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Photoelastic Analysis of Principal Stresses Using Boundary
Element Method

Hidenobu IGAWA, Yosihiko HAYASHI and Teizo HIRANO

Abstract
This paper is concerned with an effective method to obtain the principal stresses throughout the whole interior
region of a two-dimensionally stressed photoelastic model. We compute the interior distribution of the sum of the
principal stresses over the photoelastic model by using the boundary element method based on Laplace’s differen-
tial equation, and carry out the separation of the principal stresses by combining this sum with the principal stress

-difference obtained from the photoelastic stress pattern. This method is a brief and accurate technique to

separate the principal stresses.
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Table 1 FEWCBFBIEHOT— (A—AWE (x=0))

y[mm] | o1—c:[MPa] a1+ a:[MPa] a[MPa] a:[MPa]
0.0 6.955 —6.896 0.030 —6.925
2.0 4.956 —5.076 —0.060 —5.016
4.0 3.469 —3:373 0.048 —3.421
6.0 2.298 —1.680 0.309 —1.989
8.0 1.203 1.057 1.130 —0.073
9.964 0.0 2.083 1.042 1.042

12.0 2.272 4.642 3.457 1.185

13.0 4.180 6.273 5.227 1.047

13.5 5.495 7.245 6.370 0.875

14.0 7.136 8.370 7.753 0.617

14.2 7.901 8.877 8.389 0.488

14.5 9.183 9.721 9.452 0.269

15.0 10.840 10.899 10.870 0.030
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Table 2 ARk BFBEHOT—F (B—BIHE (x=10[mm]))
y[mm] | o1—a[MPa] o1+ a:[MPa] a[MPa] a:[MPa]
0.0 5.653 5. 717 —0.032 —5.685
2.0 4.252 —4.550 —0.149 —4.401
4.0 2.922 —3.384 —0.231 —3.153
6.0 1.674 —2.239 —0.283 —1.957
8.0 1.035 —1.142 —0.054 —1.089
10.0 1.301 —0.134 0.584 —0.718
12.0 2.274 0.723 1.499 —0.776
14.0 3.297 1.356 2.327 —0.971
16.0 3.567 1.705 2.636 —0.931
18.0 2.741 1.786 2.264 —0.478
20.0 1.768 1.736 1.752 —0.016
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