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Experimental Study on Vibration-isolation Effects of Open
Trench, Gravel-filled Trench, and Piles in a Row
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Abstract; Rail transportation such as high-speed railways, metros, and skytrains develop fast and
go deep into the densely populated inner cities, where its vibration impact on the environment can-
not be ignored.Open trenches, gravel-filled trenches, and piles in a row are three common vibra-
tion-isolation measures. We established a model test, which uses the acceleration as the evaluation
index of vibration, and studied the vibration-isolation effects of open trenches, gravel-filled
trenches,and piles in a row. Test conditions among each group of tests are the same except for the
isolation measure.Each isolation measure’s isolation effect can be analyzed by contrasting the re-
sults between this isolation measure and the test group without an isolation measure;the effects
of different isolation measures can be analyzed by contrasting the results between test groups
without different isolation measures,so the effects of different vibration-isolation measures can be
objectively evaluated.
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Fig.1 The vibration exciter used in the test
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Fig.3 Test instrument layout plan

BE—NK6m. % 3 m R 0.6 m FEBTB B PR
A ny A IR SRR YR R S o )25 5k

2 3 T I R B T R L e 4
o | M T HR B  E A AE 100 Hz 24, & T &5
Rl 7 5 20T 0 Ak B B 3 g R ek o v
$i(40~100 Hz) . BEFLIE 15 m DL [ A 3 28 i IR A0
P, R L AT B 2 ) 6 A ] T 00 R L AS [ 45 R
1) T VR AR B B AR L Ry 20~ 80 Hz, J& T Hp
AR B 3 TR o DS 00 % T 5 38 i 28 | A Y B R ) iR
Bl 3 AT B AN [R) 3058 25 00 A A7 5 %) o ek B

3 AEREIAARMRBESR

1 H R IR G R X R B B A R AR IR R
P o0 R A 3 3 R OGS b ok L E T R B
TR T
VAL =20lg(a/a,) [@D)
KX VAL PR, 500020 dBsa b 3R ik A
Rl sa, 9 HEAEDN B
2 [ T 4 9 1 R E HeAS #2 C(D 3R H RS A 22

St o A A R Bl A U @, AT — E BB
IE AR B o, BUE 225,

AR 56 {7 P 0 VR T A T R AT — E I BRI
A B R Bl o BE A B 2 i 45 | R 1 4R B A — E 1 22
B, PR ot SR R 2 BE AR R R 3 B PR FE AR . BOIR A%
it TN £ 3 ER B R A, TC VRN B i R
St LATE A7 45 S0 Lo i SR O 2 B2 06 6 5 LA 7 0
(B A 23 5 L B S g K /N AN [ 5 1 3R
RG2S LUF AR R T80 B9 356 0 40 7 28
kg
3.1 FEERERMNIKKER

RT LG A R B IR A i A TR RO B e TE AN
B FEATE OL T AT IS 1R S 25 R IR AR it i g
A X B R R AN 3 Fras . 348 R [R] A5
SRUR TIAE T A 00 A5 A o ok {H L 28 0k 4k B 40 3R
1R o AN TR 22T 5 D 360 0 225 o ol i B 5
AR IR (E 4)

Z 0.04

. 20 Hz

‘o =N —— 30 Hz

o i

& 0.02

=

S~

= 0,01

Qg

Pl

" 0. 00 . ; ; .

= 2.0 2.5 3.0 3.9
PR R PR BE 55/ m

AR AR ik AL/ ) 0B SE B R
1 i £
Fig.4 Variation curve of peak acceleration / peak force with

distance when no obstacle was installed

R1 TNRE/ESEFETMEEER/HBEENRER (B4 (m/s*)/N)

Table 1 The test results of peak acceleration / peak force at different frequencies when no obstacle was installed (unit:(m/s*)/N)
B 3R B /m BRI T
20 30 40 50 60 70 80
2.0 0.008 4 0.007 1 0.019 8 0.016 3 0.023 3 0.034 5 0.032 1
2.5 0.005 8 0.006 0 0.012 4 0.012 3 0.013 3 0.018 5 0.019 7
3.0 0.006 6 0.006 3 0.007 6 0.013 9 0.012 8 0.016 1 0.015 1
3.5 0.003 4 0.003 0 0.004 2 0.003 6 0.010 2 0.018 7 0.006 2
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Fig.6 Test program of installing open trenches
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Fig.7 Variation curve of peak acceleration / peak force with distance when open trenches were installed
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Table 2 The test results of peak acceleration / peak force at different frequences when open trenches were installed (unit: (m/s’)/N)

AV PE X PRI PRI 2% /Hz
/(mXm) #/m 20 30 40 50 60 70 80
2.0 0.002 8 0.003 1 0.006 6 0.007 0 0.007 8 0.012 6 0.023 6
0.250.25 2.5 0.002 0 0.002 6 0.002 6 0.006 4 0.007 4 0.006 7 0.011 0
3.0 0.002 0 0.002 5 0.003 6 0.005 1 0.006 7 0.009 5 0.015 0
3.5 0.001 9 0.002 1 0.002 7 0.002 3 0.006 9 0.010 7 0.009 9
2.0 0.003 3 0.003 0 0.003 3 0.004 6 0.008 5 0.0119 0.013 8
02505 2.5 0.001 6 0.001 9 0.002 8 0.002 7 0.004 5 0.008 7 0.012 3
3.0 0.001 8 0.001 9 0.003 4 0.004 8 0.005 6 0.010 3 0.008 0
3.5 0.001 3 0.001 9 0.001 5 0.002 9 0.005 5 0.007 5 0.004 6
2.0 0.004 0 0.003 1 0.009 4 0.006 7 0.009 0 0.014 4 0.015 6
06505 2.5 0.003 3 0.002 4 0.007 5 0.006 2 0.006 5 0.007 6 0.020 5
3.0 0.002 6 0.001 9 0.004 3 0.006 1 0.006 1 0.006 7 0.010 3
3.5 0.001 9 0.001 6 0.004 2 0.002 9 0.004 8 0.002 9 0.010 4
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Table 3 The test results of peak acceleration / peak force at different frequencies when gravel-filled trench

was installed (unit: (m ¢ s*)/N)

2015 4¢

HE 4R 5 R AR A%/ He
B /m 20 30 40 50 60 70 80
2.0 0.009 0 0.015 8 0.009 6 0.015 1 0.038 7 0.029 6 0.032 0
2.5 0.003 8 0.006 6 0.007 5 0.007 8 0.010 7 0.015 0 0.022 4
3.0 0.004 7 0.007 7 0.007 1 0.007 0 0.014 9 0.019 5 0.024 7
3.5 0.003 9 0.007 2 0.004 8 0.006 5 0.013 6 0.016 8 0.012 0
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Fig.8 The gravel-filled trench installed in the test
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The piles in row installed in the test
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Fig.13 Variation curve of peak acceleration / peak force with distance when piles in row were installed
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Table 4 Test results of peak acceleration/peak force at different frequencies when piles in row were installed
HEBEAE R (I X B PR IR PR/ Hz
[#/(mXm)  B/m 20 30 40 50 60 70 80
2.0 0.002 2 0.002 2 0.004 2 0.006 7 0.010 0 0.010 7 0.020 8
05502 2.5 0.002 1 0.001 9 0.002 4 0.006 6 0.006 8 0.006 7 0.012 1
' ’ 3.0 0.001 6 0.001 9 0.001 9 0.004 4 0.006 2 0.010 4 0.007 2
3.5 0.001 7 0.001 6 0.002 8 0.004 2 0.006 4 0.004 9 0.012 2
2.0 0.004 9 0.005 1 0.007 1 0.012 8 0.007 9 0.017 4 0.033 8
0550 2.5 0.003 8 0.004 4 0.003 5 0.011 8 0.008 1 0.010 3 0.010 1
' ’ 3.0 0.004 5 0.005 5 0.005 2 0.014 0 0.014 4 0.016 9 0.015 8
3.5 0.002 2 0.002 7 0.003 2 0.004 2 0.007 1 0.012 3 0.012 0
2.0 0.004 9 0.004 5 0.004 0 0.006 6 0.010 9 0.014 7 0.021 5
Lo o 2.5 0.002 1 0.001 4 0.001 6 0.004 5 0.004 6 0.009 6 0.013 0
' ’ 3.0 0.002 9 0.002 5 0.001 8 0.005 7 0.015 7 0.022 9 0.018 3
3.5 0.002 1 0.001 4 0.002 5 0.002 5 0.004 6 0.012 6 0.008 5
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Fig.14 Vibration- isolation effects of different measures at a
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