
�13
94

u=DU
tR�

'h}
QWu

=Qta
|U

Ovyt
78

�71
"X

'4/
2|

xQ=t
W'

31
�2

|xQ
wO

O
ri

gi
na

lA
rt

ic
le|Rri |=yQo =Q}t s}rUD |}=H@=H |xv}y@ ?=NDv=

|Oqwi |WtN ?=k |=yu=tDN=U QO xOvwW|Q=H
�Q=}Wv=O� �|Qk=@ u=t=U

�OWQ= T=vWQ� � O=SvCa}@] =} Q=O
R} Q@D x=oWv=O 'u=Qta |UOvyt |vi |xOmWv=O

xrtH R= '|DNU w |}=Q}t |xOv}=Ri= |=yu=tr= Ovv=ty xOvwW|Q=H |Rri |=yQo =Q}t
?wULt =yxR=U |m}t=v}O MU=B Vy=m w pQDvm |=Q@ |SQv= hqD= Q=R@= u} QDpw=ODt
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"OQ@ Q=mx@ R}v =yQo =Q}t ẁv u}= Q}=U |=Q@ u=wD|t =Q ADAS |=yQo =Q}t

C=}[Qi w |R=UpOt "2
Qw]x@ Q=DWwv u}= |Oa@ |=yVN@ QO xm '|O=yvW}B sD} Qwor= |}=Q=m |UQQ@ |=Q@
w 5 '3 |Oqwi |Oa)@ wO |WtN ?=k |=ypOt R= 'CU= xOW xO=O K}[wD pt=m
8 |=yOv@O=@ |wQ Q@ xm ADAS ẁv R= xOvwW|Q=H |Rri Qo =Q}t x@ RyHt xk@] 10
w C=k@] `=iDQ= 'xv=yO pw] =ypOt u}= QO "CU= xOW xO=iDU= 'xOW ?Yv pmW
QDt 5 w 3 '5 ?}DQD x@ hQ=aDt |=yu=tDN=U C=YNWt j@=]t =yu; Q@ Q=@ ZQa

"CU= xOW xO=O u=Wv 3 pmW QO =ypOt u}= |xUOvy "CU=
w xOW ZQi |]N CQwYx@ =yQo =Q}t R= Q}e x@ |}xR=U <=[a= |t=tD Q=DiQ
xDiQoCQwY pQDvm w xOt; xt=O= QO xm |@}DQD x@ =yQo =Q}t C=YNWt ?=NDv= |xwLv
|Q}tN pY=ith} QaD =@ xD@r= "CU= xDN=U xOQw;Q@ =Q ZQi u}= '?=k <=[a= |wQ Q@
u}= CLY '|R=Uxv}y@ |}=yv s=o w x}rw= KQ] QO =yQ}D w =yuwDU '=yOv@ Q=yt |=Q@

"CU= xOW pQDvm ZQi
|]N wO pOt R= xOvwW|Q=H |Rri |=yQo =Q}t |a=HDQ=Q}e Q=DiQ uOQmpOt |=Q@
QDt=Q=B 3 u}@ R= QDt=Q=B wO Qo = "CU= xOW xO=iDU= �5|oOvwWCNU =@ |Q}tNu=UWm
Qo =Q}t s}rUD |wQ}v w (�y) Qo =Q}t s}rUD |}=H@=H '(Kd) Qo =Q}t |x}rw= |DNU
C@Uv Q@=Q@ Qo =Q}t |x}rw= |DNU xmv}= x@ xHwD =@ swU QDt=Q=B 'OwW XNWt (Fy)

|=yQDt=Q=B pm xH}Dv QO w OwW|t XNWt 'CU= s}rUD |}=H@=H x@ s}rUD |wQ}v
|Ov@O=@ <=[a= |DNU C@Uv =ypOt |t=tD QO "O};|t CUOx@ Qo =Q}t Q=R@= |L=Q]
QO [5]'2 |O=yvW}B Q=Okt =@ Q@=Q@ C=k@] |t=tD QO '(B=D) =yQo =Q}t |DNU x@

"CU= xOt; CUOx@ =yQo =Q}t |x}rw= |DNU '?}DQD u}= x@ w xOW xDiQo Q_v
R= w 'p}rLD w |R=UpOt |=Q@ [20]'SAP2000 Q=Ri=sQv R= VywSB u}= QO
|x}rw= |L=Q] w |Q=PoQ=@CyH [22w21]'u=tDN=U |rt C=QQkt syO w sWWEL=@t
|=yCr=L |xU}=kt xmv}= |=Q@ "CU= xOW xO=iDU= =ypOt |}xR=U |rY= <=[a=
xm CU= xOW s=Hv= |}xvwo x@ =y?=k |x}rw= |L=Q] 'OW=@ umtt Qo}Om} =@ hrDNt

"Q[=L VywSB QO xOWxO=iDU= |=ypOt |xUOvy "3 pmW

l}DvS sD} Qwor= R= |R=Uxv}y@ |xr�Ut pL |=Q@ =yv; "CU= xOw@ Ov@O=@ |DNU w
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