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Interrelated law between mode-  fracture toughness and
compression strength of rock

LI Jiang-teng, GU De-sheng, CAO Ping, WU Chao

(School of Resources and Safety Engineering, Central South University, Changsha 410083, China)

Abstract: The mechanics parameters of marble, upper lherzolite, down lherzolite, granite and ore were tested by uniaxial
compression testing and relaxation method of double torsion constant displacement load using Instron1342 type electro
hydraulic servo test machine. Compression strength and the mode-  fracture toughness K . were obtained. Their
relationships were studied based on the testing data. The results show that mode-  fracture toughness X . increases
with the increase of compression strength o, and the curve of mode-  fracture toughness K . and compression
strength o, is in accordance with linear rule, the expression is: K .=0.026 50.+0.001 4, and the coefficient of
determination R* is 0.94. The expression may provide a helpful method for estimating the fracture toughness through the
compression strength which can be measured easily.

Key words: rock; compression strength; fracture toughness
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Table 1 Testing values of compression strength and Young modulus
/MPa MPa /GPa /GPa

1-1 62.13 34.10 0.27
1-2 64.90 62.7 23.40 33.70 0.23 0.26
1-3 61.07 43.60 0.28
2-1 20.01 12.80 0.23
2-2 25.74 19.50 0.39
2-3 32.41 21.40 0.23
2-4 24.61 25.61 23.60 17.70 0.27 0.29
2-5 17.80 17.40 0.33
2-6 8.72 20.80 0.31
2-7 33.01 9.54 0.3
3-1 40.20 23.40 0.21
3-2 50.80 .96 30.50 26,70 0.28 024
3-3 30.90 36.50 0.21
3-4 49.95 16.40 0.26
4-1 56.16 20.84 0.21
4-2 72.93 531 35.87 32,95 0.29 0.24
4-3 44.55 40.32 0.23
4-4 38.76 34.79 0.23
5-1 21.00 14.00 0.29
5-2 48.43 25.20 0.2
5-3 35.97 37.92 30.10 23.60 0.21 0.23
5-4 36.25 11.00 0.21
5-5 47.95 37.7 0.23
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Fig.1 Schematic diagram of double torsion specimen
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Fig.2 Schematic diagram of testing device and loading mode

1/2
3(1+v)
K C=Pcwm|:wd3tn :l (3)
2.1
5

1 1 mm t/3

1 10 mm ““V?~
25 IJ_m[11—14,17] 3 5

d 4 (@ 5

Fig.3 Double torsion specimens
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Table 2 Fracture toughness X . testing value K ¢ /(MN-m>?)
1 2 3 4 5 6 7 8 9 10
1.53 1.54 1.57 1.51 1.56 1.55 1.67 1.62 — — 1.56
0.62 0.49 0.49 0.72 0.86 0.83 0.85 0.94 0.64 0.65 0.71
1.74 0.84 1.12 0.99 0.97 1.31 0.91 0.90 — — 1.10
0.89 091 0.93 0.98 — — — — — — 0.93
1.71 1.42 1.66 1.56 1.60 — — — — — 1.59
3 K ¢ Oc
Table 3  Fracture toughness and compression strength of rock
o/MPa 53.10 25.61 42.96 37.92 62.70
K ¢ /(MN'm™?) 1.56 0.71 1.10 0.93 1.59
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