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Abstract:
This study is an analysis of "the state of stress existing around a given crack in a biaxially-stressed,
two-dimensional, elastic solid containing a system of cracks. Photoelasticity was used to define the
stress condition around both a multiple-crack system used in the major study and around a single crack
used in the minor study. This minor study was an experimental and analytical analysis of the stress
conditions around a single crack. This information was used to analyze the experimental data obtained
from the multiple-crack study.

Several characteristics of the specific multiple-crack systems studied were observed. The largest
difference between principal stresses always occurred at the ends of the cracks. These end stresses were
probably increased by decreasing the crack’s radius of curvature, increasing its length, or orienting the
cracks at about 60 degrees with the major applied stress. The end-stress magnitude was a function of
both the sum of and the difference between the applied stresses. When the applied stresses were equal,
the stress fields were symmetrical about the cracks and the end-stress magnitudes were probably
proportional to the applied stresses. Changes in the stress fields due to changing the crack patterns are
complex.

The results of the entire study are intended to provide part of the background information necessary for
determining stress conditions in real fractured or jointed media. 
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