[ Downloaded from jeg.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.22286837.1395.10.5.1.9 ]

S Sses ) alen angs sl g (ol 20

Tob 52 1oy samalab H 5 S £ 93 50
S S g, b bl (SLaglatilos 5l

Olrae 858 (a0l sa sl
ANYYY i pd ARG IR R
o.\..S.':-

5 St @ bogas 5 Ll ol 35 Jlis 3 ol Wl leolele i

Gty 31 S e S 51 laSd Lol e g SO 5 eslinal s LSl o5
AU 4G ) 53 el gl s e SOl slasl s lapslie sl 3008 5
Shnan Jia sk (pla ol ol a5 (loar 050 (nl nsles ) RS Joe S
Sl s e ) e o Cenlsds 45 ABAQUS 158l o5 b by Ol 4w
S Saelaal 53 oS Jmmin 5 o b a5 G Bls 3 (o SSLE 05) Le
el 5 das bl Lo Llokd ood (VAL + 551kl (givmannds 3b) | g 50 aS>
pdicanl Ll 5 b i5 S a0 sasdoee 5 LE S L 3 Gladie 53 O pen
S Jold) o S b gilen ciliie bty e L3 olulis biolatle
L a6 3 L 55 plocad b o (Cilties gl o e bysn 5 il (9250 sty
SaS b Zslie 5 e SRl cglon ot (g A LSS IS Gl ) sla i
Oa Sl A esls Gaskis bl il S goses 5 B glals oy S
W35 5055555 aw Ble s bolesl 5l S silonr oy 2D Sk g5 36 ous
by ad Joow cispots CS 5 HEd 65 gassls i GlaolSanl 5 oS b

LJ45J.Za>\>QLiJguMQﬁjnuqﬁdquMJJ.JB@L:;Q:{ML&A

sletla 5o 5l o 2l (30 Glos ) 5k esle b b 20581 el o3l g 58

homami@khu.ac.ir = Jstes et 5 *


mailto:homami@khu.ac.ir
https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.5.1.9
https://jeg.khu.ac.ir/article-1-2592-fa.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.22286837.1395.10.5.1.9 ]

;,4~6;?5;;ﬁww}:uu°;,‘fwfuwj«i,:;« Y

o5 Slacmes 3l 5ot sl ) 3L SRl sl 53 (g ) coe S L s 655 S
L slagmes o & pllatle s iloa Gros 2L wpd o e ol ool ol
Copot So Sl L gilear Sy asd e am s 5 Ll a8 gl I E csn S
ORI s s ML S ey e Sl L ple b S s 2o

3)))5&&)@:&4&1;‘1)‘5”\»\&}&&C,.AJU.A

Jooe S (ol sladlasle oy ST (glos ) 5lwa T (s 0IS slacly

FPRYP)

Sl g3 el o ) ey 350 o 45 Sl Sl 4 g (gl ) (S5l

e P s esle s b (5 e s SIS e sl el 5 s
53 SLMBIL 5558 e pbil Glos I las i nlp 03 o5l lael 6 dy JS0 1 e slia
st 3 pdy el OT Al 5 glos ) (s3lulir p o 2aS L sles J 5L Rals g
0> pbin pbay @3 Sadieaml At 5 o 3l o les) ilen el
Sladde o U 5558 0 a5 glos )l 5l asiie mhaw 4 o6 pdyn (Sla s
Lslos ) 5L 5 sde bl osbe slagel (sl I 0L 31 o OF Jlde 3 o3lu s30e
Gl a5 Glos ) ot mhaw 5 ol o 55 4 (sl 5L e 2500 aeslle 03l 8
Ll OIS i8S B slsee 5 e w3 ol gloj ) L A )6 Dls gt
S5 b IS sba LS B baesl glos ) sl o o s ol e o S5 3l 03 Jomes
SIS o il sl T Ll Al e Gl 63l (slagaly W35 e 5 ) 0
Jome G OT 05 51 535 2l pel SLasl o8 el e a5 same ol ey Sl o3l 1 e
Jals Jolse opl 108 o 3 35 sl 3 (gl gimn o s 515 5T cow cK o
Joe Sl (Salus 5 (SO Slasiis 5 o B85 5 olKetle L3le (GHLS ¢
Jelse iy 5151 Sk e St 65 oS3 (slgmn SIS S0 Jal g Ol 51 ki

5 bl u,,.j 33 r.,E:..M)).EA.! Jele ol J.:JU Sysba Gl 4B S I3 a5 o34


https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.5.1.9
https://jeg.khu.ac.ir/article-1-2592-fa.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.22286837.1395.10.5.1.9 ]

¥ oS s b by Glablaatl ety b sles ) sneib a5 51 Sb g 3

b ol b lacid 5 s g e esls Il los ) Glasl ambove sla fanlly s
b e S s S g5 ol
Relos ol (3 Slgma b e Sb g B o SIS e (Gold (pl Suta
Skt Sepl a5 bl il Sy 2D a3 5 edd ilens o3l el
5 Ll at b by pllan 51558 535 e (Sin b (bl 5 eolibe ¢ g 5Kme slac sl
e ol SOl (Gilat (o sk (oS LOL e p a5 pdocad
S s 3 e osle cal 5l S 5 plulis 55l A Ol 5 Sl fals s S)Hn

Oy, S\ 5 9 40

o plowil (sl Sadlaztlu Cins BB 5 les ) ), cotlis sl il Dlido
S e il sdaze slanslasT 5 ol 5 53 S0 5 T sl HalS s 44 4 5 Lol
GG 5 5 2T sl el Saalir i dsle plaedods sias iolel a5 baosle €5 ol
5 5l U glas S dae 5 OF 5 26 e (RS 5 S5 (giledie e (g 3
035 pge oo Slolsen ol las o iSls 5 (Sen b Coolr 5 ol SUIG
o

e e Lol 5 VL 51 aS Wl sl XIS el Bl oL Zlas
35l et s S i ssba s Sl a3y Cind Dl VLl ol ilase g
cos ol ot o S8 a5 3l 5o ool oLl et 6 sl s e LS
VS| Ssad 5 Ol s 5 5L (Jome S s Js 25 e Jol JLE L 5
i 2 S

53 ol Hlas Jltle ladie Gl 85 S0 S8 o &8 Sl Sl
sl Flas b oladde gl 55U sy 53 200 sy 58 5 5 S 3 S

5 Me S kel 5 e 5 2T S e ol 35 e B S 3 iy D) sy


https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.5.1.9
https://jeg.khu.ac.ir/article-1-2592-fa.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.22286837.1395.10.5.1.9 ]

A 505 ) el s aslioges pudign rulidines 453 ¢

[¥] YQ}:\)J\?« s [V] \)Li.mju.s 0l Syh g o Dolas Kas losle & o =
ELl S 2 03 5 5 Ol b 53 SISE a3 S5 nl Vsmme Sl okl
5,5 oledde 35 e exlinal S5 CJLA» Dle Jes gl eSS 6LA('..~.:;L§.A
sl L35 (6303 Sl Jul g DDl 4y 5 sl S jaze Slesle (63 S5
0355 S0 oS 5 o S 2T e (3ladde 48 5 5 (3131 ol I

Sy 5 s et Yl [, s T gy dde 5s.ctls 5 S (g3ledle &) sots amis
a3 ol 31 65 ol o a8 a5 B glagys 5l 51 AL S T e 2
3,5 sl e (gla sy (siledde gl el S 50

Ay 5 S Srash 8l sbalgs (siledde 41448 Jle s [£] Kt 5 ik
b6 sl ledde sl les W B4 V48T L s [0] iy 5 s,
Siledde sy ol 5o e slains L3 (S dlss Sles it 5 S s3ledde 5
GoLed SIS ol paras 228 o slie ST Sl b el S5 50 Jlss slire 51 oS 5
s oS S iledis gl gl A el OWI G O esdle Lol
oo Sl eslizal b 3 (Y0 0V) [V Ji5has 570 posd sl 0l s3lizad sy (sladl5 5
.mbﬁéﬁiéujﬁ;@ud,\ﬁgu@)

ik Y S o pons s O 53 oS 3 58w L 5,8 3ledde [V] MBS
Sl sz by wlas Slle 0l s (S5 llan 5 B slawY Sl el
SOl SaSa VLl ol 5 ek (ladie o Jo s aas DL L &S o 51 1
23 A 5 S5 S (LSl g Jod 5 Sl ply Kol iy a5 s
3 5 Sen sy ) eslizal T s s (6 5 x3ls (la LT 5 ol sdalive Cilzses s
LS daspe 0L e cpl )3 el el i s 200 Jsl hosa Cand S50
LT e sy J53 LB slact g 5 St 5 5l eslinad

Ll mhos o 5 2T slassle S3lupslie 5 Slos ) s plicmml s LIAT s 20
BUI glos Ik, AT 0LKan 5 oBIS sl 03 S €11 538 b slaolantla Cias

1. Dhanasekar 2. Midelton 3. Page 4. Shing 5. Rots 6. Lourenco
7. Chaimoon 8. Gambarotta


https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.5.1.9
https://jeg.khu.ac.ir/article-1-2592-fa.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.22286837.1395.10.5.1.9 ]

0 oS s bl saolat b Slen b sles ) sdeib 51 Sk g

o b 0T gsde giladis 5 013 e SKaSa YA+ 510kl olil ol sl (g ]
9 Sl ebJS O b LS"LJ LSLQGJLA 6)[.«4.! el LSLQJ:’}) [\'] J‘)L;d)l«a .Ue.:JS

FEMA 308 BE) MV.A sl ansls J}Lhﬂ JJSJA.G Lﬁ)‘ﬁ} g:,.iﬁu u::j) aS oals QL:.:

e o3 &1 by slaesla (3l slajis, VY]

on oo 9 bdhe by

356 e el blis 5o ol Alas b glan Olala Jlos 5 (g 5lude
G oS leddle Gy e mmer Sl a0l Dl 9 See 3ledue
ol gl gl LB Allas sialosl (ladgas b ol jen Ll a8 ol 5L (gL Slebl
ot o3linl ABAQUS l3le 5 53 5 Sbe 5 Siss, 3l allis cl 53 dacussiome ool Hses
ol ol 5 5 e Oy sots SN 5 o] 48 samme B, 5 ol

iy RS 588 e 5 o3l Sdis 5l A sbaobsed S adie s sl
Sl oS Soldlcl sl sslizal Col o3l 53 Sa,5S 5 S0l S Lol St
51 le Wledd eslizul (g5l e

Ciiw 5 5,2 el s gl SOLID 3D oLl ()

<o S5 ¢l SHELL(COMPOSITE) ool (Y

gar s Loy S s les o dlall g5 5 i iy e il Vel Waoldl 51
g5 3 el 03 5 Sl s 5 o SO gl 4 S ol sl yibosl ssdae 3 a5 O
Ll oz s § Loy > TIE

Sl cnl 0dd B Sl s e Vgl et 5 e e Tdsb L olat e wn
sl o ad S 13 55 el Yo lajles

)l el 4§ b s ajles 5 S g slagisl £ BY sla 18 Gilae
Olgeds s o Al pdband culplo 5 Klos SO oo, 1 YA+ 5 kel Jasl 55 Ls y50
Y oorp s Y el ppiil sl e edalia Y IS s a8 s Dl 53 & sl

sl slg 53 5 Wl 5 S5 03 ) o s WL Le ey 55 5 (2505 50 Ol s e


https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.5.1.9
https://jeg.khu.ac.ir/article-1-2592-fa.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.22286837.1395.10.5.1.9 ]

jﬂlé?oj_}ﬁk&y;;quﬁ}‘wwwwqu;J -\

Je S e 8 g0 .\JS.&

Seapolms lesl ade L oS ) (Boe s ) il oy ) so 535k 0 O

w‘ﬁld}m‘@jﬁﬂcﬁ%\/\w b Flas oz o Sl ol ad (ol
G5l 5 Slps  DIYTE last 2 /)0 Ol gy g s 5 JISLLIKS Y AA Ll llas
53 ISl ¥ 5 il slinly L3 JKLKe AR g lis Canslia b lse i Il
ﬁpf).l.:S\‘Y'm oSOl s el eslital (e p A Sl i 5 ses gl
A3 o 8l N0 Osmlyy o 5 IKLLIES YO o eVl e 5 nSe e
wenSe o 0 SAS VAG Ll () 5lesD) (V5 wllan Lo o2 sl ol wb S
odd w5 s Y eV s D5l b s JSWLISS VY NI s
'S ol e Sl sl e Sy Sl sas i Sl et
syl doss 5 e e YO oy SOLE Calies [VY] el ol s3lizul i ol 55 Sk

.w‘a“wﬁ#‘).ﬁw‘).ﬁ\ C,A.USU

PELL] ) 5 PR
@‘.I.: )‘ oslaiul b PLY ABAQUSJ‘Jﬁ\vj: 03 el vbu‘ dl.éd)[.wd.lﬁ T S

o O S sed el ilad sl LIVYT o o 51 (s Tl es e a1 G

1.Kent 2. Park


https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.5.1.9
https://jeg.khu.ac.ir/article-1-2592-fa.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.22286837.1395.10.5.1.9 ]

v oS s b by Glablatle 3oty b s s sdnaih i 51 S g 3

RCUESCIPURC DI LI TS PRI RGN e VR PYN M ROV E G R
YIV 5 M (goled Caslia b Hlse o i slacs 5l 51 lai s, g0 Jlaus 3513 52 e Sla

e i 5 5a 5 (53l g0 Slinly 53 e JISLLK

ABAQUS Jljﬁ"r}; ).} IS % d.\ﬁ \ ZJM C}LQ.&L«’ Y JS.‘:‘

)‘}5‘ r};)é O-L\:JJ«GV ZJLOA:I (’JLQ:"'LA \"Jﬁ‘i
ABAQUS

g il
9 55/)}3 oo sl (A gABAQUS)L’.ﬂrj 33 odkd Je ¥ 5 ke Olaslu 6 JS.‘&
62959 #3556 b Slgs Gl (@ lps ) 4 K3


https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.5.1.9
https://jeg.khu.ac.ir/article-1-2592-fa.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.22286837.1395.10.5.1.9 ]

S Sxes ) alen (e asliofis (oudige (oubidige) 4 S

R 5% AT ——1-7

— T T 1 g

[ T 1

I : I r| : &

N N

I : I l I l -

g I I I ;

Emr T T T1¢

8 I

oM~ T T TFE

fracture l l l c'
> I
T T

S P — ]

I

N

A [ T 1T ¥

Jde bl (A Ul}élps $3h8 Jow prwons (gl el esliial e g Ko 0SS
HNles 53 0k a5 dko p s (o VY] AT

b s s U DT e slastulesl 5l sl sy O il omie T IS
.Mbg;ﬂ olas \) RLE Jde wLﬁ 8 cLA)‘}}a.; L;w.-: L;"L]a: Lledl 4..~_LEA )\Jﬁ‘r);

—_—e
—_—i
8000

7000

6000

forc (n)

0.0005 0 0.0005 0.001 00015 0,002 0.0025 0.003 0.0035 0.004
Displacement (m)

TR VI SN AV e g Oe puudi— 9,5 415 g0 .'\JS.i


https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.5.1.9
https://jeg.khu.ac.ir/article-1-2592-fa.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.22286837.1395.10.5.1.9 ]

4 oS s b b el s3lons b s sles ) suaih i 51 S g il

18,4
Jlasl o3l 4 0l s 4 5 (V) (306 sl o il S s Jde O3 5l 250 L
Sk 5 e o 5w b e 3,585 il Sl e Sl DL Jlesl sl 03 S
slralr gladdl 3o Seismosignal Jisle 5 55«70 G o Ol @il mbis 5 Peer ol

.QMﬂle.,\JJLQ&\U'L,u\.g(Z)j(X)L_;l:wul));QujrAQ)Mg)jSiﬂdjjdiél

S gl by,

Llaoles ol (a5 Sl iy 5o ol e sbaobestle G ol 5o
ST Sl el b aylgss Sy 55 a3l oo 3 15 o JS Sy STLS Sl eslizd
Lol Sl eslanal bojlo o 58 ¢ e Bl 00 5 Y0 (550 4 15 36 Sbajls b ool 5
L@lﬁﬁ,ula,n.;Mdpjuwu,lﬁacbdyqﬁjp&suro oo B
3 Jeol b el s ol a3l S lse 5 S g5 6 e 6l

3 p dmlie Ciliee LS o5l Jo
3 S s sl s Lo SUIS 3 5w a Sledel sy el oSl s 4 5L
3ol o edal s e o S5, S 5wy sl LSS a5l i Sl s LSS
S SLalsged 5 (58 slas sl B eile ol 5l e 5 U ele aly 5 i
SLals a5 e el 0L (1 g S oo 3l blie 53 ) 85l Ol 4 b gy o iy

sl ol Sl I an a gl osle Cys 4 by e

ity ool Sy NS sla, 8 (o
o3l 53 Llojle 5o So,5S 5 Soblad o iy Jol Sadl sl i 5 5,8
3 b S5, 5 ssd e abamdle SOl Lol sl enls OLIS Y IS s elds cou s

el 4l (6 5 i Dl il Gl b


https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.5.1.9
https://jeg.khu.ac.ir/article-1-2592-fa.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.22286837.1395.10.5.1.9 ]

S Sxes ) Sales (ress asliofiy (i (oeldine 4 20 R

OWLA A?JJLRJ;%S;L‘&| GS.;V.-:)\:: duuﬁ;Jﬂls VJS-&

Ioea3l sla,l g cb..a JS o S 5 ealaiad b osjle o &8
Sheslinal b ojler o s& 51 e o3le e ol Sadly sla 25 S S8 A IS s

Olazslu 4y g o andy ool Saudy sla 55 S, 58 A IS

\AJ|ﬁ.>JSQﬂL&J‘ o.:\.&.‘.’.o‘\eoj\-& C%}EJ
)JG@M&L‘ZJ}JC,.ij.(:u)'lobwaﬂ‘bojb)}bu)}bduﬂﬁbCla..ﬂijjjw‘)b

Sydie odalie g ol 53 il Jlal Sadh gla 5 S )54 JSS


https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.5.1.9
https://jeg.khu.ac.ir/article-1-2592-fa.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.22286837.1395.10.5.1.9 ]

') oS s b by Glablatle 3oty b s s sdnaih i 51 S g 3

Slasle am g lgr 55 aity ol Kaudly gla 5 S 5505 4 s

('3\5&5“)‘}5 g o SO G eslanad b ooyl o o
YO oo 4 o3 bl 5l ealinal b b lps o SOLS 5l esler o 585 6l s 0n) 5o
s ol Sl 5 W S5, 55 S 5 dd oS la e 5 b sl GlbI s e sl

S

SHOTCRETE SHOTCRETE

SHOTCRETE

L2010 AMEBIKES 2 FAMRTRE, v qx e

Slazsle am g lgr 55 aidy ol Kaudly gla S L5808 N S

rjujL;aﬂ‘5\AJ|_9;QJ3¢44C%JSSQJ|°:W|U°)L&¢%JES
&J‘k‘)bﬁdg;lﬂurouﬁj‘;Mvjl.;)L;;ﬁ‘éu)\y)‘o‘)uqﬂd‘jtﬁjjw‘)b
DS s sl sl eslital en g S A (S5, S 5 b oS ble 5 la gl

Sad e aaNe gyl g esle aniy Lol Saudly gl i S


https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.5.1.9
https://jeg.khu.ac.ir/article-1-2592-fa.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.22286837.1395.10.5.1.9 ]

S Sxes ) Sales (ress asliofiy (i (oeldine 4 20 \Y

shotcrete

eJ'Lw Cﬁé.‘u: ‘5\.&‘)‘:}«3 WSy,
La gl pod ol 4 am s L oS dns e 0L 1y e5le iy slajlazed V8 VY (sls S0
X g 3 SIS 5 Cilien gla st o s 3 g 03l St 55 45 05 S an Ol 5 o0
A Corse el g pss Gla b ol s ks Z g 5oy ol L s
EPRI Y| RGN IR
ASTENSRSI B SRR IR TP

0.014

0.012

0.008
0.006
0.004
0.002

0

-0.002

-0.004

Z gz 3 b A5 o ojle Sy s yls ged (QUINY IS


https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.5.1.9
https://jeg.khu.ac.ir/article-1-2592-fa.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.22286837.1395.10.5.1.9 ]

Y

oS s b gl saolatle (Slon b sles ) i 51 Sy 3G

X S )d g 4l ) Cns Jls i 2
0.05
0.04
0.03
0.02

001

(=)
(=al

10 15 20
-0.01

X%JAMJ}}MB}“QJDJ‘}N(&?\YJSJ

Xogap2 aedd a2 o iy 2

0.14 o
—y
0.12 aats
0.1
£ 0.08
£ 006 e
< 0.04 L oad
0.02 Saln
0 By
-0.02 O 10 20 s
time (s)
Z g 50 a4l a0 Sl i 0
0.25
0.2 ——nali ity
E 0.15
£ 01 “
= 0.05 L o oty ol
0 ) JS oy Sl
ajL...-
-0.05 0O 10 20

time (s)

r..h 4.!}‘3 Codd GJ'LA @'Jé J‘J}&J’ Ay JS»&


https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.5.1.9
https://jeg.khu.ac.ir/article-1-2592-fa.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.22286837.1395.10.5.1.9 ]

Sl e oislen s asliods s pmdlige ool ey @ L35 \k3

W ogam 33 Y Zady 42
0.04
0.03

0.02

drift {m)

0.01

-0.01

0.006

0.004

0.002

drift (m)

-0.002
time (s)

S 35 Cod ojle iy s Hlsged N IS
oo ol 2 e X S 5o b A Cod ol s 558 e daDle SOl
3358 0 S Sl ol IS &S ol Sley 4 by e alS o 5ty oS ol 4l tals
3L oS s 3l Sty 53 S el ol 5050 s osle oo SSLE Gl Z g o
Mmool 3228 e S S ol IS 68 ol Sls s bgpe 28 0 Sk oo
Tl e o dald o s e A3l Cod ol o 5 58 ) (e Sl eslind
obe aly S slajlsgei () p
3 oS calme Sl Basa edd ol 5 ediS ol S ejle gl B ST

abome L ls 5o 0 a5 L ilods &515) anslis Sl s edd =510 S IEEPR R A JeY


https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.5.1.9
https://jeg.khu.ac.ir/article-1-2592-fa.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.22286837.1395.10.5.1.9 ]

Vo oS s b by Glablatle 3oty b s s sdnaih i 51 S g 3

o5 (o3l 2o b T Blma L) aly (s Galil sy Lo sy plad 5 laes o SO 550 s

M‘OJDJSQIQLJ:&f)h&)}@bﬁf@kﬂ\ﬁ\wf'w}w‘

base shear (N)
£ 2% g ¢
- 8 8 8 8 8

el J0E Ll fow LS Sloe LS Slow Bdud e
PP RO ERY POET R TOERCT DR L T

Cilisue gla By b Ca sl 1 e ) ojled Ol ol Sl 45 4L b ST N0 S

$lo3 ) 56 s S g b
ISyl 33) b 5 41 b 35555 o il (U5 slaii 3 Senl 4 am g b
2ol nle a5 Sb g A aslie Gl il el sl 5 el (b
S50 o pa 4 Ol 5 adlS (SlaclSansl 3 315 roed (slas, 585 5l ¢ oodlS 3 (gl siea
2l Wts b o) &y o Sslite S 55 glls 5l i3 g 5 Sl
53 18 SO S eslizal b o oy g5 03l O3 iy 5 g 55 05 3L Ll 2355 0

Ll 515 aslsl ys @L:}j ol Jow ) Sde 3l an Jilie

Lty (ool 55 ()2
Lz yasid BB s, KoL b5 S el Jee and ol (35S e s s
5ol o3ls 5 La g5l GBI s e pis 58 a8 5 e el VA JINT slias s 4SOl

ol a0y 5 sy 5l Cand e 51 L


https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.5.1.9
https://jeg.khu.ac.ir/article-1-2592-fa.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.22286837.1395.10.5.1.9 ]

Sl e oislen s asliods s pmdlige ool ey @ L35 A

2285 b A5 blae 5o Sy sl 5 S ani ol Sy a5 5,58 0 IS
ol 0l S (I“c_y 6\’),0.3\5 o\i"....ﬂ

228 b A5 Bl 5o Sy sl 5l e ity ool S gla S, Y S
ol 0l (I“c_y 6\’),0.3\5 o\i"....ﬂ

Sl s S (“t‘,.? S olsw og.’.'..g‘


https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.5.1.9
https://jeg.khu.ac.ir/article-1-2592-fa.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.22286837.1395.10.5.1.9 ]

v oS s b by Glablatle 3oty b s s sdnaih i 51 S g 3

5585 b A5 bl 53 Syl 3l ey dtdi ol iy sla S g8l N4 S
ol o 2 (Mg g SB)olze oK

°5L‘¢~5€.J"6L’)‘-’}"‘.MJJ$
AU 5 Lledd e 3 Olas Blin 53 o abrals slaslssas YY 5 T s IS5 s

s e QLS S s RalS sl olear )

X 3 (¥ B SR Gl sl 268 a3 0 S il 4 7 o (1 550 S8) v sl 358 et sjl
0.004 0.003
0.003 0.002
E o0om £
£ = 0.001
T 0001 =
= 0
’ 0 5 10 15 20 25 0.001 ? 10 P P *
-0.001 - i
time (S) time (S)
sl g e

g S sl i s iy 0

(II C"s SSG) bu-m’.'.: e&-._g‘ é)jS)C.’é'ejLw h:l-l)é .Y' JSA:I

le 4l P byl sed () 2
SialS 5 e Rl s ollae 56 e SO i oS A esls OLES L3 gla s s
Sl s els &) gladily Jlie 53 ol (iluay ol Olanle OIS ois o3 ) 5L
3 A Ca s soleas 1 e Oletle e b1 Lol el esls OLiS | cilise
03 ekt ol Olela 3 aly Ay RIBEITY IS 50 pde 58 Ol el

el ol S5 el (g3l Qe L acs s


https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.5.1.9
https://jeg.khu.ac.ir/article-1-2592-fa.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.22286837.1395.10.5.1.9 ]

S Sxes ) Sales (ress asliofiy (i (oeldine 4 20 ‘A

X 3 (T B8 A oAbl sl 258 cind s Jon iy 7 g 2 (TS SA) padlS sliiugl 48 caat sl 0
0.004 0.006

. 0.002 0004
£ £
z 0 £ 0002
5 0 10 15 20 25 5
= 0002 S

0,004 . 0 0 5 10 15 20 25

time (S) time (S)
g g s iy 0
iy R sy g s iy
. 3 Z - . .
o9y ) Gy g Do s 4y g Sk Cu gl 3 s ol ady (8 g ASlaa
FASTEN X \_1.3;‘. BLl

. 800000 1000000

= 600000 = 800000

il — 600000

2 400000 ENTR T H Sl LS

< Wt Slod § 00000 W I dE

[ - .

§ 200000 ll ll I W o 2 200000 I Wl

E=l 0 -(g 0 [ ] | .I

Sa s S A s gl
Ngs lgs 1gs MgsNgs 15

ohd ool slad 3l JA.U).«J:\ 5yl Olocslu dl‘"‘ Slgr sl Sy S8l XY JS..‘&
s S 64,

03

& S 4o
O 5 odd Lo pE 5 S 58 Oy il el s o5l S ps s sed s b
calsee glacdl js Al 3 slhgel 5 ady Sl Lol gl 355, Al
LS sy o Ol e
i gl 5 e ol 536 o e el plad s g S Sl ealizal )
SaS LS (58S s p s 5 o5 S e Gl 0l 0T 1) Ll
oSl s el Bl el 0 Bl Olantle ks sl 5 e SOLE
Cosi gl 53 55 Sl ol OT Cus 2alS 5 S 5SSl =iF Ll


https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.5.1.9
https://jeg.khu.ac.ir/article-1-2592-fa.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.22286837.1395.10.5.1.9 ]

4 oS s b b el s3lons b s sles ) suaih i 51 S g il

S ol el ol Al o 8 05 Ll ) SeST e IR PRI PV W W
351 ol [V T o e 3 o plondl i |

oSS Sl eslizal b asly T pod Cwsa Lajl s IS o SSLE L (3l 42 o 20 Y
S oladl gm0 dajlns sl (Gilupslie pedle OIS s 5
BS (,.Alje

ol saasoles M (] gl Sk o ST L o 5l e 5 5 05l B Y
s 511 g5 gasSls (5, Janes Olansla 55 o sl (il 331 48
Sle3 3 Jlm e 55 5 b SRl sl Jee 4 b Sl aly o S Sl el
S slie sl I 5L Gl d g5 S ans Dlazsle s Ll iy talS o )
fr S I f S 3) Sl o oy o8 sy Sl il £ s (0l )
Cuslie (2o SOl SaSw S5 (Gl 03l o xS ORI /Y0 sgu |1
oA g ol et slos ) 5L S et Al s Ll b e Sl el
S e R (Sl sl 1l kS i 1 ) s Lo st 5 3 al
sl Al g

IR S e gl (g 5) o Glaees 5o el ol d Dl 5 a5 L S
23 5 e Dppot Su S L (oleds hgs 0 5d o0 ao 8 el aglie 5L
Sl e S 3, S s S L (S ey e Sl s B, ple LS S

s ol il e Lol Ly e e slie

Gl:uo
1. Dhanasekar M., Kleeman P.W., Page A.W., "Biaxial Stress-Strain

Relations for Brick Masonry", Journal of Structural Engineering, ASCE,
111 (5) 1085-1100.

2. Middleton J., Pande G.N., Liang J.X., Kralj B., "Some Recent Advances
in Computer Methodsin Structural Masonry"”, Computer Methods in
Structural Masonry, J.Middleton and G.N.Pande,eds., Booksand Journals

International, Swansea,U.K, 1-21.


https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.5.1.9
https://jeg.khu.ac.ir/article-1-2592-fa.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.22286837.1395.10.5.1.9 ]

S Sxes ) Sales (ress asliofiy (i (oeldine 4 20 Y.

3. Page A.W., "Finite element model for masonry", Journal of the Structural
Division, ASCE, ST8 (1978) 1267-1285.

4. Lotfi H.R., "Interface model applied to fracture of masonry structures”,
Journal of Structural Engineering, ASCE (1994) 63-80.

5. Lourenco B.P., Rots J.G., "Multisurface interface model for analysis of
masonry structures”, Journal of structural Engineering, ASCE (1997)
660-668.

6. Chaimoon K., Attard M.M., "Modeling of unreinforced masonry walls
under shear and compression", Engineering structures (2007) 2056-2068.

7. Gambarotta L., Lagomarsino S., "Damage Models for the Seismic
Response of Brick Masonry Shear Walls.Part 11:The Continuum Model
and its Applications", Earthguake Eng.and Structural Dynamics, 441-462.

s peloe s s T slos sl (Silapslin 5 i) (il ol adlllon Lo sdemn 5 G A

OYA0) (slo3 J (s 3lupslin Mol iulon

ol okt a5 2T GUT (slos ) Sl s o 3 s Jool 0313 g  Edazes LIS 4

e Ml LES peia O oo (siledde 5 Ol e SaSw TA e Il

O, Ol s
OYAE) lasens Sl,Lasl a3l ol oo baolerstlo (il pislin 5 (s jlots 5 ol 3 3y gaslo ) o

11. Fderal Emergency Management Agency; (1999) ; Repair of erthquak
damaged concrete and masonary wall building-, FEMA 308.

oolézad U ool i slaws (siladdo (cl oy Lo ydammn (g ale pualibams i g i Y

OYAV) g )| Ol ol Ol pas pudign o XS sl ANSYS /sl o il

o pdiga filos of o & ABAQUS (53,5 sloial) chams UK S s,y 55kl MY

(\Y‘QY’) )L@..v cu‘Ja.G VJ‘G J...:..v cdb.@.’:‘ cp(:ﬁ.(f‘jfj'f aj[w


https://dor.isc.ac/dor/20.1001.1.22286837.1395.10.5.1.9
https://jeg.khu.ac.ir/article-1-2592-fa.html
http://www.tcpdf.org

