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Tensile properties about two collinear cracks under plane extension

FAN Yongbo
(Institute of Mechanics (IMECH), Chinese Academy of Sciences, Beijing 100190,China)

Abstract: In order to deduce the tension properties of intermittent jointed rock with double-line, in terms of far-field

stress, this paper establishes a corresponding relationship between a far-field stress and the stress field around the

crack tip based on the theory of stress distribution of two collinear cracks under any load (Erdogam, 1962) and the

minimum strain energy density factor criterion (Sih, 1972). Furthermore, the paper demonstrates that the two

collinear cracks follow self-similar extension under tensile stress; the stress fields on the inside and outside of the

crack have the same distribution with some difference in magnitude, and the inside crack extends earlier than that of

the outside crack. If the material properties, the spacing and length of the cracks are known, the magnitude of

external destructive force can be derived.
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Fig. 3 isoline of x-direction stress

between two cracks
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Fig. 6 isoline of x-direction stress

outside of crack
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