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Abstract

In this research, the photoelastic experimental hybrid method with Hook-Jeeves numerical method has

been developed: This method is more precise and stable than the photoelastic experimental hybrid method
with Newton-Rapson numerical method with Gaussian elimination method. Using the photoelastic

experimental hybrid method with Hook-Jeeves numerical method, we can separate stress components from

isochromatics only and stress intensity factors and stress concentration factors can be determined. The

photoelastic experimental hybrid method with Hook-Jeeves had better be used in the full field experiment
than the photoelastic experimental hybrid method with Newton-Rapson with Gaussian elimination method.
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Fig.2. Specimens for validation of the new
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method.
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Fig.4. Flow chart for Hook and Jeeves numerical method.
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Table.1. Geometrical and loading conditions for the

N
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inclined crack specimens for validation of the new

numerical technique, (3=30°.)

Specimen Geometrical and loading conditions
Nt | oy | omy | 2V | oy | PO | iy
1 40 12 0.3 6.23 1.47 5.9
2 40 16 0.4 5.79 1.17 5.0
3 40 24 0.6 6.08 0.88 3.6
ade AR (=) 7 30° ol
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Fig.5. Actual isochromatic fringe patterns
(2a/w=0.4, B=30°.)

(a) Actual isochromatic fringe pattern

(b) Plotted isochromatic fringe pattern
Fig.6. Isochromatic fringe patterns for inclined

crack, (B=30°, 2a/W=0.4.)
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(©) Tx/0o0
Fig.7. Stress contour lines for inclined crack

(8=30°, 2a/W=0.4.)
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Fig.8. Error function for inclined crack with respect

to number of terms N(2a/W=0.4, 3=30°).
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Fig.17. Stress intensity factor K,/K, for inclined
crack with respect to number of terms N

(2a/W=0.4, B=30°).
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