
h}
QWu

=Qta
|U

Ovyt
28

�21
"X

'2|
xQ=t

W'
26

�2|
xQwO KrUt uD@ |WtN ?=k OQmrta K]U Q}F-=D

Cq=YD= |}xRQr � |]NQ}e Q=DiQ Q@ xS}w
|v=}t uwDU � Q}D

�OWQ= |U=vWQ� |wHWv=O� |v=Q=} R Kqi |[DQt
�O=DU=� |t}vUD |raU=@a
�O=DU=� |OtL= |kD OtLt

TQOt C}@ QD x=oWv=O 'CU} R \}Lt w u=Qta |UOvyt |xOmWv=O

KrUt uD@ |WtN |=y?=k *uwDU- Q}D |v=}t Cq=YD= p}rLD VywSB u}= s=Hv= R= hOy
CN=U =@ Q=DWwv u}= QO "CU= OwOLt <=RH= VwQ x@ hrDNt OQmrta Kw]U QO xS} w

<=RH= |Q=Ri=sQv |xDU@ QO pwYwr=pyU w xv} Rysm |=yxvwtv |xrRvtx@ |OOa |=ypOt
j@=]t xm |}=yxR=U QO uwDU- Q}D |v=}t Cq=YD= |wQ Q@ |}=yp}rLD 'ANSYS OwOLt
|L=Q] 2800 OQ=Ov=DU= w u=tDN=U |rt C=QQkt syv EL@t '�=@;� u=Q}= uD@ |xt=vu}};

OQmrta Kw]U QO xS} w KrUt uD@ |WtN |=y?=k QO Cq=YD= u}= Q=DiQ w s=Hv= 'Ov=xOW
x@ uwDU- Q}D |v=}t p=YD= 30 R= V}@ Q=DiQ VywSB u}= QO "CU= xOW |UQQ@ hrDNt

QO |Q}tN |qwr u}rw= p}mWD pLt w |@=} RQ= |]NQ}e |OOa |=yVwQ ltm
"CU= xOW |UQQ@ p=YD= Q=DiQ Q@ ?=k |rm OQmrta K]U QF= R}v w p=YD= |xawtHt

=yQ}eDt R= Qo}O |NQ@ Q=F; 'OwOLt <=RH= |=ypOt X=N |=yC}r@=k p}rO x@ u}= Q@ xwqa
'Oqwi |oOW|Q=H Ctw=kt 'uD@ |Q=Wi Ctw=kt 'p=YD= QO =yCwt=N Q=Okt uwJty
"CU= xOW |@=} RQ= p=YD= Q=DiQ Q@ uwDU |QwLt |wQ}v w Q}D |rw] |=yOQor}t Q=Okt

mf.ziarani@yahoo.com
tasnimi@modares.ac.ir
msoltani@modares.ac.ir

'|Q}tN |qwr '|v=}t p=YD= 'KrUt uD@ xS} w |WtN |=y ?=k %|O}rm u=oS=w
"|SQv= lqyDU= '|]N Q}e Q=DiQ '|OOa |]NQ}e p}rLD 'OQmrta K]U

xtOkt
Q=DiQ xm OvyO|t xR=H= jwi C=QQkt CQwYu}= QO 'OvwW|t CQ=UN Q=JO O=} R
p=YD= Ovm|t x}YwD [13]�=@;� |xt=vu}}; "OwW |a=HDQ=Q}e |xOwOLt OQ=w p=YD=
|Q}tN |qwr u}rw= O=H}= =Q |L=Q] hOy w O}; Q=tWx@ uwDU R= |WN@ |xrRvtx@
|=v@t Q@ ,qwtat xt=vu}}; u}= QO p=YD= |xDUy |L=Q] "OQ=O|t Qw_vt Q}D QO
xm OW=@ sw=kt |QOkx@ O}=@ p=YD= |xDUy |va} 'OwW|t s=Hv= u; CUmW sOa
|a=HDQ= |xOwOLt QO u=vJty OwN |rw OW=@ Oy=W =Q u}iQ] |=yQ}D uOW|Q=H
OvwW p}mWD =yQ}D QO O}=@ |Q}tN |=yqwr 'C}a[w u} QD?U=vt QO "Ov=t@ =HQ@=B
|=yxt=vu}}; Qo}O |} wU R= "OW=@ QwO p=YD= |xDUy R= O}=@ =yu; p}mWD pLt w
Cq=YD= |=Q@ =Q |}xS} w |=yx}YwD w \@=w[ 'OQmrta T=U= Q@ |L=Q] QO OwHwt
Q@u=tR w xO}J}B Q=}U@ OQ=wt R= |NQ@ QO \@=w[ u}= uDiQoQ_vQO xm Ov=xOQm x�=Q=
|=ypOt QO =yx}YwD u}= uOQmOQ=w x@ QO=k R}v OwHwt |=yQ=Ri=sQv R= |Q=}U@ w CU=
=@ xR=U OQmrta K]U u}}aD s=ovy QO u=Q@ Q=m p}rO u}ty x@ "OvDU}v OwN |r}rLD
=@ 'j}kO |=ypOt R= |WwBsWJ =@ OvJ |OQ=wt QO w OvyH=wt |OOaDt CqmWt
xr�Ut u}= xm OvR=OQB|t xR=U |@} QkD p}rLD x@ 'uwDU- Q}D p=YD= uOw@?rY ZQi
|UQQ@ Q@xwqa CU= xOW |aU Q=DWwv u}= QO "OW=@ x=Qty |O=} R |=]N =@ Ov=wD|t

QO |O=} R |=yVywSB RwQt= x@ =D sDU}@ uQk |Oq}t CYW |xyO R= OvJQy
'CU= xOW s=Hv= KrUt uD@ |WtN |=y?=k uwDU-Q}D Cq=YD= Q=DiQ |xv}tR
|xar=]t Cq=YD= p}@k u}= Q=DiQ QO |WtN ?=k OQmrta K]U Q}F-=D OQwt QO |rw
u}= QO OQwt u}DUNv VywSB u}= xm Cio u=wD@ O}=W w CU= xOWv s=Hv= |yHwDp@=k
=} w |y=oW}=tR; CQwYx@ 'Cq=YD= Q=DiQ |wQ Q@ |Q=}U@ C=k}kLD "CU= xv}tR
C=QQkt w\@=w[?r=e QO =yVywSB u}=?re= G}=Dv [11�1]"CU= xOW s=Hv=|r}rLD
ACI/ASCE352[12] |x} QWv x@ u=wD|t xrtH u; R= xm CU= xOt;QO |}xt=vu}};
|NQ@ |=yxt=vu}}; w OvrRw}v KrUt uD@ |=yu=tDN=U |}xRQr |L=Q] |xt=vu}}; w
|xt=vu}}; QO Cq=YD= |}xRQr |L=Q] |rm |xiUri '=v@t u}= Q@ "OQm xQ=W= =yQwWm
QO p=YD= uOv=t|k=@ '[14]u=tDN=U |rt C=QQkt syv EL@t w [13]�=@;� u=Q}= uD@
|=yCtUk u} QDT=UL |xQtR QO Cq=YD= xm =Q} R "CU= |a=HDQ= |xOwOLt
|yHwDp@=k |Q}PBpmW xJv=vJ Qo = "OvwQ|t Q=tWx@ |SQv= lqyDU= |=Q@ xR=U
p=tDL= x@ |}xR=U <=[a= OwW|t |v}@V}B xm|t=ovy =} OW=@ Q_vOQwt xR=U |=Q@

"1387 11 7 VQ}PB '1387 5 1 |Qw=O '1386 11 7 Ci=} QO %M} Q=D



"""xS
}wK

rUt
uD@

|W
tN

?=k
OQm

rta
K]

UQ
}F- =D

"xar=]t OQwt |=yu=tDN=U uqB "2 pmW

VywSB s=Hv= OvwQ
j@=]t w 2 pmW x@=Wt |vqB =@ KrUtuD@ |xk@] 8 |xR=U 3 =OD@= VywSB u}= QO
[15]u=Q}= 2800 OQ=Ov=DU= w [14]u=tDN=U |rt C=QQkt syv EL@t '�=@;� \@=w[ =@
?=NDv=B QwLt ?=kTBU w|L=Q] 'p}rLD SAP2000 Q=Ri=sQv =@ |Oa)@ 3 Qw]x@
IDARC Q=Ri=sQv x@ xOv}=Ri |]NQ}e |m}D=DU= p}rLD s=Hv= |=Q@ u; C=YNWt w
'CyH wO Qy QO =yxv=yO |xty pw] w QDt 3 6 xk@] Qy `=iDQ= "CU= xOW |iQat

"CU= QDt 5
?=k 3 |L=Q] |UQQ@ w IDARC Q=Ri=sQv QO =y?=k |]NQ}e p}rLD R= TB
|Q}owrH w �LS� |v=H |vt}= '�IO� xikw|@ |xO=iDU= C}r@=k OQmrta K]U 3 QO
u; C=YNWt w ?=NDv= |v=}t p=YD= u} QD|v=QL@ l} Qy R= '�CP� VR} QwQi R=
<=RH= p}rLD s=Hv= R= TB "OW |iQat ANSYS Q=Ri=sQv x@ |OOap}rLD s=Hv= |=Q@
Qy QO 'p=YD= Q=DiQ QO QFwt pt=wa Qo}O QF= |UQQ@ |=Q@ 'p=YD= 3 u}= |wQ OwOLt
Q}_v |}=yQ}eDt QO '=yuwDU w =yQ}D O=a@= uDW=Ox=ov C@=F ut[ =yp=YD= R= s=Om
'uD@ |Q=Wi Ctw=kt 'p=YD= |xDUy QO =yCwt=N Q=Okt '|rw] |=yOqwi Q=Okt
QF= OQwt Qy QO w O=H}= |D=Q}}eD uwDU *|QwLt |wQ}v w Oqwi |oOW|Q=H Ctw=kt
x}rw= Cq=YD= QO C=Q}}eD u}= p=ta= =@ "CU= xOW |UQQ@ p=YD= Q=DiQ QO 'Q}}eD u;
w Ci=} CUO �Mrc=�Mrb C@Uv Cw=iDt Q}O=kt =@ Qo}O |Dq=YD= x@ u=wD|t
QO xm CU= QmP u=}=W "O=O Q=Qk |UQQ@ w Okv OQwt R}v =Q 3 |x]@=Q ?}DQD u}= x@
uOQmQ=}DN= Cw=iDt 'OW =yxR=U OQmrta K]U QO Cw=iD Ea=@ xJv; x}rw= |L=Q]
p=ta= CQwY u}= x@ Cw=iD u}= "CU= C=k@] |@Uv |@v=H u=mtQ}}eD C}OwOLt
C}OwOLt pw= |xR=U QO 'hrDNt OQmrta Kw]U x@ |@=}DUO |=Q@ xm CU= xOW
xOW xO=O xR=H= Qo}O |xR=U wO QO w C}=aQ ,qt=m 2800 OQ=Ov=DU= QO xOWKQ]t
OwNx@ 2800 OQ=Ov=DU= |=yC}OwOLt x@C@Uv |QDnQR@ |@v=H u=mtQ}}eD =DCU=
OQmrta K]U l} QO xR=U 3 Qy 'OW|tv p=ta= =yxR=U x@ Cw=iD u}= Qo = "OvQ}o@

"OvDiQo|t Q=Qk

=ypOt C=YNWt
28MPauD@ |Q=WiCtw=kt w 400 MPa =yOQor}t s}rUDVvD x}rw= |=yxR=U QO
"OwW|t xO}O 3 pmW QO OwOLt <=RH= |=ypOt l}D=tW Q} wYD "CU= xOW ZQi
QO |WtN pmWQ}}eD h]a \=kv OwHw ZQi =@ 'p=YD= h=Q]= |=yuwDU w =yQ}D

K]U 'p=YD= |xQo uOw@?rY ZQi =@ =OD@= '|Q}tN |qwr u}rw= p}mWD pLt
Q=Ri=sQv QO p=YD= |xtWJ u} QD|v=QL@ uOQmpOt =@ TBU w u}}aD xR=U OQmrta

"OwW |@=} RQ= u; |ak=w Q=DiQ 'ANSYS

Cq=YD= |L=Q] \@=w[
OwHw |x}[Qi w 1 pmW =@ j@=]t p=YD= |WQ@ |wQ}v u}}aD QO �=@;� |xt=vu}};
'|WWm |wQ}v?}DQDx@ =Q p=YD= *u}iQ] |=yQ}D|vwQOVvm =w '|Q=Wi |Q]klDUO
QO =Q uwDU |v=QL@ |x}L=v |=yCwt=N OQ@ Q=m w OQ}o|t Q_vQO |WQ@ w |Q=Wi
p=YD= l} QO OwHwt |ki= |WQ@ |wQ}v '�=@;� j@]Q@ "Ov=O|t sRq p=YD= |x}L=v

%Ow@ Oy=wN 1 |x]@=Q Q=Okt =@ Q@=Q@ |v=}t
Vj = As1(1 25Fy) +As2(1 25Fy)� Vc (1)

`]kt |Q=Wi w |WWm |=yOqwi Q}O=kt ?}DQD x@ Vc ; As2 ; As1 '1 |x]@=Q QO
QwYLt xHw 4 Qy QO xm |Dq=YD= |WQ@ Ctw=kt QFm =OL "OvDUy uwDU VQ@ w

%O};|t CUOx@ 2 |x]@=Q R= 'Ov=xOW
Vj = 1 44pfcAj (2)

p=YD= QO OwHwt |WQ@ |wQ}v Qo = "CU= p=YD= QF-wt K]U Aj '2 |x]@=Q QO
Vy=m =Q =ywQ}v '=yQ}D `=iDQ= V}=Ri= =@ O}=@ 'OwW QDW}@ p=YD= |WQ@ Ctw=kt R=
|SQv= ?PH |=Q@ [13]"OQm QDW}@ =Q p=YD= Ctw=kt 'QFwt K]U V}=Ri= =@ =} w O=O
|=Q@ "OwW p}mWD �=yuwDU QO xv w� =yQ}D QO |Q}tN pYit O}=@ =y?=k QO ?U=vt
|x]@=Q j@=]t =yQ}D Qovr x@ =yuwDU Qovr ẁtHt C@Uv O}=@ |k=iD= u}vJ O=ONQ
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BJ 5 81 904 70 2000 103 63 207 64 1 54 0 41 0 88 1IOJ1
BJ 4 36 904 70 2000 207 64 207 64 1 54 0 88 0 88 1IOJ2
BJ 4 36 904 70 2000 207 64 207 64 0 67 0 88 0 88 1IOJ3
BJ 4 36 904 70 2000 207 64 207 64 2 31 0 88 0 88 1IOJ4
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BJ 1 64 308 70 2000 123 81 251 70 1 80 0 50 1 10 1LSJ1
J 1 23 308 70 2000 251 70 251 70 0 00 1 10 1 10 1LSJ2
J 1 23 308 70 2000 251 70 251 70 0 50 1 10 1 10 1LSJ3
J 1 23 308 70 2000 251 70 251 70 1 0 1 10 1 10 1LSJ4
J 1 23 308 70 2000 251 70 251 70 1 80 1 10 1 10 1LSJ5

BJ 1 23 308 70 2000 251 70 251 70 3 60 1 10 1 10 1LSJ6
BJ 1 46 308 70 2000 211 58 211 58 1 80 0 90 0 90 1LSJ7
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J 1 33 308 70 2000 231 95 231 95 1 80 1 0 1 0 1LSJ9

BJ 1 39 308 70 2000 221 84 221 84 2 80 0 95 0 95 1LSJ10
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Mc=
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Mb Mc �kN-m� P�kN� �col Mb �kN-m� �joint � Fy�Mpa� Fc �Mpa� xvwtv

J 1 01 135 4 560 2 0 134 33 1 35 2 5 400 28 7CPJ2
J 1 18 151 5 560 2 4 128 86 1 8 2 1 410 33 7CPJ3
J 1 27 164 2 560 2 7 128 86 1 2 2 1 410 33 7CPJ4
J 0 88 131 9 560 1 6 149 52 1 2 2 5 410 36 7CPJ5
J 1 23 183 2 560 3 1 149 52 1 8 2 5 410 36 7CPJ6

BJ 1 37 215 5 560 3 5 154 17 1 2 2 5 410 40 7CPJ7
BJ 1 43 229 1 560 3 8 160 41 1 2 2 5 410 47 7CPJ8
BJ 1 43 229 1 560 3 8 160 41 1 8 2 5 410 47 7CPJ9
J 1 12 140 6 560 2 0 125 28 0 6 2 1 410 30 7CPJ10
J 1 12 130 7 560 1 8 116 53 1 2 2 1 370 30 7CPJ11
J 1 02 144 3 560 1 9 141 45 0 6 2 5 400 32 7CPJ12
J 1 22 173 1 560 2 7 141 45 1 2 2 5 400 32 7CPJ13
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