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ABSTRACT 

A two dimensional finite element model is proposed which 

allow,an accurate numerical evaluation of the crack tip dis-

placement and stress-state for a plane strain tensile loading 
an 

condition. The model is further extended to includeA  elastic- 

plastic state of material around the crack tip. Numerical 

results have been presented in this thesis for the displace-

ments and stresses around the crack tip for the applied 

nominal stresses of various magnitudes. Solutions were also 

obtained for the angular and radial variations of stresses 

around the crack tip. These results have been compared with tivz 

Westergaard solution. The FEM result compared well with the 

theoretical result. The values of the stress intensity factor, 

'<I, (for Mode I situation) have been obtained by this model 

with reasonable accuracy. The elastic-plastic model offers 

to present the spread of the plastic zone in the vicinity of 

the crack tip for stepwise incremental loading. 

Experiments have been conducted to find out the Mouth 

Opening Displacement (MOD) values and it compared well with 

the FEM results. 

A three dimensional FEM model has also been developed 

and numerical results have been presented for all the six 

components of stresses around the crack front. The magni-

tude of stresses show wide variations around the crack front. 

The result of the present investigation should aid in 

the interpretation of the test data for the edge cracked 

specimens. 
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