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"OR=U|t
|}xRQr |=yMU=B u}tND QO |O=yvW}B VwQ |}=Q=m 'Q[=L |xar=]t QO
x@ xm CU= K[=w "CU= xDiQo Q=Qk |@=} RQ= OQwt uQ=kDt=v uqB =@ |=yu=tDN=U
CQwY |QD`}Uw |xar=]t O}=@ '|O=yvW}B VwQ |}=v=wD R= Ot;Q=m |@=} RQ=l} Qw_vt
R= xOt;CUOx@ |=yMU=B |UQQ@ 'OQ}o Q=Qk xHwD OQwt O}=@ xm |OQ=wt xrtH R= "OQ}o
|=y|}=Hx@=H Q}O=kt CLD 'VJ}B OwHw Cra x@ xm 'CU= uqB QO hrDNt \=kv
R}v |UOvy Q_v R= =yv; uqB xm |}=yu=tDN=U 'u}= Q@ xwqa "OvQ}o|t Q=Qk |irDNt
O}=@ xm Ow@ Oy=wN |Qo}O C=aw[wt R= 'OQ=O |QDW}@ |=y|t_vt=v w =y|oO}J}B

"OvQ}o Q=Qk |UQQ@ OQwt

VwQ R= xO=iDU= =@ QDW}@ C=k@] O=OaD =@ |=yu=tDN=U |}xRQr |=yMU=B pw@k
T=U=Q@ C=k@] |rm |}=Hx@=H |=yp}iwQB u}tND OQwt QO "CU= xDW=O |O=yvW}B
|=Q@ xOWxOy=Wt |=y=]N u}ov=}t 'hr=13 pmW j@=]t '|O=yvW}B VwQ
'�3 36 Q@=Q@ ?}DQD x@ 'uqB Oa)@ �20 w �15 '�10 '�5 pO=at |=y|QwLtuwQ@
p=Owt Qw=VwB VwQ T=U=Q@ Q_=vDt Q}O=kt "CU= xOw@ �1 97 w �2 42 '�3 47
|DvU Qw=VwB VwQ T=U=Q@ w �5 89 w �4 91 '�5 93 '�4 59 =@ Q@=Q@ ?}DQD x@
'T=U= u}= Q@ "OvDUy �12 57 w �15 54 '�10 12 '�6 79 =@ Q@=Q@ ?}DQD x@
xm |r=L QO 'OQ=O Q=Qk ��2 81� �5 Q} R |O=yvW}B VwQ T=U=Q@ =y=]N u}ov=}t
VwQ T=U=Q@ w ��5 33� �5 |q=@ p=Owt Qw=VwB VwQ T=U=Q@ =y=]N u}ov=}t
|=yOwt uDiQoQ_vQO "CU= xOt; CUOx@ ��11 26� �10 |q=@ |DvU Qw=VwB
G}=Dv x@ QHvt 'xR=U QO VJ}B R= |W=v xOWxQ}NP |i=[= |SQv= x=Qty x@ |WJ}B

"CU= xOW |O=yvW}B VwQ |=Q@ |QDy@
9 |v=tDN=U pOt QO R}v |}xk@]u}@ |}=Hx@=H |=yp}iwQB u}tND OQwt QO
|=y|QwLtuwQ@ |=Q@ xOWxOy=Wt |=y=]N u}ov=}t '?13 pmW j@=]t 'xk@]
�10 39 '�6 82 '�10 75 Q@=Q@?}DQD x@ 'uqB Oa)@ �20 w �15 '�10 '�5 pO=at
?}DQD x@ p=Owt Qw=VwB |=yVwQ <=R= x@ Q_=vDt Q}O=kt "CU= xOw@ �10 91 w
Qw=VwB VwQ <=R= x@ u}vJty w �55 20 w �17 91 '�8 12 '�13 41 Q@=Q@
xOt; CUOx@ �92 40 w �49 58 '�16 51 '�14 11 =@ Q@=Q@ ?}DQD x@ |DvU
VwQ '|O=yvW}B |=yVwQ T=U=Q@ xOWxOy=Wt |=]N u}ov=}t '=v@t u}= Q@ "CU=
�43 15 w �23 66 '�9 97 =@ Q@=Q@?}DQD x@ |DvU Qw=VwB VwQ w p=Owt Qw=VwB
Cra x@ 'C=k@]u}@ |}=Hx@=H p}iwQB 'CU= xOW xQ=W= xm Qw]u=ty "CU= xOw@
'=v@t u}= Q@ "OQ=O |QDW}@ C}ty= 'u=tDN=U QO |@=QN O=H}= QO s}kDUt |Q=PoQF=
|=ypOt |=yMU=B �10 0 R= QDtm|}=]N u}ov=}t =@CU= xDUv=wD |O=yvW}B VwQ
XwYNx@ w p=Owt Qw=VwB |=yVwQ xm |r=L QO 'Ovm |v}@V}B =Q |v=tDN=U
'xOt;CUOx@ G}=Dv |xawtHt "Ov=xDW=O |yHwD p@=k |=]N '|DvU Qw=VwB VwQ
|=yMU=B u}tND QO |O=yvW}B VwQ pw@k p@=k w ?U=vt CkO |xOvyOu=Wv

"CU= QDW}@ C=k@] O=OaD =@ =yu=tDN=U |}xk@]u}@ |}=Hx@=H

|Q}oxH}Dv "4
�APAT� VJ}B QF= uDiQoQ_vQO =@ xOvwWs=ovy@ Qw=VwB VwQ l} 'xar=]t u}= QO
|iQat uQ=kDt=v |=yu=tDN=U |Oa@xU |}xRQr p}rLD |=Q@ O}OH |WwQ u=wvax@
Q=@l} VwQ l} u=wvax@ '|O=yvW}B VwQ "CU= xDiQo Q=Qk |@=} RQ= OQwt w xOW
QF-wt sQH ?}mQD VwQ T=U=Q@ xm 'Ovm|t xO=iDU= pO=at Q=@ |wor= l} R= '=QH=
'xOW|iQat VwQ u=U; lQO w OQ@ Q=m |oO=U "O};|t CUOx@ �EMMC� |Owt
u} QDsyt xrtH R= '=yv; R= |W=v Q=F; w |WJ}B |=yOwt 'VJ}B uOQmQw_vt u}a QO
|xar=]t l} 'xOW|iQat VwQ Q=@Da= |UQQ@ |=Q@ "OvDUy xOW|iQat VwQ |=}=Rt

=yCWwv=B
1. modal pushover analysis (MPA)
2. adaptive modal combination (AMC) procedure

3. an adaptive pushover algorithm considering torsional e�ects
(APAT)

4. e�ective modal mass combination (EMMC) rule
5. equivalent single degree of freedom (ESDOF)
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7. center of mass (CM)
8. center of sti�ness (CS)
9. nonlinear time history analysis (NTHA)
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