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"�Ov=xOW hPL |}=We Q=DiQ ?=NDv= =@ =OD@= R= |WtN |=yCtw=kt ,qwY=
R}v |}=We u=tr= |}xLiY uwQO |WQ@ |DNU xm xOW x}YwD Qo}O |wU R=
OQ@ Q=m u=mt= sOa VwQ u}= |xOta pmWt |rw 'OwW xDiQo Q_v QO R}J=v =} w QiY
xO=iDU= OQwt |=yQ=Ri=sQv CU= umtt =Q} R 'CU= |}xiQL |=y|L=Q] QO |rta
pmWt u=Q@ Q=m |=Q@ u; R= xO=iDU= =} xDW=Ov =Q AwQDwDQ= |=yu=tr= |R=UpOt |}=v=wD

"OW=@ |rtaQ}e w
|=yu=tr=CLD |Rri|WQ@ Q=w}O Q=DiQ uOQmXNWt |=Q@ w jwi OQ=wt x@ xHwD =@
|rOt '=yVwQ Q}=U =@ xrY=L G}=Dv QO xOWO=H}= C=i=QLv= u=R}t u}}aD w AwQDwR}=
QO xDUwB u=tr= |Ov@xm@W pOt u}= QO "OW xDN=U AwQDwR}= |xDUwB |=yu=tr= =@
|QwLt |wQ}v |DNU '8� 12 w 16� 24 |=yCQwYx@ |Oqwi jQw |xOwOLt
� |x} w=R w QiY pO=at �F22� |}=We u=tr= |rLt |=yQwLt R= 2 CyH QO
pmW QO S11 |=yVvD xaUwD "OvOW xDiQo Q_v QO 42� pO=at |r@k VwQ j@=]t
|Ov@xm@W O=OaD V}=Ri= =@ OwW|t x_Lqt xm u=vJ "CU= xOW xO=O V}=tv 7
CkO w |DN=wvm} R= =yv; xaUwD w |WWm |=yu=O}t V}=tv xwLv xDUwB u=tr= QO
u=mt Q}}eD � wQ}v |=y|vLvt Qo}O hQ] R= "�7 pmW� CU= xOW Q=OQwNQ@ |QDW}@

p}rLD w V}=tR; |}xQwO |=yCr=L QO u=mt Q}}eD � Q=@ |vLvt "1 Q=Owtv
"OwOLt <=RH= |R=UpOt R= pY=L CN=wvm}

"sDiy wtv QO TU}tuwi VvD C}a[w "5 pmW

"9 w 2 |=ywtv QO |]NQ}e |=DU}= p}rLD G}=Dv "6 pmW

R= R}v xOWxDN=U pOt p}rLD |=Q@ "O};|t CUO x@ C=k@] s=tD QO |Q=wv u=tr=
|R=UpOt u}= QO ,=vt[ "OW Oy=wN xO=iDU= ?Qwt |=yu=tr= |=Q@ |Q}tN pY=it
Vv=tm QF= uDiQo Q_v QO x@ |R=}v 'xOW xO=iDU= |WWm ,=iQY |=yu=tr= R= uwJ
G}=Dv "CU= xOW xO}O |Wv=tm QF= |Q=Wi |=yu=tr= hPL =@ ,q@k `k=w QO "CU}v

"CU= xOW x�=Q= 6 pmW QO p}rLD u}= R= pY=L
Q=Ri=sQv QO ?Qwt |]N |=yu=tr= =@ xOWxDN=U pOt CiQ|t Q=_Dv= xm u=vJ
|}xU}=kt |x�=Q= |=Q@ "OvDUy OwOLt <=RH= pOt x@C@Uv |QDsm|DNU|=Q=O SAP

ABAQUS QO xOW xDN=U OwOLt <=RH= pOt 'V}=tR; R= pY=L Q=Owtv xU QDy@
"s}vm|t x�=Q= 2 Q=Owtv QO =Hl} =Q SAP QO ?Qwt |]N <=RH= pOt w
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tQ}t
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DQOk
=[Q

tqe � |x} w=R xm u}= ZQi =@ xR=U |=yu=tr= `]=kt w O=a@= Q}Ut u}= QO "s}yO|t Q=Qk
xv=yO ZQa w QDt 3 xk@] Qy `=iDQ= w xOW ?=NDv= 'O}; CUO x@ xHQO 41 OwOL
'pw= R=QD QO u)D 10 ZQi =@ |@v=H Q=@ ,=vt[ "OW Oy=wN xDiQo Q_v QO QDt 4 8 pO=at
C=k@] Q}=U |=Q@ xk@] Qy |=R=x@ u)D 5 V}=Ri= =@ ?}DQD u}tyx@ w swO R=QD QO u)D 15
|=Q@ w p=ta= xk@] Qy |=yuwDU x@ R}v uD 24 pO=at |rkF Q=@ "OW Oy=wN ^=Lr
C=}[Qi "OW xDiQo Q_v QO A�Fy pO=at u; uOW |Q=H OL =yjQw|WWm |wQ}v
"CU= xOW x�=Q= 3 |r= 1 pw=OH QO �xk@] 8 pOt� =ypOt R= |m} C=YNWt w

|=yQ=wv sHvB s=o QO xm s}@=}|tQO xk@] 4 u=tDN=U |=Q@ xOt;CUO x@ G}=Dv R=
C@Uv OwN |WWm C}iQ_ �80 x@ �pv=B |v=}t CtUk QO� pw= |xk@] QO |Rri
QO u; pO=at u=mt Q}}eD xm CU= |r=L QO u}= w xDi=} CUO uOW |Q=H OL x@
QO xrLQt u}= QO "OW OQw;Q@ �`=iDQ= 1 100 R= QDsm � 4cm OwOL xk@] u} QN;
|Q=Wi |wQ}v w xOW Qy=_ |Q}tN pY=it �|Q=Wi CtU� pw= |xk@] |=yuwDU
=D ,=vt[ "OW |Q=O}=B=v Q=JO xR=U sWW s=o QO "Ot; O}OB =yv; QO uD 470 pO=at
C=k@] Q}=U QO 'pw= |xk@] QO RH '|Rri |=yQ=wv sWW s=o x@ xR=U uO}UQ R= p@k
xOQ=w Q=@ Q@=Q@ 3 =D CUv=wD C}a[w u}= QO xR=U ,=D}=yv "OvO}UQv uOW |Q=H OL x@

"Ovm ?PH wQ}v
�80 x@ swO w pw= xk@] |Oqwi |=yQ=wv swU s=o QO w xk@] 8 u=tDN=U QO
Ow@ |r=L QO u}= w xDi=} CUO uOW |Q=H OL x@ C@Uv OwN |WWm C}iQ_
OwOL� OW OQw;Q@ R=QD u} QN; QO 12 cm OwOL |R}J u; pO=at u=mt Q}}eD xm
|Q}tN pY=it u}rw= sQ=yJ xk@] |=yuwDU QO xrLQt u}= QO "�`=iDQ= 1 200
=D "Ot; OwHw x@ pw= xk@] |=yuwDU QO uD 1400 pO=at |Q=Wi |wQ}v w xOW Qy=_
,=vt[ "OvO}UQv uOW |Q=H OL x@ C=k@] R= l}I}y |Rri |=yQ=wv p}rLD |=yDv=
|Q}tN pY=it Cr=L u}= QO "Ow@ syO s=o QO w 20cm pO=at u=mt Q}}eD xv}W}@
u}= QO xR=U ,=D}=yv "OvOW =yuwDU x@ uOv=UQ?}U; Ea=@ sQ=yJ w pw= |xk@] QO

"Ovm ?PH |wQ}v xOQ=w Q=@ Q@=Q@ 1 5 =D xDUv=wD C}a[w
1060 pO=at pw= xk@] uwDU |Q=Wi |wQ}v xk@] 12 u=tDN=U pw= s=o QO =t= w
R= l}I}y QO |rw "�`=iDQ= 1 300� OW xO}O 10 cm R=QD u} QN; u=mt Q}}eD w uD
x@ QHD =Q OwN uOW|Q=H |WWm C}iQ_ �60 R= V}@ |Rri |=yQ=wv |Oa@ |=ys=o
pw= s=o � OW xO}O uD 2100 pw= xk@] |=yuwDU QO |Q=Wi |wQ}v xv}W}@ "OvOQmv
Q}}eD w xOt; OwHw x@ sQ=yJ s=o QO w pw= |xk@]QO |Q}tN pYit u}rw= "�Oa@ x@
QO "�`=iDQ= 1 100 OwOL� OW OQw;Q@ 24 cm OwOL R=QD u} QN; QO u; pO=at u=mt
w xO}O ?}U; |Q}tN pY=it QF= QO sQ=yJ =D pw= |xk@] |=yuwDU R}v s=o u} QN;
CUv=wDv xR=U ,=D}=yv "Ow@ xOW 35 cm pO=at u=mt Q}}eD u=R}t xmCU= |r=L QO u}=
Ctw=kt OwHw sOa p}rOx@ xm OwW|t x_Lqt "Ov=t@ Q=O}=B xOQ=w |=yQ=@ OL =D

"OvUQ@ OwN C}iQ_ |}=yv OL x@ OvDUv=wDv |Rri |=yjQw |RQt <=RH= QO |i=m

"xk@] 8 u=tDN=U QO `]=kt C=YNWt "1 pwOH
�cm� uwDU �cm� jQw Q}D xk@]

50� 50� 3 0 'u=H Ct=N[ � 1 0'`=iDQ= � 60 1; 2; 3p=@ Ct=N[ � 3 0 'p=@ ZQa � 30
40� 40� 2 0 'u=H Ct=N[ � 1 0'`=iDQ= � 60 4; 5; 6p=@ Ct=N[ � 2 5 'p=@ ZQa � 24
30� 30� 1 5 'u=H Ct=N[ � 1 0'`=iDQ= � 60 7; 8p=@ Ct=N[ � 2 0 'p=@ ZQa � 24

"65 wtv QO b , a |=yxvwtv |=Q@ S11 |=yVvD "7 pmW

1997 p=U V}=tR; R= pY=L pmW Q}}eD � wQ}v Q=Owtv |xU}=kt "3 Q=Owtv
[6]"hrDNt |=yR=UpOt w

w =ypOt Q}=U x@ C@Uv |QDq=@ |DNU QoV}=tv xDUwB u=tr= R= xOW xDN=U pOt
270 pO=at x}=B VQ@ 0 85 cm u=mt Q}}eD |=Q@� CU= V}=tR; OQwt |xvwtv |DL
Q}e |=DU}= p}rLD R= |R=UpOt ẁv u}= QO xm CU= QmP x@ sRq "�CU= xOW C@F uD
Ow@v p}rOx@ w �ABAQUS =@ |R=UpOt� pw= VwQ hqNQ@ w xOW xO=iDU= |]N
QO x}rw= |=ypmW Q}}eD h} QaD R= �Ow@ ABAQUS QO xJv; Ovv=t� ?U=vt VwQ
Vv=tm h} QaD u=mt= u}=Q@=v@ w OW Q_vhQY |Rri Q=w}O |xLiY Q@ Owta CyH
Q}=U x@ C@Uv pOt u}= QO |DNU V}=Ri= p}qO R= |m} "OWv =}yt Cr=L u}= |=Q@

"CU= OQwt u}ty R}v =ypOt
OwHw x@ Q@ xwqa xm CU= u}= Ot; CUO x@ |R=UpOt u}= R= xm |Qo}O |xDmv
Q=Wi CLD =yxWwo QO ,=YwYN |Rri jQw R= |}=yVN@ '|WWm |=yVvD uOt;
u}@t w xOw@ Q}=et |L=Q] C=}[Qi =@ Cr=L u}= xmxOQm Ctw=kt w xDiQo Q=Qk R}v
Qw;O=}xDmv u} QN; u=wvax@ "CU= AwQDwR}= |xDUwB |=yu=tr= =@ |R=UpOt ha[
|r@k |=yxvwtv pO=at ,=@} QkD R}v =yuwDU w =yQ}D QO |Q}tN pY=it xm OwW|t

"CU= xOW x�=Q= 3 Q=Owtv QO xrY=L G}=Dv "OvOW p}mWD

12 w 8 '4 R=QD O=OaD =@ |}=y?=k Q=DiQ |xU}=kt "5
Q=OQwNQ@ |QDW}@ CrwyU R= |Q=wv pOt xOW |iQat pOt xU u}@ R= xm u}= x@ xHwD =@

"OQ@ s}y=wN V}B |R=UpOt ẁv u}= =@ =Q j}kLD CU=
|]NQ}e |=DU}= p}rLD CLD =Q xOW xQ=W= |=yR=QD O=OaD =@ |}=y?=k xt=O= QO
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wQ"xk@] 8 u=tDN=U |=Q@ ��� |D=@U=Lt |=yQDt=Q=B "2 pwOH
� |RQt u=tr= `]kt K]U |RQt u=tr= |UQv}= u=tt |RQt u=tr= `]kt K]U |WQ@ Q=w}O xv=yO xk@] `=iDQ= jQw Ct=N[ xk@]�xHQO� Ab (cm2) |ki= IC (cm4) s�=k Ac (cm2) s�=k L (cm) h (cm) �cm�
41 240 208492 564 430 300 0 8 1; 2; 3
41 180 73365 304 440 300 0 6 4; 5; 6
41 156 23213 171 450 300 0 4 7; 8

QO |Q=wv |=yu=tr= \UwD |Oqwi |WQ@ Q=w}O |R=UpOt Qo}O hQ] R=
xJQo = "CW=O Oy=wN Q@ QO |rw@k p@=k G}=Dv �SAP Ovv=t� |Q=HD |=yQ=Ri=sQv
u=tr= |yHwD p@=k O=OaD |R=UpOt QO |Q=wWO Ovv=t |}=y|Q=wWO =@ R}v VwQ u}=
|L=Q] C=}rta s=Hv= xm u}= ,=i=[t "OQ=O Q@ QO |rw@k p@=k G}=Dv 'CU= xH=wt |Q=wv
x@ u=wD|t VwQ u}= Qo}O |=}=Rt R= "Ovm|t Q}PBu=mt= Q=Ri=sQv QO ,=t}kDUt R}v =Q

"OQm xQ=W= |rkF |=yQ=@ VQ}PB |xNQJ R= ?Qwt u=tr= uOQmGQ=N
QO |}=We |xDUwB |=yu=tr= \UwD |Oqwi |WQ@ |=yQ=w}O |R=UpOt
|DNU OwHw R}v u; p}rO "OyO|tv x�=Q= |@ wN G}=Dv SAP Ovv=t |}=yQ=Ri=sQv
=yv; |R=UpOt =@ ?}DQDu}O@ "CU= xOWxDN=U pOt QO =yu=tr= u}= xR=Ov= R= V}@
xH}Dv QO "CU= Cw=iDt R}v C}ak=w =@ ẁ[wt u}= xm xOW CNU OL R=V}@ xR=U
QO =yu=tr= xvwou}= ,=vt[ "Ow@ Ovy=wN u=v}t]= p@=k Q}e xOt; CUO x@ |=y?=wH

"CU= |L=Q] C=}[Qi hqN xm xOQm CmQW R}v |rkF |Q@ Q=@
u=R}t V}=Ri= u; `@Dx@ w C=k@] O=OaD V}=Ri= =@ xm OvO=O u=Wv |R=UpOt
`k=w QO "OW Ovy=wN Q=OQwNQ@ |QDW}@ C}ty= R= |RQt |=yu=tr= '|@v=H |=yQ=@
VvmQOv= R= pY=L |=ywQ}v ?PH |=Q@ |i=m CQOk w u=wD R= |RQt |=yu=tr= Qo =
OUQ|tv OwN |Q@ Q=@C}iQ_ xv}W}@ x@ xR=U x=oI}y OvW=@v Q=OQwNQ@ |Rri C=LiY

"OW Oy=wNv Q=OQwNQ@ ?wr]t |Q=O}=B R= w

"xk@] 8 u=tDN=U |=Q@ �X w �S "3 pwOH
�S �x ��� x}w=R pv=B `=iDQ= pv=B ZQa xk@]

(cm) (cm) xHQO h (cm) L (cm)

48 2 63 8 41 240 430 1; 2; 3
48 9 64 8 41 240 440 4; 5; 6
49 7 65 8 41 240 450 7; 8

|Q}oxH}Dv "6
|WQ@ |=yQ=w}O xm CU= u; R= |m =L xOWxDN=U |=ypOt R= xOt; CUO x@ G}=Dv
w OvQ=O =Q |}x_Lqt p@=k |=yQ=@ ptLD |}=v=wD '?U=vt |Q}PBpmW Q=vm QO '|Rri
=yu=tDN=U QO |@v=H Q@ Q=@ sw=kt sDU}U |=Q@ |@U=vt |xv} Ro Ovv=wD|t wQ u}= R=
xDUwB u=tr= R= xO=iDU= xm OW XNWt |Rri |WQ@ |=yQ=w}O|R=UpOt QO "OvW=@
G}=Dv OvJQy "CU= pmWt w Q}oCkw ABAQUS Ovv=t |YYND |=yQ=Ri=sQv QO
|D=k}kLD |x@vH QDW}@ =yv; R= xO=iDU= |rw CU= j}kO =yVwQ u}= R= xOt; CUO x@

"Ow@ Ovy=wNv |}xiQL w |rta w xDW=O

CWwv=B
1. steel plate shear wall
2. special plate shear wall
3. membrane elements
4. shell
5. bucking linear perturlation
6. pushover
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