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Abstract

The mode I fracture toughness Ki. of rocks is a mechanical properties index which characterizes
the resistance of instability expansion of inner cracks, namely brittle fracture damages of materi-
als, but it is usually difficult to obtain this parameter in laboratory test. Therefore, based on the
equivalent principle of uniaxial tensile strength of rocks, combining the relationship between
mode I fracture toughness K. and tensile strength of rocks with the relationship between experi-
ence parameter m; of Hoek-Brown (H-B) strength criterion and uniaxial compressive, tensile
strength of rocks, a new estimation method of mode I fracture toughness K. of rocks based on
uniaxial compressive strength and experience parameter m; of rocks is proposed. Lastly, the relia-
bility of the correlation is validated by some related testing results. When the basic testing data
are unavailable, the proposed correlation can provide a preliminary estimation value of mode I
fracture toughness K. by the uniaxial compressive strength of rocks.
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Table 1. Empirical formulas of mode | fracture toughness and tensile strength of rocks

1 AAEMRIE K SHBRELE /ARG R
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XA ZE[10] o= 8.23K;, TR AR
Whittaker £5[6] v = 9.35K,. — 2.53 (R = 0.62) HRRBPE A, BRER
Zhang Z X [14] or = 6.88K,; (R?=0.94) FRA R RA A

Table 2. The experience relations between m; and strength parameters of rocks
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Table 3. Part of statistical results of uniaxial compressive strength and tensile strength of rocks
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Figure 1. The relationship between parameter m; and ratio of o /oy
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Table 4. Calculation results by the modified probational correlation
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