F .
Ol ot e o o K8 puaiid
Ol eOltow cOlam o&ils (1340 tgus,IV 5%

Thoo! JL g Ly 9190 50 B (ylgis 4 b 4ldl g3 31 0 9315 g (owiy

3 398l (SIS0 0 ygain ¢« Sbudd Com ¢ laeizy pb bl
Ao (w93 B SIRLIIS (Ol ok 09 7 ( witigo SUKLIIS sode b s -1
Olows SEL1S (3 9 5 TS0 Wb 51 (b 5l goxiils -2

Olow olKL1S o 9 &L <Cilo Wl y! Gub.:a)lr9a:.3|.>—3
soheilsss89@yahoo.com

N>
il gr Sl ST o OB (15 53 (bl el 8ty 4 (Salys mlie o 5 0 sl (o35 ) (6551 ool Sl SV ST s
55kl aslp ol (Solhs s b 25 a0 lae 038 Gile e Lo, K1, 1 (SCliph (o0 ) 53 s sl IS > sl
sy s Gl g5 ol Olsie & Al o0 n 53 cls e (S st (2 lasl s ol ks e sls LS s il 5
Lg}:fa)']-b".@‘A:é)f)‘j;gs-.«)).!:)}a‘i}jpéuw‘;;‘dkﬂéhdb«rh_}‘&méwul{oéﬁujlé‘ﬁwba]):
Ls;a_}‘-l}‘ﬂlf&]j —u\}:ks«JJ})‘SAJKA.IC]}A‘)L&ﬁ'ﬁ'ﬁ)}dbb‘}&ﬁ\{A{é;\t]})’l—l sl 4l g Sl 03ls OLES Joms )5 la

B e &S e sla)l ol p o3 STy s 35 )

2 Sl Al 3 Sl Al by Bl Bale ( Kuolsd (Sl bt Sl Cilels”

AoWio .l

Gl gl sloul b ol (S an 53 bl (oo L3 ST 53 L) sl O (Sl e L5 oli el (353 (555 sl Caa
335 558 6l Olazstls 55 s Olusl JioleT Gl ol pmen 5 e it |y Sl 1 51 (50 (sla 25 31bl glaejlo 4 e 55 &5 5
Sl 51 (S8 5 5 53 (635 gl 15 o 0058 or Sl (Solios slasl 5168 oo o ol 53 o Ol 0 Sl 61
30358 oo Lol T o) cudiga 5 Olae 53 0T 3008 5 dlas cpl w0 s a il (Salos s b (253 ol p 53 Lamms 0357 Gile lio
o3l sla by a8 [1-6]55, 58 0 s 50 4l 5 aome 03557 Gile sl (0205 4 SBa) 5 (ko sde sl S Ji S sl
3,8 Soge il Siss b NIS o 5 a5

ST gl 5 S i il a5 Ay L

S o gl M5 S e s e i 2

S > 51 Od i 5 e Dls e Sl 3

ool S en 53 ile 03, K 4

jlmswu,:d\w«s&@.;,.z&afActiveuJétwju&_u@dw upcy;wcaé{;}'ﬁd\y.«s&@
f&uwl;”géuwl/;.>,;:.?ﬁu&fPassiveuJa;km,LAL;iLaU‘J_l4{:,:fc,,ya,'ugt)blj\;.l;éuugj.ul{@n\,ﬁl@;ﬁ
$Sgale 253 g sl (Sl s S s ol S (aolajT dlie cpl p3.kig; SIS 4 s (le g ool Ol & W15 (oo Ll 0l Conlin g b
D5 5 g o5 Serles (350 pln 53 lame 038 il 53 s a5 31 il (sla Sl aalsl 3 g5 (o OIS 4 e (WIS 3 L 36

el



F P
Ol ot e o o KIS puaiid
Ol eOltow cOlam o&ils (1340 tgus,IV 5%

Jw Olasive 2

;l,.u_tapsu.{,nti;},-ﬂtL;,,u\,').g;.,n,x.:mL;ﬁf,jt,ul‘sm,;,@a,m\ﬁ\ﬁ);du‘@.—f&ym,‘efwlgtfck
) oos i slall a5 SIS 4 5,8 10-95 Ll 5 (g 05l 53 (36 G pasla Lk A5 sl b e S Ol 4 345 (b (o S
b=y U LSS a5 ol od Bl 5ldte 53 28" Gae 5 1M 5 e 4 ol 4kl 5 b 03 5 Gle sl pil o (1T *1M*0.5™
W5 e s ailf o ol ACHIVE Sl s ol add 3 — ST 5l 5 S asle Ol 4 = o L LSS 5 - &Sl 5 p 5 sosle Ol 5
33dowe (515l I3 g5 53 akil i 5 s es i Comdse (1) K8 55 ol oks 0313 i 20 20 & ol ) PASSIVE Sl s 5 e 4 il
s Juzi B u}su&u:w,lc;,.Passive Sl 3 5oy H3A s Jl s, u:w)l@;“Active o 3 sl o eals 5oL plaxis

AL

~a P=PO0sinwt = = =

A

oA P=POsinwt -

D>3

B

£ - - 2 = - =

Passive , Active b &l Sildow Iz -1 <&

s\j:wuurwﬁ;@,yqfuauzjw461ﬁu6,_§°,~\,m el ok Sl Bole 1wy (6l adil 5 Calises Sl 53
é‘ja-\ﬁ\);‘@jl;}}ﬂ\f&l%;BLgMACtiVedb—&\)iu)b)l}&sjjﬂaﬂ‘j)c;nfé‘MLAgsAJa.EJACtiVe -
Nm;,sc,;as‘slaa;BL;MPassive S (sl el Sl a.uujsc;,,;\),ﬂfélM‘AL;MPassive S (gl pll

EPESIR S

G999 99 Sanligs Julxd 3

2338 25 Calgin Gl a5 3115 0T 015 (or o8 ool 0555 (61 03100 4 sy gm 4l Y gome SSCSS 55 0 b e olos 03,5 Jke
e Sleaboes 53 K5 Ggm 3l 355 5 g 350l 5 0855 Wl5 o g am 53 g amen (3l &35 e e & ol S G se
J 5 3 5men 4 s 0L 03,8 o Sy g o 3 4T 31 555 655 Culg o 4l oS5 0387 Jie K0 o (Salss ST 4 Lo
s ol el 53 Lzl S e 51 SIS 651 & 63 dome e ol (sUaj pn 4T (3550 53 (STl Jiln 53 el 55 Lol o (sLab



F P
Ol ot e o o KIS puaiid
Ol eOltow cOlam o&ils (1340 tgus,IV 5%

255 i s 65 1 3 (s b 50 65 2 grs L G (Sl s (Saals fles ST 53 al 5 o5 B s
S 2y Sl Jame 15 4 1S e 0l b 355 5 g ol 3l sl oS

I 6l sl bl i Slabus e 5 Lp3 Ol 5 e Solg g Lae SIS 15 on o gm ol Bl BB 50 ST S5 0
.;g@@uomﬁ.wébuJg;.dt)yyl};,;@wmdu;,no;u,\;jﬁlﬂ‘;ﬂ&},b\,&‘ﬁaat

02 gl A8l (S5 s 3 0ds i (5551wl (g3ue Dllons )3 0 Slgue (£33 457 258 DBl Ol T Wb ol (BL) Jue
0T oy gl s 5 03 1953 OT (3 03,87 ke 3yl 513,313 (S 185 s 41 3 Sl Glo i 56 ) ey ST 5 K
o sl T & s (s 5 2 b cnlite | (e D35 el bt e 56 (bl (ol e 250tomn Ul s 03 [7] s LT 35
Sl 4Bl Ger Jildo ol ks S5 (sl 5 55 gl pal Ll 5 e BB el 53 e sl bl 51 (SRR Gkl e dsb S
Jila- Passive il s uoen L 10 AR 350 LUACHIVE Sl 55 atil 5 5 (5,8 o)1 (5 dbai g dbols 0B AR 350 L L
Calten Ol dtatils Gaiod bl 5 3l AR 7 62 550 b aiil 5 5 6,8 o5l (5 abi m abiols 5 1/33 AR 350> b 5L (gla 4il 5 Gas
[ 8-10] .55 Jlasiag 0/5 6 0/1 550 b 0 atil 5 o 0

ol 0 e3bizal (1) dsbee 4 S5 po sl (1083 1 (Ssls 618 5L gy lis ol s

F =10sin( ot) Q)

B s L «$33)8 o zm S5 U 3h (oo o (S50 Sl 0 855 Jatn (sla S e 3l elizal ((g3Ldibe 53 (651 S Dzl (s
[11]5,88 &) s (ISl 5 555 Gl

Active el g1 B g A bl sl 505 0! 1.3

s L st .\;Mlok.&_o‘yt,.fwﬁd,ﬁ\,u—;lgﬁ;.@tauu\mm% ZJQ):B,ALLE@){V:GQK»J:;UGB
Sk e Jsb 41210 ;,,\,Lt5wu,gp.gj\gcnylju;;\ﬁ@g)'g,:m,,;u,m;),._;m;gduuéﬁ?,;méuéwu
dlos (5,2 99) Wy (S5 51 USG5 (52100 iy il 3 1 DS a8 S 5 s sl 51 i he B 28187 st
C\}A‘A&J\j g_}‘j]é‘ Jyjl;}:‘m;‘))& J:.S.\;Bé\.]a.:u‘): :F@AMWS))EM@‘MW C..:r":...r}u:.r)\:})ACthe db):g;.w\ old
FA 95 S 5 o ) alil 5 s 93 06 e 4SS bl b 2l O O YU (sla (IS5 (6l pils gz 5 B Slej b

Uf [m]

Ul ] 2e-4

2e-4r
1.5c-4
LT E N —. )
| E ] :

1e-44 : L e
Sest Se-5t

0 ! ' i 0 : :

0 02 0.4 06 08 1 0 02 0.4 086 08 1
Dynamic time [s] Dynamic time [£]

Active cdlo 50 Cuigin b oo p 4iil§ (Sl B g A Bl Ole i 31 fol> gmli —2 <



F P
Ol ot e o o KIS puaiid
Ol eOltow cOlam o&ils (1340 tgus,IV 5%

s 0L 35 5l o & o (6 ey S i 55 0l OS5 Olsimy Sty ¢ A1 e 5 A il & 4kl 5 005 60555 Ju Active b o

el QLSS O o5 e 53 03 51 alin &STb Sl LI 53 53 a5 51 055 500 U B aka 55 Jg e
FA10 L 5w s 5295 LG5 5 4 bg e slsses sl S8k s STl Sl 5Ll Sl il p ST s Ke
D oolaT Gy JS 5 0155 (g0 s 53 ST (g0 Jur S Tt (Saliys il a0 ST (il 5 o Lol 5 ) ol (0 5 2155

Wl 0 03l STl w0 il ol 50 8 ks STl adl ISk Olse o

Ul [ Ul [m]
1.6e-4— o e o Ze-dy Sporos -
5 b :
point B| Voo h
' 1 1 it
. f=10Hz ) : R
) 1
ooy S 1504 # ""I T I| ‘I O I' f
g i A | I !
T AR [
' L I| 'I ot | | I | i
,r'"i L i | g Ly
| R e AT S 1e-4 A g d | I [
8e-5 £ Lo :l[."‘ 0 T e R i L
' L | ' | | !
: b b oty i s
: I A O L
"] T : ! [l | 11 [P
dof e sesf - ; 4 i 1I ! ! ; i
¥ ] U )
IR '(] (-
H k
L } . } . . } } . . .
0 0.2 0.4 06 0.8 1 0 0.2 0.4 06 0.8 1

Dynamic time [g] Dynamic time [g]

Active cdlo 5 oy bodd y 4iil§ Gl B g A bl Ol i) fol> i —3 <

oty i b 3,05 6 e O ,an 2 B dbai 53 457 S5 3 Sl 0313 (2 4 T (6 2k O i S g b okd 4kl 5 A b s
3 35h or JSE i s S5 B Ol 035 6035 I el S B 035 VU oy o A B 3 o 3 pad s 015 (0 65
Fon el s eng 555 sy ge alal 1 ) s B ala 53 BL ails S 4 Sl ST KB 28 (0 Sl o o 5 S

el g0 i S B g

Uj [m] U [m]
12e-d4y-= DG SR GGG GRS S SRR > 1.2e-4-

14 rrarantibypeerd

Bt : Bentonite
! —_—
! Concrete
Ge-54--- - Ge-5 0 4
de-5 T -
22l o el amn e oo s o
Ze 5
! 1 ] i 1 I |
0 0z 0.4 08 0.8 1 0 02 04 0.6 0.8 1

Dynamic time [s] Dynamic time [s]

Active el 33 5895 il 9 38 0 § Cadgis b ol p 4kl § &1 B 3 A bl Ole i}l ol gl —4 b

Passive cdl> g1 9 B g A blii sl s 5 0310 2.3



F P
Ol ot e o o KIS puaiid
Ol eOltow cOlam o&ils (1340 tgus,IV 5%

02k o S s 350 51 el el Calits (6 add sl ge el ot 0315 0L 655 S 3 B 5 A bl (ol (B 06 o s
508 ol WS 5 3 il 5 Calies SVl (gl s O i ol e Ly 5 SVl ol s 58 90 18T 55 S VU sla iS5
e Lgd o piie o gel dile 5wl HLasl o) el 4 el YU (gla S5 s s Bl 5 OLSS LB Y L sla 1S5 s
Bewali sl o3 o 53 ST sla 4V o 0L 35 1 elite )b, Sl IS8 e plSai sk elSe & 5L 250 S

.@l;ﬁhdgghﬁgﬁ)adfu@ﬁjghﬁydljcygﬁlyawqw

U [m] Ul [
2e-4 Ze-4 : :
point B
reesld =10 : 0 .
Be-4 ,"\ by
Se-4 ! R A 3 3 8 I ———
‘! ;|| fﬁl f’ ! H 'ﬂ| ," ;, ,‘1 f%l :;{ |, y ! Bentonite
SO I N S U I O T A O D
124‘|t Ii Jl‘ fltlfﬁ II- i F*IF* F|:C|Jru:rete
oL il ! i P
Ted : | I| b ! Ly Y ! |I i I EI :
865 |1' | ", ; '1 ¢ 1* : ".I I Lt }i\
: } i ‘ | & B H | i
5 NN VERY ﬁJ oy Y
Ses : | S 2
’ E 45 “‘.-I 3 t{ E f' E
i i . . | , i |
0 02 0.4 06 0 02 04 06 08 1

Dynamic time [s]

Dynamic time [s]

Passive el 50 3 10 il B 53 5t § Cuigits b oy 41§ 19 B 9 A L& Olo i 31 ol i —5 <o

@d@ﬁdj)ﬁujla}g,x)lxefuﬁmzQ\}_w,;&ﬁ:t:.x;;f,;uu@;‘uwl;)'\BMQ;,{,,;mPassive;Ju);

Aas e Ol 3 16t O uss S g ACtiVe Sl AL A dbd s s

u‘:w,lA&z;«icﬁ?m;4122;@\)363;},d)ua:;l,a;,fcsuuzw)lo,\:ﬂsii;;,;BMPassive S 53 Y gl il 5 s

Ul [m]

[ty | S RS

| [m]
12e-4

Se-5

s OLES > e 3l (6 R

Bentonite
| ——
! Concrete

o comen oo 5 S Ge-5 i
B RO 3e-5
o | | | | o | i i
i 02 0.4 06 0.8 1 0 02 0.4 06 0.8 1

Dynamic time [s]

Dynamic time [s]

Passive cdl> 38 5 95 il 8 30 5 § Cuigiia b odd y 4lil i (19 B 9 A b OlCo udi 3l ol mli— 6 i

ST gl Sl AR Ly o el b o ekl 5 aa3T il 5 e LT ol 11 g



é 'h';x.

F P
Ol ot e o o KIS puaiid
Ol eOltow cOlam o&ils (1340 tgus,IV 5%

Passive cJl 53 b 4l 5 § i ellaw b o 4l § AT b § Goue WHT Jol> b dwlin -1 Jsu

(A) 228 s ok 3ol 2l e )

Ref[14] Ref[13] Ref[12]
0.27 0.35 0.28 5 0.26 0.64 5 4l 5
0.50 0.47 0.54 75 0.40 0.96 | obon,eniy

:.ule.\,:Cy_ﬁtﬂ;éu,:.bgwmo&,t&\jg,;d,.\?,;
. . .. . B e . H o - .
CyJ}laﬂgJLG)‘c:ﬁ)lew‘( t/AR)&‘)CJ‘J}b“i“"“‘fg’fW‘( t/AR)L;‘ilJCfJ}bAfu‘"fw‘:"?’“

j]éJ:)}aA.]aJu'):L;:}o.cL;Lablgs,_.:}:L;ul:j\&du\:uulfgﬁy.C,..»la.\..iw.,»l’uu\:u:AlfgﬁJ.;l()l;.:xc,a_tgi):.(Lt/AR)&\)

el

S A4

B g 3050 Akl Do) gy 8 5m 03 5 S L35 o 5 A e Lo 5 48T S0 55l L o 03 I8 DLl palST 5 Sl
ook gls 4l 5 b5 5L gle 4l 5 3l eslinad Al talST PASSIVE 5 ACTIVE b 55 o 55 Olej 4 daly SlglSe s polis .03 €
L;.&‘.Sua;,lu665,1,.,:.,‘\{4@'1;;,laau.ul.»;_plf@@m&uubw,&uéuuwqﬁz,apjuouw,lol},ﬂ.\;t;
,» Passive uupc'ly.,u)l;Quw)\j@Kg,)6%J;U¢4ﬁuu CJ;;\y;ta;mtw‘_;ua;;ujajwl.x:awtwm
fdem L;uq‘y):)ml}@ﬁg,:f;guu 6505 6la byl Lisls OLis 555 3l (s 2 LS50 By A dbis 55 s (ol ACtIVE Sl b avlis
ilee Ll b 5 S Slasnie 5 g5 5 3 JolS SOl 2als b Sl S 05V 15 s 53 (gl 2B Sl Kl Coale 5 okipl

.Dﬂdg)‘)éﬂ%@b

&1y 5

1. AdamM,PflanzG,SchmidG.Two-andthree-dimensional modelling of half- space andtrain-track
embankment under dynamic loading.Soil Dyn Earth- quakeEng2000;19(8):559-73.

2.YangBY,HungHH.A2.5D finite/infinite element approach for modelling visco-elastic bodies subjected to
moving loads.IntJNumerMethodsEng 2001;240:1317-36.

3. BodeC,HirschauerR,SavadisSA.Soil-structure interaction in the time domain using half-space Green’s
functions.Soil Dyn EarthquakeEng 2002;22(4):283-95.

4. CelebiE,SchmidG.Investigationofgroundvibrationsinducedbymoving loads.EngStruct 2005; 27: 1981-98.

5. CelebiE.Three-dimensional modelling of train-track and sub-soilanalysis for surface vibrations due to
moving loads.ApplMathComput2006;179: 209-30.

6. BeskosDE,DasguptaG,VardoulakislG.Vibration isolation using open or filled trenches partl:2-
Dhomogeneoussoil.ComputMech1986;1(1): 43-63.

7.Cundall, P. A. “Explicit Finite Difference Methods in Geomechanics,” in Numerical Methods in
Engineering (Proceedings of the EF Conference on Numerical Methods in Geomechanics,
Blacksburg,Virginia, June, 1976), Vol. 1, pp. 132-150, 1976

8. Woods RD. Screening of surface waves in soils. J soil Mech Found Eny Div ASCE 1986; 94 (4): 951-79.

9.Haupt WA. Model tests on screening of surface waves. In: Proceedings of the Tenth International
Conferene on soil Mech- found- eny. Vol. 3. Stochholm: 1981.p.215-220.



F P
Ol ot e o o KIS puaiid
Ol eOltow cOlam o&ils (1340 tgus,IV 5%

10. Ahmad S. Al- Hussaini TM. Simplified design for Vibration screening by open and infilled trenches . J
Georech Eny 1991; 117 (1): 67-88.

11. Lysmer, J., and R. L. Kuhlemeyer. “Finite Dynamic Model for Infinite Media,” J. Eng.
Mech.,95(EM4),859-877, 1969.

12. Beskos DE, Dasgupta G, Vardoulakis 1G. Vibration isolation using open or filled trenches part 1: 2-D
homogeneous soil. Comput Mech 1986;1(1): 43-63

13. Haupt WA. Model tests on screening of surface waves. In: Proceedings of the Tenth International
Conference on soil mech. found. eng. Vol. 3. Stockholm: 1981. p. 215-22.

14. Ahmad S, Al-Hussaini TM. Simplified design for vibration screening by open and infilled trenches. J
Geotech Eng 1991;117(1):67-88.



