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3-D Analysis of Active Vibration Isolation by Open Trench in Layered Ground
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Abstract; Thin-layered method { TLM) is very efficient to study the wave propagation in layered
media, and boundary element method (BEM) is very precise to solve infinite domain problems.
Combining the advantages of two methods, the BEM, in which Green function is as fundamental
solution of stratified half-space obtained by TLM, is used in this paper for analyzing the dynamic
problems in stratified foundation. It is an efficient tool for dynamic soil-structure interaction
problems. The effects of active vibration isolation by 3D open trench in rigid upper layer and soft
lower layer or soft upper layer and rigid lower layer visco-elastic foundations are analyzed in de-
tail. The results show that vibration isolation effect can be relatively good in both cases. The vi-
bration isolation effect is greatly affected by the parameters of layered foundation.
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http://www.cqvip.com

3

HIE% ZRERES NIRRT

£ 000 http://www.cqvip.com|

1.60}

1.20
é 0.80~ “‘%
=% .S
= g
rd r

=3
g

PRSP LPER/m
(a) BRUBREERRER

0.80-

0. 60-
& 040
W%
1=
"
- 3
¥ 0.20-

0.00-§ T

0.00 10.00 20./00 30.00
VEERE RO B B /m
(c) REANBEBIEREL
B5

215

0.60

j L=1.0 A

1 I "

i — H.5 iy i

: ~-— H=LO | i ;‘.\

G e H22.0 t P
0.40 = H73.0 P ! |

R ] i [

| Do i

- ' ‘, "

! \ ! i

: i t i

: 1 t

i b \
0.20 N !

| i ~

4 7 / A

i \./
O.w"j"“"”" '“""“'T""""”'“'"""‘,::‘::.'"“""""'“}

0.00 10. 00 20. 00 30.00

FE R L EER/m

(b) BAMBREERERERK

20.00 30.00

AR LEE . m
(d) BB REEKRY

BRW_HEBHRBEREABM A MES Tk

Fig. 5 Graphs of Ay variation along distance in case 2,

BB AR A BERTHAME. HETH, X
FLIETHRERBELSRARLZREE, RS WE
EfRmTT R EERNORIRBEE, B ERTERER
WL, N TFAEH, GHRBGERABE FFREL
BREM, ZWRIRARBRERELBBEE S, B
ZHmE, B ER MBS 8, Hi=0.5 BRIREE
B, ERY, AHELTHESESHET =W
RERCOBRMRREWREE, NERRIT LR
PP B, A X EAEST 2T,

4 g

(1) =482 ¥k 4 75 (8] 4% bR o 30 R T ¥ 2 4
EZRFERRAEY —FHERRESTFE &

TRATHEZEREAR Y5 8 89 1% AR R 5, 28R R
BEREDPWFERERIRE SN, AFELSEMBR
FEHFTE AT RS E e, H T K K4
RtEatmE, #8 TIHERE.

O PRI THERRBELRE FE TR
%, R A MR R RR RS —EMRIRSE, B
FRTHRERMER AT WRIRICEE LT
i,

Q) BPREBESWESH IR, THE 52
MELREERLEmMEB LR, TERFHRE THEME
EERBFTHN REAEOREGIT2H, A 68
FARRIRME.

(F 4220 ®)


http://www.cqvip.com

£ 000 http://www.cqvip.com|

220 Hod ot B O¥ IR % 28 %

LW ,2003,25(4) ;201— 203, —648.

(9] ME.MNyFE.FHEE, S BHAHAEERGHERSMAI] & (13] BEE.BEZ. EH0. HEEFEREREEYENEE S
AR RS TR, 2002,25(3):34—37. Fr[J]. UK %M (IR 2004,50(1):123—126.

[10] BFEFH DA, WMEF. XEABEERBEOREHRI]L K [14] #B.BRIEE, 5%, Wigner B E S E ST HEMERTE
HH T K¥¥,2002,25(2):47—49. KPR R K¥E B (¥R, 2004,50(5):

[11] BMEMBEMEREEHE-— R EANE L L GHERE 637 —640.
B s (N J6RE H #2,2001-04-11. [15] Ristow D, Ruhl T. Fourier Finite-difference Migration[J].

(12] ML BABE, 408, 5. B BES T HEEHEBE X ER
BB ORI R KFEF R EER) ,2003,49(5) : 645

Geophysics,1994,59(12) :1 882—1 893.

Sl 3 2l e e e e e e e e e e e e e e e sl e Sl e e e e e e e e e e e e e e W e e e e e e e e e e e e e

(k3215 7
(&% k)
(1) B3, AR OB T R 50 5 D). BUM .87 00K
%,1998.

[2] Emad K, Manolis G D. Shallow trenches and propagation of
surface waves(J]. J. Eng. Mech. ,1985,111(2): 279—82.

[3] Beskos D E, Dasgupta B, Vardoulakis I G. Vibration isolation
using open or filled trenches[J]. Comput. Mech. ,1986, (1):
43—63.

[4] Banerjee P K, Ahmad S, Chen K. Advanced application of
BEM to wave barriers in multi-layered three-dimensional soil
media[J]. Earthquake Eng. Struct. Dyn., 1988,16. 1041—
60.

[5] Ahmad S, Al-Hussaini T M. Simplified design for vibration
screening by open and in-filled trenches[J]. J. Geotech. En-
gng. Div. . ASCE 1991,117¢1): 67—88.

6] Leung K L, Beskos D E, Vardoulakis I G. Vibration isolation
using open or filled trenches[]J]. Comput. Mech. ,1990,(7):
137—48.

[7] Ktxun R, Antes H, Le Houedec D. Efficient 3D modelling of
vibration isclation by open trenches[J]. Comput. Struct. ,

1997,64. 809—17.

(8]

(9]

(10]

(11]

(12]

(13]

(14]

(15]

(18]

May T W, Bolt B A. The effectiveness of trenches in reducing
seismic motion[J]. Earthquake Eng. Struct. Dyn., 1982,10:
195—210.
Woods R D. Screening of surface waves in soils[J]. J. Soil
Mech. Found. Div., ASCE. 1968, 94(4): 951—79.
Liao S, Sangrey D A. Use of piles as isolation barriers[J]. J.
Geotech. Eng. Div, ASCE 1978; 104(GT9): 1139—52.
FLETE. RN ESWEHRES ] T2
16] ,2004,24(3): 391—395.
MR .RKE.RER. ARAKEREIARAEFIM]. L.
[F] BF K2 i 4L, 1997,
Kausel E, Seal S H. Static loads in layered half-spaces[J]. J.
App. Mech. , ASME, 1987, 54(2): 403—408.
Seal S H, Kausel E. Dynamic and static impedances of cross-
anisotropic halfspaces[]]. Soil Dyn. Earthquake Eng. ,1990,
8(4):.
Lamb H. On the propagation of tremors over the surface of
an elastic solid[J]. Phil. Trans. R. Soc. London Ser. A.,
1904, 203;: 1—42.
EWA. WEESSNE TEE] BHSHER.1982,3
(2):56—67.


http://www.cqvip.com

