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Abstract: In order to study the influence of geometric parameters of single row discontinuous row piles
on vibration reduction and isolation, dimensionless indicators Ay (Acceleration consumption rate)
and S, (Area increase ratio) that evaluates the vibration isolation effect was constructed based on the
propagation characteristics of vibration waves in a geotechnical medium. Combined with the equipoten-
tial line diagram of acceleration consumption rate, the relationship between the geometric parameters
of corresponding row piles and S, in Ay of 0.2, 0.3, 0.4, and 0.5 is analyzed. The results show that

under various Ay conditions, the area of the shielded area behind the pile was large when the pile was

» U F B HEA:2019-05-07; & [E H #5:2019-08-30
YEE B I B (1981— ),%,ﬁé}} AW, EZMNFIEE TRF M. E-mail: 35490151@qq.com
BIRAEE X & (1981—), 5 BB, ML 5 o 32 S0 DS i 5 36 4k 20y i) 755 R o7 i o 91 415 it 0 T 1 0F 5
E-mail: kmgbest_lllS@lGS.com

1045



long, and S, values were distributed between 0% ~9%. The influence of pile spacing on S, was

shown as the shielding area behind the pile was large when the pile spacing was small, and the distribu-

tion range of S, was 0% ~28%. The influence of vibration source distance on S, was opposite to that

of the pile length, and the S, value was between 5% ~12%. As for the influence of layout pattern on

Sp, when the vibration source was on the center between piles, the change of pile length and spacing

had a great influence on S,. However, when the parameter of vibration source distance changes, the

layout pattern had no significant influence on the S, value.

Keywords: sand foundation; single row pile; shallow layer vibration isolation; effect of vibration isola-

tion
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Fig.1 Schematic diagram of vibration wave propagation
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W IS 5 B W R X g — , H EEE e
W2 A B X, B IR BOR B AR EE o 0.3 m
W, B B S B 3 B X SR A R A, H A (5
PR NG R ATTR AT S by N 1 I R S
Ap 2, EULATA, Y AR FE R 0.1 m 3 K #] 0.3 m
B, BRLHE AR B R B e 1 B O I i 4 T BT B
14 3 3

KO T, Ao fE 4 0.2~0.5, HF A BEAE 0.1 m 4 K
£ 0.3 m i, AL 2% AL EGUE/N , BRHE A B IR 2R A Bl
AR R R RRARE S . BB 9T R, Y
ApcfEHL0.2,0.3,0.4.,0.5, 3 W5 1E XA [B] S i 1 AR
Bahn e S, 20 9 —16.51% . —27.69% . —12.23% .
—8.35%0 5 41 Y5 1E X A s B T ARG i EE S, 43 i)
h—21.27% . —6.90% . —1.41% . —0.55% . % I
JEaR  BEMIEE B 0.1 m 3% K 0.3 m, 4% I 1E X A7k [A]
Hh s Y B HE AR R B S, 1S R L R IR LE X BE AL B S,
K, H G AT 2 R R I 6 A [ e B A R] B A AR
A KT PR AT B i R0 1 52 o R G K

43 #RiREEEI

N T ARGEIRVRIE 78 A ] S HE A B Ik L AR A
Wi, o T 100 3 AN 40 5. 00 7 #E47 % L 437

1049



0.8F Aa=0.1m
07 :---A @a=03m
0.61 )
0.5F
0.4
0.3F
0.2F

0.1F

HARE S

050 045 040 035 030 025 020
ARC

(2) FRIFLEX A A 0

0.81 Aa=0.1m
= ®a=03m
0.7F
0.6F
0.5F
0.4F
0.3f
0.2F

0.1F

HARE 4

050 045 040 035 030 025 020
ARC

(b) IRIFIERSHE A >
A9 BRI FE R T /Y AR T 43 L

Fig.9 Area percentage under the influence of pile spacing

TR 45 L an & 10 FTR .

1O AT, 4R IR BE /o 0.2 m B, BRHE AR BR 4%
S5 B It T P DX 3 A B /N A A5 1 2 0 4% 3 T 4
K, H Bl % B B S K, A (o 0.1~0.3 4
Bl 2 38 K, DL, % 4R R I 2 50T B HE AT A B R 2L
AR R UAIE LRy 0.4 m B, 5 BE S 7 YRR X
S A N[ N e A N = s T
P TR R 3 B, A BB Y 55 (B 2 F0 25 V0 T 2
R B, T IR IR BE 2 80T B HEBE 09 B PR 25
AFX AR 2% ¢

11 Af 0, A {H H 0.2~0.5, JR P 7E 0.2 m
R F) 0.4 m B, A 2% AR o LG IS, B HEATE B R 2%
RMZ A2, M ALMAH0.2.0.3.0.4.0.5, FR A
E X A [] e B B BG N b S, 4 B — 7110 .
—9.17% . —5.37% . —7.13% ; 4 ¥ ¥ 1E % bk o0
F, T R BE ke S, 4 B —11.39% . —6.87% .
—8.71% . —8.45% . £ LTk JRIEHE i 0.2 m 3
KEN 0.4 m, #= U5 1E XF A (] o0 (9 B0 HE A BE B S, 3
i R0 IR T TE X AT A B S, 1S R A 22 8 K, AT
T, 24 R VR DE X6 M (] 0 B I A A0 B R UR
) 72 T 0T B HE AT B I S8R B S e TR R 22 5

1050

2.0

_ T S S
D S| os s i
T 9
2+ ; 8

¢

0020406081.0121416 0 020406081.01.214 1.6

=0.2 m =0.4m
() 8 TE X A7 (8] o o
2.0
W'C) o 1.5
L6 & 1.3
SLN\ 1.1
: 0 0.9
2} 0.8
0.7
: A 0.6
0.5
0.4
0.3
. { § Y, 0.2
; ! 2 0.1
oo = 0
0020406081.0121416 0 020406081.012141.6
=02 m =0.4m
(b) $ B IEAHHE L

P10 HRIFHERZ M T 19S5 2k
Fig.10 Contour map under the influence of vibration source

distance

0.8 A=02m
BN ®/=04m

0.7
0.6
0.5F
041
03
0.2F
0.1

HAE L

0.50 045 040 035 030 025 0.20
ARC

(a) FRUFIEX A 1A o0

s
0.7F ’
0.6
0.5F
04F
03[
021

0.1F

A E ST

0.50 045 040 035 030 025 020
ARC

(b) FRIFIERSHE 0
P11 RIEEESZ IR 09 E 2 L
Fig.11 Area percentage under the influence of vibration

source distance



5 & g

i o TR A AN, 2 A T HEFEA R K
FE B 1 2 HE AR A TR L AR 2 o s B R 28R /Y
oM LA, EET SRR AT

(1) B 2 03 A X PR HEAE e o B I R R i ¢
R, ELBEA UK AR, B R S8R B e s i D55 A X
F1%3 A X A7 X R IR R A — R, DR Y8 T A ]
HR 5 R L A L PR R A A DT T B 38
R B AL 3T T AR I L e 496 e B R 2

(2) A 18] Bt 2 52 Wi s 4R 20CR B9 F 28 2 000,
V] B BB R AL N, A 558 /DML FBT X S8R S /), HL
AR R A 3 B, PO TR A DN R R AR A
X B o R RS R R KB AR X7 X B IR A
A —E R R ) B A 3O R TR D A R A
P TET ARS8 0 L 39 0 A L A IR T TE 0 A R B R S

(3) R 5 A A 06 B I 0 R AT — 2 B T, 4R TR
B/ B PR ASCR By O% T A B A S, R,
IR Y IE X A T8] Hh e 3 — A B A ] B A
X Sy B8 52 W A 1T 7R AR PR B X — 2 i AR AR, A7
B A 22 5 X S, A9 82 R S A 7 B DX

Sk

[1] Woods R D. Screening of surface waves in soils [J].
Journal of the Soil Mechanics and Foundation Division,
1968, 94(4): 951-979.

(2] XA, SRTENI, R 45 . w25 V) el 4

i H S B SRR IR [T]. 2kl bR it 2017, 61
(3): 42-46.
LiuJ L, Zhang L. G, Song X G, et al. Numerical analy-
sis and model test of vibration reduction by open trench
on high-speed railway [J]. Railway Standard Design,
2017, 61(3): 42-46. (in Chinese)

[3] Lrse, B 9 i o0 35 4k 5l B HEAE b B B0 (8 40 17

[I] AR AR R 244, 2008,25(2) : 10-15.
Wei H L., Lv S D. Numberic analysis on railway envi-
ronment vibration isolation by row of piles[J]. Journal
of East China Jiaotong University, 2008,25(2): 10-15.
(in Chinese)

(4] BRI, w38 . 4 b b B8 HE A 37 1 2l B IR AT 5
[J]. Rah TR, 2010, 23(5): 546-553.

Shi G, Gao G Y. Three-dimensional analysis of a row

of piles as passive barriers in saturated soil [ J]. Journal

[5]

(8]

[9]

[10]

[12]

[13]

of Vibration Engineering, 2010, 23(5) : 546-553. (in
Chinese)

PRI . A R i HEAE X B 3 1T 481 ik 2l B R S8R
SrprlI]. A £ 714, 2010, 31(12) : 3997-4005.

Xu M Q. Analysis of passive isolation of vibration due
to moving loads using pile rows embedded in a poroelas-
tic half space[J]. Rock and Soil Mechanics, 2010, 31
(12): 3997-4005. (in Chinese)

Aviles J, Sanchez-Sesma F J. Piles as barriers for elas-
tic waves [J]. Journal of Geotechnical Engineering,
1983, 109(9): 1134-1146.

Aviles T,
from vibration using piles as barriers[J]. Journal of En-
gineering Mechanics, 1988, 114 (11): 1854-1870.
Kattis S E, Polyzos D, Beskos D E. Vibration isolation

Sanchez-Sesma F J. Foundation isolation

by a row of piles using a 3-D frequency domain BEM
[T]. International Journal for Numerical Methods in En-
gineering, 1999, 46(5): 713-728.

Kattis S E, Polyzos S, Beskos D E. Modelling of pile
wave barriers by effective trenches and their screening
effectiveness [ J]. Soil Dynamics and Earthquake Engi-
neering, 1999, 18(1): 1-10.

X A, AR, AR AF O S R S bR
P& B b B PR 0 R R B e W o D). R 3 5 o
2018,37(11): 175-182,201.

LiuJ L, Feng G Sh, Wang J H, et al. Model tests for
effects of rail transit’ s single row discontinuous vibra-
tion isolation barriers [J]. Journal of Vibration and
Shock, 2018,37(11): 175-182,201. (in Chinese)
VI, EAEYE . SC T RSN ESI[T]. JR3h L5 2
Wi, 1993,13(1): 64-66.

Xu S Q, Wang G Y. On the Control of Vibration[J].
Journal of Vibration, Measurement &. Diagnosis, 1993,
13(1): 64-66. (in Chinese)

Baron M L, Matthews A T. Diffraction of a pressure
wave by a cylindrical cavity in an elastic medium [J].
Journal of Applied Mechanics, 1961, 83(E): 347-354.
Mal A K, Knopoff L. Transmission of Rayleigh waves
past a step change in elevation[J]. Bulletin of the Seis-
mological Society of American, 1965, 55(2): 319-334.
Tyutekin V V. Scattering of plane waves by a cylindri-
cal cavity in an isotropic elastic medium [J]. Soviet
Physics-Acoustics, 1959, 5: 105-109.

Viktorov I A. The effects of surface defects on the prop-
agation of Rayleigh waves[J]. Soviet Physics-Doklady,
1958, 3: 304-306.

(R H % AR

1051



