w® o35
JOURNAL OF VIBRATION AND SHOCK

5533 BH 2 M

o
Vol.33 No.2 2014

Mo ¥k B 1E A A B BhiE

MR MIXS 2

XUMGHE, BEde, 7o
(R RREBR ST B i SUBR ST, A5 100081)

OB sk RS P A K TS B DR A S R R B TR B 0 S A R 1 B Bk
SN, DEATI AU L, 1 g 5 R BRA Tt 7 AN [RD 3 Rl P R DR ABOCR 22 57 . S5, Bt el B AL L5
PERL U 0 0 A T IR BB A BE VL, 3900 4 dBL7.6 dB,7.8 dB,19.0 dB; JCifal FlBLE IR , e AR 3L
R TARBUSIRRCR , Z TR SN L 2] (/N T AT A IR Sl B2 i 0 R s BT BRI | S P S bl L T 0
PRAsxt 50 Hz DA F PR h AR R 0 ., 408 17 B GE PRAT 12,5 Hz DL 3R SRR WA 2, i 91 420847 72 AR i —

IR S A 3K
KEEWR MR IRRIOCR s Z IR
FESES: TB53 ZEkERIRAG: A

Test and analysis on vibration of different track structures in tunnel
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Abstract .

In order to meet the environment vibration requirements of buildings which are sensitive to vibration, four

different kinds of measures for track vibration mitigation were adopted. The difference between various vibration mitigation

measures in different frequency bands was investigated by comparing on-site vibration test results in time domain and

frequency domain. The measures adopted include Il style rail vibration absorber, flexible short sleeper, ladder sleeper and

steel spring floating slab track in underground circular shield tunnel. The results show that the four measures can respectively

reduce the degree of Z direction vibration in 4 dB, 7.6 dB, 7.8 dB, 19.0 dB on tunnel wall; the mitigating vibration effect at

high frequency is higher than at low frequency, and the weighted vibration acceleration level is significantly lower than the non-

weighted ; the spring floating slab track is of obvious mitigating vibration effect above 12.5 Hz and the flexible short sleeper,

ladder sleeper, and rail vibration absorber are of obvious mitigating vibration effect above 50 Hz.
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Tab. 1 Guidelines of different track structures
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Fig. 1 Arrangement of measuring points
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Tab. 2 Technical indicators of accelerometer
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Tab. 3 Vibration acceleration of

various track structures(dB)
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Fig. 2 Time domain waveform of vibration acceleration of rail

0.050====

0.80) 0.040 0.15
o oo
020f 4 0.010 0.05
0.00 0.000; 0.00
“mm" e s
28;28 0,030 -0.10
-0.80 -0.040 -0.15
0 11 12 13 14 15 16 17 18 IR S S T RS VR T T T 36 38 40 42 44 46 48 50 32
t/s t/s t/s
(a) WERERHEIR (b) NSRBI EAR (c) BEIEEAL
0.40) 0.40
0.30] 0.30
0.20) 0.20
0.10} 0.10
0.00——%——7 OAOO‘——%_
-0.10) -0.10
-0.20] -0.20
0.30 -0.30
0.40) -0.40
10 12 14 16 18 20 22 24 26 10 12 14 16 18 20 22 24 26
t/s t/s
(d) BUBBHRS (e) SEVERIHNML
3 B BE IR i 5 iR R P
Fig. 3 Time domain waveform of vibration acceleration of tunnel wall
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Tab. 4 Vibration mitigation effect of various track

structures at tunnel wall in different frequency bands
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Tab. 5 Fractional-frequency vibration level of

various track structures at tunnel wall
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Fig.5 1/3 Octave band of vibration acceleration of rail
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Fig. 6 1/3 Octave band of vibration acceleration of tunnel wall
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vibration degree of general monolithic track bed
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