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Newmark schemas 



Step 1 



Step 2  

Non linear equation 

Semi-smooth linear equation 



Step 3  



Rayleigh wave Cracked body 

Extreme contact Test 
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ÅUniqueness and stability for problems where the 

unknown is a geometric object is a classical subject, but 

is not completely solved for crack problems. 

 

ÅInverse crack problems are regarded as difficult, mainly 

because they are ill-posed.  

 

ÅThe instability induced in the ill-posed problem makes 

difficult  numerical calculation.  The use of regularization 

computational procedures is necessary?. 
 



A Overspecified data 



Free boundary 

Non null 

traction 

Observation zone 

How many crack lines are coherent with a observation data set? 



Observation zone 



A observable part 

Almansi lemma 



O connected component of the complementary set 



O Connected component of complementary set 



O Connected component of complementary set 

contradiction 







 for all v in Vc , with  final conditions 

 for all v in Vc , with  initial conditions 



In order to the identify the unknown crack we have a measurement u of 

the displacement over a part ũS of the external boundary ũN. If we 

consider  loads such as ga(x) = 0 if x  ɴũN \ ũS, the  reciprocity gap is 

known for each choice of ga. 



ɋ 
C 

Cavity  

ũc 

Cracks Vol(C)=0  

tip 

c piecewise smooth 



ɋ 

Å Bulk  volume 

Å Crack  volume 

Å Tip  volume 

According to Gurtin we say that a field ה defined away from the 

crack is smooth away from the tip if, away from z, ה and its 

derivatives have limits up to the crack from either side. 










