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p}rLD CLD ?rY p=YD= =@ xOWC}wkD |Oqwi
pUo l}ORv w QwO |=yxRwL QO |]NQ}e |m}t=v}O

�Q=}Wv=O� �|myrk O}Ht
�OWQ= T=vWQ� � |Q}Yv |Oyt

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

l}ORv |xRwL QO =yxrRrR C=QF= Cw=iD '=yxrRrR Q=F; w =y?} QND |wQ Q@ xOWs=Hv= C=ar=]t
pUo l}ORv |xRwL |xar=]t C}ty= "OyO|t u=Wv =Q xOwOLt u}= R= GQ=N QO w pUo
Q}_v |}xRQr KQ] |=yxt=vu}}; QO |}xRQr KQ] h}] w \@=w[ xm OwW|t QDW}@ |v=tR

COt|vqw] |v=tR |=yxQwO w |Dq=tDL= |=yOv}=Qi T=U=Q@ u=Q}= |xrRrR 2800 OQ=Ov=DU=
<=RH= pOt 3 Qw_vt u}O@ "Ovvm|t h}YwD =Q QwO |xRwL QO C=mQL \ki w xOt;CUOx@
CLD 'xv=yO 5 =@ xk@] 15 w 7 '3 ?rY p=YD= =@ xOWC} wkD |Oqwi |WQ@ Q=w}O OwOLt
\@=w[ xm CU= xO=O u=Wv G}=Dv w xDiQo Q=Qk |v=tR |xJN} Q=D |]NQ}e |m}t=v}O p}rLD
|=yMU=B "CU}v l}ORv |xRwL QO xR=U |=yR=}v |woMU=B u=Q}= |xrRrR 2800 OQ=Ov=DU=

=@ w CU= QwO |xRwL R= QDW}@ l}ORv |xRwL QO 'Ci} QO |x} w=R w VQ@ pt=W xR=U
"OwW|t QDW}@ l}ORv |xRwL C=QF= '`=iDQ= V}=Ri=

mgholhaki@semnan.ac.ir
mahdi.nasiri@students.semnan.ac.ir

p}rLD 'pUo l}ORv |xRwL 'xOWC} wkD |Oqwi |WQ@ Q=w}O %|O}rm u=oS=w
"|]NQ}e |m}t=v}O

xtOkt "1

|WQ@ |=yQ=w}O |wQ Q@ xOWs=Hv= C=ar=]t R= |NQ@ "2
pUo l}ORv |=yxrRrR w xOWC}wkD |Oqwi

|UQQ@ |Oqwi |WtN |=y?=k QO l}ORv |xRwL |=y|oS} w Q}F-=D '2006 p=U QO
OwHwt |=yxR=U MU=B |@=} RQ= hOy =@ xk@] 13 w 6 '4 |ak=w u=tDN=U xU w xOW
|OwQw u=wvax@ pmW|Uwv}U Gwt [1]"OW xDiQo Q=m x@ pUo l}ORv C=mQL x@
|Dkw xR=U |=yR=}v Q}}eD 'xO=U |=yTr=B |xar=]t "OW p=ta= =yxR=U x@ |}xRQr
xO=O u=Wv =Q 'OW=@ 0 8 R= QDtm xR=U ?w=vD |xQwO x@ Tr=B ?w=vD |xQwO C@Uv

"CU=
sw=kt |=ysDU}U Qo}O |a}@] V=aDQ= ?w=vD u=tR |x@U=Lt |xv}tR QO
|WQ@ |=yQ=w}O |xv}tR QO umr 'CU= xDiQo CQwY |O=} R C=ar=]t '|@v=H
Q@ |D=ar=]t [2]'2008 p=U QO |Qo}O VywSB QO "CU= lOv= C=k}kLD |Oqwi
|x@U=Lt |=Q@ |[=} Q \@=wQ w s=Hv= sDU}U u}= |a}@] V=aDQ= ?w=vD u=tR |wQ

"CU= xOW x�=Q= =yv;
?PH w Q=DiQ ?} Q[ [3]'2009 p=U QO |WywSB QO R}v u=QoWywSB |NQ@
Q=m QO =Q xOvvmCNU uwO@ w xOvvmCNU =@ Q}PBpmW |Oqwi |WQ@ |=yQ=w}O |SQv=
Q=DiQ ?} Q[ xm CU= xO=O u=Wv =yv; G}=Dv "Ov=xO=O Q=Qk |UQQ@ OQwt |y=oW}=tR;

QO xS} wx@ '=yu=tDN=U QO |@v=H sw=kt sDU}U u=wvax@ 1|Oqwi |WQ@ Q=w}O
"CU= xDiQo Q=Qk xHwD OQwt w xOW KQ]t Q}N= |xyO 4 QO x@DQtOvr@ |=yu=tDN=U
CaQU x@ =Q u} wv |xO}OB u}= R= xO=iDU= 'QwmPt sDU}U |x_Lqt p@=k |=}=Rt

"CU= xO=O VQDUo
|=yQ=w}O QO |SQv= ?PH u=R}t V}=Ri= w T} RQDU}y |=y|vLvt Ow@y@ |=Q@

"OwW|t xO=iDU= xOvvmCNU R= |Oqwi |WQ@
l}ORv |xRwL |=yxrRrR xmCU= xO=O u=Wv Q}N= nQR@ |=yxrRrR |wQ C=ar=]t

"OR=U|t Cw=iDt pUo R= QwO |xRwL R= =Q =yv; xm OvQ=O |}=y|oS} w 'pUo
QO O=} R |SQv= =@ Tr=B l} x@ u=wD|t x}L=v u}= QO u}tR C=mQL |=y|oS} w R=
|SQv= 'Ovr@ ?w=vD |xQwO w O=} R |xvt=O =@ =yTr=B u}= "OQm xQ=W= CW=ov |=OD@=
u}= hqD= x@ Q=O=w =Q xR=U w p=ta= xR=U x@ |y=Dwm u=tR COt QO =Q |yHwD p@=k

"Ovvm|t |Q}tN |xNQJ |OwOLt O=OaD QO |SQv= sHL
|=yxR=U QO =Q OQDCUmW p=tDL= 'xR=U x@ x=Dwm u=tR COt QO |SQv= u}= p=ta=

"OyO|t V}=Ri= h}a[ Cq=YD= =@

pw�Ut xOvU} wv �
"1393 11 28 VQ}PB '1393 11 18 x}LqY= '1393 5 1 Ci=} QO %M} Q=D
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"=yQ}D jQwQ}D w =yuwDU `]=kt C=}�RH "1 pmW

VwQ x@ lR=v jQw =@ |Oqwi |WQ@ Q=w}O |L=Q] "4
|Q=wv

=m} Qt= Oqwi w [9]'�CAN/CSA S 16-01� =O=v=m Oqwi |=yxt=vu}};
|@v=H Q@ Q=@ sDU}U l} u=wvax@ =Q |Oqwi |WQ@ Q=w}O [10]'�AISC2010�
jQw =@ |Oqwi |WQ@ |=yQ=w}O |L=Q] Qw_vtx@ 'xOWQmP |=yxt=vu}}; QO "Ov=xDiQ}PB
s�=k |=B QN l} x@=Wt =yQ=w}O jQw w 'uwDU 'Q}D `]=kt |x}rw= |L=Q] =OD@= 'lR=v

"OwW|t s=Hv= |WWm \ki |=yOv@ Q=yt =@
"OwW|t xDiQo Q_v QO pO=at Ov@O=@ l} '|Oqwi jQw Qy |=H x@ T=U= u}= Q@
'�u=UWm |WvQm |SQv= \@=wQ T=U=Q@� Ov@ Q=yt Qy `]kt K]U u}}aD R= TB

%OwW|t x@U=Lt 1 |x]@=Q R= (t) |Oqwi jQw Ct=N[
t = 2Ab sin � sin 2�

L sin2 2� (1)

`]kt K]U Ab '?=k |xv=yO ZQa L 'uwDU w Ov@ Q=yt u}@ |x} w=R � 'u; QO xm
xm 'CU= |Oqwi jQw QO |Q]k VWm u=O}t p}mWD |x} w=R � w pO=at Ov@ Q=yt

%O};|t CUO x@ 2 |x]@=Q R=

tan4 � =
1 + t:L

2Ac
1 + t:hs

�
1
Ab

+ h2
s360Ic:L
� (2)

`=iDQ= hs '|Q=vm uwDU |UQv}= u=tt w `]kt K]U ?}DQD x@ Ic w Ac 'u; QO xm
Q=wv |O=OaD x@ jQw Qy 'Ct=N[ u}}aD R= TB "CU= Q}D `]kt K]U Ab w xk@]

%O};|t CUO x@ 3 |x]@=Q R= Q=wv Qy `]kt K]U xm OwW|t p}O@D ?Qwt
As = L cos�+ h sin�

n
� t (3)

OQwt Q=wv O=OaD u}}aD |xv}tR QO |OOaDt C=ar=]t "CU=yQ=wv O=OaD n 'u; QO xm
|=Q@ ?Qwt Q=wv OOa 10 C}=im |xOvyOu=Wv u; G}=Dv xm 'CU= xOW s=Hv= R=}v

"CU= lR=v jQw =@ |Oqwi |WQ@ Q=w}O l} p}rLD w x} RHD
Q=JO |Q]k VWm u=O}t Q}F-=D CLD CU= umtt =yuwDU xmv}= x@ xHwD =@

%Ovm C}a@D 4 |x]@=Q R= O}=@ |Q=vm |=yuwDU |DNU =Pr 'OvwW Vv=tm
Ic � 0 00307t:h4

s

L
(4)

QF= R= |W=v |Oqwi |WQ@ Q=w}O |v=kwi Q}D VtN R= |Q}owrH Qw_vt x@ u}vJty
%OwW pQDvm 5 |x]@=Q O}=@ 'uQ=kDt=v |Q]k |WWm u=O}t

Mfpb � �ty:t:L2

8 sin2 � (5)

|Q]k VWm u=O}t |}=yv VvD '�ty w Q}D `]kt |Q}tN Qovr 'Mfpb 'u; QO xm
x@ xHwD =@ "CU= u; s}rUD VvD Q@=Q@ ,=@} QkD |Oqwi lR=v |=yjQw |=Q@ xm 'CU=

12 2 w 11 5 Q@=Q@ ?}DQD x@ xOvvmCNU =@ w xOvvmCNU uwO@ |Oqwi |WQ@ Q=w}O
u}vJty "CU= QDtm �6 xOvvmCNU uwO@ |xvwtv QO ?} Q[ u}= Q=Okt "CU=
QO hrDNt |=yu=mtQ}}eD QO xOvvmCNU uwO@ |Oqwi |WQ@ Q=w}O |SQv= ?PH
Q=w}O QO w xOw@ xOvvmCNU =@ |Oqwi |WQ@ Q=w}O R= QDtm OYQO 36 =D 20 OwOL
xvwtv pm R= ?=k |SQv= ?PH syU 'xOvvmCNU uwO@ w xOvvmCNU =@ |Oqwi |WQ@

"CU= xOw@ OYQO 67 w 50 ?}DQD x@
=@ xOWx�=Q= |L=Q] h}] QO 2xOvwQV}B |Q}PBCyH Q}F-=D R}v 2012 p=U QO
CW=ov 162 p}rLD =@ pUo x@ l}ORv hrDNt pY=wi QO |}xRQr KQ] |=yxt=vu}};
|O=} R QF= 'xOvwQV}B |Q}PBCyH xm CU= xO=O u=Wv C=ar=]t w xOW |UQQ@ xrRrR
|Q@=Q@ 2 V}=Ri= ?@U w OQ=O pUo l}ORv |xRwL QO |L=Q] MU=B h}] QO
xOW jwi QF= uwO@ MU=B h}] x@ C@Uv (T > 1s) QDq=@ ?w=vD |xQwO VN@
x=Dwm ?w=vD |xQwO VN@ V}=Ri= ?@U pUo R= QwO |xRwL |=yCW=ov [4]"CU=
|Q}PBCyH QF= 'l}ORv |xRwL |=yCW=ov w '(T < 1s) CU= xOW MU=B h}]
u}= R= "CU= xOW MU=B h}] QDq=@ ?w=vD |xQwO VN@ V}=Ri= ?Hwt xOvwQV}B
Q=Qk xO=iDU= OQwt l}ORv |xRwL KQ] |xS} w h}] Qo = pUo l}ORv |L=wv QO wQ
xR=Ov= u=ty x@ xOWKQ] |xR=U |=Q@ QwO |xRwL O}OW C=mQL C=QF= x@ xHwD 'OQ}o

"OQ=O C}ty=
QO xDiQoQ=Qk |=yu=tDN=U |UQQ@ x@ [5]'u=QoWywSB |NQ@ R}v 2010 p=U QO
=yv; G}=Dv w xDN=OQB =yv; Ci} QO h}] s}taD T=U=Q@ l}ORv |xRwL C=mQL ZQat
|@v=H|DNUC@UvV}=Ri= =@ u=tRsy 'C=k@]Ci} QO |xv}W}@ xmCU= xO=O u=Wv
|=yu=tDN=U QO =yv; C=ar=]t "OwW|t pkDvt xR=U |v}}=B |xt}v x@ |}q=@ |xt}v R=
QF= =@ l}ORv |xRwL C=mQL xm CU= xO=O u=Wv Q}ou=tt ?=k sw=kt sDU}U =@
C=mQL xm |r=L QO 'Ovm|t l} QLD =Q xR=U QDq=@ |=yOwt 'xOvwQV}B |Q}PBCyH

"Ovm|t l} QLD =Q xR=U |x}=B |=yOwt 'Q=oOv=t |=yu=mtQ}}eD QF= =@ xRwL u}=

|}xR=U |=ypOt w p}rLD C=}[Qi "3
|xU}=kt w pUo R= QwO wl}ORv |=yxRwL |=yxrRrR C=QF=|UQQ@ |=Q@ Q=DWwv u}= QO
w Q}D ?rY Cq=YD= ZQi =@ |Oa)@ wO |Oqwi |WQ@ Q=w}O pOt 3 R= '=yv;
`=iDQ= w uqB QO s_vt |Oa)@xU |xR=U l} R= |WN@ xm 'Q}eDt `=iDQ= w uwDU
xk@] 15 w 7 '3 |=ypOt pt=W |}xR=U |=ypOt "CU= xOW xO=iDU= 'Ov=xOw@
w |rkF |Q=PoQ=@ [6]'u=tDN=U |rt C=QQkt sWW EL@t T=U=Q@ xm 'CU= xOw@
?=DW C@Uv 'III A}D u}tR ZQi =@ [7]'u=Q}= |xrRrR 2800 OQ=Ov=DU= T=U=Q@
=@ |UQQ@ OQwt |=ypOt "Ov=xDiQo Q=Qk |@v=H |Q=PoQ=@ CLD '0 35 KQ] |=v@t
AISC-ASD |xt=vu}}; T=U=Q@ =ypOt <=RH= w p}rLD ETABS v9 5 Q=Ri=sQv
|=yu=tDN=U |=QH= w KQ]� u=tDN=U |rt C=QQkt syO EL@t \UwD w |L=Q]
ST37 Oqwi 'p}rLD w |R=UpOt |=Q@ xOWZQi Kr=Yt "Ov=xOW pQDvm [8]'�|Oqwi
� = 0 3 uwU=wB ?} Q[ 'Fy = 2400 kg/cm2 s}rUD VvD xm 'CU= xOw@
=ypOt s=tD QO C=k@] `=iDQ= w xDW=O 2 1 � 106 kg/cm2 |v=UWm pwOt w
QDt 5 pw] x@ xv=yO 5 '|}xR=U |=ypOt s=tD QO =y?=k w QDt 3 2 Q@=Q@ w u=Um}
Q=@ =@ ?mQt p=O =yhm Q@ Q=@ sDU}U w |vwmUt CQwYx@ =yxR=U |Q@ Q=m "Ov=xOw@
s=@ |xOvR Q=@ w 200 kg/m2 C=k@] |xOvR Q=@ "CU= xOW ZQi 500 kg/m2

`]=kt |UOvy O=a@= '1 pwOH w 1 pmW "CU= xOW xDiQo Q_v QO 150 kg/m2

"OvyO|t u=Wv =Q =ypOt QO xOW|L=Q]
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u=Qt
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UOv
yt "=yuwDU w Q}D `]=kt O=a@= "1 pwOH

B t H S `]kt Ctqa B t H S `]kt Ctqa
(cm) (cm) (cm) (cm) |Q=YDN= (cm) (cm) (cm) (cm) |Q=YDN=
25 1 5 25 1 5 uwDU C6 15 1 5 30 0 8 Q}D B2
25 2 5 25 2 5 uwDU C8 20 1 5 30 0 8 Q}D B3
30 2 5 30 2 5 uwDU C11 20 2 30 0 8 Q}D B4
30 3 30 3 uwDU C12 20 2 35 1 Q}D B5
35 2 5 35 2 5 uwDU C15 25 2 35 1 Q}D B6
35 3 35 3 uwDU C16 25 2 40 1 Q}D B7
40 3 5 40 3 5 uwDU C21 25 2 45 1 Q}D B8
45 3 5 45 3 5 uwDU C26 20 2 20 2 uwDU C4
50 4 50 4 uwDU C30 25 1 2 25 1 2 uwDU C5

%CU= xOW O=yvW}B 8 |x]@=Q

ts � t (8)

"CU= xOvvmCNU |xe}D Ct=N[ ts 'u; QO xm
(IS) =yxOvvmCNU |UQv}= u=tt [1]'u=Q=mty w |W=y=m =D O=yvW}B j@=]t
u}a QO "Ovm C}a@D 10 w 9 \@=wQ R= O}=@ xiQ] wO =} l} C} wkD Cr=L wO QO
QO R}v jQwQ}D QO =yxOvvmCNU =@ x]@=Q QO xOWx�=Q= \@=w[ xm OwW|t x}YwD p=L
T=U=Q@ =yxOvvmCNU O=a@= '4 |r= 2 |=ypwOH QO "OQ}o Q=Qk Q_vOt |L=Q] u=tR

"CU= xOW QmP hrDNt |=ypOt |=yjQw |xOt;CUOx@ Ct=N[

Is � 600t4 |Oqwi jQw hQ] wO QO C} wkD (9)

Is � 500t4 |Oqwi jQw hQ] l} QO C} wkD (10)

"xk@] 3 pOt QO xOWC}wkD |=yjQw C=YNWt "2 pwOH
(cm) xOvvmCNU `]kt (mm) Ct=N[ xk@]s�=k |ki= xOvvmCNU jQw
3� 40 100� 3 2 5 1 4 3
3� 40 100� 3 2 5 1 4 2
3� 40 100� 3 2 5 1 4 1

"xk@] 7 pOt QO xOWC}wkD |=yjQw C=YNWt "3 pwOH
(cm) xOvvmCNU `]kt (mm) Ct=N[ xk@]s�=k |ki= xOvvmCNU jQw
3� 35 100� 3 3 1 6 7
3� 40 100� 3 3 1 6 6
4� 40 100� 4 4 2 3 5
4� 40 100� 4 4 2 3 4
5� 40 100� 5 4 2 6 3
5� 40 100� 5 4 2 6 2
5� 40 100� 5 4 2 6 1

\ki 5 |x]@=Q pQDvm 'Qw=Ht |xk@] wO u}@ |Q]k VWm u=O}t COW lOv= Cw=iD
|xk@] wO u}@ |Q]k VWm u=O}t Cw=iD Qo = =t= 'CU= |t=Rr= |}=yDv= Q}D |=Q@
Qw_vt x@ "OwW pQDvm O}=@ R}v |v=}t |=yQ}D |=Q@ QwmPt |x]@=Q 'OW=@ O=} R Qw=Ht
|=yQ=@ R= |W=v xOQ=w |=yVvD Ovv=wD@ |]}Lt |=yuwDU xmv}= R= u=v}t]= pwYL
u}= xm CU= sRq 'Ovvm ptLD =Q |WWm u=O}t QF= R= |W=v |=yVvD x=Qtyx@ |rkF

%OwW C}=aQ R}v =yuwDU |=Q@ �6 |x]@=Q� \QW
Mfpc � �ty:t:h2

4 cos2 � (6)

O}=@ '6 |x]@=Q pQDvm u=tR QO "CU= uwDU `]kt |Q}tN Qovr Mfpc 'u; QO xm
"OwW xDiQo Q_v QO R}v =yuwDU |QwLt Q=@

=yxOvvmCNU |L=Q] "5
R= l} Qy QO Vv=tm O=H}= ZQi O}=@ =yxOvvmCNU |xrY=i w O=a@= |L=Q] QO
|=Q@ 'T=U= u}= Q@ "OwW xDiQo Q_v QO Q=w}O |rm Vv=tm R= |Q}owrH w =yxLiYQ} R
u}}aD |}xvwo x@ xLiYQ} R O=a@= w xO=iDU= 7 |x]@=Q R= C=LiYQ} R Vv=tm pQDvm
uOW|Q=H OL |WQ@ VvD Q@=Q@ (�cr) Vv=tm OL |v=QL@ |WQ@ VvD xm OwW|t
|WQ@ VvD ZQi w QrU=@ u=UWmQ}e Vv=tm x@ xHwD =@ "OwW (�wy) |Oqwi jQw
%Ovm|t XNWt =Q =yxLiYQ} R |L=Q] 7 |x]@=Q '0 8�wy |w=Ut |]N OL

�cr =

s
(0 8�wy) K�2E

12 (1� �2)

�
t
b

�2
� �0p3

K = 5 35 + 4
�
b
d

�2 b
d
� 1

K = 5 35
�
b
d

�2
+ 4 b

d
� 1 (7)

|WQ@ s}rUD VvD �wy w C=LiYQ} R Vv=tm OL |v=QL@ |WQ@ VvD �cr 'u; QO xm
|xQwLt l} s}rUD VvD R}v s0 'CU= s0 3 Q@=Q@ RU}t uwi Q=}at j@] xm 'CU=
'jQw Ct=N[ t 'uwU=wB ?} Q[ �'|v=UWm pwOt E u}vJty "CU= lR=v jQw

"CU= xOWC} wkD jQw `=iDQ= d w 'jQw ZQa b
|=Q@ xH}Dv QO w =yv; pmWQ}}eD R= |Q}owrH |=Q@ =yxOvvmCNU =@ x]@=Q QO
'C=LiYQ} R QO |a[wt Vv=tm x@ u; uOQmQ=O=w w jQw |rm Vv=tm R= |Q}owrH
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[4]"|O=HU w |Qw@Y |xOWC}wkD |Oqwi |WQ@ Q=w}O |y=oW}=tR; |xvwtv C=YNWt "2 pmW

QO |y=oW}=tR; |xvwtv |R=UpOt w |HvUCLY "7
Q=Ri=sQv

QDlJwm Qo}O Oa)@ wO =@ xU}=kt QO =yxOvvmCNU pv=B Oa)@ l} pw] xmv}= x@ xHwD =@
"CU= xOW xO=iDU= Twm =@; Q=Ri=sQv Shell u=tr= R= =yv; |R=UpOt |=Q@ 'CU=

|R=UpOt |=Q@ 'p}rLD w x} RHD u=tR COt w =yu=tr= O=OaDVy=m |=Q@ u}vJty
|v=UWm pwOt '|R=UpOt QO "CU= xOW xO=iDU= Shell u=tr= R= R}v =yuwDU w Q}D
Q} wYD '3 pmW "CU= xOW xDiQo Q_v QO 0 3 uwU=wB ?} Q[ w p=mU=B=o}o 2 1

"OyO|t u=Wv =Q OwOLt <=RH= pOt w |y=oW}=tR; pOt
|wQ Q@ 'ATC24 |Q=PoQ=@ pmDwQB j@] |@v=H Q=@ '|y=oW}=tR;\}=QW j@=]t

"CU= xOW p=ta= xvwtv |v=kwi Q}D
C=LiYQ} R Q@ Owta|}=Hx@=H'|Q=Ri=sQv|R=UpOt QOVv=tm ẁQWwO=H}=|=Q@
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1. steel plate shear walls (SPSW)
2. forward directivity
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