
�13
98

Q=y@
�'h

}QW
u=Qt

a|
UOv

yt
66

�55
"X

'1/
1|

xQ=t
W'

35
�2

|xQ
wO

O
ri

gi
na

lA
rt

ic
leQ=w}O =@ xtQ;uD@ ?=k |R=Uy@ |@=} RQ=

hrDNt p=YD= |=yVwQ x@ |Oqwi |WQ@
�Q=}Wv=O� �|myrk O}Ht

�OWQ= T=vWQ� � QwB|=@ s} Qt
�Q=}Wv=O� Qi|}=[Q O}t=

u=vtU x=oWv=O 'u=Qta |UOvyt |xOmWv=O

w '|Q}PBpmW '|DNU 'Ctw=kt p}rO x@ |Oqwi |WQ@ Q=w}O R= xO=iDU= 'Q}N= |=yp=U QO
QO "CU= xDiQo Q=Qk xHwD OQwt OwHwt |=yxR=U |R=Uy@ QO q=@ |SQv= hqD= C}iQ_

xtQ;uD@ ?=k x@ lR=v jQw =@ |Oqwi |WQ@ Q=w}O p=YD= hrDNt |=yVwQ 'Q[=L Q=DWwv
'u=UWm |DNU '|Q}PBpmW Q}O=kt |xU}=kt '|R=UpOt G}=Dv T=U=Q@ "CU= xOW |UQQ@

Q}otWJ V}=Ri= 'hrDNt |=yp=YD= =@ =yxvwtv |Q@ Q=@ C}iQ_ w '|SQv= hqD= C}iQ_
w p=YD= |=yjQw Ct=N[ V}=Ri= "O=O u=Wv x}rw= |vD@ ?=k x@ C@Uv =Q xOWQmP Q}O=kt
QO |}x_Lqtp@=k V}=Ri= 'p=YD= OQmrta Ow@y@ |=Q@ uwDU |=yxWwo QO |W@v R= xO=iDU=
?} Q[ w Q=DiQ ?} Q[ Q=Okt "OW p=YD= uOW |O=YDk=Q}e Ea=@ w OQmv O=H}= Ctw=kt
Q@=Q@ ?}DQDx@ 'lR=v |Oqwi |WQ@ Q=w}O =@ xS} w |xtQ;uD@ ?=k sDU}U |=Q@ Ctw=kt xi=[=

sDU}U |=Q@ 'ASCE7�10 |xt=vu}}; |O=yvW}B Q}O=kt =@ xm OW OQw;Q@ 2 w 8 37
"CU= xU}=kt p@=k |Oqwi |WQ@ Q=w}O w xS} w |Oqwi |WtN ?=k |xv=owO

mgholhaki@semnan.ac.ir
mbypour@alum.semnan.ac.ir
rezayfar@semnan.ac.ir

'=yp=YD= '|R=Uy@ 'xtQ;uD@ ?=k 'lR=v |Oqwi |WQ@ Q=w}O %|O}rm u=oS=w
"Q=DiQ ?} Q[

xtOkt "1
'|SQv= ?PH =@ w V}=Ri= =Q |}xR=U s=HUv= xm �BRB� ?=DVv=tm |=yOv@ Q=yt R=
|}xRQr OQmrta Ow@y@ |=Q@ QF-wt |y=Q u=wvax@ 'OvyO|t Vy=m =Q xR=U |}xRQr MU=B
'|o =Ro} R ?=DVv=tm Ov@ Q=yt R= xO=iDU= [7w6]"CU= xOW xHwD xtQ;uD@ |=yxR=U
QO CrwyU Ea=@ w xOQm sy=Qi xtQ;uD@ xR=U |R=Uy@ QO =QH= |=Q@ =Q ?U=vt |rLx=Q
|v@ Qm h=}r= w |vD@ w |Oqwi |=yVmwQ R= xO=iDU= [8]"CU= xOW =yp=YD= |L=Q]
'xtQ;uD@ |=yxR=U |R=Uy@ |=Q@ |oOWQwYLt Qo}O CQ=@ax@ '�CFRP� |Qt}rB
xOW xv}W}@ Ctw=kt w |SQv= hqD= C}iQ_ '|Q}PBpmW V}=Ri= Ea=@ Ot;Q=m Qw]x@

[10w9]"CU=
|iQat 1 SPSW s=v =@ [11]'AISC |xt=vu}}; QO xm |Oqwi |WQ@ |=yQ=w}O
|@v=H |=yQ=@ Q@=Q@ QO sw=kt sDU}Ul} u=wvax@ =yu; x@ Q}N= |xyO OvJ QO 'Ov=xOW
[12]"CU= xOW xHwD Ovr@ |=yu=tDN=U QO XwYNx@ hrDNt |=yu=tDN=U QO
'|}xNQJ |=yQ=@ CLD |Oqwi |WQ@ |=yQ=w}O |wQQ@ xOWs=Hv= |=yV}=tR; G}=Dv
|SQv= O=} R lqyDU= w ?U=vt |Q}PBpmW '|i=m Ctw=kt 'O=} R |DNU Qov=Wv
|xv}tR QO [14w13]"CU= QwmPt |}xRQr |@v=H Q@ Q=@ sDU}U QO xrRrR R= pY=L
s=Hv= |y=oW}=tR; |xar=]t OvJ '|Oqwi |WQ@ Q=w}O =@ xtQ;uD@ |=yxR=U |R=Uy@
'OwHwt |xtQ;uD@ |=yu=tDN=U |}xRQr |R=Uy@ |=Q@ '2001 p=U QO "CU= xOW
[15]"CU= xOW s=Hv= LYP100 Oqwi =@ |Oqwi pv=B =@ |y=oW}=tR; |xar=]t l}
|xar=]t QO xtQ;uD@ ?=k x@ |Oqwi |WQ@ Q=w}O p=YD= C=}�RH 'hr=1 pmW QO

|xOy=Wt w �1995� x@ wm |xrRrR w �1994� I} QFQwv |xrRrR ẁkw R= Oa@
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xOW xO=O u=Wv wO ẁv p=YD= |=yxvwtv u=mtQ}}eD � Q=@ |vLvt 'hr=9 pmW QO
|Oqwi |=yjQw Ct=N[ xm |}xvwtv QO 'OwW|t xOy=Wt xm Qw]u=ty "CU=
xvwtv |Q@ Q=@ C}iQ_ 'CU= 2 5 Q@=Q@ (tl=tp) C@Uv w QDt|r}t 12 Q@=Q@ =yp=YD=
|Oqwi jQw Ct=N[ xm |}=yxvwtv QO "Ot; CUOx@ |y=oW}=tR; |xvwtv R= QDtm
|Q@ Q=@ C}iQ_ u} QDtm xvwtv '2 5 Q@=Q@ (tl=tp) C@Uv QO 'CU= QDt|r}t 6 p=YD=
sy Q@ SCS�6�75 w SCS�12�50 |=yxvwtv u=mtQ}}eD � Q=@ |=y|vLvt "OQ=O =Q
hYv p=YD= |=yjQw Ct=N[ xm|DQwY QO OyO|t u=Wv G}=Dv u}= "CU= j@]vt
|Q@ Q=@C}iQ_Vy=m u=wD|t 'O@=}V}=Ri= p=YD= |=y|W@v `]kt K]U |rw 'OwW
=y|W@v w =yuwDU w =yQ}D |=Q@ xOWxO=iDU= |Oqwi jQw sHL "OQm u=Q@H =Q xvwtv
xDW=O Vy=m �41 u=R}tx@ SCS�12�50 |xvwtv x@ C@Uv SCS�6�75 |xvwtv QO

"CU= j@]vt sy Q@ wO Qy u=mtQ}}eD � Q=@ |vLvt |rw 'CU=
Q=Qk |y=oW}=tR; |xvwtv R= QDq=@ SCS�6�100 |xvwtv u=mtQ}}eD � Q=@ |vLvt
'OW |UQQ@ =yxvwtv CUmW sU}v=mt |UQQ@ CtUk QO xm Qw]u=ty "CU= xDiQo
`} RwD xOvvmQB |Oqwi jQw `=iDQ= QO CN=wvm} Qw]x@ |oOWs}rUD QwmPt |xvwtv QO
C}@rY 'QwmPt p=YD= xm CU= u; |xOvyOu=Wv ?wr]t OQmrta u}= "CU= xOW
"OQ=O =Q |vD@ ?=k x@ xOvvmQB |Oqwi jQw |WWm u=O}t |wQ}v p=kDv= |=Q@ sRq
w =yuwDU w =yQ}D |=Q@ xOWxO=iDU= |Oqwi jQw sHL 'SCS�6�100 |xvwtv QO

61



"""|
WQ@

Q=w}O
=@xt

Q;uD
@?

=k|
R=U

y@|
@=}RQ

=

"=yxvwtv |t=tD Q=DiQ |xU}=kt "10 pmW

"=yxvwtv |xv}W}@ |Q@ Q=@ C}iQ_ |xU}=kt "11 pmW

|UQQ@ |=Q@ 'SCS�6�50 w SCS�12�50 |xvwtv wO "CU= xOWxO=O u=Wv =yxvwtv
u=Wv =yxvwtv G}=Dv "Ov=xOW |R=UpOt Cq=YD= |Oqwi jQw Ct=N[ V}=Ri= Q}F-=D
C}iQ_ 'QwmPt |xvwtv wO QO p=YD= |=yjQw Ct=N[ uOW Q@=Q@ 2 =@ xm OyO|t

"CU= xDi=} V}=Ri= �13 \ki 'xv}W}@ |Q@ Q=@

xOW|R=Uy@ |=yxvwtv Q=DiQ ?} Q[ |x@U=Lt "6"5
xm OW xO=iDU= [21]'nv=w} VwQ R= Q=DiQ ?} Q[ |x@U=Lt |=Q@ 'Q[=L Q=DWwv QO

%CU= 1 |x]@=Q j@=]t
R = RR:R�:RS (1)

xR=U |v}at=v |xHQO ?} Q[ =} |v}at=v R= |W=v |Wy=m ?} Q[ RR 'u; QO xm
Q@=Q@ RR '|Oqwi |WQ@ |=yQ=w}O QO q=@ |v}at=v |=yxHQO x@ xHwD=@ xm CU=
|Q}PBpmW R= |W=v Vy=m ?} Q[ R� u}vJty "CU= 1 |w=Ut |va} 'xv}W}@
OvDUy Ctw=kt xi=[= ?} Q[ =} uwRi= Ctw=kt R= |W=v |Wy=m ?} Q[ RS w
Q=Owtv x@ xR=U |rm Q=DiQ |vLvt uOQm p;xO}= =@ %OvwW|t h} QaD KQW u}= x@ xm
j@=]t xR=U |rm |Q}PBpmW ?} Q[ '�12 pmW� pt=m |Q}tN � u=UWm |]NwO

%OwW|t x@U=Lt 2 |x]@=Q

� = �max

�y
(2)

QO |rw 'CU= j@]vt sy Q@ xvwtv wO |]N |x}L=v 'OwW|t xOy=Wt xm Qw]u=ty
Vy=m �10 Ea=@ p=YD= |=yCwt=N |xrY=i uOW Q@=Q@ 2 '|]NQ}e |x}L=v
|=yxvwtv u=mtQ}}eD � Q=@ |vLvt 'O9 pmW QO "CU= xOW xvwtv |xv}W}@ Ctw=kt
p=YD= |=yCwt=N s}rUD VvD u; QO xm SS�60�50�300 w SS�60�50�486
Q=@ |vLvt xm OyO|t u=Wv G}=Dv "Ov=xOW xU}=kt 'CU= p=mU=B=ot 300 Q@=Q@
j@]vt sy Q@ |]NQ}e |x}L=v R= |DtUk w |]N |x}L=v QO xvwtv wO u=mtQ}}eD-
300 s}rUD VvD =@ xvwtv Ctw=kt 'Oa@ x@ QDt|r}t 100 OwOL u=mtQ}}eD R= "OvDUy
s}rUD VvD Vy=m "CU= p=mU=B=ot 486 s}rUD VvD =@ xvwtv R= QDtm p=mU=B=ot
Q=Okt xm CU= xOW xvwtv |xv}W}@ Ctw=kt Vy=m �3 Ea=@ p=YD= |=yCwt=N

"CU}v |yHwDp@=k

=yp=YD= `=wv= Q=DiQ |xU}=kt "5"5
xU}=kt Qo}Om} =@ p=YD= |=yxvwtv |t=tD u=mtQ}}eD � Q=@ |vLvt '10 pmW QO
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wO ẁv p=YD= |=yxvwtv 'Q@=Q@ |W@v R}=U R= xO=iDU= CQwY QO 'Ow@ QDt|r}t 6
sU}v=mt x@ xHwD =@ 'xOWQmP Ctw=kt V}=Ri= "OvyO|t u=Wv =Q |QDq=@ Ctw=kt
SC�12�12C�50 w SCS�12�50 |=yxvwtv "Ow@ |v}@V}B p@=k =yxvwtv CUmW
|rw "OvDUy x@=Wt ,qt=m xOWxO=iDU= |W@v w p=YD= |=yjQw Ct=N[ Q_v R=
=@ xm OQ=O |QDq=@ Ctw=kt SCS�12�50 |xvwtv 'OwW|t xOy=Wt xm Qw]u=ty
x}HwDp@=k xOvvmQB |Oqwi jQw QO |oOWs}rUD `} RwD w CUmW sU}v=mt x@ xHwD
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