[ Downloaded from ndeal0.khu.ac.ir on 2025-11-12 ]

[ DOR: 20.1001.1.22286837.1389.4.2.6.6 ]

WYAS Gl 5 5l ¥ o5lod ol tlar s pmdign (ol 455 KRR

dil i-Sa b glae Saolisn U, (guas ouy
09 guu S Saicuy

&E ne . ~ & s~ . -~ -~ *
%JJ‘bts;:a‘dL)“)A.C.‘f.ud.\.eAéJ‘)S:GJJ‘J‘A‘J‘)ScL;s.A.ud.ALCJ\M
m.amelsakhi @urmia.ac.ir

VY ik VUMY Sl g,
a.\.:g?

?

S e sl sl G 3 DS 42 @ a5 L en s b SalY e o

ol o35 ol Slalia S ol glaabags 51 o 4SSl el O3l Jaman
ol el 843 5 ey il gl 3 3lge cul 3l s slizal 4 ) sladla 5
cpeks atlis 3l S Ol 5 oder 53 sk by 5 Sanll Sl sy sl
o W5l AU ey Glais ) Sl Sepl 4 e b s e LS
b eslimal sy po ka1 el 5 slagss i b ablie sla By on 5 Ase S eesle
03,5 Jos Slpe 55 Olgeay LG g ) 0% 03503 Sxo¥ glaadl =S byl
Olpea 5580 mlae Gl 5o s JLalS ) o3l s & ooy Jool 2lsal Sl
50l i 53 bl s S s s S Gos S0 5 edd de g 25 0 Sl
sy (83,51 5 lad A5 s llan l s e OLES gl el 0l gy (S 3
ol 35 des S Goe RIS L rman Ans e (RS S ) e e
4 Sl ol gled Sy 5o S0 Hllas Ll e S gl ) slulin Olged mllas
Lope alis Glahss & Sl iy 2l e ol e S Jes i glad s
Glais ) i 55 Olosen @35 5 VU (530555 4 5L et cpulin 0 Olal g 2 0l

il (e 5 Biles 5 335
Slos ok, (il b (SauN-S1= b glske ‘)flj':’“ HUECEPIEYS I

J s oy 5



https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.6.6
https://ndea10.khu.ac.ir/jeg/article-1-353-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-12 ]

[ DOR: 20.1001.1.22286837.1389.4.2.6.6 ]

YNy WAL Qs 5 5l ¥ osladd cpolgnr Mo s pwikign (ol a4 23
4o die

Slble Shals slatgy 8L (bl pl ol s slos ) e (s Sl Ol

ol 3 SLlBl 5 S ee il 5528 adige dmalr g Olide il 5l 5 S0
038 1o b S0s Solea ool assla w35 51 30 (g3, Glag e 2l e
S aklie ol SslaBl 5 S o b a Ols e el w3505 Sl S W35 2l
5 by OgmVsnl s o lae oS 40l 4 a5 il s Laobezt b s il 51 36
o el Sl sslital podign slag b 53 S5 LB &S0 ol bl cpon 53 4315 2lsal )
5 5 G5 e Sty Sl 5l ans g5 = 5 (sla 528 55 el cpl aS il (galal
0Ll 38 (Ass OLL 25 5 odle ool Lo 51 = b Oog 4 poa s ool
53k S el Cad 01 2 seas Slag b ol eslial 4 Blile 55 1) o s
el 2t Olss 3 ety OIS S es s eSSl s Solinl
Ssh o at ) s edoete SNLI 55 ol eslinal 5U Osde 00 s pu o o Jlie Ol gea
5 el 035 b G S 51 S S s S oS e will slaslel bl V]
Rl 33 S o Jasman 3 dan B Sy Sel S 53 0T 035 by Sl 4 a5 L
bl Sl 038 st a1y ol Ol b mllas pl Sl sdees Salizad )
SIS n ol el (S S D58e Gla 2B 53 3 se e labsbe Jamec s
Gb el odd s oS Sl 35050 Sl g i ST LS (s p e
SASeim pae B0 Al 5 0yss b 53 s o CikS G p Slids ol
OLa K os m ki oy S bglses ooy [E] V] ([Y] ol 0l sdalin
TN G ez BLA 5 Slay A ST 4 Oy Sl St Ao s o Saig Sl ool
53l oo b o Rl bsle (6 358 (S Ao RIBIL e (el
el ag Cogby Aoy KoY Ao Jlpl bosy Sal e 55l eslael &y
T80 035530 315 0L sy ol Sl 3l ek ) odys Sz o3 5 s s asily

)JL};’-b6&]@41LJU;ﬁjrsjéwdf“uiﬁq&élicﬁw;@h&;w'ﬁnf


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.6.6
https://ndea10.khu.ac.ir/jeg/article-1-353-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-12 ]

[ DOR: 20.1001.1.22286837.1389.4.2.6.6 ]

u}wjé&::m\?ul;—gjksJa)lsud_@at{;)l;é“_g;.uw)ﬁ VoY

GFom o S S e 2 Y D38l Dose 50 raed s e bl
Serlys 5y s lp 4 S bl Gla tlesl 0] 353 ol OF 3 o e slie
s bolsee o Jode S do s a5l Losls Ol KoY os 5 —anle bl
b Sty Bl s il o (S i Rals StV (VL ol )| ol
ot S TVO s Dy b Iy 305 bksee ol Crd 5y S LG V0 spus
3L sl i S 53 Yy sgd= 5 SWl gla 2 S 5570 spd 4 5 ails @5[,;&’ el 5!
hr dode 53 pSeder R Eeb b RS Gl sl LS b ol e e
2 el s ey oSk ol [ 5l byl sl 635 2 650 s 35000
S et 353 Sl (sloesls S 5 Kt 03 5 —ale b gotn 31 aslizl U adls ol
3eas ke VY L rals 5 5 Yoo Sl ey o 51 ot s sl 0l I
Sl el b K s OF 5l e 5 i Cd e L ¥ LS 50 Sl oS > Sl
53 Gl Oa¥onl Olgeds 03503 KoY S 3 S fee g3de g3ledde [V] Ll
53 ffv.w? Pl Zels oSl Glanls S s c)l..m ol Sl eslanal sls OLES 4 s
3bul Dl J s bl (Sl oy (e 355 0 Ol b sy slail
bl s co s 5 e S Gl ) Lals dwlie A oy Olatle )
B TIN L pee] LRIV IS P CL.J St s g )sh &l 2als Sail saas 0L S

IA] cl a =
D353 e 3 4 das e 0L AR LST slaosasl b w8 S el Gla s
P B S L clne (Ko S h Ol casie ol 4 S B2
S (55,58 Jade 5 a8 S (SaaY doys b S s 3l [8] ks
Ao Ol s sy ol V] o)ls S daly Jie o508 (A5 AL aS AL e
6L SKaly anle Ao w4 (St o35 p Sz - anle bl om0 &S
S s las ool Kos gamw 3l 5568 Gl Cushs Ao s 2l

0Lz o3l IV dtes Lty S 555 ¢l Ko a0 Cond spme SO A 555 L 6 e


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.6.6
https://ndea10.khu.ac.ir/jeg/article-1-353-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-12 ]

[ DOR: 20.1001.1.22286837.1389.4.2.6.6 ]

AERF3 VAR Olis 5 5l ¥ o jledh cplg tlor s pdign mlidiee 4,5

wogbdde Sl Gl Do e b b U Sl el Shse s 45 des e
5 oI S ol b (o s s B sl s Lol 03 S 5 i gnes
Sl m sy a8 S elnil 83 28 Gl tlesl Y] Al e el et Ol
33dowe ol IS5 a5 alS el Saa 03 S Lol o das e 0L SV L b
plsil Sla s IV 558 e Sl (Sou S5 pl 02 0l gl 5 e 058
Cope 534S das e Ol e b S o3 2 —aale byl 3 S fes 5oz s
O s slos ) stk cou Bl s oty S Olsear @las ool 5l eslicd
55 s e OLE (ode gla s [VE] b o e RS (Sslos LIS 5 51
Ji Ol iy s S Hlas Olpea Sxa es B —anle bl Sl eslinal o) 50
Thoe 0300y Sy 50 5 bl Ul ol 0BG eid (Ko do)s Rl ahes
At SLE D Sl e 855 ok i psb e (nl il Rl aesis
Ll saglis Sl gast g5, » O3l V0] ol Sz s il b bl
Aoy Casby Aoy als QLA VX Jiveen Bl cod b oo ale = Sl¥ o 5
st Seaslie GRS SOl mlE s ol KoY dss 4 SU Nl
5 S dade KoY do)s Gl bl esdle Lol O35F o 5o bl
5 imer Al a0 les 4 OF (Saels 5wl falS byl IS Ceslis
SeS S 5 Jeod s b bl (s dule 4 Sl S 2 o3l O s
Sleogpart o5 485 Doy gy DN LS Jomi b 500 s S
S s ST JHTY 055l LS ool S 5o ol 0L ey S
S 00 s o S Y O I (Sl Ao s e gdle ey S a e g b
A ang SUI ST 5 Kot s S e Wl b slos ol s puoes (6 Li8 gl
Ao o S e Saa¥ SUVLY D33l b s el Csay jre s Ve 5 Y
GSany 5l Ks g 31 IWV] A8 ealie byle 55 gl Cond 5 50 Jsde

Ot Sl @l 2,8 ool St S mlos pllas Olsisa; Ol 0250 8


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.6.6
https://ndea10.khu.ac.ir/jeg/article-1-353-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-12 ]

[ DOR: 20.1001.1.22286837.1389.4.2.6.6 ]

03 i b S sl J-St b gloe Saliys jlb, g3de pwy ARAY:]

Gl s Sl gm S Caslie bl Bl faasils Cilie
S eslanal a8 das o OLLS Ol 5 Lal8 cliges V] PA] el S S Sl
Tlorl 0Ad e ol o5 Sl s G Wl SOl 15 55 Hlas ol
-h)l?uﬂ )‘ oalarul &'b)J‘ )L:.:’) o a Ft} é,:ﬁ?}r_? DL .[Y'] CA.M/‘ ol a).L.»M c.l.rﬂ)

el o s S 3 85 wehs AL o s essw p SauY -S

ém ol Joe 5 Olasuin

ol s el o dd A1) gade (g3ludde s el enlin] dl..a./a Slasein V Jods s

5505 (O MN/M? 5500 s ezl J5ie) Lavegio oy i 5l Sb Jams badie
éhm Slasiie Conl glawle St 5 6350 5 SawY Aoy VO 5l SKize byl
A s L] sl pldl Yoo Il s Tl 5 S5 S sladsesT 4 e L bl
Sty dlezmt pide 55 5 st 58 Jos (Sl 85 g b Saa¥ B35 TV 5 gy Jdoa,
Sa¥-glanle St byl ol Jte  Soslos slag 1L 22 5o Flas pl 0
Lam g b wd S e ey 6l Jde el 0l 4 S L s bt Sz (RSM)'
) Sl el Sl sles ] SISl o (g st B3 udome 0 ey S 35,55 Jlaz>|

(M)&QL;.’ \)&%ﬂ)&iéb‘)wQm)él?’)})jf.l&udm)ﬂ&l.@i
e gladas s mlas Clasis N Jyue

Jsde Jse - sl _
P sae 033 P bt S
glas g5 5 Frwm ] e :- Slas! )
(kN/m”) N Lo | o A (kN/m*)
&N/m”) | kN/m") ) (m/s) (4 53) J1s
S =S b gl
(RSM) a/0 V0. Vo ¥ M - -
Jg.‘):.aw) Vv OVA. ALY VYo Ans Ve o
). Feng Y. Sutter v. Rubber-Soil Mixture



https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.6.6
https://ndea10.khu.ac.ir/jeg/article-1-353-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-12 ]

[ DOR: 20.1001.1.22286837.1389.4.2.6.6 ]

KRN VAR Olis 5 5l ¥ o jledh cplg tlor s pdign mlidiee 4,5

348 S5ludde Al 3

Sl 8 o 8 ks e (S k) ) 2 sl SdS o Ly Sl esliza

5 Goledle dy o e 10T s Csa i3 Older sl (ulh glos s Ol ssa
s Ll e Slsloms Cds  (g3ds Sl i 5l ealizal 5 S S sbaoldl 4 St
wes (Plaxis) sydswe oLl SlBle s Jds reat A8 0 5SS S g ks, 4
S 0T 5l esly Laskds calie Gaiss cpl 53 ileddle gl thie ol L A/e
Lokl 5l (Plaxis) jlssle 5 5o 10 aylu 1) et s SUls gle ST 2is 0Ll
3L sbras 3lwdde pl 3 5l e eslinal e o gla Jdd sl sl SV0 51 e
(16,810) VL a5 e b poll 51 5685 Glaclsr 4 Sdews sl O slaas 05 5

el 0 oalaiul

o daulpd g pedia s
JB Bl slaels 0o b ssba &5 Al eslitad (ol 5l wds (g3led e 5
ol oy kool byl S (e #l55) sKins Gas bl ol s 3L bzl 5 olinl
Ao Sk s o 0 sl L s ze Y0 Sl Ve Bl el s ool
Slite i an 5l las ol 5 S Jes o ulins 56 Ol el Gl e s
Ol o 55 5 ) s @ 55 b s St ol 0l oalial o 5l Voo g A® (U
25 Seles s Gl Kl e oses Glaje A Sl buge ) (T]
©zlel UL o (W35 00 558 e sl e 4 S 51 (Salos UL 45 (63l 5
2238 Slides 4 ar 5 Lol Salos glagal » i b 5 0ds Sl iy |20
e ¥rosgae b s 5l Jie lag e (el el 53 oS e s (Y] 0l
Coypo 33) 35 e 3l e Sl aS sl il Oy e sps 4 S L s 585
b 3 dme Jsb 5 e VEr Jie IS sk 50l (3 glag e 51 Olejes aalinl
L5 e a5l 5t el Sl eslinal A o e Yo RSML ol

b yon goladl k5l e o (SalY glaadl s S i 4 5k s ol pst


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.6.6
https://ndea10.khu.ac.ir/jeg/article-1-353-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-12 ]

[ DOR: 20.1001.1.22286837.1389.4.2.6.6 ]

03 g b Sz 2l - St bgloee  Saliys Sl (348 e o VoY

wh 8 L 55 b 83 gdome Sl 1o £ Sl Cubns S G ) ) ol e by e
shls (de i) a8l slas e o3 5 WSB glaj,e o M6 glasile Glls Jue s
s el 0l 3ol Jde S w4 Bl S 55 35 a0 s el hate ladl8a ST
VS s (PLaxis) 1l a5 s ssde sla ol plowl 51 o 4l sladie 51 S0

sl ol 5]

PLAXIS 51 p 5 53 o ale sladite 51 (S peai N 2

Blas gl ¥

(FEM) 5500 0Ll iss o5 ool (D) sl e s cstl e Ol Jslize el
B 5 e Al 02 ) pl e SIS il e gl S eIl 1 (SG ol e
S s e 53 1y e AP e S e sl @S e Sl s
b S S Y a3 B A L s o e SIS 3 0 SIS e
eslial ddaly cpl lle bl e il 3 lae sl Jlesl Sy 3 Gk ool 53
RS
¢+ Bw? =2uwi,

: ()

SISO 5 il g b Blae las e Tkl sl o s Bosle il
Al loes W ;] 51 S el s 55550 550 2|

w:%@+ml:], n=2012.,m

(™)
&LM‘))SJA 340 SJMDJQVC,‘AWH ‘LS':'J'-’ T C,&J.AVS OTJ:AS


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.6.6
https://ndea10.khu.ac.ir/jeg/article-1-353-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-12 ]

[ DOR: 20.1001.1.22286837.1389.4.2.6.6 ]

VA WAL Qs 5 5l ¥ osladd cpolgnr Mo s pwikign (ol a4 23
3ot &S (@) bl 855 s heslinad b ol By @ peme 53 sl ) dal,
S0 2 s ol & 258 e e Jsarmn alie 215 S 0T 53 (5350 e o YA
5 A3 bl Ilsse SIUTANSYS il o 5 5leslial LY IS5 53 el o3l OLES gt
5@ s bl ond s LOT (VL 330 Glap o 4 4z 5 Lpsme 5 Jol glas s

A eslanal  Selys gla s s ol s palie LU eslina ]

RSN

slaas Gaalsdl (3 i ps edd S5 Cllas 4y am 5 b lialee 35 03,0 YU (6l
Bl S5 (Salys gla Jdos ploil (gl vl dte Sl 45 50 032 VL 55 5 LaoLal
JB glacss 4 Oy gl Oladl W0 day ST 63100 e gdome Oladl 5 e (SST 555
Ssd o deales aaly ol 51 J s

.
mﬂx_meﬁx

™)

et Ny llae 5o G msn o Vi (3 05 R fmnar 55530 3yl o

Sl Gems ol oo YY) G VU A 50 5o Olias & a0 ille oS sl U
535 e, S, 85 laseie il eslatal Ve G50 Slde I 5 S Cdsay Ol
sskie S S0 o g Gaisd pl AOldl Wy sl eld S Y Jsde s ol

] 0

A3y s, 8, 8
2 S8 s chns sl ol 5 (RSM) duis mlos llas 5.5 Jos s 2 ) 2
ot ks Slasiis a5 L eslinal g5 5 s CEKOE 53 3l el el sla fos
Sl das U Y ISS ol el Y Jsdr 3 5o ) B/ il s besiKoks
i S5 glarslKols 4 cab ¥ S 55 5 5 il 5 6B S SS e

el 0 &1


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.6.6
https://ndea10.khu.ac.ir/jeg/article-1-353-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-12 ]

[ DOR: 20.1001.1.22286837.1389.4.2.6.6 ]

03 i b S sl J-St b gloe Saliys jlb, g3de pwy

Lol 3}‘.\5‘ Iz J}b M.‘,b Olasein .\’JJJ-‘{'

e s | pga I

Bl ks <M T,S) | Vi (m/s m £
c (m/SZ) p( ) s ( ) fmax ( ) (m)
S5 V44 /Y/YA 0/t YAy AR2 AAVARY 0 LYY
5N ARERAVARVAR v /AN /Y ANVANS K +/YY

ol rl;r.ul 6LAJ:.\>J DL QLA.H E)\Ju‘ w.{.vl.:.ﬂ .Ie
RLEPE] gs_)?u g_,..“& g_J}u 3)}.} .Tp

1 3 a
E| E I
3 05 =
_—~ — 1 4
i 0 4
1 % 0
% 3, 10 20
43 -0.5 Bl
3 32
. () gl -3 P
(4N g
(b) i 5(a) 555 539,59 LS oo Sloj doedu ;U Y IS
15 15
b a
10 1 |
3 i
;% 5 205
3
0 T T T 0 . . .
0 3 e, 9 0 6 9
(LAY o83 (554) oS

(b) Camds (A) 558 55,5 GBS oo 4,55 b X S

&l o
el 0w S M 53 4hB Y s Aglie sl
ool @ s 8 e pebane 3 B el (6355 S e 5 6l e S 5 A i
Jlo ol b mhos 4l Loy 53 5 e pelan 3 C e 5 B 550 51 e T
ols (PGA)' ey Slus Oled ol 0ds €51 £ K3 5 ok S5 LS L ol s
(FA) 4, 35 awals) (38 3 855 (ASD) ik obs was (EDA) ~1 b s

). Peak Ground Acceleration ¥. Effective Design Acceleration

v. Acceleration Spectrum Intensity ¢. Fourier Amplitude


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.6.6
https://ndea10.khu.ac.ir/jeg/article-1-353-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-12 ]

[ DOR: 20.1001.1.22286837.1389.4.2.6.6 ]

VeYe VAR Olis 5 5l ¥ o jledh cplg tlor s pdign mlidiee 4,5

Wl ool sty el ko 53 (5 S el glas5SB (y aalis
B - &

—

B T )
b el a5 o (51 e s iy Bl 6 Y

o) AT old
ASMe Ot o il Bglie 5 ot (gl s a3 S a0 53 5586 5 hee ool
o) g edon; S Ol S Gas Sk S s Al el e
ooy Sl it o RSM llas das o 0L (C 5 B LIS) s 18 5 b
25 g 5 mhee S Gl e e 4 ke LS A e s | e el &
0 JSi 53 RSM pllas 5 5 e 0 5VL (510 i 5 (658 il Jlesl &) 50
L T LS~ Jsa 5,8 sdaline Ol 0 0SS @ a8 L Ll 0l osls QLS
Ol 3505 51 g 5 0 i S Oled (s S1) o5 Jams 4 (e K)o
Iyl b lls alins ol oS ol aly 2808 o5k 53 (RSM wllae) covvanss b &
o g 4 0k, PGA & bgy ol Ao il gl SLisl o 5 S ol
,» RSM Flas Lo o 0L S s sl o W11 Sl gad Soppma 1SS s
FEE S 5 TN Pl Cias a5 5 5 TN ST 5 AT Bl i sladd gl
Ar s dlas ol e 4 1 S e e 1 e e 4 ey glacled
L 1 S a5 U e ins e 0L 3550 S5l (5 35 Jos ks sl
Gos 0> 3 S e e cedd 88 B0 Gl S Gas o 53 S O Ol
CAObE 3 eal sy s bl el sl ol e V0 Ll e S

C“.w L;/-JV.S‘J:J Caxo g B ;M:uuﬁw&w)‘wuﬁ?ﬁcw 839,58


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.6.6
https://ndea10.khu.ac.ir/jeg/article-1-353-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-12 ]

[ DOR: 20.1001.1.22286837.1389.4.2.6.6 ]

03 i b S sl J-St b gloe Saliys jlb, g3de pwy VoYY

Cﬂw‘f.ﬁ\'&a&))ﬁ&mbkﬁf@‘oétsum\)ﬂﬁ'td;&SWcéﬁ

1 ’ B C
........... B I b . . a
- 1 « i
! e
4 0.5 "
i .5’ 2 -
x
4 o b 0
- 35
G5 3
Ty
-1
-6
13 s -8
(4l) glaj (&) e

Syl e bl penKow Gos sl p ey g 4 oy OLS Gle Ao, 0 S
(b)cinss 5 (A) s Kl

1.6 7
H[B] u[C] b E[B] 4[C] a
1.4 + 6
& a7
% & N
E E
< =3
o =
A a2
1
0
Vo Vo \D Yo A Yo Ve Vo Y. Yo A A
() s Geo () s S e

(b) ens 5 (a) 58 CBK Sd sl o) ghaw 53 PGA 1 IS

4;.-}3p.@‘e“azm‘@uwwélﬁdjlﬁmQl)}&d{;}aguj‘d}f@‘)é

sl 1 el 5oa N FeS b sl S Sl ek S8 3 Sl
L EDA 0150 55 ol 5ol baslee o gl 30 Sltie cpl 51 5 0 0 5 L
S Aot IS8 Sl e b 5 ks e e ey SRS 055 2l
ulmémléljcl.dﬂjd‘aﬁwﬁ)chuMo%ﬂ)EDA .JJ}TCM.«)QJ'SJA\'
ol g V IS 4o g bl el el S LY K S

D3 e Soygo 3 e a4 sy lsal D3 5e0 | 53 (93L5 LUl RSM Al


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.6.6
https://ndea10.khu.ac.ir/jeg/article-1-353-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-12 ]

[ DOR: 20.1001.1.22286837.1389.4.2.6.6 ]

\eYY VAR Olis 5 5l ¥ o jledh cplg tlor s pdign mlidiee 4,5

G cslloks Gl dt.m Sheslanad b das o 0L cvl.u s, 1, EDA osls

35,8 ol 1YL Plas 5 EY Shas Chas caloks 57 JBlas 570 Sl

16

5
WB] §[C] b "E] = () a
14 6
- 1.2 + a 5
= 1 £
E 0.8 : 3
2 06 a
= = 2
04 -
02 - 1
0 0
[V R T 7SR O 29 " A
(m) jiesy Kias (3 (m) i S s

(b)irss 5(a) 55 & Ol gl RS ch.» ,EDA : Vs

(ASI) b obs us ¥

G35 o p 8l p el i Old s Gl ol s Alie 5 s S0 e
cadlaie G 3 el anle Jglie slaolenstlu  (Sealus Gl s 5 SU 3 2lel L
A bl el mdls G gLl (Bl b i) Oletle Slasiie 5l £0
S L0l 5 lale Jio Ol 4 glosdll SGS Wils o 35§85 1 Lo adlaie
Olge 1 el 5,800 BY o3 Lo ol glaolasle 81 i)l b 85
o b gl bl el Olpen oSl (pl 3 S maly pove 5 Sl
2500 el ) ) 515 2 5 SISl b s a5

ASI = j S, (£ =005, fdf
2 (¢)

ol b Ol b blze O 5 f 5 ik ol Sy of s a8

(ASD il b ous RSM Alas 5 S fas Ol S8l 2 Glp G opl s
orl 3l eslial 35 edalin Ol e A IS0 w4 b s SUIA S 53 S 5 e
OLE sl sy fom s o RalS (St Jllhens | b Ol s el
el Jgline slaglazstle (ST 5 55 eslanad (g CJLm 2l 055 el sias

Sl Olerle ooy Olpds S eandl 53 b s ol Cosal @ g L

G S Ges Sluas ol 55 (RSM) gley ) slalas o0l 55 es 5585 pwyp


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.6.6
https://ndea10.khu.ac.ir/jeg/article-1-353-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-12 ]

[ DOR: 20.1001.1.22286837.1389.4.2.6.6 ]

03 i b S sl J-St b gloe Saliys jlb, g3de pwy VoYY

sl Gb S WS e "RIR) cad 2als e pU L1 s mbl ol
B8 JSE 5 s ol S 35 eslinal s dslin (5l OF 315 1 3550 ammlons

el 0

RIR = ASICE)—ASI(T) (o)
ASI(E)

3 eyt oy g 53 b OLd Sus o 4 ASI(C) 5 ASI(B) O s S
3SJes cp e oVt S Gas 3 el sy etalin & ISE 6 a5 L
s S 53 Blasl s Jy el ik Olis Cud s alS 5 e G e 5 azdls |y

Al e Al Sl 4 0T 5 S Jes

14

9

u [B] ¥ [C] b | [B] u[C] a
12 4 8
. 7
6
208 - o5
§0.6 8 £ 4
g Z 3
04 - < N
0.2 1
0 0

Voo Ny Yo Y& v. T Yoo e Y. Y v M

o) inas Ko e () finsy Ss 3o

(b) ins 5 () 655 bl Sl o), AST A IS

H Strong Ground Motion
u Weak GroundMotion

() Sy S 3

i 5 58 Kok oy RIR)wus als cos A IS

ReL BT
U'-’-J:J"L“"- E) U.USV.@.» )‘ v.{: J..-‘.L&.? I c‘;{;ﬂt.i.) )L.- f‘f BE) ‘Lm)'l,.d LH’J BE)

EJ)}MQLG) ZJ}?J\ b 45)‘) J‘)js‘) CA..»“):G(FFT)Y 4{")‘}9 @Jﬂa Jﬂ‘)“‘: C,\.w‘ C»?-L\A

). Reduction Intensity of Ratio Y. Fast Fourier Transform


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.6.6
https://ndea10.khu.ac.ir/jeg/article-1-353-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-12 ]

[ DOR: 20.1001.1.22286837.1389.4.2.6.6 ]

VoYe VAR Olis 5 5l ¥ o jledh cplg tlor s pdign mlidiee 4,5

L i uls pomen 5 das e oy LIS O 534S S35 e S LS S

'>}"::‘L5° rl’u‘ .b{b) U'i\)‘ QJL:LLA\L.M_))_") & JJJ.J -LSJ”U:WA

Flw) = Cw) — i 5(w) )
TD
2(@) = [ oy (© costn at
0 V)
I-D
s@) = [ ey sinwr)ar
0 ")

s 4 by Sy 6w A1) 5 Glusly S5 @ sl s, To of 55 &
Slestizal b1, of Ol 5 oo 10 wtmﬂgmpcu_gF(mnsbgU el e
38 s (G5 3 L) sl 505 e 2 (FAS) a5 2l b w0 5 2a
R —

FAS = /C%{w)+ 52(w) )

Slos A Slaldr a3 S Jos ) Gl Gt ol 53 el S5 s 4 a5 L

ol esliiul WAL 3Ll wy sl (FFT) 5l 085 65~ 55 (RSM) (esleeis
5 6P sesBloks glp W85 a5 Luls s @B e dwslis gl .ol
231> DLV 5 Ve sla g s Allas l 5 S Joe 0 VG 5 G Sl & B e n
3 g S Gl il Ll SR 4 b el Alie AN ol sl

el 0 el ¥ s 3 68 5 s glacslK sls gl e 2

3 30
. C B b . C o B a
L 2 4 20
+ +10
5
0 I\ N’L = Sadee
0 3 6 9 0 3 6 9

_ Fp) il 5 ;
350 5 2P0 5as 3) RSM 55 Jos o jomls sl 3053ty i 1+ s
() s 5(a) 58 cil&ks

V. Fourier Amplitude Spectrum


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.6.6
https://ndea10.khu.ac.ir/jeg/article-1-353-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-12 ]

[ DOR: 20.1001.1.22286837.1389.4.2.6.6 ]

03 i b S sl J-St b gloe Saliys jlb, g3de pwy AAL:]

L I ——p——— 45
0.45 e L b \ C B a
003: 35
2 03 a 22
%0.25 3 s
0.2 e};
¥ 015 F 15
0.1 1
0.05 A 05
o ! ‘ A ° ]
0 5 ,

3
(Fr) s 2 (ﬁsﬁ)uﬂsﬁ
A K g0 V0 Gas 53) RSM 5 5 s o 5V (6l 5 88 Bnls il V) IS
(b) cinss 5 () 55 cBKs

LA Ole) ,o ) eb Al y LA LS 3 ¥ g

(50) o Ko 308

435 olasia . Vo Yo Yo Y. Yo
B C B C B C B C B C B C
o
j .m]) Y/o Y/o Y/VA Y/IYY Y/A¢ AVANS Y/vY Y/o Y/o Y/o YAY \7a\s
D
¥
3 .
N 3
v -, AEYAN N B VAN Vo/eY Y/04 Y\ /A a1 Y/oY VoA YAY | Y/AA Y/o
2
Y4 Y/ie | Y)ho
N Y/IYY ATARA Y/ee YAL
3 \—’{ Y/04 Y/04 Y/VY Y/AY | Y/YY Y/o08 Y/0 Y/ A
) ) M YAV | EvE L/VA
v $/08 £/08 | £/9A
3 N AN AT BRYEX
) 3 VAR AN N <YY
- -, Y/YV +/Y4 AR VA E (VAR (A% VAR v/to
3 aa VA2 BEVAL AR
2 VANY oYY v/to

33 a3 g kel G5 5l mee Kl Ges S5l L s e Ol o do s

& s S15 by e a8 Bals Glasl pla 53 s et lS b b 5wl S
G5B oo 53 3l Ol e a3l 530S s b Sl (6 S8 i Ol e
ol s s g i sy s Ol e ST e dsoletle o s ,» RSM las
Y s 5 0) O LSS & e L pes Ass e 2 | LA Ol lleas

B h cas el ét"" e 6B calloks H s spd e atie


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.6.6
https://ndea10.khu.ac.ir/jeg/article-1-353-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-12 ]

[ DOR: 20.1001.1.22286837.1389.4.2.6.6 ]

\KAA VAR Olis 5 5l ¥ o jledh cplg tlor s pdign mlidiee 4,5

Vo Sl 585 S Blesl sl chns CBKokE s Js ol ol ¢ S ke
¥ dsde SObar ol 035 b VL Sl uilS 5 e 4 ST Rl b ulS 5 e
Sl g Cod e Gl clew RSM mllas Sl aslinal &) 53 s OLES
LS 555 e odalin K05 (gpm Sl 5 Ll Rl Sl sla S5 ol (alls
Ly 3l Gre Y0 Ges 3) RSM Culbiess & pnKn 6,501 3 Gas Cod ilsil
4 Do Dl Caliid 035 M 5 0T s 5 2 sd e lS LS i Sl

.c,MtRSMCJLm

&Sm0
A slite Culis e RSM wllas 5 S e o Cslins 56 Olses s 2 12
Jwéudg@xﬂp@ij{lﬁ L3S 3 e sl el Ve g A
odowy Slazal g Calbid &S Ldiine OW e 0dd oy p S35 (e pl 5o
31 3 ekl Gl i Sl s ol b Js ol (Sl 30 s ey o
ol 3L Cslses av (698 (35,5 S e Jl w5 20 Y0 ol 2o K Ges L) ade
Sl dmlie bl oty S SLINY IS 3 edal sy il S Ad )2 (g
(ol Jgens Gloossdoms 3 o sl Sl is &5 dls Ol e VY ISE s el
MG 5 adsl el ass sams0lis pl 6 )l RSM wlas 5 S Jae 1 56 3G

la.j Jjw L;L‘MLJ[PU.D ﬂLﬂ‘beAL;DLA Voo MWLAM 4:“)\ G‘b ;)Jj.v r.:a.*j

2
L, 15
3 d 60cm
% ! d 80cm
Tos — - hFWIN T K d 100cm
a T 1 T ¥ t T T !
2 4 5} 8 10 12 14 16
-3.5 -
(ER) s
6:3)‘,6?#5;;6}&"0Qﬁ|ﬁ&né&)bgjﬁw|bﬁd‘uwm§;|:\YJs.i':
ez


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.6.6
https://ndea10.khu.ac.ir/jeg/article-1-353-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-12 ]

[ DOR: 20.1001.1.22286837.1389.4.2.6.6 ]

u}w,’e&;m\?ul;—gjksJa)lsud_@al:{;)l;é“_g;.uw)ﬁ VoYY

& S 4o

S ey a4 sy ST Clid talS Ceb RSM s 5l stz )

2ol s gl 4 g 3 S Jee LA glad I s RSM s Y

gl 4 ooy slais ) 2alS s RSM s 36 os S Goe Jll L Y
DS ApS 0

5 slp Al cpl oS esls JmalS Stda |y b S okt RSM Allas
el TEY G AYE 3L s i 305 sl 5 A BTV ESL L 65

sl Jeeilty w15 55 5 03 il Slid Sad 2alS Eeb RSM mllas 5 eslizad o
Aas e EalS sy se oSl js 2

b Sld ods s A S e ) Gee 5 e 6515 L
S ik ol oad s a8 Ly, ol 3l Slesl s s Iy Al sdalis

)}J&

<

Tt 5 b S 55 a1 a s Als G55 5l S Ges 1L
el ot S 51 5 s S (sl 2 cnl S el analS

@l:..a

1. Blumenthal, M., "Scrap Tire Market Development: the Impact of State
Programs", Resource Recycling XVII (3) (1998) 15-19.

2. O’Shaughnessy, V., Garga, V. K., "Tire-Reinforced Earth Fill", Part3:
Environmental Assessment, Canadian Geotechnical Journal, Vol. 37,
(2000) 117-131.

3. Humphrey, D. N., Katz, L. E., "Water Quality Effects if Using Tire

Shreds Below the Ground Water Table", Final Report, Department of


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.6.6
https://ndea10.khu.ac.ir/jeg/article-1-353-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-12 ]

[ DOR: 20.1001.1.22286837.1389.4.2.6.6 ]

Ve YA VAR Olis 5 5l ¥ o jledh cplg tlor s pdign mlidiee 4,5

Civil and Environmental Engineering, University of Main, Orono, ME,
(2002).

4. Moon, C. M., "Environmental Effect of Waste Tires as Earth Reinforcing
Material", Master Thesis, Inha University (in Korean) (2003).

5. Cetin, H., Fener, M., Gunaydin, O. "Geotechnical Properties of Tire-
Cohesive Clayey Soil Mixtures, Engineering Geology", Vol. 88, No. 2,
September (2006) 110-120.

6. Feng, Z. Y., Sutter, K. G., "Dynamic Properties of Granulated Rubber/
Sand Mixtures", Geotechnical Testing Journal, GTJODJ, Vol. 23, No. 3,
September (2000) 338-344.

7. Yoon, S., Prezzi, M., Siddiki, N. Z., Kim, B., "Construction of a Test
Embankment using a Sand-Tire Shred Mixture as Fill Material", Waste
Management, Vol. 26, No. 9, October (2006) 1033-1044.

8. Tsang, H. H., "Seismic Isolation by Rubber-Soil Mixtures for Develop-
ing Countries, Earthqueke Engineering And Structural Dynamincs", Vol.
37 (2008) 283-303.

9. Edingliler, A., Baykal, G., Dengili, K., "Determination of Static and
Dynamic Behavior of Recycled Materials for Highways", Resources,
Conservation and Recycling, Vol. 42 (2004) 223-237.

10. Mavroulidom, M., Etan, O., Suntharaligam, M., "Mechanical Properties
of Granulated Tyre Rubber Sand Mixture", Proceeding of the 11"
Internatio-nal Conference on Enviromental Science and Technology,

China (2009).


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.6.6
https://ndea10.khu.ac.ir/jeg/article-1-353-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-12 ]

[ DOR: 20.1001.1.22286837.1389.4.2.6.6 ]

u}wjé&::m\?ul;—gjksJa)lsud_@at{;)l;é“_g;.uw)ﬁ VY]

11. Tanchaisawat, T., Bergado, D. T., Voottipruex, P., Shehzad, K.,
"Interaction Between Geogrid Reinforcement and Tire Chip—Sand Light-
weight Backfill", Geotextiles and Geomembranes, Vol. 28 (2010) 119-
127.

12.Yoon, Y. W., Heo, S. B, Kim, K. S., "Geotechnical Performance of
Waste Tires for Soil Reinforcement from Chamber Tests", Geotextiles
and Geomembranes, Vol. 26 (2008) 100-107.

13. Pasquini, E., Canestrari, F., Cardone, F., Santagata, F. A., "Performance
Evaluation of Gap Graded Asphalt Rubber Mixtures", Construction and
Building Materials, Vol. 25 (2011) 2014-2022.

14. Nakhaei, A., Marandi, S. M., Sani Kermani, S., "Effect of Granulated
Rubber-Soil Mixture on Reducing Retaining Walls Displacement Under
Earthquake Forces", Applied Mechanics and Materials, Vols. 94-96
(2011) 3-17.

15. Youwai, S., Bergado, D. T., "Numerical Analysis of Reinforced Wall
using Rubber Tire Chips—Sand Mixtures as Backfill Material",
Computers and Geotechnics, Vol. 31 (2004) 103-114.

16. Christ, M., Park, G. B., "Laboratory Determination of Strength Properties
of Frozen Rubber-Sand Mixtures", Cold Regions Science and Techno-
logy, Vol. 60, NO. 13 August (2009) 169-175.

17. Akbulut, S., Arasan, S., Kalkan, E., "Modification of Clayey Soils using
Scrap Tire Rubber and Synthetic Fibers", Applied Clay Science, Vol. 38,
No.1 February (2007) 23-32.


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.6.6
https://ndea10.khu.ac.ir/jeg/article-1-353-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-12 ]

[ DOR: 20.1001.1.22286837.1389.4.2.6.6 ]

VoY VAR Olis 5 5l ¥ o jledh cplg tlor s pdign mlidiee 4,5

18. Ghazavi, M., Amel Sakhi, M., "Optimization of Aspect Ratio of Waste
Tire Shreds in Sand-Shred Mixtures Using CBR Tests", Geotechnical
Testing Journal, Vol. 28, No. 6 (2005) 1-6.

19. Ghazavi, M., Amel Sakhi, M., "Influence of Optimized Tire Shreds on
Shear Strength Parameters of Sand", International Journal of
Geomechanics, ASCE, Vol. 5, No. 1, March (2005) 58-65.

e 0 ST Ol g San VoS Lyl aslisal (e Bl 5 55 Y

Syl 5 5 00 Sy e e S sl s ST Wl sladlantle

OV (YA Ol 0le o Sl sbaol & 5 oSl

21. Joseph E. Bowles, "Foundation Analysis and Design", Fifthed, McGraw-
Hill (1996).

22. Lysmer J., Udaka T., Tsai CF., Seed H. B., "FLUSH, A Computer
Program for Approximate 3-D Analysis of Soil-Structure Interaction

Problems", Report No, EERC (1975) 75-30.


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.6.6
https://ndea10.khu.ac.ir/jeg/article-1-353-en.html
http://www.tcpdf.org

