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|DQwY QO QwmPt VwQ R= xO=iDU= QO u}=Q@=v@ "OW=@?}U; pLt |xOvvmXNWt
'OvW=@ l}ORv hrDNt |rw] `]=kt QO |[Qa `]kt l} |=Q@ CDF Q}O=kt xm
xO}O?}U; u=wva x@ |a]kt O}=@ w CU}v ?}U; pLt |xOvyOu=Wv Q=Owtv l}B
Qw]x@ "OW=@ Cw=iDt hrDNt |rw] `]=kt QO CDF Q=Okt xm 'OwW |iQat
|[Qa `]kt QO xOWO=H}= ?}U; X}NWD x@ \w@ Qt xm 20 pmW QO p=Ft
QO xOWO=H}= Q=Okt |xv}W}@ 'CU= CDF VwQ R= xO=iDU= =@ xv=yO 5 pB 3
CUQO=v xm CU= u=mt u}= QO ?}U; |xOvyOu=Wv w CU= 14 |[Qa `]kt
C=Q}}eD |UQQ@ |va} 'VywSB u}= QO xOWx�=Q= O=yvW}B uDiQoQ_vQO =@ =t= "CU=
u=wva x@ 3 |[Qa `]kt 'hrDNt |rw] `]=kt QO CDF Q=Okt QO xOWO=H}=

"CU= K}LY xm 'CU= xOW xO=O X}NWD xO}O?}U; |[Qa `]kt
u}= QO xOWx�=Q= O}OH VwQ R= xO=iDU= =@ 'xOt;CUOx@ G}=Dv x@ xHwD =@ u}=Q@=v@ �
|rw] `]kt |}=U=vW x@ QO=k CFCM w CDF 'CFM |=yVwQ 'VywSB
?}U; |}=U=vW QO xOWQmP |=yVwQ ha[ w OvDUy xO}O?}U; |[Qa w

"CU= xOW hQ]Q@

Q=}DN= QO |D=aq]= xO}O?}U; |rw] `]kt OQwt QO |rw "CU= xOW xO=O u=Wv
'�36 pmW� OwW xO=iDU= |rw] `]kt OvJ R= xm |DQwY QO p=L "OyO|tv Q=Qk
x@ xHwD =@ w CU= 24 |[Qa `]kt QO xOWxO=O u=Wv ?}U; xm OwW|t xOy=Wt
w |[Qa `]kt QwmPt VwQ 'CU= 15 |rw] `]kt x@ \w@ Qt xv}W}@ Q=Okt xmv}=

"CU= xOQm |}=U=vW =Q ?}U; pLt |DQ=@a x@ w |rw]

|Q}oxH}Dv "6
ha[ uOQ@u}@ R= Qw_vt x@ CFCM w CDF 'CFM |=yVwQVywSB u}= QO �
X}NWD Qw_vt x@ xDWPo QO "Ov=xOW xO=O xaUwD xO}O?}U; pLt X}NWD
|rw] `]kt l} |=yOwt pmW R= 'xOWxQ=W= |=yVwQ R= xO=iDU= =@ ?}U;
uDiQoQ_vQO =@ xW}ty xmCU= xOW xO=O u=WvVywSB u}= QO "CU= xOW xO=iDU=
OQm XNWt |DUQOx@ =Q xO}O?}U; |[Qa `]kt u=wD|tv |rw] `]kt l}
|rw] `]kt OvJ uDiQoQ_vQO =@ xm CU= xOW xO=O u=Wv |rw '�18 pmW Ovv=t�
"�34 pmW Ovv=t� CU= X}NWD QO=k |DUQOx@ ?}U; pLt '`]kt l} |=Hx@
pmW R= |rw] `]kt l} |=yOwt pmW uDiQoQ_vQO |=Hx@ Qo = 'Qo}O |DQ=@ax@
\ki xv Ow@ Ovy=wN QO=k =yVwQ u}= 'OwW xO=iDU= |rw] `]kt OvJ |=yOwt
?}U; pLt |DQ=@ax@ w xO}O?}U; |rw] `]kt xmr@ 'xO}O?}U; |[Qa `]kt

"OvyO X}NWD |DUQOx@ =Q

=yCWwv=B
1. curvature damage factor
2. change in 
exibility
3. change in 
exibility curvature
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