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Abstract

In order to study and analyze the vibration reduction characteristics of steel spring floating slab
tracks in field and laboratory evaluations, the vibration characteristics and vibration reduction
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effects of tunnel walls and base positions were compared and tested on site. The insertion loss at
the base position in the laboratory was evaluated by applying impact excitation through an elec-
tromagnetic vibrator, and the vibration reduction effect at the tunnel wall position was further es-
timated based on on-site testing patterns. The results show that the vibration attenuates signifi-
cantly from the base to the tunnel wall, with a maximum Z-vibration level attenuation of 11.2 dB
for ordinary tracks and 20.0 dB for steel spring floating slab tracks. The train number and mea-
surement point position have a significant impact on the evaluation of the vibration reduction ef-
fect of the steel spring floating plate track. The laboratory evaluation shows that the steel spring
floating slab track does not have vibration reduction effect between 6.3 Hz and 12.5 Hz, but has
better vibration reduction effect in the frequency band above 16 Hz. The vibration reduction effect
at the base position is 7.5 dB, and the estimated Z-vibration level insertion loss at the tunnel wall
position is about 16 dB.
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Figure 1. Layout diagram of measuring points
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Figure 2. The maximum Z-vibration level of ordinary track
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Figure 3. One-third octave spectrum of typical operating conditions
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Figure 4. The maximum Z-vibration level of steel spring floating slab tracks
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Figure 5. One-third octave spectrum of typical operating conditions
5. BT R =5z —(ESFESNIE

2.4. BIRHR

2.4.1. Z RFE SR
AR Y G R AN S TG BE T [ IR B K Z IRFBAEAARINE 6 Fros. wTULEH, X TARZER,

DOI: 10.12677/0jtt.2024.133020 165 ESLES TN


https://doi.org/10.12677/ojtt.2024.133020

SR AT FEE B 8K Z SRR ASUR I AT IOV B Bl BEIEEE I 5 550 K Z Rl A5 R3O0 IE
18, BRI AR Z IRPAE N BUE, YO AR 2R UG I I, A5 S T B UE Ol AR TE R
PUBLESE RN B E RSN IR 2 BRI R K Z IR R EME Y 5.7 dB, HKfH 17.6 B,
/ME-8.8dB, O NMH Si/MEMZE 26.4 dB; FEEEEN RRK Z RPN IRKTEIMEN 145 dB, K
16 25.2 dB, #/MH 2.9 dB, HAME 5 H/IMEMZE 22.2 dB; FEAHI A5 BEIE BN fUR K Z R AR
ZEAE A 8.8 dB .o B A2 AN s A B N I BB DR A5 R PP O B ORI

40 7

—=— FLA

—— B

30- —ZE

20 1 ! l } s
Sl “‘,“l“ \I .."l\ I u’lu " / “!j]’l 1"‘
B

,,,,.‘.n.l:.“ lﬁ rll ”hém ui,ti;
PR

_10 .

—20 T T T T T T T T

0 20 40 60 80 100 120 140 160
IR

Figure 6. Insertion loss of the maximum Z-vibration level
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Figure 7. Insertion loss of the typical operating conditions
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Figure 9. One-third octave spectrum
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Table 1. Z-vibration level at the base position

= 1. B ERS) Z i’k

BRI (m/s?) 11 12 13
Z R (dB) 88.1 88.8 88.5

14
89.3

3.3 PHERERME

i I B TE S = A A B TR IR BN Z RN 2 P, = AR

W& kb I E A K, Z RS BRE 2 38K, (ESBiEE.

Table 2. Z-vibration level at the base position
7= 2. BRI EIRS) Z RE

& 10 .

B iR AE (m/s?) 11 12 13 14
Z PR (dB) 80.4 80.9 81.3 81.8
1204 7 2 2
2 11n/s® U277 120/s
Y 183m/s? R 14m/s?
100
80 N
CQ < N bl -~ 5 7<<
o oy M -§
~ i o N
%:g 601 ]
= 1 m H
40 \
\
\
\
\
20 \
\
\
\
0 i
— L0 Lo IO MO © O LD OO M O
. [aN] . e [aN] —
— —C’O N ~ v—<‘ o
=2 AR O AER /He
Figure 10. One-third octave spectrum
& 10. =5z —fE5ntgsng
3.4. BRI R
Table 3. Insertion loss of Z-vibration level
= 3. ZIRBPIBABIL
B EA (m/s?) 1 12 13 14
Z ¥z (dB) 7.7 7.7 7.2 7.4

3 R AR PR T 5 A 8 BV AR L TE S0 S R B Z IRGGE AR RN 3 R, =
BRESEE AP 11 fros. W LA Y, 24N S5F B PUEAE 6.3 Hz~12.5 Hz ARAIIRMCR, £ 16 Hz

DOI: 10.12677/0jtt.2024.133020 168

SN


https://doi.org/10.12677/ojtt.2024.133020

MRS

PA_E SRR R R AT o ARSI M, AN RN s el . A5 B EARPUE K
AR EEAMRFEAAS, FEIMEN 7.5 dB, FRIEIIHIRSE TR T DAL 5 % AR 3 507 B AR U 7
WEIEEE( B Z fRBATALRKN 16 dB Lifi .

07 11m/s? 12m/s?

13m/s? 14m/s?

25

20
151
10

{&/dB

5_

&

i
0T
,5_
710 .

-15

o3
SO TR DR /M

Figure 11. Vibration reduction effect
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