[ Downloaded from jeg.khu.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22286837.1397.12.2.6.2 ]

[ DOI: 10.18869/acadpub.jeg.12.2.345 ]

Yso WAV Ol ¥ 8 )led cuan3lo Mo ¢ pudign (mlidip) 4225

PS8 9 (29 LD gD (ruid (S I (o 3
) o sloj o sl 1 Sa iz 9o

sudige o 8 BuSanly (ool A sl
‘;a.umc);s.é:) SM‘J ¢‘AJ.L£‘. L)‘“fd‘).'g ‘C)‘J‘ej ém‘d ‘J“"fgﬁ‘)‘e"" &‘A..\.C
sdige 5 (8 BuSaSls ¢ ool s oSNy (g 5u8 e
VAN i A0/ /T il s i

0 A~

awdin gla 3 ot Lo 5 o0 slaoys 5 b5 Sunp L3 ba,ed el S0l

bl sls glosy Caanl gl } ST S5 wkige 53 pe) CS o p o) S
) o sl Bl on ol 03 NS gy o5 SOl Sl 0T 55 &S (glass 4>
b el oot (S e el Sl S S e e 5 035 e
o S Vsb 5 s e i) Wl e el pnl gk e T Y s
S slaml i gd e 035 e B lael (BB SLASH (55 L g O Wl 53 a0
Bl s Lo IS Sl o sSUT e QLI 10 2 5 51 eslizal b Rassy cnl )3
wo i ek K2 S5 K Jdow Olej ojem 5 e 5 sl (ladisd (b
3 o bed s GG a0 S s oS0 Sl S e 5 s
53 L S o slagaly das o DL ol S alie iy SO o L 0T ol
Sy s e ol C"JL* A V80 B Ol cl syl (ool O (guay
o oS ol 53 oS ISG fhts as s Je ol K8 Jates A5 3 (i

.;)b@;dﬁﬂéu?g Las o> ple banslie 3 cul ol

‘d\a)) ‘-‘<':‘£j:) ;‘_g_l.‘us_fjf ‘L;UJ.J 003 (g M}P- ‘fljf)'l); 131 W&l jﬂ‘ ‘5-1:15 6“53‘3

3 sdowe OL (6551 3l glas e l3l 635 oS >

mMassumi@Khu.ac.ir - J gt oy 5°


http://dx.doi.org/10.18869/acadpub.jeg.12.2.345
https://dor.isc.ac/dor/20.1001.1.22286837.1397.12.2.6.2
https://jeg.khu.ac.ir/article-1-2795-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22286837.1397.12.2.6.2 ]

[ DOI: 10.18869/acadpub.jeg.12.2.345 ]

WWAY Ol ¥ 5ot coa33ls0 dlor ¢ putign ol s 4 25 v
PRV
Slmn catals Jald (e Loy OS> opn Sl sant Ao oSl o Lyl
ool ki b S0l Ol LS e St S 0T 0ley e 5 S
S el (53555 CS Do gar 5 oKl Sy s e e s
Sl L3l o3 (ol Ol 45 ol ol Eoly oSl Loyl 1 e S o
Al gla e 13 Cuenl Jyl amys o 1) Al gl i W)y glacand
W PICEURN R
Ssd o sl S gl o e s g_é‘)/u}ljilﬁé@;la.ﬂpj cla¥ gl it -
awdin s plel LSl oSl ol & a5 5 e 1S 55 sla gl -
el 5 S O i &S 555 e oSl
S 53 ey S Ao wl oy &S S S LB s e dle o e
S8 Bl glacks by sSL A e ol sl S g 0l s LLa)S
(ML=,6) 5065 0L VAV W35 50 oa s 3 5a8 Cagor 53 o2 53 (e i /Y0 550
A 5l S0 S i Ol w0 B ol bl sl edd o polie 58 2,
Sk 53 0l o s S slmn 53 Kb (S 85 26 3 5 S 505 ) 1 i
5 Sop ok wde el cpl s 3 Gdu Glagds 53 (0AVY) Ol
W3l o 332 S 505 5 20 S 4 Saalys el 4 1 edd o il
V]
e 3 lodd Ly pgmy slaad i 65 b5 Ses s b ed el sbol )
Slosl ool loks Cuanl ey IS = s Ao Gl les ) S8
L o glael WIS e Bledd I gy e Bl sS 0T 55 o las
22 e gl Do 2055 0 e gl Sl (P S sd e 503 S e
a0l 4 od 55 SVsb 5 S sla i) w815 e zlpel ool ipd e T Y

3 25L S sl Lpd s 035 eSS o sl B L] = FCRUNT-S YN Vi W


http://dx.doi.org/10.18869/acadpub.jeg.12.2.345
https://dor.isc.ac/dor/20.1001.1.22286837.1397.12.2.6.2
https://jeg.khu.ac.ir/article-1-2795-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22286837.1397.12.2.6.2 ]

[ DOI: 10.18869/acadpub.jeg.12.2.345 ]

Yiv o g o3 ol S e S s RS s S ()

or PrSVLSH claal cod mlil o | Bl slaeys (19AY) "ol
DT DLl U 5 553 00 slomil 033 Slaspe Al sty el =l gal o8 55 S edalie La0T .03 S
(VA8) TS 5 S DT YT 350 oS oy LSS5 sl ol (8 0T 05 o s
Oleilisl Sos 53 (Jwsmd 653 Jsb 5 o e sla by slael js 1, e oS -~
Gl o S mal s A S (Sl Bl (555 smalex bl 5 5o
gy ol B ste (o) G ol sl o oS s o 0L (MSE) S 8
VMt L gh pad pasiiie 0p3 laad 5 el S s 5 S e pasiia |y e S (S5
Lole pl 53 oS - da>dle Jb Dt e co)s baad 5 55 0 55 AUlS &5 ook
053) Sl o sdalice Ciliive sladd 5 55 K03 (slaeys (sl 0 slie sla il [£]
sl (VAR Olieiayl O cpd 53 ((VAVY) 5 (V4TV) 5L 3 Ol 3l s LWSTS
S a0 ey land oS L S 0L bl (VAAY) F agylay Sl (VAAY) T s las
TR 5 sl IV 5 101 sss e b Zlael sbml Gl ol 4 S 13 P el cos
ot b Gees B GaseS 00 slaess (sdas ol e s, Sl eslanad L (VA
0P AL LA L Gy D gl el aale LA w5 Al A S
slaghass [V] ol Ol 1) ey S sbaans b 03 U155 o plal gl S L)
5 om GBSl oS ol 0L Gaes eps S sl (048T) OSes 5 db s
Slaess S 50 53 B3 ol bl sl oo LS 51 5 003 55 50 03 (darss 5 SO ol
S Sz o b S8 L 0 ey il St sl Gt S & Gof oS
Soyire = 5 ek sls GAES > bl O (il gy 5 by b bl
Lot 515 b 1 bl aileie ot 2 el 0890 Ly i bl 5 15 AT 550 555

[a] 65 S ilwans 1 »

. Bard and Bouchon

. King and Tucker

. Harmsen and Harding

. Ohtsuki and Harumi

. Bard And Gareil

. Rial

. Zhang and Papageorgiou

~NOoO oA WNE


http://dx.doi.org/10.18869/acadpub.jeg.12.2.345
https://dor.isc.ac/dor/20.1001.1.22286837.1397.12.2.6.2
https://jeg.khu.ac.ir/article-1-2795-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22286837.1397.12.2.6.2 ]

[ DOI: 10.18869/acadpub.jeg.12.2.345 ]

VWA Olls ¥ i5lacd cuanslss dlor ¢ godige golid ooy 20 YEA

s JSE 4003 S 1y gdaie Rl sla Lo (Y20 V) Ol 5 OUILS
Do Seslaal b (a5 Il 3 @3B (glly 3 el Sl Lh 5 b 2l S oo
Olasiie wltle andia T dob aS Ll plawil Olo3 0352 3 s (550 552!
ol Laoys cnl sldS5n 6S  oSl slaaasin Koo 5 g20,5 30 p8 b
L 35 zlsel G osmn Sl (B8 558 SBT (T2 0A) OSen 5 (5 a8 [V 0]
gl bl s S ey el g 3 9deee OLl 5 (65,0 O By 53 S 5 51 el
As dde o0 OLl L s Oldee &8 > 5 a5doee Ol b oo Olbee &S > s
5 e S 3 3doe Ol bl 1S5 5 5lse 45 Jde 355 53500 Solew)
O 5 ol ol [N ] (sl 0 pll (65,0 QLI L (Culg o and lams) W e
St 033 Fealy Ol 8557 )3 s Slmstn S50 Slil GRSl eslinal L (Y2 )
334 b5 oSl wnin gz se Jsb s S s Sl son ) IS8 e S
G5 s bl baag 65 nl a5 e sla bl Olsea orles s g5
5 2eS 5 e 4 G FSES alie g Gbess LSS 5 iS5
LIY] ns o OLAS alis slal 5 avin b (slmaes lae s oledS S
las bl 5 baasb T 51 ol s oKl gdmss il i Coeal i) e
S g ol b andin 55 ols el 4 Bl |5 el 0l 0l Lis glo )
e 1y O it Slse nen 5 3003 (Sa o nd 5 e Slasiie (355 a0
Shawda b g adsm Sl mol dalie b oosd o aw G5 0l 5 5l s
O ol i R (min JS5 J1JSC5 tlte 5 oy s1e553 o ates 155
S SR il 52 5 o Se S ae A 4 LOT el Gl Ol
Ol ks S8 Gl Bo U as an § L sl s Gl as s Sl Ges 4 dlas

RV ST VL W s WO VI S RIS PV WS P PP


http://dx.doi.org/10.18869/acadpub.jeg.12.2.345
https://dor.isc.ac/dor/20.1001.1.22286837.1397.12.2.6.2
https://jeg.khu.ac.ir/article-1-2795-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22286837.1397.12.2.6.2 ]

[ DOI: 10.18869/acadpub.jeg.12.2.345 ]

A A o g o3 ol S e S s RS s S ()

$5ledbe

2SS e R s g 8 ki S e e R )
Oy S5 ixe S 5l eslinal b (3ladie gy Ml e el les ) gl
Db Bore ok g GadAs e 5 0dd el
(T

Oldes bt «(s3ladia sy 5 e sSUT 5 sdoee OLI 1530 pf el sl
SDYTO D) 0Lea 5 0WLS slatassy bl o plses (0 60 S — NI
& o el 05 ok aglin LT ol b el sy [VE] O4AV) S5l 5 Ol 5o
Vdsder s ) S84 Hllas Clasilie Al ) SV K g lases 53 e Vo gl

.&:Anﬂ‘a.,\AT

k
Vi (/) v E(MPa) | p("9/ ) <
IAARSY s Ay TYY gy A g
YYYYY YTy Y\ Yeor s Ko

S s 5 P Zlsel Sl (sl eslinad T e S 5l Sy BT ol
S5 m fl5l 056 58 el cnlio S3lr 5y 51l e S 4 Wa0T 2S5 )
glsl 5 3T Ol 5 el o DLl 5o ( SVl 550 558Ky S0 Aile 3L
S S5 OIS Slase Geies cpl 3 iles S B ome OFS s 1) (5 505 sl
S S o 3T Ole 5 pe A eslizal 5 pSs 50 3 bl e 03 5 5sSms 5 3T Olke
e ss 313le 2SS0 ol gol 5w o QUi ol Joke 5 S o a5 1 5I5T Olbe (sns
s e 0L 1 Jbe Sl O ot V ISKE DTV 0] 355 00 o 5505 5 0

YUK S 8 e 0,08 LI S E LSV S se (B R0 s s
RNV S PRESISP R ot T Slasia plu s o 0L 1 lralr 63555 S 20
S Gl a5 OLLE S e Ol 1) (52508 S 8l el ealinad S5 dalas oF b

1. Mossessian and Dravinski
2. Implicit


http://dx.doi.org/10.18869/acadpub.jeg.12.2.345
https://dor.isc.ac/dor/20.1001.1.22286837.1397.12.2.6.2
https://jeg.khu.ac.ir/article-1-2795-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22286837.1397.12.2.6.2 ]

[ DOI: 10.18869/acadpub.jeg.12.2.345 ]

WAV Ol ¥ 35las onnslsa Ao pwdige il e 4 220

~——20 m——=—

Yoo

Free Field

-
J:Jr

Viscous Boundary

Viscous Boundary

Free Field

__L—}_
=

e

sl

&

Base Cluster

dbe I glai N S

a w58 V0 GG S ke eSSy s me S O w e s
QDV%VJQJ[\V] Mul;;:.»\j;» ',VM&M}J&: N3 dﬁﬁjj élﬁa_ﬁ é‘ﬁ PR

A3 o 0L 1y e sSUT I3 0 5 53 gy &b g (S3ladde &g 5 a0

AL <X
10

FO = Aax [1= 2 (e — 1)) | e (eE-00)

dde 4 53959 S, gae Slasda Yy

fo(H2)

to(s)

Amax (m)

0,0A

R

oy

.Y

(a8B) oo

v

FROOA S, e plralr Sb) dnsy )b s gad Y IS

(")

M


http://dx.doi.org/10.18869/acadpub.jeg.12.2.345
https://dor.isc.ac/dor/20.1001.1.22286837.1397.12.2.6.2
https://jeg.khu.ac.ir/article-1-2795-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22286837.1397.12.2.6.2 ]

[ DOI: 10.18869/acadpub.jeg.12.2.345 ]

Yol o g o3 ol S e S s RS s S ()

aumas

T

u
H T
T

arEsasmsaamane]

b

AT
T

IS NPp 5 53 gy Wb S35 S35 sled ¥ S8
B B Gl 53 b LS dels 5 A3 o (3 Slasia L Js
5 OULS mli Lo 5t sla IS 55 sdel Cosay ol o dralons 3508 0/0A LIS 5 )
edalie SOl il el aiglie (VAY) eyl 5 Olags 5 (Y07 0l,en
G ol 3 nlple s S s b s Sl Sisles sal sy S 555
35 el (gn sl fdo (gl Ol L Ol s

Dravinski & Mossessian
1987

J E '.'-' ‘ ®  Kamalian et al 2006(BEM)
&

¥ ‘. — SV % (ABAQUS)
. \
Al H

iS5

4 |
L T o™

1 bl 55 el aials pLSS 5 LE IS8

— SVy (ABAQUS)
@ Dravinski & Mossessian
‘ e J,{:. 1987
2 < \ ,X »  Kamalian et al 2006(BEM) |

| .‘!'! ““T

stbesS )3
-

A . ) . ) Y v
x/r

6 sl 53 el By LS50 Y



http://dx.doi.org/10.18869/acadpub.jeg.12.2.345
https://dor.isc.ac/dor/20.1001.1.22286837.1397.12.2.6.2
https://jeg.khu.ac.ir/article-1-2795-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22286837.1397.12.2.6.2 ]

[ DOI: 10.18869/acadpub.jeg.12.2.345 ]

VWA Olls ¥ i5lacd cuanslss dlor ¢ godige golid ooy 20 Yov

Jbo ks Olasein Y
s o Sl O el sy By i I oy 5 ltons G ol 3
)‘Jﬁ‘fj’ )‘ a)LiI..d‘L{jJ)Jou \J}\ ulj)é\.;(jlny"' Mh)}ﬁiq JA&) @B&a&‘b

s o DL ) gy laas = wdin Slasiie N S5 A ey o sSUI

300

300-

300~

S 6“4&‘9’ W CJL.G:'&:“.-\JSAZ

©35,59 Cy;dw Slasuin Y
S 5 SaVSn s 50 5l las il oslinad e i, 51 (Sl 50T 6l


http://dx.doi.org/10.18869/acadpub.jeg.12.2.345
https://dor.isc.ac/dor/20.1001.1.22286837.1397.12.2.6.2
https://jeg.khu.ac.ir/article-1-2795-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22286837.1397.12.2.6.2 ]

[ DOI: 10.18869/acadpub.jeg.12.2.345 ]

Yo

el e slesd a2

225 g R s s Ao i S5 e

93 &‘b &‘ﬂ)l Lﬁ"ﬁ" uﬁw‘ﬁ,.puhl Wﬁjb)bggaé-zél;- Lg)l:.é) J.Jw_g

(V) daly 4 a5 L Ol bl 5 glasein 5 S g3 S Ol g5 Ad eslinal o350

s e QLIS 1w, S e wllae Slasiie ¥ J s el Cosay

Blas Slasis ¥ Jyar

Vomis) | Alpae(m) | v | Qf | E(MPa) | p(K9 / ) W
£ Vi v |y | Aevyy Yoo s A
Ve % CYTY VY NA Yy JETR

Loy oLl B slialy 53 8 S se g5 5 SV sl S les ) S Gl

Sy gl 3 Ygeme w2 6 i gl batasn cpl s S eslind

Sles)) go 5 SN g et el Al 8l ey S s Gl (SSseola

G 8o slaa, S5 ehsa) ool s a8ly lan, S5 5l 6ok Dl (e oS

23 5 Sl 508 sl iy Bl las, S5 4 e B o S 30 0lej e

Sl 3 5o Jhe cws i Gl pmes s Sl Dl 1) Glisls Ay e s

S ) aaﬁ? Jjﬁ,m; L;w)ﬁ)}ﬁ;ﬁm. .b},\i ebu:w.vlji.i) &Ux: Cjﬂ)‘ C,w.v‘):@.;‘upb-

Sl 5t 5T ) LI e Lokt S e aw asline gl S 3 o

C}ﬂ g_.dijx_'; 6\]: (Y) :da_:\) )‘ w.\a-r.b Sl e.)wiidj.)a- BE] 6)‘./\§)L: Silasein L AS

LFAaY G el L ols S e Sl e b lased V IS ad eslinal S5,

S8 5L Claseia £ J gl

fp(HZ) to(s) Amax (522)
\ Y ‘Yo
Y \ LAYe
§ .0 Yo



http://dx.doi.org/10.18869/acadpub.jeg.12.2.345
https://dor.isc.ac/dor/20.1001.1.22286837.1397.12.2.6.2
https://jeg.khu.ac.ir/article-1-2795-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22286837.1397.12.2.6.2 ]

[ DOI: 10.18869/acadpub.jeg.12.2.345 ]

WWAY Ol ¥ 5ot coa33ls0 dlor ¢ putign ol s 4 25 Yot

- N

A
‘ A
N\

|
&

(400 Hgdzme y y2e) Glid

(4:6) oloj

FAY B 5 s S e ) Rl e ¥ K

Seolas gl e f
385w spp Nt
O e Sl e nl LS Bome Sy il e VAT alasS 5 Y

L Ssnols b 5 Sopeslaglsel Ll o aSgosbar ol 50 cnl o S5 5l (92,55

Flor 03 el G S Bles Sl oz mlsal Cdm 6l 5,0 cpl Wl 5o S s
Yo Sl S O i Sl Lles ) e 555 2 Rl S S0 s 03 s 5 53

s odoray 2B e el AL ax s

a

T = —pVy ==+ o) (v)
a

T=—pV, a_: +7° (¢)

gl o> AS e Ol sk s i gl Slr SsSems ple 2 s 0 L)

S Jee 3ol J&s p okl o polanl 0T 4 S1os a8 ol 0 S 51 arlw A Ly,
Ay Ok by a ol il el Jib mae Co e By s hn pae Do Ve
o Al o T Sl 508 5e b 8o, s Al3 45 (S) 5o 03 sSes e cAites
SoSp e A S s Sl p by a oyl Sl s g anils oob sl

DIA] das oo QLES T 5,0 55 55Kss 50

1. Lysmer and Kuhlemeyer


http://dx.doi.org/10.18869/acadpub.jeg.12.2.345
https://dor.isc.ac/dor/20.1001.1.22286837.1397.12.2.6.2
https://jeg.khu.ac.ir/article-1-2795-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22286837.1397.12.2.6.2 ]

[ DOI: 10.18869/acadpub.jeg.12.2.345 ]

Yoo e g Sle ) Gl S e R 5 e Ao i S5 e
C; = apViA (0)
C, = bpV,A Q)

3003 3585 s p S5 A b A IS

L TSP
Wl ST Ole S50 5 0eSas S0 S 5 g 3 (Sly 5 o) e (5ULS slas e
L oslinal S bl g 3l iz lgal Dl o ST Ol 5 a0 i 2 5 Shes (5
e Coo s &S (Gosb A ol Veve g g aee Yl Jsde 5 p Los el sl gl
ly (olen) (i Gla ST Ol o0 (b 2lial g ol sl Ll e 2ol (5
AT s os Jls a4 el s 8310 4 owles S Sl Guiss pl 53 o Jbe J=1s
S5 e 53 sy A S8 e 4 IS Ll s £ Sl 5 ol e

Free Fieid
Free Field

B -]
| & |

Viscous Boundary
Viscous Boundary

&

o

Base Closter

k2



http://dx.doi.org/10.18869/acadpub.jeg.12.2.345
https://dor.isc.ac/dor/20.1001.1.22286837.1397.12.2.6.2
https://jeg.khu.ac.ir/article-1-2795-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22286837.1397.12.2.6.2 ]

[ DOI: 10.18869/acadpub.jeg.12.2.345 ]

WWAY Ol ¥ 5ot coa33ls0 dlor ¢ putign ol s 4 25 Yo

‘SJL&JJWGUJ

AU PR PANE SR WP IR

Lles aS(gosba b a5 5 s Sb Ot oSl g ko ) shiens
L Gles ) S mge S (S Ot S dny SO b, Ve S s ey L S
ols i, SUE g oS 555 e sdalie S8 Gllas cdas e 0L S5 Sobde s
53 3T 0l e 5l dde s 4 lsel CUSL S 68 sk 5 G 2l il sl
S A S B s ey K e 88 Ges a SbE Y o esliad Osie Olb
DAY Jsts sl S, T e S st ol ¥ g alea éwuu}w
T e Sl B Sl ala 5 Ad SIS S D VL s ol sl 5 28 S
el oal 0 J st 3 s el sy S

Sy Jdow s 0d g

fp (Hz) Amax (1D) (m/52)
\ +ran
Y Y
¢ s

o) W2 moly g erles mas (S S Sl SILY
S e K e Ao mel 250 b R S e sk
Sk Jlasl baas g 53 Sl 53 55 mse 50 5 e S sl
ol BBl 568 5 ad s (o B s sdome Sl ) Foa ) I G B L s

PAS e S5 S F Y LI 5L s e s (AT s e


http://dx.doi.org/10.18869/acadpub.jeg.12.2.345
https://dor.isc.ac/dor/20.1001.1.22286837.1397.12.2.6.2
https://jeg.khu.ac.ir/article-1-2795-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22286837.1397.12.2.6.2 ]

[ DOI: 10.18869/acadpub.jeg.12.2.345 ]

Yov o g o3 ol S e S s RS s S ()

S 05w i S siledbe N S

s ol 5oa f I S 5L e 600 5 el bas g ol S

Sl ain amlis 5lp oS L8 aglis Olo 535 3 ST Jow o b sdal s
g b V] A el Vel 5l e b s Gl 4 s J B
Sl SLls sy ol Sl a4 s s Bl Ol wly ol &S i
5 o lael Dol pls g 5 LSSl e gy e s bl oS
Sloy e 5 aliSon & e lges & 358 mlaw 2lsal SLESH 5 WS e
23 SGasba eshp Bl e G b & a0l 4 cod S S
L s s sl st U5 el Gl SO o 51 ealinal Lol 51 ok

AG = Amax(2D) V)

Amax (1D)
Ao g Sle eSS s b aslie 5o sdng Jos Sl Jool VY IS0 s
Wi s 31 S sl e el el gy Kb sline e JSE L e
B Bssdeme Sl ol S A ORIl Fa ) I S L S el s

el G0 (G YL ) wd s Dlexr (ool IS5 508 s Sl s slaes s>


http://dx.doi.org/10.18869/acadpub.jeg.12.2.345
https://dor.isc.ac/dor/20.1001.1.22286837.1397.12.2.6.2
https://jeg.khu.ac.ir/article-1-2795-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22286837.1397.12.2.6.2 ]

[ DOI: 10.18869/acadpub.jeg.12.2.345 ]

VWA Olls ¥ i5lacd cuanslss dlor ¢ godige golid ooy 20 YoA

8 o3 gdme Sl ol (3555 wrlee e BB S Gl Ll S Sl SOl
bas = ol (bl 3 0 58S 5l 568 o005 g B2 Solsa) L 4
Sl S g 5 al 55 iy 53 (Sl 5 LS o e e - (AL
Sl S0l sel s E S s sl sype cal 53 sd 35 Sl S Eely

$y ) S0 ggn uilS

(o) adg> 55 10 3l kol
Lok Gl s 4 gdngs Jebow (81 QLS el glagealy Comd s V) S
FAN S
Ao g Slp eSS s b aslie 5o sdn g Jos Sl Jool Y IS s

S 03 35 e edalie SOl ol sdal g Ao sline o S5 (5l e Y

03 ole b e gl ol GG s S8, Sl LACWL: ) D
S oS el sl sty G o a8 el sl o VE L s A5 >
s bbg S e et LOT Calila 5 4 laad Howsis em el SLSSI O
A5 laad Aowsa &S Ll 2lpel b ad i S5 5o (LSl zlel cpl sdisle S5l
o el ket el s n ab g S e 4 Loiis oS a5l em £lpel 5 e
Tl b Oljen Sosonr 5 edd oS 4SS 0 St ad e ML s 0

S0 @S s gl S8 e s e RSy 4 Ao S s ke


http://dx.doi.org/10.18869/acadpub.jeg.12.2.345
https://dor.isc.ac/dor/20.1001.1.22286837.1397.12.2.6.2
https://jeg.khu.ac.ir/article-1-2795-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22286837.1397.12.2.6.2 ]

[ DOI: 10.18869/acadpub.jeg.12.2.345 ]

Yod o g o3 ol S e S s RS s S ()

ool e 4 maly S g ad e sladd 4 S 5 Bl 5o Lsd e 4
Slaad andn Iy e lsal JLSOl 5 G oy oa 0T 45 555 e odalie (5SS

..l;ijﬁt.'s'e)}w L.)'l\)') L“C"’li .5)\.5 Q&A\ 33,58

PP QUAEL ORI

(i) ag 35 o) ool
Lok Gl st & s s (B Ol anly Glamul cond s Y IS
FAY S
Ao g Sl eSS s b aslie 5o sdags Jolos Sl Jol Y IS s

6 S 5 Ssd g sdalie SOl Ll ool s Ay gline gl JKE L 5 a 8

3phiee e dalie duSe Jobo Sl 5 A Slea Glagaly pses 82855 55 0 5l s
Sbas s Koo iy s e AW BNV 5SS Lt ge) Lo sl ol 0l
S Sl Qokd db s mlan SUIVA G Joleas ol 2o #AV B -AY Gl sy
g;.t.,.ja.gu'cwl.;va.ﬁ&gﬁdbwlemkﬁﬁéwgﬁiwéduj\
g o sdalie Laguly 55 plncdl als 5 (Sedsl 5 ol Sglite Sy 8 Y LIS 5
Sl Loz 5 Sl Shls gy (JSO (sl 5 hdates 45 5> 5550 53 o st
5 B iy 55 anl Sl e sl SS e e ) &S Sl wd s mla

Sl ad = Jsb 5o il b glsal 5 a5 slaad Uesay ol oS oz 2154l


http://dx.doi.org/10.18869/acadpub.jeg.12.2.345
https://dor.isc.ac/dor/20.1001.1.22286837.1397.12.2.6.2
https://jeg.khu.ac.ir/article-1-2795-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22286837.1397.12.2.6.2 ]

[ DOI: 10.18869/acadpub.jeg.12.2.345 ]

WWAY Ol ¥ 5ot coa33ls0 dlor ¢ putign ol s 4 25 e

glsl Sobea el ol 4y mhau s B Ol el p 58 O s uxs sl &S
23 Gkl gl Cosen as i A s wa s b st e s 4 S0 s S 3
Slosgdme & a4l &I L 3y 0 53 38 e glael 5 Lsde fiRe ab s sl
23 o 5 Gl (e el L Olesen Soppons 5 Lpd e mSin a4 4 s g
Chaw 4 255 2 53 o wlael Gl Sl 2 G 5 355 0 WS e (S
a asls o Tadoms e S ny gt Ly XS e 5k adm s 4 Tades 4
Oolanl S > il cpl apd oo S0 03 2ldS 55 a5 iS5l wb > e
oy tlen iy 6las b glaoslo = b 3 plsmts Sl oy ot s i 5> S
Ll 5 o oLl SIS 2 3513 S (o0 )58 s Slaess (B0 Sl Aol aS W) b sl

L sl 658 0l 5 edes ol il 5 K Sl iS50 4 o

Py ¥ S50 gge ol 3

¥
T e _Oe : O Yoo 0.

() o5 35 5 5l Lol
Lok lr A & shmgs Jdoo A1 QL wds Glagul Cod il WY SO
FAL B
53 53 1y hdates 855 e ook oS cul ogae HKe; ) S VE S
Sl JKa ) ama e 0L (o S m b WS 5 (T JS8) e Yl

ol o5l WYY IS lasla el 15 AG bl SsSor ead 5 o gl LDS



http://dx.doi.org/10.18869/acadpub.jeg.12.2.345
https://dor.isc.ac/dor/20.1001.1.22286837.1397.12.2.6.2
https://jeg.khu.ac.ir/article-1-2795-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22286837.1397.12.2.6.2 ]

[ DOI: 10.18869/acadpub.jeg.12.2.345 ]

™\ o g o3 ol S e S s RS s S ()

Gl 5 Wpd o Sis - s 0 Jslite Gblss b eSOl gl mlane 5

.L)}TJJ}?}@\)@@G'\)A‘}MEQ‘C‘JA{WG‘}»‘J}U&‘)\ L;;La.‘;»

(a36) 0L

¥
s
I
£
%
> I
¢
=
: : - : . ; .
T T I T | |
b d

[ M e R O

e Kok (0 FAY S pu pblS 5 s ad e o Bk (Al NE S
FAL S o S, S s s

wﬁlsjéjadgwuﬁjbwo-j&knc‘y‘&\ﬂéﬂ\\0 I s

J513 53 Lot 48) il o lpol (5105 155l e el 0L 35,0 8 S

)L“SJ‘ o aJ e sa ASLSW- C‘_,.A‘) %fULSW- C‘)ﬁ‘j (.U‘o.Lf:J.iJ.L.A Lo 9>


http://dx.doi.org/10.18869/acadpub.jeg.12.2.345
https://dor.isc.ac/dor/20.1001.1.22286837.1397.12.2.6.2
https://jeg.khu.ac.ir/article-1-2795-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22286837.1397.12.2.6.2 ]

[ DOI: 10.18869/acadpub.jeg.12.2.345 ]

Aoy 55 <Fe Ted @ ey

VWA Olls ¥ i5lacd cuanslss dlor ¢ godige golid ooy 20 vy

S kD ol DL s sl sl asiie 3 ket o gl b (Wl
e 03l OLES K00 3 skt b opd e iz ad s s 4 b glaad Aese
g oadym AL sy 03 e el Sl pasie e SO
3 bl e el L Olejan o pots 5 gl o s g A 4y SO0 5 (Sl s
gl 3 S e 5 35 IS ) 03 2SS n e sl e el
N L R L I T gy e e e RS o DL
o b gl b L L s Sl s e & Tadoe WOT I i as

Kb S 000 2SS n

(a56) L)

o=

Vag=

ap=-

Q0

-
S5 il 53 JS Jekttes B g 3 ez 5 i sl S5 (5 S0 V0SS
It
Slaas = Gl IS b 53 C8 8 D Olg s Y 5 VY 5 1) Sea a5 L
IS Jeats sy b il ol 3 0 i) llas Sl s slal b s
SN S e o O e 5 000 L by St s sl IS K05 w4 S
i rl bl baatin s s ez sl 5 Ll e sl el
Al 1y Uy o 3t IS8 e 5 s slaisb ¢ ats L


http://dx.doi.org/10.18869/acadpub.jeg.12.2.345
https://dor.isc.ac/dor/20.1001.1.22286837.1397.12.2.6.2
https://jeg.khu.ac.ir/article-1-2795-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22286837.1397.12.2.6.2 ]

[ DOI: 10.18869/acadpub.jeg.12.2.345 ]

A\ o g o3 ol S e S s RS s S ()

Lol ool oz s ool 53 ol ol laas o gl &S Sl 5 ki, X
S5 a IV (Y10) O 5 e el Sl on winy ol 3 Olin pl il
e clasiio s olal U1y IS5 can 5 48558 (S5 Jats g 25 58
s S et e L S ol LI il s S ) addllas ol el sl
Sy 5 a3 3 S B o Ko i IS0 53 o 0 1 S5 e
AU o laiissd 5 ket ee b G | 6,508 S 50 IS8 A
S 493 gy b= SO Y] (V) 0) 0L 5 588 s o 518 LS5
zll oSSl oS ol ol S o ol R LS s sl gla el
(G S o o 48y a3 Ol s S S 3 5 el 5 e
S slize sla S b s oslite glagaly 5 ol 63355 b 8 5 b o 5l
b il LYYTO8AD) Ol s 5 35k dile Oliiee o gl ool 0 4 (6,18,
[Yo] (Y+1¥) a3l3LLOLs 5 ol Y81 (1887) 4ol 5 Ll ([YF] (V44Y) O, an
s u"‘)"("“ ol Cewsds @L_;L)__g
oy Sl A Ges  dlas S s s Slasiie Godss ol 53 Sl S 4 e5Y
Ll b Cod s 255 Ly Gl et S B il el 4B S K s s 2l
RS 3y g S b S e Dl S Sl 5o s OLSS
5 (oot SLlss 5 Gor «lad) OF wdin sl 4 3L Olppe 4 4y 2 53, oS 2
b s mbad = Gl sl Gz il el il s lae Slaasiia ioa
33lal 53 R a8 Ly a5 Ll 5 Sl ol o)L e Dlasile pl s Gasils slel
Sl pasete S0l Ll as dalp aline lagal 4 s Alae Slasiis
4 e g b Glog) Zlsel Ol muly ook sl AU sy RS kin
b S e s e ol n T w4 Cod Sglite s slazly

el (Slo3 ) S IS 3 (Slsme 5 kin S5 U o 3L Sl Ol ey s sl


http://dx.doi.org/10.18869/acadpub.jeg.12.2.345
https://dor.isc.ac/dor/20.1001.1.22286837.1397.12.2.6.2
https://jeg.khu.ac.ir/article-1-2795-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22286837.1397.12.2.6.2 ]

[ DOI: 10.18869/acadpub.jeg.12.2.345 ]

WWAY Ol ¥ 5ot coa33ls0 dlor ¢ putign ol s 4 25 ¢

ab g ki S5 4 el Sl Olie (o) ¥
Olajpd ) potn ) 4257 (podin S8 i o 5l Bda eyl 5o
S 3l 03 @3l 55l 05 A b ol b, 581 5 =l ol 0sls Ol
£33 055 o ealinal OF Dolas (s IS5l g5y 25 (28l5 el oo S
1IN sl IS5 53 il el 5l e a5 il 550
sl 02ls OLES Sl pson a8 5 Y 5 ) plal Cod s laas - glagals
oy L opd pasiie LOT awdis Gl grgmy Adpm a el Coulo Olie b el
Db S Sl laingd 5 ks s A5 mul Gl asle G
ol f S ISs ey an slaas g lie 3 5 Cl e Sl (63555

oY
A0 Y O . O Voo VO
() ddge 35 5 3l 4ol

7o) FpY¥ ===cipat

Lo gl A 4 g o A Ol ity lagaly ol S AT IS

P


http://dx.doi.org/10.18869/acadpub.jeg.12.2.345
https://dor.isc.ac/dor/20.1001.1.22286837.1397.12.2.6.2
https://jeg.khu.ac.ir/article-1-2795-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22286837.1397.12.2.6.2 ]

[ DOI: 10.18869/acadpub.jeg.12.2.345 ]

A o g o3 ol S e S s RS s S ()

LY
-\Ol —\uv —Ov ¥ Oa \at \Ok
() 4d9> 35 yo 5l abold
o) Fo¥ ===cget
Lo Gl A 4 s od A Ol ey el o S IV SS
sl 93
\¥

oA

“F

~f

=Y

A N -0+ . O+ Y VO

(20) 429> 35 yo 3l alols
7o) poY¥ ===cpp¥

Lo 6l G & s Jdod B Ol Bl slagul cond s A SO


http://dx.doi.org/10.18869/acadpub.jeg.12.2.345
https://dor.isc.ac/dor/20.1001.1.22286837.1397.12.2.6.2
https://jeg.khu.ac.ir/article-1-2795-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22286837.1397.12.2.6.2 ]

[ DOI: 10.18869/acadpub.jeg.12.2.345 ]

WWAY Ol ¥ 5ot coa33ls0 dlor ¢ putign ol s 4 25 v\

A0 N -0 . O Vas VO
(520) ddg> 35 0 5l alold
B2 peY ===tpef

Lo Sl g M & s oo B Old Rl glamal cond mls N4 IS
o) S o Oley e 3 oKl gdms g5 1S

Sad s S0 53 e e Sas Sl Sley e U YT JIY Y e IS0 s
G50k ol ol s sy G ey il 00 e Y SR L S s s

Ol e il bl Cslam g B LS55 5 osdle ol sdass il sl Iy oS

D e (el IS

“A et
A R R R A B Mtk )
] VY Sda g3
1 Y
S i
Ko P ‘\ .\72\,
\ L

i-'ﬁ ! ¥ 0 £
]
N d

u

- A

() plaj

FAYN S S5 s it kb g S o 3 Qs Sl e, WY IS


http://dx.doi.org/10.18869/acadpub.jeg.12.2.345
https://dor.isc.ac/dor/20.1001.1.22286837.1397.12.2.6.2
https://jeg.khu.ac.ir/article-1-2795-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22286837.1397.12.2.6.2 ]

[ DOI: 10.18869/acadpub.jeg.12.2.345 ]

v

o g o3 ol S e S s RS s S ()

40999

oA

-

-

|
-
—

|
-

(4l )9dme o) Sl

- t,?

-nA
(&) e

FAY Ko S S 3 Slaisad al g S 5o QS Gl sl TY S

- s

G g

(456 1 jgdme y2e) Ll

(2:0) ol

FAY S WSS s pan ko S p 50 QLS Gl s )b VY IS



http://dx.doi.org/10.18869/acadpub.jeg.12.2.345
https://dor.isc.ac/dor/20.1001.1.22286837.1397.12.2.6.2
https://jeg.khu.ac.ir/article-1-2795-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22286837.1397.12.2.6.2 ]

[ DOI: 10.18869/acadpub.jeg.12.2.345 ]

WAV Ol ¥ 35las onnslsa Ao pwdige il e 4 220

“A
""" o S
o5
[ X
3
].
1
o f\/\:ﬁ» ~—
fj Y ¥ o 4
o
2
3.
—nA

(i) gl

FAY S o Wl s e A g S 0 5 Ol Gl Ao )b VYISO

S S 4o
3 2l Gloj ) mlsel Ol by 6ok Sl AU gy R ks S5
b g oSl (S o 4 o gl sl Slagaly 4 2
Slsme 5 ka0 G50 Cod sl5 Sl Olper Sles ) Zlsel moly S
el 8l S
4l 6oL Dl W Ghngs ol il (el mlaw Ol ALl Bl o
Slr Glare oyl 180 b OBl dns e DL (sarcSe o
5 i A Sl e WYY (laiies b e il VYA (hkts e e
el K0 e &5 gl VA
Jood 4 S b S0 53 S e e 1) AT &S 58 Y S
sdalin osw)y Ao glaad (Sop g okt mul als 5 ool 4 gl
Sl M Mats 25 6l A s Cad 4 58 10 53 ladS 55 58 s
ool s VY0 e L gl VY o Al g (gl N/YA (glai)sd A g
sl
A (gladis sl Ao - c]au 10V Ahtis 45 5> cku INA G 5 oat LGS 5 s
Jelo 0TSl 5t ey pbbold (A a0 mlan U (g B85 e

YA


http://dx.doi.org/10.18869/acadpub.jeg.12.2.345
https://dor.isc.ac/dor/20.1001.1.22286837.1397.12.2.6.2
https://jeg.khu.ac.ir/article-1-2795-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22286837.1397.12.2.6.2 ]

[ DOI: 10.18869/acadpub.jeg.12.2.345 ]

14 o g o3 ol S e S s RS s S ()

s Sl el Sl St AS e e b Sl 03] e G
i ANV Lz Ao VYl )3 A g /80 Llatis i (gl S
sl odel sy 1/14

5 Saloal slagaly (JS2 laissd 5 Jates s 25 Fa b S5 s -
as o OLE 4y o 3 Sl

o g pedlS b angdone Sl ol (63555 S o e WS B S Foa ) WS B s -
(Wl ad s ool 68 3 0 58 58 51 530S 2505 on -84 olea) Cl
5wl eais Saisl 5 LS,y e b Sl s OV s Lo
oSl mel bakinsd 5 ke Ao 3t sl pliSE S e
Lo 5 ey o VA pliSo S ad = A 5o s el p S e 50 S
Aoy o 2SSE S IVA was = &) s 3T Ll S S S e 5 IS Ll
i S S YA a4 53 5 Y Gl S S e s IS e Ao s
Aoy g0

T oA e Ol ehm 3 s b b s B Ol wnty g8 OG-
Dy oo Ll 5 Sl anls S

GBS A Ly pasie dedis ol Gl s S e S i Blie s -
G Yo o 5 e s 1S5 (bt gl OLecSs Gas 4 ailes o
s e QLS ¢ datns 5 48553 sy 4 S & S B (5518

Rl o3 et dll Alas Slasiia 5ol b g, glaas e sl NS I s -
Lo S g bl da SO IS (S5 B s Lo e
Al 1y bagaly o 5 e s sladi sl (sl

S Ol e il gl Gl 55 LB LS55y edle oKl (imgs 1 -
PRt Ot

GL'.o
1. Trifunac M. D., Hudson D. E., "Analysis of the Pacoima Dam
Accelerograms-San Fernando earthquake of 1971", Bulletin of the

Seismological Society of America, VVol. 61, No. 5 (1971) 1393-1411.


http://dx.doi.org/10.18869/acadpub.jeg.12.2.345
https://dor.isc.ac/dor/20.1001.1.22286837.1397.12.2.6.2
https://jeg.khu.ac.ir/article-1-2795-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22286837.1397.12.2.6.2 ]

[ DOI: 10.18869/acadpub.jeg.12.2.345 ]

VWA Olls ¥ i5lacd cuanslss dlor ¢ godige golid ooy 20 YV

2. Bard P. Y., Bouchon M. "The seismic response of sediment-filled valleys.

Part | The case of incident SH waves", Bulletin of the Seismological
Society of America. 70 (1980a) 1263-1286.

. Bard P. Y., Bouchon M., "The seismic response of sediment-filled valleys.

Part Il. The case of incident P and SV waves", Bulletin of the
Seismological Society of America 70 (1980b) 1921-1941

. King J. L., Tucker B. E., "Dependence of sediment-filled valley response

on the input amplitude and the valley properties”, Bulletin of the
Seismological Society of America, Vol. 74, No. 1 (1984) 153-165.

. Harmsen S. C., Harding S. T., "Surface motion over a sedimentary valley

for incident plane P and SV waves", Bulletin of the Seismological
Society of America,71 (1981) 655-670

. Ohtsuki A., Harumi K., "Effect of topography and subsurface in

homogeneities on seismic SV waves", Earthquake Engineering &
Structural Dynamics11 (1983) 441-462.

. Bard P. Y., Gareil J. C. "The seismic response of two dimensional

sedimentary deposits with large vertical velocity gradients”, Bulletin of
the Seismological Society of America, Vol. 76 (1986) 343-356.

. Rial J. A., Saltzman N. G., Ling H., "Earthquake induced resonance in

sedimentary basins", American Scientist, VVol. 80, No. 6 (1992) 566-578.

. Zhang B., Papageorgiou A. S., "Simulation of the response of the Marina

District Basin, San Francisco, California, to the 1989 Loma Prieta
earthquake", Bulletin of the Seismological Society of America. 86 (1996)
1382-1400.

10. Kamalian M., Gatmiri B., Sohrabi-Bidar A., Khalaj A., "Amplification

Pattern of 2D Semi-Sine-Shaped Valleys Subjected to Vertically


http://dx.doi.org/10.18869/acadpub.jeg.12.2.345
https://dor.isc.ac/dor/20.1001.1.22286837.1397.12.2.6.2
https://jeg.khu.ac.ir/article-1-2795-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22286837.1397.12.2.6.2 ]

[ DOI: 10.18869/acadpub.jeg.12.2.345 ]

A o g o3 ol S e S s RS s S ()

Propagating Incident Waves", Communications in Numerical Methods in
Engineering, Vol. 25 (2007) 871-887.

11. Gatmiri B., Arson C., Nguyen KV., "Seismic site effects by an optimized
2D BE/FE method I. Theory, numerical optimization and application to
topographical irregularities”, Soil Dynamics and Earthquake Engineering,
28 (2008) 632-645.

12. Sohrabi-Bidar A., Kamalian M., Jafari M. K., "Seismic Response of 3-D
Gaussian- Shaped Valleys to Vertically Propagating Incident Waves",
Geophysical Journal International, Vol. 183 (2010) 1429-1442.

13. Kamalian M., Jafaria M., Sohrabi bidar A., Razmkhaha A., Gatmiri B.,
"Time-domain two-dimensional site response analysis of non-
homogeneous topographic structures by a hybrid BE/FE method", Soil
Dynamics and Earthquake Engineering (2006) 753-765.

14. Mossessian T. K., Dravinski M., "Application of a hybrid method for
scattering of P, SV, and Rayleigh waves by near-surface irregularities",
Bulletin of the Seismological Society of America (1987) 784-809

LUOLL (s sbaas i Glos) lagal el Sl oy dojde Gl a0

OFAE) oyl oKl (asmane o s slealy o a5 wdige Al ol )lS
M el Sloy ) Glamal o o) gbaas e I )" Olele B0k 5
il ol (agans o S5 plaal, 4 ) edige L3l b8 GLOLL

(Yas)

17. Kuhlmeyer R. L., Lysmer J., "Finite element method accuracy for wave
propagation problems”, Journal of the Soil Mechanics and Foundations
Division., ASCE99 (1973) 421-427.

18. Lysmer J., Kuhlemeyer R. L., "Finite dynamic model for infinite media”,
Journal of Engineering Mechanics Division. ASCE (1969) 859-877.


http://dx.doi.org/10.18869/acadpub.jeg.12.2.345
https://dor.isc.ac/dor/20.1001.1.22286837.1397.12.2.6.2
https://jeg.khu.ac.ir/article-1-2795-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.22286837.1397.12.2.6.2 ]

[ DOI: 10.18869/acadpub.jeg.12.2.345 ]

VWA Olls ¥ i5lacd cuanslss dlor ¢ godige golid ooy 20 vy

19. Ezzatyazdi P., Jahankhah H., "Practical suggestion for 2d finite element
modeling of soil-structure interaction problems”, Second European
conference on Earthquake Engineering and Seismology, ISTANBOL
(2014).

20. Gelagoti F., Kourkoulis R., Anastasopoulos I., Tazoh T., Gazetas G.,
"Seismic Wave Propagation in a Very Soft Alluvial Valley: Sensitivity to
Ground-Motion Details and Soil Nonlinearity, and Generation of a
Parasitic Vertical Component", Bulletin of the Seismological Society of
America, Vol. 100, No. 6 (2010) 3035-3054.

21. Sahar D., Narayan J. P., Kumar N., "Study of role of basin shape in the
site—city interaction effects on the ground motion characteristics”, Natural
Hazards, vol. 75 (2015) 1167-1186.

22. Bard P.Y., Bouchon M., "The seismic response of sediment filled valley,
part-1l: the case of incident of SV waves", Bulletin of the Seismological
Society of America 70 (1980) 1263-1286.

23. Sanchez-Sesma F., Romos-Martinez J., Campillo M., "Seismic response
of alluvial valleys for incident P, S and Rayleigh waves: A boundary
integral formulation”, Tenth World Conference on Earthquake
Engineering, Balkema, Rotterdam (1992).

24. Hidasa Y., Yamamoto S., "One, Two, and Three-Dimensional Site in
Sediment-Filled Basins", 11th, World Conference on Earthquake
Engineering (1996).

25. lyisan R., Khanbabazadeh H., "A Numerical study on the basin edge
effect on soil amplification”, Bulletin of Earthquake Engineering, 11
(2013) 1305-1323.


http://dx.doi.org/10.18869/acadpub.jeg.12.2.345
https://dor.isc.ac/dor/20.1001.1.22286837.1397.12.2.6.2
https://jeg.khu.ac.ir/article-1-2795-fa.html
http://www.tcpdf.org

