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VQDUo w OyO|t u=Wv =Q lQD ẁQW \ki |}q=@ |xN=W "CU= Q=O}=B xQ=wty lQD

"OQ}o|t Q=Qk |v}}=B |xN=W |wQ Q@ lQD
hrDNt Q}O=kt <=R=x@ �� � u=tR p@=kt QO ��k � xOW Oa@|@ Q=Wi 4 pmW QO
V}=Ri= =@ OwW|t xO}O xm u=vJ "CU= xOW xO=O V}=tv �Oa@|@ |i=QLv= VvD� �
CUmW x@ |QDsm u=tR QO lQD w O@=}|t Vy=m CUmW Q=Wi Q=Okt '|i=QLv= VvD

"OUQ|t

|Q}oxH}Dv "5
"OW x�=Q= OwOLt `=aW =@ xv=to R= |a=aW lQD VQDUo |=Q@ |[=} Q pOt =OD@= QO
|Q=PoT=}kt R= TB "CU= xOW Qw_vt xv=to w p=}U |Q}PBsm =QD C=QF= pOt u}= QO
Oa@|@ QDt=Q=B w xOW Oa@|@ |wQu=Qo x@ OQ=O |oDU@ \ki ?=wH xm OW x_Lqt
QO QF-wt |=yQDt=Q=B s=tD `k=wQO "OQ}o|t Q@ QO =Q xv=to w |Q}PBsm =QD QF= xm |Qo}O
p=}U X=N Cr=L |=Q@ xr�Ut pL =@ TBU "OvwW|t `tH QDt=Q=B wO u}= QO xr�Ut
CUmW R= Oa@ CUQO lQD |x}rw= Q=O}=B=v OWQ |v}@V}B x@ jiwt pOt 'wQu=Qo Q}e
'OQ}o|t CQwY x}rw= Q=O}=B=v OWQ O=ODt= QO xm lQD Q=O}=B VQDUo s} SQ "OwW|t
hrDNt Q}O=kt |=Q@ xr�Ut C}=yv QO "OwW|t h}YwD pOt \UwD |@U=vt wLvx@
Q=Okt R= |i=QLv= VvD V}=Ri= =@ xm OW xO}O w 'OW pL xOW Oa@|@ |i=QLv= VvD

"ODi=|t j=iD= QD`} QU w QDOwR CUmW w OwW|t xDU=m CUmW Q=Wi

"|i=QLv= VvD hrDNt Q}O=kt |=Q@ � u=tR x@ C@Uv Oa@|@ Q=Wi |vLvt "4 pmW

|xN=W "CU= |Q=O}=B=v Qou=Wv OwN u}= w &OQ=O � u=Um} u=tR |=Q@ umtt ?=wH
� Oa@|@ lQD pw] Q=Owtv QO |v}}=B |xN=W =@ Q_=vDt u=tR � Q=Wi Q=Owtv QO |}q=@
|xN=W TmaQ@ "CU= q=@ Q=Wi =@ lJwm |x}rw= |=ylQD ?U=vt w CU= u=tR
Q_=vDt 'u=tR � lQD pw] Q=Owtv |}q=@ |xN=W =@ pO=at u=tR � Q=Wi Q=Owtv *|v}}=B

"CU= QDsm Q=Wi =@ QDnQR@ |=ylQD =@
"OW=@ QiY pO=at x}rw= lQD QO Xr=N Q=Wi u=tR -=O@t QO xm CU= u; Q@ ZQi
lQD xm |v=tR |va} 'OvQ=O OQ@ Q=m CUmW R= Oa@ |=Q@ \ki xtm =L CqO=at sDU}U
j@]vt lQD CUmW 'CU= wQu=QoQ}e p=}U uwJ� 'Ovm|t VQDUo x@ ẁQW x}rw=
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3. fracture opening
4. climbing edge dislocations
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13. scaling
14. evolution parameters
15. k-scaling
16. time scale
17. edge crack

18. displacement discontinuity method (DD method)
19. large time asymptotic
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