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Fig. 1. Cross-sections of borehole breakout. A) Spiral-Shaped in artificial sandstone [12]. B) Dog-Ear-Shaped in Westerly
granite [18]. C) Slot-Shaped in Aztec sandstone [19]
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minimum horizontal stress are considered fixed)
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Fig. 6. The breakout failure zone for the different values of the ratio of in-situ stress and cohesion (friction angles and
minimum horizontal stress are considered fixed)
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Brown Failure criterion)
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Table 2. Mechanical and in-situ stresses ratio parameters for three different cases
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Fig. 9. The breakout failure zone for the different values of the in-situ stress ratios (mechanical properties are considered
fixed)
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Fig. 10. The breakout failure zone for the different values of the in-situ stress ratio and m parameter (uniaxial strength and
minimum horizontal stress are considered fixed)
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Fig. 11. The breakout failure zone for the different values of the in-situ stress ratio and uniaxial strength (m parameter and
minimum horizontal stress are considered fixed)
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Table 3. Comparison of observed and theoretical breakout maximum depth in Auburn, New York (Mohr-Coulomb and
Hoek-Brown criterion)
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Table 4. Mechanical properties of rock in Hoek-Brown failure criterion for three types of rocks A, B, C
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Coulomb and Hoek-Brown failure criteria for three types
of rocks A, B, C
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