EICEVN)

B EE h/m ST pul (kg/m®) P B Eul/(NIM?)
3.877 926.586 1.22x10"
=3 WAREFERIESH

Table 3 Parameters of steel-spring floating slab track

BT NPT R AN e
milkg Ed/(N/m?) Kl (N/m) Col(N + s/m)
121.28 13.25x106 1.3x108 6.0x104

MAFEEE R ESGERTEE EREE S RS
dilm bglm hglm pal(kg/m®)
0.625 3.73 0.62 2072.923

FERIUEEE  NRENIE MPF LI R R B
EgIa/(N/m?) Kol (N/m) Copl(N * s/m) dglm
2.29x109 1.38x107 3.0x104 1.875
BREETGEE G BESREE RBERERE
bu/m h/m pul(kg/m®) Exwli/(N/M?)
6.0 3.524 792.679 7.66x10"
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Fig.3 Schematic diagram of receiver point and impact loading
point
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Fig.4 Acceleration level curves of monolithic track and
steel-spring floating track under impact load
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Fig.6 Comparison of insert loss curves between numerical
simulation and field measurement
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Fig.7 Acceleration level curves of monolithic track under
moving constant force
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Fig.8 Acceleration level curves of steel-spring floating slab
track under moving constant load
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