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Abstract

Steel spring floating slab track is one of the common tracks of vibration reduction used in metro.
The steel spring separates track structure and its foundation, which makes the slab instate of sus-
pension to isolate vibration. In this paper, the finite element model of steel spring floating slab
track and the traditional ballastless track of metro is established. In the model, the tunnel and
ground are considered, and the visco-elasticartificial boundaries are used to simulate the infinite
characteristic of the ground. In the excitation of wheel-rail roughness, the vibration characteristic
of steel spring floating lab track is analyzed, and vibration reduction effect of steel spring floating
slab track is compared to that of the traditional ballastless track of metro.
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Figure 1. The finite element model of steel spring floating slab
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Table 1. The material parameters of steel spring floating slab

L WEREFERMREH

TEH LI = (Pa) TR LE % JE (kg/m?®) RELJE BiFER
Lk 2.1e11 0.3 7850 -
LR 3.6e10 0.2 2400 -
JEG AR 3.25e10 0.2 2400 -
ERESY SN 3.25¢10 0.2 2400 0.15
B&iE[17] 50e9 0.3 2500 0.002
+3%[17] 141e6 0.33 1900 0.02
Table 2. Tunnel, ground observation point of vibration reduction (unit: dB)
22 BE. KHME SURIRBR (R dB)
MR S0 GDO GD1 GD2 GD3
7 BB R IR % 67.8 79.8 80.4 80.8 80.8
R GNTERIRR 495 615 65.8 67 67
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Figure 2. The point drawing of vibration
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Figure 3. The rail head vibration of floating slab track with traditional ballastless track
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Figure 4. A comparison of the vibration acceleration of floating slab
track and traditional ballastless track in the base plate
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Figure 5. Vibration acceleration map of tunnel on 340 Hz
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(b) traditional ballastless track

Figure 6. Vibration acceleration map of ground on 340 Hz
[# 6. 7€ 340 Hz MLy FRARBNINIEE = &

PEFRUE GBT13441.1-2007, 1B VERIMIRAE 400 Hz LU R (L Kb e 2 KigsEiR), MEH e LE
HAE 20~400 Hz 5 Bl 4 1 B AR B 4IR R0 SR B i T 3A 99% (340 Hz F¥iir). il 5 A WL, 7F 340 Hz i, &4
BRICHEBE BIAR BN 0 i8 2 L v EACTE IR Z I FE R — N RS, 7T DU RN SIS R R 3R
WO 6 FTIL, 7E 340 Hz B, A& Gu Bk TCAEHUE FI4R B I s 2L b 7 B AR E 4IR30 0 8 oK A
B, FERPE R IASRE) AR SR . BmiE 4 mT0L, 7E 20 Hz BAR 7 EAREE 1R
PRACR A, X507 B ARIE I [ G A0 DL R L RS iR SR A DG [1] [2], ASSCiF BRI G 452 19.6
Hz.

UL AT UL, 7 AR X ] B PR B 4R B LA AR A AR R, SR, I UE X BE AR 1 B S DA B
YR EN A TSR, H RS HOEUER RS, Wl 7 Fos, IRSIEOR, A AT RE SR EUE 4
FI 3B AT &7 & 1 2 2 )

B 7 PRy, T E AR R EOE R R S T Goth Bk JCREBE BB SR IR S, X PR EAREE 1)
SCHERIEAR G, SCHERIFEE AR TR L0808 S IR30, SCHEENIEE /NG R Tk MRS AE 6 5 £
WRBNF G . MREE M EEVE, R ERPIE A SIS T ER BIREE . KRR, (B S SE
B GHRZN ISR, A — LSRN T R R BE R B B PRS0 R I 1) R A R R A 5 9] .

] 8 il gh T R G JCRESIE 57 B AREIUE MRS AE 8RR o

H1 1l 8(a) AT LA

1) MEFE AR 2 HEAR (PRSI B 28 AR T &, v LLE W FAE L TCHERUE, SR 3 i JSER 1)
AR AR, AP IR 2 B % SR 1 SR 7 1R AR s

2)  ANJEC AR 3 % PRI B0 g R it 26 vT LA H AR IR (400 Hz LA ) SRS LA Frifib, (H o s
(400 Hz DA _)HRah b B LT3 A kb s

3) MBRIERKH, RAHRSIIEEER, 53 FHhr, KOG SR 2 s 2 e 5

11 8(b) AT LAFSH -

1) AR 3R AR (R B DI B 38 A BRI R, R DA H At B AR T 4 R R TRk BE
B I BERR AR B 1 34

O,



]

&

I=

#

10 -
! 1 1
by ly ! 1
- " l‘\l\ o ol "
;% RYVEY “ TWAN I
®w o1 !
= I
E
-
8 0.01
=
i)
T 1E3 . -
— (B G BRTCHE PUE
- = FERYE
1E-4 1 1 1 1 1
200 400 600 800 1000 1200

B (Hz)

Figure 7. A comparison of the vibration acceleration of floating
slab track and traditional ballastless track on the track slab
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Figure 8. The vibration transfer characteristics of floating slab
track and traditional ballastless track
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