
�13
95

Q=y@
�'h

}QW
u=Qt

a|U
Ovyt

23
�13

"X
'1/

1|
xQ=t

W'
32

�2
|xQ

wO

O
ri

gi
na

lA
rt

ic
le|=yxrRrR G=wt= jQiD QO QF-wt |=yQDt=Q=B |@=} RQ=

|awvYt |@Ya |=yxm@W ltm x@ pUo R= QwO
�Q=}Wv=O� �QwB QO=v u}UL

u=vtU x=oWv=O 'u=Qta |UOvyt |xOmWv=O
�Q=}O=DU=� Qi|kwFw =[QO}tL

�OWQ= T=vWQ� � wrN=@k u=UL=
?wvH u=QyD OL=w |tqU= O=R; x=oWv=O 'u=Qta |UOvyt |xOmWv=O

R= TB u=QL@ C} Q}Ot QO |}=RUx@ Vkv '|D=}L |=yu=} QW u=wvax@ |v}tRQ} R |=yxR=U
Ovm|t O=H}= |kQiD G=wt= 'pvwD =@ OQwNQ@ QF= Q@ xOWO=H}= |xrRrR "Ovvm|t =i}= xrRrR O=ONQ
"OvyO|t V}=Ri= pvwD Qw=Ht |=yxR=U QO =Q =y?} QND OQ=wt R= |Q=}U@ QO G=wt= u}= xm
|=yxR=U w R=Q}W QyW |wQDt |wrk wO pvwD 'QwO |xRwL QO xrRrR jQiD QF= |UQQ@ |=Q@
CyH ?U=vt |@Ya |xm@W l} 'Q=DWwv u}= QO "CU= xOW xDiQo Q_v QO u; Qw=Ht

G}=Dv "CU= xDiQo Q=Qk VRwt; OQwt w O=H}= QwO |xRwL QO xrRrR G=wt= jQiD u=R}t OQw;Q@
=@ xOWO=H}= |=y|R=UpOt x@ C@Uv |rw@k p@=k CkO |@Ya |xm@W xm OyO|t u=Wv
|OwQw |=yQDt=Q=B |wQ Q@ C}U=UL R}r=v; l} u}vJty "OQ=O OwOLt <=RH= |=yQ=Ri=sQv

"CU= xOW u}}aD =yQDt=Q=B R= l} Qy Q}F-=D u=R}t w xDiQo CQwY

naderpour@semnan.ac.ir
vosoughifar@azad.ac.ir
e.ghobakhloo@gmail.com "C}U=UL p}rLD '|awvYt |@Ya |xm@W 'xrRrR 'G=wt= jQiD %|O}rm u=oS=w

xtOkt "1
MU=B |UQQ@ x@ u=kkLt |NQ@ R}v '2010 p=U QO |Qo}O VywSB QO [8]"OvDN=OQB
'OvQ=O Q=Qk |rN=O ?; Q=Wi CLD pNrNDt |=ynvU QO xm |}=ypvwD |m}t=v}O

[9]"OvDN=OQB
Q=Qk xO=iDU= OQwt swra |t=tD QO ,=@} QkD |awvYt |@Ya |=yxm@W xRwQt=
=@ TBM x=oDUO |}=Q=m w Pwiv MQv |v}@V}B x@ |Q=}U@ u=QoWywSB "OQ}o|t
CUWv u=R}t |v}@V}B u}vJty "Ov=xDN=OQB |awvYt |@Ya |=yxm@W R= xO=iDU=
xDiQo Q=Qk |UQQ@ OQwt |Q=}U@ O=Qi= \UwD |QyW |=ypvwD QiL QF= QO |L]U
Q=Okt |v}@V}B 'l =N |R=UpOt QO sra u}= OQ@ Q=m x@ u=wD|t u}vJty "CU=
'xrRrR ?r=e Tr=B |R=Ux}@W 'pvwD pmWQ}}eD |v}@V}B 'pvwD Q=Hiv= QO xS} w GQN
'xOW|R=Uy@ |=yxR=U Q=DiQ |v}@V}B '=yx=Q Q}PBh=]av= w ?rY |R=UwQ p}rLD
[12�10]"OQm xQ=W= Qo}O OQ=wt R= |Q=}U@ w Vt=Q; |=yxJ[wL QO Q=Wi |UQQ@
CLD Qw=Ht |=yxR=U QO pvwD QiL QF= QO xrRrR G=wt= jQiD Q}F-=D 'Q=DWwv u}= QO
Q=Qk |UQQ@ OQwt |awvYt |@Ya |=yxm@W R= xO=iDU= =@ QwO |xRwL |=yxrRrR
`@=D QO |OwQw |=yQDt=Q=B Q}F-=D |UQQ@ |=Q@ C}U=UL p}rLD l} 'C}=yvQO w xDiQo

"CU= xOW s=Hv= hOy

VywSB VwQ "2
Q=Ri=sQv "CU= xOW xO=iDU= OwOLt <=RH= VwQ R= jQiD |xO}OB |UQQ@ |=Q@ =OD@= QO
OwOLt <=RH= VwQ T=U=Q@ xm 'CU= xOw@ PLAXIS VN@ u}= QO xO=iDU= OQwt

|=y|t_v|@ =} =yp=Owo Ovv=t u}tR K]U OwOat |=y|t_v|@ x@ Gwt xm |t=ovy
uOw@Cw=iDtp}rO x@ 'Ovm|t OQwNQ@|v}tRQ} R s=UH= w =ypvwD '=yxQiL Ovv=tu}tRQ} R
w OyO|t Q}Ut Q}}eD u; R= |DtUk 'OwHwt |t_v|@ w x}rw= \}Lt C=}YwYN
[2w1]"OwW|t xDio jQiD Ov}=Qi u}= x@ xm 'O@=}|t Q=WDv= \}Lt QO Qo}O CtUk
pmW|}xv=wDU= |=yxQiL j} Q] R= |Oa)@xU jQiD '2001 p=U QO |WywSB QO
|=yQ=@ w Ot=U@ R= |}xOQDUo h}] CLD u=UWm Q=DN=U QO uwiOt |@}mQD
p=U QO R}v |Qo}O u=QoWywSB [3]"CiQo Q=Qk xar=]t OQwt |}=[i l}vwtQ=y
`=@W= l}DUq=wQwB l =N QO |w[}@ |=yxQiL h=Q]= |m}t=v}O VvD RmQtD 2005
u=QoWywSB |NQ@ u}vJty [4]"OvOQm |UQQ@ l}vwtQ=y |}xLiY G=wt= CLD =Q
p@=kt QO Q=OVWwB |wQ}=O |=ypvwD |m}t=v}O MU=B |UQQ@ x@ '2006 p=U QO
pvwD |m}t=v}O MU=B R}v '2007 p=U QO [5]"OvDN=OQB |}xLiY l}vwtQ=y G=wt=
[6]"CiQo Q=Qk |UQQ@ OQwt l}DUq=wQwB \}Lt QO xOW|R=U=H |}xmD |wQ}=O
CiH l} |m}t=v}O MU=B |UQQ@ x@ u=QoWywSB |NQ@ '2009 p=U QO u}vJty
pvwD wO u}@ VvmQOv= QF= w l}DUq=wQwB \}Lt QO xOWuwiOt |w[}@ pvwD
wO u}@ pY=wi w =yVvD QO pvwD wO u}@ VvmQOv= w jQiD Q}F-=D w OvDN=OQB
R= |}xLiY G=wt= jQiD |UQQ@ x@ R}v w [7]&OvO=O Q=Qk |UQQ@ OQwt =Q pvwD
p=U u=ty QO l}DUq=wQwB |xLiYs}v QO Q=OVWwB |}xv=wDU= |=yxQiL j} Q]

pw�Ut xOvU} wv �
"1393 5 22 VQ}PB '1393 5 4 x}LqY= '1392 7 15 Ci=} QO %M} Q=D



"""|
=yxr

RrRG
=wt=

jQi
DQO

QF -wt
|=y

QDt=Q
=B|

@=}RQ
=

"sDU}U pm MU=B w O=R; u=O}t MU=B w G=wt= jQiD "1 pmW

|rN=O Q]k w QDt 6 88 pvwD |HQ=N Q]k "CU= xDiQo Q=Qk |Dr}U |vW w |Dr}U
QDt 6 6 xDN=UV}B KrUt uD@ CvtoU =@ CQwB=U |HQ=N Q]k "CU= QDt 6 u;
QDt 0 14 "OQ=O QDt 1 4 CvtoU pw] w QDt 0 3 Ct=N[ pvwD nv}v}q "CU=
QPoQ} R K]U R= pvwD |xQ=@ QU Ct=N[ "CU= xOW QB CwQo \UwD |r=N |=[i
=@ |R=wt |wrkwO pvwD 'Q=DWwv u}= QO "CU= QDt 10 w 19 ?}DQD x@ `tW |xHvB w
"OQ=O =vyB QDt 28 w pw] QDt 700 OvR QPoQ} R "CU= xOW xDiQo Q_v QO OvR QPoQ} R
Q=w}O u=wvax@ =HQO |xtQ;uD@ `tW w 'u}�=B w q=@ |xtQ;uD@ p=O pt=W QPoQ} R u}=

"CU= QDt 12 u=Ns} Qm nQ= |=yQ=w}O `=iDQ= "CU= p�=L

pLt l}vmDw�S w |U=vWu}tR "1"3
hrDNt X=wN w Ct=N[ =@ l =N |x}q 6 pt=W 'xk]vt |U=vWu}tR p}=iwQB
|v}tRQ} R ?; R=QD "Ov=xOW |Ov@xk@] 'CN=wvm} sDU}U T=U=Q@ =yl =N "CU=
C=YNWt 2 w 1 |=ypwOH QO "OQ=O Q=Qk pvwD G=D |q=@ |QDt 6 5 QO|@} QkD Qw]x@

"CU= xOW QmP QPoQ} R w pvwD 'nQ= Kr=Yt 'l =N

OwOLt <=RH= VwQ x@ p}rLD "4
"Ov=xOW QmP 2 w 1 |=ypwOH QO |L=Q] |=yQDt=Q=B Q}=U w Kr=Yt C=}YwYN
xDiQo CQwY |}xQo 15 |FrFt u=tr= w K]Ut VvQm Cr=L QO |R=UpOt \}=QW
'3 pmW QO w xDiQo CQwY =yRQt w Vt |=Q@ C}U=UL p}rLD "�2 pmW� CU=
x@ =yRQt 'Gwt ?=DR=@ Q=F; R= |Q}owrH |=Q@ "CU= xOW xO=O u=Wv |}=yv |Ov@xm@W
OwHwt C}U=UL x@ xHwD =@ |Ov@xm@W QO w ?=NDv= xR=U R= QDQwO |i=m |xR=Ov=
"Ov=xOW ?=NDv= QDR} Q =yVt 'OvR QPoQ} R w |v=Ns} Qm nQ= |xR=U w pvwD h=Q]= QO

"PLAXIS p}rLD QO xOWO=H}= Vt "2 pmW

"|v=Ns} Qm nQ= |xR=U QO pQDvm \=kv "3 pmW

|m}t=v}O p}rLD 'u; Qw=Ht |=yxR=U w pvwD uOQmpOt R= TB Q=Ri=sQv u}= QO "CU=
"OQ}o|t CQwY QwO |xRwL |=yxrRrR CLD

Q}}eD uwO@ '|t_v|@ l} x@ OQwNQ@ QO x}rw= Gwt xm OwW|t ZQi pta QO
OwW|t Gwt `@vt l} x@ p}O@D OwN 'swO \}Lt s=ovy u}ty QO w OwW|t QWDvt
xm |}xvwo x@ &Ovm|t O=H}= xDi=}jQiD Gwt s=v x@ x} wv=F Gwt l} OwN C=W=aDQ= =@ w
u=O}t 'G=wt= jQiD p�=Ut QO u}=Q@=v@ "OW=@ |ak=w Cr=L Qou=}@ Gwt wO u}= ẁtHt
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