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R= =Q Ctw=kt Ci= ẁQW R= p@k =D Ci} QO u=R}t O}=@ 'O@=} V}=Ri= 0 05f'cAg

w 0 Q=Okt wO ?=NDv= =@ j}kLD u}= QO p}rO u}ty x@ "O=O Vy=m �0 75 x@ �1
=yxvwtv MU=B QO QDt=Q=B u}= Q}F-=D 'u; G}=Dv |xU}=kt w |QwLt Q=@ |=Q@ 0 05f'cAg

"CU= xOW |UQQ@
|=yQ=w}O QO xmCU= u}= |RQt u=tr=|rw] QwD=tQ; |=Q@ �1 Q=Okt ?=NDv= p}rO
QwD=tQ; u=R}t '?U=vt |Q}PBpmW w |}=QH= C=_Lqt |=Q@ K}LY |L=Q] =@ |WQ@
p}rO u}= x@ R}v �3 u=R}t "OwW|t ?=NDv= �1 OwOL ,qwtat |RQt u=tr= |rw]
=Q =yQ=w}O QO |rw] QwD=tQ; OYQO |xv}W}@ ,qwtat u=L=Q] xm CU= xOW ?=NDv=

"OvQ}o|t Q_v QO �3 OwOL
|[Qa |=yQwD=tQ; |=Q@Cr=L wO j}kLD u}= QO xOWh} QaD |RQt |=yu=tr= QO
QO u=H |ki= |=yQwD=tQ; u=ty xm CU= u}= Cr=L l} 'OQ=O OwHw |RQt u=tr=
'Ov=t|t |k=@ xOWvQwYLt |RQt u=tr= uD@Cr=L u}= QO xm Ov@=} O=ODt= |RQt u=tr=
j@=]t xS} w \@=w[ xm CU= |}xvwo x@ |RQt u=tr= |Q=PoCwt=N sy Cr=L l} w
Cr=L u}= QO "OvwW xO=O VWwB [12]'u=Q}= |v=tDN=U |rt C=QQkt syv EL@t
QwD=tQ; u=R}t T=U= Q@ Q=mOwN Qw] x@ =Q uD@ |oOWQwYLt VecTor2 Q=Ri=sQv

"Ovm|t ^=Lr xOvvmQwYLt
pOt Qy C=}YwYN '2 pwOH C=HQOvt T=U=Q@ w jwi C=L}[wD x@ xHwD =@
=ypOt 'xOW|iQat |=yQ}eDt Q@ xwqa "CU= xOW x�=Q= 3 pwOH QO u; s=v T=U= Q@

nv=wmV}=tR; R= pY=L U1 0 |xvwtv pmWQ}}eD� wQ}v|vLvt |xU}=kt "1 pmW
"p}rLD R= pY=L |vLvt =@ [4]wy w

p=ta= RmQtDt CQwYx@ Q}D |=yDv= x@ |@v=H Q=@ w ^=Lr |R=UpOt QO |v=kwi Q}D
|=Q@ sy w |y=oW}=tR; |=yxvwtv |=Q@ sy Q=w}O |v}}=B xHw |=yxQo"CU= xOW
|=yxvwtv uw}U=Ovwi |R=UpOt R= "Ov=xOW O}kt p=kDv= Q@=Q@ QO \ki |[Qi |=ypOt
'OvDUy |v=kwi Q}D Ok=i |[Qi |=ypOt uwJ "CU= xOW Q_vhQY |y=oW}=tR;
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1. smeared rotating crack approach
2. modi�ed compression �eld theory
3. compression softening
4. tension sti�ening
5. demo
6. balance
7. rocking
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