[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22286837.1393.8.4.2.4 ]

YYAQ WWAY Olie § 5t coiiin Ao ( ilign olid e 25

a8 ) b ) glael (ladS )5 oy
8395 Hd S 9y § Sum Sy Glla o JSud (514l ) g0
- L° -
(Chat®)

adige 5 o6 BuSily e gl sl&atals € S L 3]

edige 5 (8 SuSEINS (a  Jats oAl ¢ Aufole 3 pas
w.uu.t.:llc);s.é:) ZM‘J c‘AJ.LC L)ufd‘)..g ‘Q‘J@:‘ ng.lil:“d ‘J“"fgﬁ‘)‘e"" &‘A..\.C
ay/AA _,bﬁ.x.l R FARYVANRGI 1 AP :'CUU

s S

333l A o3l an OF 51 3l Slale,l a8 Sle3 b wes Ao s DS oy

Csotl (e Sy o) W5 owdige 5 (Boler o) ST 55 owdign o8
Sl gl o gl ) ST 585 (s o Lo as o Sdslie a)ls Ol
bl 5ol 5o S J s (S 0 B3 B ) e e & Aies S s S
Solpeal GBI ey o 03 SSUS lagaly coslize sla 315 5 5 2 5m s Jow
o gl gdn s FLAC 305 | 5ls e 50 sl 53 3l e 2Bl 5o
o Lol penls ol el ol eslizal Ciliies S o U JSKE (glais 55 (glas
B L dn o S by e Gl S5 5 a8 S 15 s 85 45 slas, S,
Ll s 0T ey 55 ol Bl s Al aslie (Sa S sl o I ol
Soa it 4S8 ol S et slassls SOk Of GlbI 5 (ol senl 55 il

il ST (slos ) ST 55 w3 53 smss o ko
LS ol U (1S 5 sles ) sl sl (slaolly

arash_shareghi@yahoo.com J s 0kt 55


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.4.2.4
https://c4i2016.khu.ac.ir/jeg/article-1-427-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22286837.1393.8.4.2.4 ]

AWAY O3 £ 5 lacd oidin dlor (puudign il e & 120 MY

PRV

S o 35l amel 4 6JSVM;: s Jb olis S anas o b @G} EYIR)
a0l Js el b oy ool 50 4 a plulid (6l (ol Oladige 55 00l
OF fals by 53 S8 wdige G ja 45 ol plaaalad pie Sl (2 e oS
a5 Oyl das dior 53 Oladige o8 Sl o 50 50 il 15 (ST 585 R 20l 0
26 Al lede e o Sl a5 el 1S5 5 Ol ol 3 Lles S
B e o 53 el S A5 IS Gl s s S lanasiie LS

INCEINLg
oot Iy Besle Sl ogmse gl b el ol el (ol 355 b
Sltalie bl o [FTIY] )] S o ol Waojloe b 53 563,5 ws shcSe
) ol Ui Oldiiils ok o slasy oS5 bolSestle starss L3651 01l
ol 08U Glo 3855 b ot plpal Comle ok St e Cld ) slatee,
Sles gl 5 s Sbaag U 4 o g e sl 0AVY) 055 Llesls
I8l L e g8 Sl plaglsenl st Dlids 53 65 S axs L s
b sy 0L 5 VM) T J5 18155 s SH lpel el 056 S
SH orles zlsal o 1 (2l IS8 b b st 145l ed S50l
~a5 b oS s g a5 sl 0Lea 5 (144¥144Y) Tl il [0] s S
IV 825 2 SV, P e 53 n o ns Sl ) ol 2 b e gl
5> e Spesl 5 pma Sllss Cov 1) paues s slaeg 0L JRIWR
sl OAY) leom il [A] Ws S0 iy Ol oo SO L IS8 s S
SH ol glol oo JSC5 (2 Olen b w88 33 Slaed oy 0 o o0 s
o 1y K lassd slaag slos ) b OKen 5 (14Y) 558 5 oy [4] osls


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.4.2.4
https://c4i2016.khu.ac.ir/jeg/article-1-427-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22286837.1393.8.4.2.4 ]

YY) Oloj o) g 55 (Gdm 93 9 G K I s ISKS (glamy el 4 5 S6 A fal sWE 5 g

35 mop Ol e S db sl Sy IS cu e S L SVl 2l
V]

v. Bouchon y. Geli . Sanchez-Sesma ¢. Pedersen 0. Moczo
L sles 1S bl sla g oS Lz 258 sl (TooV) OLKan 5 OULS
glsel 2le 03 DIV] JSS Glaizsd 5 V] g sbaas los ) S5 s 2 sy
b lej )l il & OLSKen 5 (T00) ' V5 S ksl il SV, P ol
B s et awdin U 4 Olila s 3 OLil ks, SV e £lpel o
035 ) B S 5 5 dlims gl gl (YerV) OLes 5 (6 a8 [IY] dn S a5 oxlge 70
Cod B S a5 s Ll NE] LS L3I SV el zloel co 1 (s
kel 0l 5 ol a8 5 el 0pSt ol Gl (sl tass Wi 58,
T e sba el D35 a3ty slas, S, Cow ol SO s g s 5 sdoes
laosls 31 eslizal U 1y 0bsy 5T 3 | el dilate slags,lsenl OLea 5 (YorY)
Calises bl s 1y o 4 ol Jlasl d35 5,5, b s s S Je ool sty ol s
fU L slailin 4 05 5 (T A) 'S8 Sl NOT s S il s b SIS 55
e Jbsn 52 S5 A op ofian L3S g oS )5S 37 SsS
S s S g sl lasls 5l eslinal b 5 K38 DLl ol s Joea
DV Lo 8 aslie qa L1y sdass 5 s
G USE oo b gkl 45 3 e S Saasiie LS5 dlis opl 2
5 s s Il s s e Ay cile biealoks cou il

Aot amlie s L gdags

salal 6[.&)\‘}.9‘¢J.v L}"’b"’dw QG"L.:J L;""))‘}C"”)‘J'jgf:"aﬁji]ﬁ;cj}‘ J},.p‘

FLAC S gl ‘_}«pw )‘)j‘rj.: )\ ))g):"ﬁ. LSLAQ':"“}}:’ BE sl 6)[«%).&4 LSLAU'LJ) 9 o


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.4.2.4
https://c4i2016.khu.ac.ir/jeg/article-1-427-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22286837.1393.8.4.2.4 ]

AWAY O3 £ 5 lacd oidin dlor (puudign il e & 120 Yyay

534S Sl S5 a4y o3V el ek oslial S s alis Jilo 4 gl o sbey &S

Ll 3ls 1) s s5tany o s (g3ludds Q‘)’&.:A@yui}) uj_fluﬁ?ab”;‘}w&

v. Bouckovalas y. Gazetas v. Adames ¢. Chang-Guk
o. Gyeongju 1. Explicit

Ol ol lame 53 (3o J gy ameloms jskea e e 6558 Sl
S e gl Os Sl s SaaVIsS s e 53 26 YO plad o plaes oo
Oyl o VS0 MIS. o g0 e 13 A sle o eslinnl s Slasite
SV Koy ge o b St ek 4l Jia g p=Yeo KM IS 5 vV iy
Pl s )b o (Sealus g5 dlasl (238 I3 AIRSY £he Jib i L
sskea Gass opl po Js it (Sl gla oS 5o p s e gl plralr L s e
ol (Salys S s Olgiotr 23 51 S50 msh 03 msn Fsae SUSL ) S S
R e W o P Py WO S I WP G NI R
Lols o b o Sillae 5 nl spde edalie ) JSE 3 SOl 5 AE aslis (1AAY)

JYV]
4 Flac
, — Wong
Ux 2
- - .\’31_ ’ )
T MR=Y R=Y0) o, L;éljf‘,.;‘,: sl FLAC j}%lpi e @\:4 s JS.Z
(SV ot

.bLL )J b).} &l}bk} L;SJ\ m}.ﬁ c«:\..: J:SlJ? w‘}fdk:.’ VJG )}M\ Jg.‘.i').)
o s dewjfu@ﬂ&wl)w RGO f/\i) T dl}-«.’b Lald J,;'S\J\}J.’g_a.l.:}u
ol (L) o3 o0 i o (X) o5 55 50 5l bl Aol

b)":’gs'd sdaline ) J)Ja- B 4SQL>; el ealatul 6LAJ)}5) RG] wjf)\} VJG 6[.'1..0‘)


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.4.2.4
https://c4i2016.khu.ac.ir/jeg/article-1-427-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22286837.1393.8.4.2.4 ]

Yyay

Ol 03 53 sk 93 5 (Sohmy SO Sl s IS5 (g4 553 45 51 36 U5 glgel pleE s s p

s bealoks ol gl 8 glasin Loy i LK o by s

PGA=:/A+—y /A1 m/s" 5 D>Y.km dobs « M=1-v/0 J315 5 Jols o 4 S

Lil.w‘)b oLl Qwéb@lﬁuh@ “ J’f}‘ LAJJ}S‘) dﬁu 45&:».«:‘ JS.) 4 (’)Y Ca.w‘

\. Wong (VS>V1e M/S) den e
[\I\] JS.: 6‘4&;)_’: ad L;,_AL.;.: J:.l:d 3 ok ealaiul 6LA3)"SJ \J‘5J.>
Record Station/ Distance | PGA | PGV | PGD
NO. 1D Barthquake Component (km) (m/s?) | (cmis) | (cm)
Landers Amboy
) PAot V44T VYA 1 )i0A a 74/¥ Vi YA/64 VAN
; So. San Francisco,
\ Pevay \‘\LA(:T?/\F/)\HF:[?}{: Sierra Pt. 2% VA /8 VA
: Yo
v PAne \qygr\tt‘\cd\%r\ -Lake Hughes #9 Y$/A VIV 0/44 \/40
. LA - WonderTand
3 P.aye HE‘ST\ﬂ?\Cdgi\ Ave YN VN VYV /oY
; \AO
: Mt Wilson - CIT
0 P.art HEISRtRCd?fM SeisSta ¥\ VA V/AS +/60
Northridge Leona Valley #3
! Paay VA4V AT a YV/A JAY VAS V/AA
; San Gabriel - E.
Northridge
% Py Grand Ave. FAN V/gY VY VY
Y444/+1/1V 1Y "
- Anza - Red
N. Palm Springs :
A P.ove . Mountain £O/8 \/+0 YV EY
VAATVSV/0A 24cYs fy
; Silent Valley -
4 P.ora l\\li\fﬁlrxipr:\rlgs Poppet F Yo/A +/a1 YAY |y
\e Peevy \S‘\%r\] ; !:Ye/.rzan(‘j.o. viLake Hughes #9 Yo M 0/44 Y
P Mt Wilson - CIT
Whittier Narrows ;
N Pttt SeisSta OAY VA e Vg
YAAV/V+/0) VEiEY \e
: : : SAHOP Casa
VY P.v1a V\'C\CAtO/”_S C{\A?‘Z(_LCAO Flores Yy ven | |
: a.

&éwﬁjAju“’@\)J‘M&Mﬁj‘&g’du@ﬁ‘ﬁw\@&jl{
%ﬂ)E:i'“MPa W‘}Jldjhtp:\*...kg/mr L;K’:J:JJ\J e

‘}g.&%ﬂf.).}@:ﬂmm A eals upL.ﬁ:?‘ Ty e J.LA g}ﬁ‘)fﬁf MV:'/i Q),w‘ﬁ
@Jg.iuf@)\)jkﬂd.,\.2423;}]4:)34})3209?&L'/V)'/0 VA NP YA



https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.4.2.4
https://c4i2016.khu.ac.ir/jeg/article-1-427-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22286837.1393.8.4.2.4 ]

WWAT Oliss £ 5)led @iin Al uibign olidippe 4523 Yyae

ol S sl | ol dew as Loyl 1 45 Wlold bl gl sS4 Juts (slas e
b =l o AL il sl e 4 eds Olal sk 1 solpeal Sl Lag e
St S 31 25 Sles asi )b s 4 g lan, S peles AL i s
(Y JS8) 550 (58 sl oo sl 53 sl O3S ulSadl 516 555 oo Jlas] S g

Sl &= 0700 e i b Ll s 5 e (Sl Gion )3 el eslinad gl e
L slas o slp odd plnil Jisge 5JUT 51 50 0T @ el els oliantl SIS 5 Slade
Je ¥ s e Ol sy ol ool Cowss ANSYS [isile 5 s e IS5 o
sl ANSYS il 5 ame 53 0/ IS0y b b glag

o

g g
=3 <=2
23 \ . El2
3|2 <3
=B B |E

= E

o o

quiet boundary
external dynamic input (stress)
;..a&mﬂ ui.'&'dl.o.ﬂjdjf Jﬁ.ﬂ,& .YJSJ
::::::: AN

sEP 18 2012
09:48115

||||||
|||||||

a8
T
TiT IERNEEE]

T
T

i
I
...............................................

ANSYS 5 Jls e 56T (gl ekdaloul s ¥ S5
il U Ll o el S (Saalus ko oK 3 Lo 3 g Lisl pCs
2 S s dame ks Jlesl S5 ke das 55 e Slalazl (silede
byi o 03 SIS 3y Doy ) shataty ol LIS U g0 JUS) Lasl 15 (5300 s
2edle ol 534 ¥ DA 550 gl OOV e fa S 5 e L odd aoy


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.4.2.4
https://c4i2016.khu.ac.ir/jeg/article-1-427-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22286837.1393.8.4.2.4 ]

Yydo Ol eism g3 b 93 5 by S S s K5 (14505 43 31 26 A5 2l sel Lo s

38 plamil 35 syt S0 slad AU S5 Sl LT G ol 3 S B
Lles S slgiin i 53 ol i Ol Sl 1 i o €] alal, Olas Colg s oS

LS G il cpl Nl Jases 53 552 50 slal g sl
Al < /8 M)

v. Lysmer y. Kuhlemeyer
)bwgﬁwju;yb‘v\?-) r@cyd#}k)d‘j}w;g}ja)‘u\qlAl ‘dﬁbgfi‘):

G S de
s il A3 S csn ) BSms @S,n J S wadS slatasy S|
Tl Slsmme s Sl 8 Jlle Olpsa LIS 5 oo ospe & LAy
i g3 5 slie s e sDle Gl ol 53 ile S 5 L g e 4 ek
05 ag eled 55l e asls Ol Gdss 5 Sl o O Jels sl sl &
o3laial Sl58le 5 e Sl 5 S s iledde gl Lileds Jie FLACYD Lses
b Aol glis,) iy ST Oldee s sl 53 uancSs dame sl sl ol
Jle 5sbe (8 JS2) Wl 513 a5 il LB 53 31855 50 & Sl blE ¢lis)
Cogots 4B pl mal e n Gy Sl VO USS e Lol s A ks
ol le politan (235 03 1) e S SIA e gl 4 by Ll gl
oo 4l Ol Jae S« FLACYD D3le s 3l eslinad LA il suanSS s
A bl A it s SO s et dolee Wil 4 5 sdass Bl Olan
S abrals 5 o ol Glagaly 5 o 3l 3T Ol Jde 4 s slad )


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.4.2.4
https://c4i2016.khu.ac.ir/jeg/article-1-427-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22286837.1393.8.4.2.4 ]

WWAT Oliss £ 5)led @iin Al uibign olidippe 4523 Yvan

1D Anlysis Free Field Analysis (FLAC)
_~ PointA 800 m
§§§§E poniAf | &
$ SRS EEEEEEREEEEEE
FLACYD izl 5 5 31 Ol Jas 8 S
\. Free Field

et o daie 5 sl 5 e ool a8 GBI 5 (65, bl pl3 sl L5 ool
5 ey ol Sl 4 bye polie s S b gbals 5 oo
5 S w) old Sl 4 bge uolie 4 (PGAresponse) e chw 3 (plralr
Olge b dlae -l 55 a5 ol ol o (PGAIncident) 35,5 A3l s (Ll
2V USE sl ) il B gl 0 IS s 5 0 e O oSy
AL sy a5 S e 5l plite Glaalol

C}Qw 1y sli gla LS5 il sad s cl asie 0 Ko s SOk
S e cld sl S 5 5 slajlasad s g g0 SAST, cpl B b Sl LauS e sl s
Sl bS5 lalssad nl b plrals Sl S 8 e e 03 5 e
S Sose 30l aim 53 g ka0 0L (65 A Canles el J )5 Ols s 4
2555 Sl Ll ASL glais 45 Gl dalee Clid LS5 Jlde ] sl s
b oS ol sre lgrlbds slais L L o8 Sl e slaslas L L
AL S b S,

Sl VISE 3 es (Bl slaadlfe oldSn 2 gl o ot s sk
Bt \Ll)}'&i} d5 Cod AoV 50T Gio gl glacas LY IS oo b
23 &Sl U aul o il b SliS 55 ol Gl S L oS Conl jasiie 5,5 s


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.4.2.4
https://c4i2016.khu.ac.ir/jeg/article-1-427-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22286837.1393.8.4.2.4 ]

Yyayv Oloj o) g 55 (Gdm 93 9 G K I s ISKS (glamy el 4 5 S6 A fal sWE 5 g

wols Sl polie oy Jio olwe Cand 55 0,8 fL’P" O ol s slas, S,
23 ol b o ¥ oa gl (g3de w g, e Dl s - 5l SOl (il 5 s e
syl Gl S sbadie b oS5 Ol Gl Sl Sl L oS col -
cilisee bl gl ol U a5 ol O Wie oo cpl 348 e 5t ikt
5 e ol laad i il gla Ll e b awslae et el gl
L s S S e Sl allie gl 4 3L U5 e alrels

\. Victoria
535l Gl ol e 6 Wl gl SRl L ol s b el 15T Ol

s sl gld S5 plie 53 S5 R A 2550w e ol


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.4.2.4
https://c4i2016.khu.ac.ir/jeg/article-1-427-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22286837.1393.8.4.2.4 ]

WWAT Oliss £ 5)led @iin Al uibign olidippe 4523 YY4AA

9

1.8
1.6
14
§ 12
-
g lg . * * . . . . B . . .
z bs . . 4 - - > - - - - .
g 0y o o a o o o o o
z 0.6
- T -3 . -2 -2 % 2 -2 -3 % 3 -3
£ 04
& - - o - - - - -
02
0
-4 -2 0 2 4
X/L
« Landers POS56 ® Loma PrictaP0787 +Northridge POS85 *Northridge P0915 +Northridge P0926 +Northridge P09S1
*Northridge P1011 ~Palm SpringsP0514 = Palm Springs P0538 San Fernando P0077  -o-Victoria P0269 = Whittier Narrow P0666
2
18
$ : - = - - - ! = . s 2
16 2 < —
. . . - . - . - - . .
14 » - - - - - - - - - - -
H
= - . - . - - - - - - - -
o2 3 5
-
1 171 - - - - - - - - - - -
S ' . - . " . . - . . . . . .
§ 08 - e
H ———————
H
£ o6 . e . .
2 - ot
2 04
02
0
4 2 0 2 4
XL
Landers PO856 * Loma PrietaP0787 + Northridge POS85 = Northridge P0915 +Northridge P0926 * Northridge P0981
«-Northridge P1011 =Palm SpringsP0514  —Palm Springs P0538  ~-San Fernando P0077  -& Victoria P0269 < Whittier Narrow P0O666
2
PR— PR—
18 & - e =\ L 0 T —a—8—_3—F = £ > L - . -}
16 F * * * G == - * = %
14
i s & - - - . S B~ - - - - - -
¥ 12 ey
a
e 1
=
‘! 0.8
£ oos
a
o 04
=~
02
0
-4 -2 0 2 4
+ Landers PO856 # Loma PrietaP0787 +Northridge POSSS ~Northridge P0915 +Northridge P0926 +Northridge P0981
*Northridge P1011 ~Palm SpringsP0514  —Palm Springs P0S38 San Fernando P0077 = Victoria P0269 = Whittier Narrow P0666

Ol oo 31 odal oty plraslr 5 b o (o A1 Al 3o pld S 5 palie 0 I3
A5 5,85 VY Gl ad 38 0 5l edd dm g sladlol 30 /Y S oo b slas AD)sl31


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.4.2.4
https://c4i2016.khu.ac.ir/jeg/article-1-427-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22286837.1393.8.4.2.4 ]

Y44

Ol 03 53 sk 93 5 (Sohmy SO Sl s IS5 (g4 553 45 51 36 U5 glgel pleE s s p

A Incident

v
3

PGA gpome PC

PGV gopome PGV

PGD gegpanse ! PGD tucien

-=-0% dampingratio —+ 2% dampingratio -* 5% dampingratio - 10% damping ratio

= (0% dampingratio —+2%dampingratio 5% dampingratio - 10% damping ratio

#-0%dampingratio 4 2% dampingratio -#5%dampingratio -¢10% damping ratio

-4 -2 0 2 1

=g ewesssas

— -
e

s pe e

-4 5 ) 0 2 4
X/L

- - - - - - ssesssssssss - -
-

»
»
(30 ]
3
»

- - - - - e P S -

* o o RS

X X

X/L

- - - - - - - . e essssssse - - - - - -
-
B
- = x x x x e ey x x x x x x
-4 2 0 2 4

X/L

Loy dis o VIV K Cu o b las ol Comd ST S
JJ_LZA 03 e S sansie ¢l alises dL&Aj}b &L‘u'f)ﬁ \% Ji...;

35 oo dnloes ¥ odkaly 5leslanal L aS [Yo ] unld 15 S 3 (gl gimen sl

2
c.
i
_ Zfi

T _Z_Ciz )

S Y b oa/Ye U‘Lﬁ%ﬁ&&,’e«w}é&i.@fijg))éwbci ol s &S

Sl 355 Somb gla Wl 5 2k of 55 &8 cl glaasiine SOL Y dal, o

o elralr s e Ot oliS 5 sl 4 b e O S5 bl dslis


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.4.2.4
https://c4i2016.khu.ac.ir/jeg/article-1-427-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22286837.1393.8.4.2.4 ]

WYAY Olisy £ 55led sr:.:;h .,\l>‘v<w.,\‘.€m »;"‘“L“:‘Jl”J s

Yoo

@ bge lased 53 il sbad s a bg e glaesls SAST, jldie oS 555 G\:;:Ml

I /T Sl s aosls Jo5 cunds 5l e Soble ok

Sgp oS e (I L e Cal ol Wl e sy VIS S 8S (6 Ks ge

Lls “;..L?

e S Gl 5 et St A5 el gl U SSLe

b GF e Sl Ol (S~

PG Appage/ PG Ajcigent

PGV s/ PGV ncident

PG DFFZR‘}/PG Dlmidml

R?=0.836
1 2
-
* e,
>
y=-0.241x + 2.125
R*=0.713

y=-0.083x+ 2.008
R*=0.514

—
. T ==
—
—
3 4 5 6
1Ty
-
T
e
* S~
o
b e
°
3 4 S5 6
1Ty
- - ¥
———
e S .
B
3 4 5 6
1Ty

&l 350 Ol o 1 ol gl 5 cs (ks iS5 Cams ¥ SS
10 gl o o b &Ko 390 o sSns i 3 iy K 51 20 YAY g5l b p sl


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.4.2.4
https://c4i2016.khu.ac.ir/jeg/article-1-427-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22286837.1393.8.4.2.4 ]

YéN Ol o3gm 53 sha 33 5 m o Sl 53 IS (g4 93 43 51 A6 AP sl p WS )z

53 dsmee Dol &S Cdlys Ulgie Vo N b S 4 s Lol s L
°L§¢‘>L""“-<€.L§‘j’ (&l;-d\.:l;-)g:,&ﬂ cuLL::) Ol L;SJ;- sladasis L_QLAL;Lu;f)J)
A3l a8 b leme 4 cciliee lad s G5l 4 Ao 0 ol Cod L aia

SAr9> Jba

30 /Y /) Gl S oo b slai s slag a calie A5 Y lacalSols
(a0 by el O Glbl 5 a5 9oy » ke bl s 5 dlesl oy
ie HliS p lie Kl A ISS €l Olgea ol ol alus Ol 5 s
A5 0,555 WY Gl 4 S 3l edd dm o laddols 5o plralr 5 Cw e Ol a8
Sl VIS e b slas

L5l (olsenl 35 a4 Cond Lgls 65 e Olid LS, &S Lles, S,
S S iS5l Vb s 5 S8 S Blus LliS a8 sl s
2SS bl sl 508 Sld pliSn S ladils Js s e stalie
sals 5 Con S8 slaslosa a5 5 Sl pl aiS e sll (6 5l sen
RASE S A s 0L sy 585 e sl il LS5 Ll el i Golo
VO NN A akols 3 e Yoo a5 0 b gladijed B S s Slbl s SWiS 5
A S Sl Jbm 3 ol el 2l 5,8 O ol e oS das e 5y 45 S e
U 3 L ol Jlol cle o8 550 a5 53 b W6 B« by 30 iS5
itz 5 gl S a3

23 5 s el (6olgeal @ Olid glajls sad Al S e SladS 5 sla s el
el o 3 ol sy B Sy Ul b ses OT L alis
W S Y I de s Aol @ ossdee bajlasas ol g sliSH5 Ll sl

B


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.4.2.4
https://c4i2016.khu.ac.ir/jeg/article-1-427-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22286837.1393.8.4.2.4 ]

WY Oline § 5led (s dlor ¢ puibign ol e &35 Yeo¥

S Y V0 da o dol s plalr S Blas lide bl ses ol 52
55 @S s (P e g e s e o S e Sl Ll sl LS s
S S s VB Y Slas KSRl S s Olid sl sad 4l
wold G oS,y Gy il Lyl Js eds SWiS 5 sl il sl
el slite a5 o w

LA S bl 5 o ol iS5 laslagas 53 by 6515 s
05,8 sbml 1) Gl SWiS 5 p3S 5 & gldl; 5o Soleas wd & gline -
AR S G L Il L el b Ce e Gy 58S n by
s bl Sy S 0n Lo a8 sll [ e oliS
s lalse SliS i Sl a5 Colys Oy e A JSKE 51 s el olazt
sl &b@lzjl;é}guﬂ;‘uﬂﬂjé;))wﬁ slad s slsla

G5 5 SISy Jobos s anlis

Sopon FSn Jes 5l ol ol Son o 5l (SSled alie 4 IS
e bl Gy il GladJs 6l 1 S S son O Loy sdag
) e o 1 slate oS L w8 I3 das e OLES /Y 5 0/ /Y /) gl IS
S pasta BlE 3 (olrals b o ) Ol amsn )6 03,55 Cozay gl 45
AU 5 B ods Je 2y Ko 51 plisyl Ol b a8l DT GBI 5 1S 5
sdalie s 53 Ole &S Sul8 g3 55 s 053 as § b 34 s gLl Sl
el $3555 Sles ) S e PS5 ek SIS0 55

sl3T ole 56T 2l old &S il Ol e b onl 4SS slasls ged Aglie S
S oSk Slasie Loglas e pln Y B aol 4 bl s old ol
A XIL <Y 5L 5 &S el J s opl ol g LT 2 Sl Sal Sk

S Sl pl b e sdalin cia 55 o b a3l Oliee o 0ls S i sl


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.4.2.4
https://c4i2016.khu.ac.ir/jeg/article-1-427-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22286837.1393.8.4.2.4 ]

Ye.v Oloj siam 3 S 93 5 sokm K S s S gl 05 a3 31 A6 A3 ol gel Wy (s

..... SR=0.7
16 <
14 o
1. Y »
3 = % L} -
12 - —— in -
g - y . =
g - d \. -
B - ——— 3 ekl ¥ No—— —— =t £ ]
Tos + 3 - X b : +
i — i . 4 . o
<06 S/ e .
Zul.ff.ld—h‘ - ::::::‘ e e S—
- * > -
02 o
0
| 1 0 1 4
X/L
24 e SR=0.7

24 i SR=0.7

< - — S e ————

5 Victoria PO269

A g sl o @L?Q\? 5o ookd 1 ladilie lic 3 slasls gl A S

10 gl pen o 9tV JKE a2 b la Gl 5,555V Y Ghla 45 S e 5l eds

Gnss o 4 s 5508 plesS L sl Sl Ol Jdos ok
e Cos e 4l cpl s Glags s @l:.'- Sheslinal gy cpl 3l das e Cawdas
&S e

ko 5 55T Ol Lo Sl 3 e o S amlie (gl ol lagei Ve IS
Sz oo 93 2l Ol sdas ol a8 das e OLAS IS () s e 1)) (g g2
ol gl (VSXILRY) 45 555 ensdoms Olen 3 5t 30 Co Sl SIS0
Ailes S sl 1y SOl 5595 LLE 55 a5 (63 5uae Slas, 55, e

BENTREP R WEN A 3151 Ol Jelo 51 Jol B bl LS5 Ol dslis

M}é U'i‘ @L’J; MAJAJJMJJQSJ‘)JJA «b}}bd&ﬁ-uﬁ‘ B s oJuaT\\ J_i,.}b


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.4.2.4
https://c4i2016.khu.ac.ir/jeg/article-1-427-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22286837.1393.8.4.2.4 ]

ATAY s € 5jlast i o ¢ nbign plih e 4y 523 Yiog

O N e e R 615("';’ sl s - P R PR LW N =50} -
4 JJEJA}‘X/L=\ L) 3 5‘5&& aJAL.i.AJ.:.BJ U’:)J jb&ﬁ&\ﬂ;}} u:'JSJ:‘f

R

SR=0.7

PGA 3/ PGA |

SR=0.5

PGAy/ PGA 4

PGA 3/ PGA |

04
02
0
-4 3 2 1 0 1 2 3 4
2
SR=0.1
18
216
-
o 14
-4
= 12
8
g ! et T —
£ os
0.6
04
02
0
-4 3 2 1 0 1 2 3 '
NL
-+ Landers POS56 L oma Prieta PO787 +Northridge POSSS ~Northridge P0915 +Northridge P0926 -*-Northridge P0981
~Northridge P1011 —Palm Springs P05S14  —Palm Springs P0538  ~-San Femando P0077 = Victoria P0269 -+ Whittier Narrows P0666

S5NY 8l samrcSs 2 sonrgs oot 31 ool it leiiE )y s o 8 S5
o..\.f:.qu 5\.&41“;\:);_41::“6&‘_}.{.:%%\.36“.’3 6‘9,,3'/.0 &g|ﬁsw‘-}&}\fw

G5


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.4.2.4
https://c4i2016.khu.ac.ir/jeg/article-1-427-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22286837.1393.8.4.2.4 ]

Yéeo Ol eism g3 b 93 5 by S S s K5 (14505 43 31 26 A5 2l sel Lo s

SR=0.7

PGY 30/ PGV 4

SR=0.5

14 —t—t—t—x

08

PGV 5/ PGV

02

XL

18
16
14

08
0.6
04
02

PGV 3/ PGV
-

N/L

SR=0.1
18
16
214

12

3V o/ PGV

08
& 06
04
02

-4 -3 -2 -1 0 1
X/L
+ Landers PO8S6 ® Loma Prieta PO787 -« Northridge POSS5 = Northridge P0915 + Northridge P0926 - Northridge PO981
- Northridge P1011 ~Palm Springs PO5S14 ~Palm Springs P0538 San Fernando P0077 O Victoria P0269 < Whittier Narrows P0666

4]'}\\‘ 6‘,364.0{&46‘54:{35‘_}?‘:6)"ybwﬁ&u«jj}!@ww.\'p
o.\.-fo.bu'd6&%5)adﬁudu‘}$%ﬂ\gd|géjjﬁ./.o &‘ﬂﬁ.«.«a\ea}w

ol S 5

"
w



https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.4.2.4
https://c4i2016.khu.ac.ir/jeg/article-1-427-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22286837.1393.8.4.2.4 ]

WWAT Oliss £ 5)led @iin Al uibign olidippe 4523 Yie

SR=0.7

0
1 3 2 1 0 1 2 3 1
X/L
2
SR=0.5
18
16
214
a
™12 —
p 12 % 3
£ et Ay
' e —— —— === == —
ao0s
£06
04
02
0
4 3 2 1 0 1 2 3 4
XL
N SR=0.3
18
16
214
a
& 12 e ——n
£ B o S s e
%S 2's —— e — ¥
208
£06
04
02
0
-1 3 2 1 0 1 2 3 4
X/L
2
SR=0.1
18
16
04
02
0
4 3 2 -1 0 1 2 3 4
XL
+Landers PO356 # LomaPrietaP0787  -+-Northridge POSS5 ~Northridge PO91S +Northridge P0926 +Northridge P0981
+Northridge P1011 ~Palm SpringsP0S14  —Palm SpringsP0338  <-San FemandoP0077 - Victoria P0269 +Whittier Narrows POG66

AJJJ)\Y 6‘14 6.\&3&,6.\&3}3%” J’*’l’ &t’hl’ &LNAS/JJG' @Lﬁw\\p
o Uy 6\.«4.1.:\5,;_&.1:5‘»6&‘}5.:%9\.3@45 LSJJJ'.’./'O &|ﬁn¢'.’~$\f¢a}uﬁ.«

“ S p)
slad s bl & a5 s s =l e SAS s sk

IS o s Jlased wes o Gl Ol s le wf;l.:.a\’ Jad= > dliss


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.4.2.4
https://c4i2016.khu.ac.ir/jeg/article-1-427-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22286837.1393.8.4.2.4 ]

Yérv Ol o3gm 53 sha 33 5 m o Sl 53 IS (g4 93 43 51 A6 AP sl p WS )z

OIB) s (SuS iy (USSR L g e sdalie SOk ol sdal sy
Al RIB Jd Ry 55 e s e D8 A )3 5wl
S 31 Joolo ey 5  lranasiie 2liS s (5l Sk o Kl Y Jpur
it AP ol 4 slak) 3 glag (ID)sl3l Oluge Jolow 4 umsgs Jkows

o leds » ) ) O ks il SSle
) @l slasls sal IS
/) /YA
iy At
q ol
./0 WY
% VT
/\ VAR
iy aYYE
y S
/0 /0000
N f/eY
/\ /eeaY
" Y
N _;,l?‘*-zl?
./0 /0841
% /a0

ot pole b ccilites 3 VY Gl 1 pleS s sl (o Sle VY IS

AS e ol plrals 5 e ol glaailie gl ol ool ¥ Jpds 3 &S Sl
Pt L ety s Sd S 55 S g U e e 0L eel s
S ol Ulge prmer Sl Sk plralr Sl e e QS 5 ol
58 b LUl s » SISy BU & daes Sladdie co g b 5 il
@bl 5V s oy boglas gl e old S S ol b ol s b
e ons mhav @ sl el G Wsa eld s e ool 53 oS 4zl el
laadze olie sl XIL=V Aol 3 s sl 3BT Ol oy 4 Sl 1 6 508

RGO PN PHE IR WSS S5 S VPR SR WSS


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.4.2.4
https://c4i2016.khu.ac.ir/jeg/article-1-427-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22286837.1393.8.4.2.4 ]

WY Oline § 5led (s dlor ¢ puibign ol e &35 YeoA

Sl ol odd 4o 5 polie b anlllas oy B i
b me gl ol o 3ol sais 4 S ks s [F]IBC 5 [YINEHRP (V]
Sl 4 oS dzes plbaasbool s Y] AFPS 4 5 [M] ECA Ls L3 (gles)
ol gl 9Bl Las AFPS Qv Lbopul .les S ax 5 3155 55 5l it a8l
5l lolgin Cad 3 W EC A Lbon] &8 Jbs s a8 8 B 5 5455
el 03 S Wyl ws pl 03 1y Sl Sl s
Rl 3 Jole S8 laiisad 45 solpeal s s Aglie 1 Sl 1Y IS
PS5 s gl senl 3l Eb leewd gl ECA oS 10T 5l ass e €I, EC
dlie cpl by S o o 1y il 2o Yo Sl G gl L glaelS o 5 aas il

Aok il e ¥ Sl 5 S S Y /0 Y K b e 6l

s .  Ae—ee3
3 = — . e = i
< ——— —— - . .t e - e e —_—
£ =3 < : ———
X
- - . - . P . - - e
X1

X1

Sy Jolows 45 (shn 93 Jolow o (5 o sl jo 2 ldS 5 Comd 5Kils N Y S
Cilite sla K3 oy b b (1485555 45 sl


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.4.2.4
https://c4i2016.khu.ac.ir/jeg/article-1-427-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22286837.1393.8.4.2.4 ]

Yéeq Ol eism g3 b 93 5 by S S s K5 (14505 43 31 26 A5 2l sel Lo s

@l Obe xSt ol el Y a5 S 2 S5l 3 s e ealie SOl

53 wbowl 50 LS n cols ot bl o e edalin (55 4w 3l Jol>
o Ol ot Bl /0 ISS o s L Sille e L oas VL slacend
sdal sty ol b 48 oy 5o andl 55 e edalie a5 (VU 3 i) aw Sl 20 S
il Ls Y S oy s b s K b s ,S et ks AFPS A |
bl S Jlss ol Glate R0 ) 5l Jol @l ECA Gabpnl LS5

LS o e b G5 e ol o AFPSAN

& S 4o

Sl 55 0 0ols ol jasie Bestle G a pasie glw ol oS S

e s &S Sl s Solew sy daler Soslite gl U il ladl I
slralr 5 Ce s old Bl gbad g oliS s s Jlesl o 4 Ao o
Sl ol T (a3l b aSOT s iy o ¥ ssis gade w0 Wl )y el glsla
2ol U ol ol e Sl il ladl 5 sl alsS g slals sas Ol
Colg 35 e Soline Ll &S e S5 glgme opdh sa Wdj);
Sl bS5 S 15 o oy Al p 35 4 e e U3 3 il la LS
oSSl mmen Sl e ol 5 A5 S5 4 als el e L3 sl £
S A 5 S e pllS o p 5 e Sl S bl @ b gl S
Fote b Sope 2 00 6 5 e 5l Sk it e B a2 L] Sl

el bl


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.4.2.4
https://c4i2016.khu.ac.ir/jeg/article-1-427-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22286837.1393.8.4.2.4 ]

WWAT Oliss £ 5)led @iin Al uibign olidippe 4523 A\fAK

——— This study
= -<-AFPS 90
E’ 12 ——EC§
=
= .
£ 08 SR=0.7
=1
o
=
E o4
=
E
<
-400 200 300 400
16 -
—=—This study
H AN 7% --- AFPS 90
g |, \ P
3 12 4 Yy 7 \ ——ECS
2 A
= W
E o8 SR=0.5
=}
o
=
£ o
=
E
< . . .
400 -300 200 -100 [ 100 200 300 400
X (m)
16
——— This study
H A I <= AFPS 90
‘L:; 12 ——EC 8
-
= M
£ 08 SR=0.3
=4
=
=
= 04
£
E
<
-400 300 2200 -100 0 100 200 300 400

X (m)
SUd s 51 ol slals g b JSS 1455 45 Jolows 31 ol gl dmlie AT IS
EC A s oid 4| olgitey ul oo s AFPS ¢y g

XIL=) Aol js a8 @ilys 05 0 YD, D LS 55 v 0 b g e (sla s 50
J:b‘:@l;})'\e;u:w\j;)\;;ﬁ}J&stj\yb@tjwéslijdﬁ:}\44_;3_}Sf)'l
C\,A\jsﬁ:f\ gl Sl il (0 lie Slul b glag (gl e sdees ol 53 (Gday 9o
G sy Cewl ol bl (Gimgs Lo s Coale JJsa &S ol axb ol s
15T Ol J.ALT ol o &S Cowl sdaline LB Lajls ped seled 53 laag gL 23 55 gl
.M;d\)ldeﬁw@Lﬂgwt;):‘ublia&_ébw@uu&s
Shle @b 81 Sasly 58 blul 015 485 Sose sobl Lew
S5 e I St Sl e irn el il ) 5

Suls Ll W, badse eled g5l


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.4.2.4
https://c4i2016.khu.ac.ir/jeg/article-1-427-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22286837.1393.8.4.2.4 ]

AFAR] By o3 53 b 93 5 sdn S o s K3 (14555 43 31 (B6 AP 2l gel LS s

@L:.o

. International Council of Building Officials (UBC), Uniform Building Code

(2000).
Building Seismic Safety Council (BSSC), Edition, The NEHRP
Recommended Provisions for Seismic Regulations for New Buildings

and Other Structures, Part 1: Provisions (FEMA 368) (2003).

. International Council of Building Officials (IBC), International Building

Code (2012).

. Bouchon M., "Effect of Topography on Surface Motion", Bull. Seism.

Soc. Am.,, 63 (1973) 615-632.

. Geli L., Bard P.V., Julien B., "The Effect of Topography on Earthquake

Ground Motion: A Review and New Results"”, Bull. Seism. Soc. Am., 78

(1988) 42-63.

. Sanchez-Sesma F. J., Campillo M., "Diffraction of P, SV and Rayleigh

Waves by Topographic Features: A Boundary Integral For-mulation”,

Bull. Seism. Soc. Am., 81 (1991) 234-2253.

. Sanchez-Sesma F. J., Campillo M., "Topographic Effects for Incident P,

SV and Rayleigh Waves", Tectonophysics, 218 (1993) 113-125.

. Pedersen H. A., Sanchez-Sesma F. J., Campillo M., "Three-Dimensional

Scattering by Two- Dimensional Topographies”, Bull. Seism. Soc. Am.,
84 (1994) 1169-1183.

. Sanchez-Sesma F. J., "Site Effects on Strong Ground Motion", Soil Dyn.

Earthquake Eng., 6 (1987) 124-132.


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.4.2.4
https://c4i2016.khu.ac.ir/jeg/article-1-427-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22286837.1393.8.4.2.4 ]

AWAY O3 £ 5 lacd oidin dlor (puudign il e & 120 YENY

10. Moczo P., Bystricky E., Kristek J., Carcione J. M., Bouchon M., "Hybrid
Modeling of P-SV Seismic Motion at Inhomogenous Viscoelastic
Topographic Structures”, Bull. Seism. Soc. Am., 87 (1997) 1305-1323.

11. Kamalian M., Gatmiri B., Sohrabi-Bidar A., "Amplification pattern of
2D semi-sine-shaped valleys subjected to vertically propagating incident
waves", Commun. Numer. Meth. Engng (2007) 23:871-887

12. Kamalian M., Jafari M. K., Dehghan K., Sohrabi-Bidar A., Razmkhah
A., "Two-Dimensional Hybrid Response Analysis of Trapezoidal Shaped
Hills in Time Domain", Advances in Boundary Element Techniques IV,
(2003) 231-236.

13. Bouckovala, George D., Papadimitriou, Achilleas G., "Numerical
Evaluation of Slope Topography Effects on Seismic Ground Motion",
Soil Dynamic and Earthquake Engineering,25 (2005) 547-558.

14. Nguyen Kh., Gatmiri B., "Evaluation of Seismic Ground Motion by
Topographic Irregularity”, Soil Dynamic and Earthquake Engineering, 27
(2007) 183-188.

15. Gazetas G., Kallou P. V., Psarropoulos P. N., "Topography and Soil
Effects in the MS 5.9 Parnitha (Athens) Earthquake: The Case of
Adames", Natural Hazards, 27 (2002) 133-169.

16. Chang-Guk S., Choong-Ki Ch., "Assessment of Site Effects of a Shallow
and Wide Basin Using Geotechnical Information-Based Spatial
Characterization", Soil Dynamics and Earthquake Engineering, 28 (2008)
1028-1044.


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.4.2.4
https://c4i2016.khu.ac.ir/jeg/article-1-427-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22286837.1393.8.4.2.4 ]

ARANS Oy oam 55 Sh 33 5 sobne K Sl s S 145 a3 51 A6 A3 ol gel sl s

17. Wong H. L., "Effect of Surface Topography on the Diffraction of P, SV
and Rayleigh Waves", Bull Seismol Soc Am, 72 (4) (1982) 1167-83.

18. Pacific Earthquake Engineering Research Center (PEER), [Online]
www.peer.berkeley.edu.

19. Kuhlemeyer R. L., Lysmer J., "Finite Element Method Accuracy for
Wave Propagation Problems", J. Soil Mech. & Foundations, Div. ASCE,
99(SM5) (1973) 421-427.

20. Rathje E. M., Abrahamson N. A., Bray J. D., "Simplified frequency
content estimates of earthquake ground motions, Journal of Geotechnical
and Geoenvironmental Engineering, Vol. 124, No. 2 (1998) 150-159.

21. Eurocode 8 (EC 8), Design of Structures for Earthquake Resistance.

22. Association Frangaise du Génie Parasismique (AFPS), Recommandations

AFPS 90, Vol. 1.


https://dor.isc.ac/dor/20.1001.1.22286837.1393.8.4.2.4
https://c4i2016.khu.ac.ir/jeg/article-1-427-fa.html
http://www.tcpdf.org

