
�13
95

R}}=B
�'h

}QW
u=Qt

a|
UOv

yt
83

�75
"X

'3/
2|

xQ=t
W'

32
�2

|xQ
wO

O
ri

gi
na

lA
rt

ic
leQ=OM=QwU p=YD= |xLiY pmW w O=a@= Q}F-=D |UQQ@

=Qosy Ov@ Q=yt |}xRQr OQmrta QO
�|QDmO |wHWv=O� |e=QJ xr=O@a

u=Q}= 'l=Q= '|tqU= O=R; x=oWv=O 'l=Q= OL=w 'u=Qta |UOvyt xwQo
�O=DU=� �|�=QyR |Oyt O}U

u=QyD x=oWv=O 'u=Qta |UOvyt xwQo

QO |aU '|Q]k Ov@ Q=yt xvwtv OvJ p=YD= |xLiY QO |N=QwU O=H}= =@ Q=DWwv u}= QO
p}rLD s=Hv= =@ =yxvwtv OQmrta w xOW ?=k |}xRQr OQmrta Ow@y@ w |Q}PBpmW u}t-=D

|UQQ@ ABAQUS OwOLt <=RH= Q=Ri=sQv R= xO=iDU= =@ |]NQ}e |m}t=v}O w |m}D=DU=
|wQ |}=yM=QwU '=yOv@ Q=yt <=[a= QO Vv=tm j} waD =} w |Q}owrH CyH "CU= xOW
|v=QL@ Q=@ x@ Ov@ Q=yt uO}UQ R= p@k xm CU= xOW |L=Q] |wLv x@ p=YD= C=LiY

Q}F-=D u}vJty "Ovm ltm xrRrR |SQv= lqyDU= w ?PH x@ w OUQ@ s}rUD x@ 'OwN |Wv=tm
"CU= xDiQo Q=Qk |@=} RQ= OQwt R}v l}ORv w QwO |xRwL |xrRrR Q=F; R}v w =yM=QwU pmW

|=yxvwtv QO QDW}@ |SQv= lqyDU= w QDQ=O}=B T} RQDU}y |=y|vLvt |=} wo 'p}rLD G}=Dv
2 OwOL u=mtQ}}eD =D ?NDvt |=yxvwtv |Q=DiQ |vLvt QO xm |Qw] x@ 'CU= |O=yvW}B

u=mtQ}}eD QO |rwtat Ov@ Q=yt =t= 'CU= xOWv xOy=Wt |OQmrta Ci= R}v QDt|Dv=U
u}vJty "CU= OwyWt u; OQmrta Ci= w xOW Vv=tm Q=JO QDt|Dv=U 1 R= QDtm |}xNQJ
43-13 OwOL |}=yv u=mtQ}}eD V}=Ri= |=} wo '|v=tR xJN} Q=D p}rLD R= xOt;CUOx@ G}=Dv

"CU= |}xRQr |Q=PoQ=@ |] |OYQO 37-19 |x}=B VQ@ Vy=m w |OYQO

amircheraghi62@gmail.com
mzahrai@ut.ac.ir

p}rLD 'Q=OM=QwU p=YD= |xLiY '|Q}PBpmW '=Qosy Ov@ Q=yt %|O}rm u=oS=w
"|]NQ}e |m}t=v}O w |m}D=DU=

xtOkt "1
QO ,qwtat "CU= xDiQo Q=Qk |}xOQDUo C=ar=]t OQwt xQ=wty R}v s�=k Ovw}B Q}D =} w
|SQv= R= |yHwD p@=k CtUk 'xOvwWRw}i w[a xm CU= |}xvwo x@ |L=Q] OQ=wt u}=
lryDUt |Q}tN pY=it p}mWD w |]NQ}e |xrLQt x@ OwQw =@ =Q xR=U x@ |OwQw
Ov@ Q=yt <=[a= Vv=tm u}vJty w |]NQ}e |xrLQt x@ xR=U <=[a= Q}=U OwQw R= w
Qw]x@ xm CU= |OQ=wt xrtH R= =yRw}i R= xO=iDU= |xO}= u}= Q@ xwqa "Ovm |Q}owrH
"CU= xDiQo Q=Qk xHwD OQwt =yOv@ Q=yt xvwou}= |}xRQr Q=DiQ KqY= CyH QO xOQDUo
|WywSB KQ] l} ?r=k QO [1]'2014 p=U QO |WywSB QO u=QoWywSB |NQ@
R= xO=iDU= CQwY x@ =Q =yv; R= |O}OH ẁv '=yRw}i R= xO=iDU= |xO}= Q@ x}mD =@
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