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It is important to study the mechanical characteristics of rocks to meet the increasing demands of

deep mining and nuclear waste disposal. This paper mainly studies the temperature effects on fracture toughness
of sandstone sample with double notches through meso-experiments. The experiments indicate that the fracture
toughness increases exponentially with the temperature increment from 25°C to 150°C while decreases
exponentially with the temperature increment from 150°C to 300°C, and therefore 150°C is the critical
temperature. This result differs from most macroscopic experimental results. The possible reasons, such as
meso-scale, clay mineral and thermal cracking, are analyzed in detail.
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Table 1 Experimental data

i oK W R W RPN
a/mm W/mm B/mm P/N (MPa-mm*?)

25C-1 0.1805 2461 1.35 133 3.39811
25C-2 0.214 2.718 14 15.2 3.69109
25C-3 0.17 2.7 1.45 133 2.79936
30C-1 0.2945 2.739 14 18.3 5.16257
30C-2 0.203 2.536 1.36 12.8 3.3398
30C-3 0.1455 2.381 1.38 19.2 4.45466
35C-1 0.164 2.448 1.45 12.8 2.91834
35C-2 0.208 2.516 1.46 20.1 4.98365
35C-3 0.22 2.61 1.42 12 3.03252
40°C-1 0.214 2.458 1.45 16.2 419791
40°C-2 0.214 2.508 14 115 3.02524
40°C-3 0.118 2.456 1.37 16 3.26377
45°C-1 0.2365 2.563 1.39 13.2 3.59607
45°C-2 0.1645 2.719 1.43 16.6 3.46073
45°C-3 0.136 2.522 1.39 25.6 5.38201
50C-1 0.206 2.999 1.45 18.8 3.92112
50°C-2 0.1495 2.699 1.37 14.2 2.96751
50C-3 0.1805 2.641 1.45 9 1.99532
100C-1 0.314 2.728 1.389 19.6 5.77454
100C-2  0.2085 2.811 14 125 2.89769
100C-3 0.165 2.74 14 22.8 4.82525
150C-1  0.2085 2.387 14 47.6 12.98472
150C-2 0.244 2.688 14 47.6 12.47078
150°C-3  0.2805 2.651 14 27.6 7.85213
200°C-1 0.208 2.506 1.36 215 5.74546
200°C-2  0.2165 2.553 1.43 36.1 9.18703
200°C-3 0.176 2.492 1.37 50.8 12.4735
250°C-1  0.2025 2475 1.35 2715 7.39677
250°C-2 0.184 2.408 1.39 45.6 11.67441
250°C-3 0.184 2.388 1.45 384 9.50291
300°C-1 0.214 2.538 1.35 36.4 9.81346
300°C-2 0.203 2.516 1.472 38.9 9.45178
300°C-3  0.2305 2.594 1.3935 29.6 7.84798
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different temperature
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