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Experimental studies on split mechanical properties and fracture evolution
behavior of bedding sandstone after high-temperature treatment
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Abstract: The Brazilian test was conducted on sandstones containing vertical and horizontal laminations after 25 C to 1 000 'C
treatment. Digital imaging correlation (DIC) was used to record the evolution of the horizontal strain field of high-temperature
bedding sandstone during the splitting process. Meanwhile, microscopic structural damage characteristics of samples after different
temperatures treatment were investigated using scanning electron microscopy (SEM). The results show that: (1) The strain
concentration of the bedding sandstone before splitting can be divided into two types: the strain concentration at both ends of the disk
(<400 C) and the strain concentration at the center of the disk (>400 ‘C). (2) With the increase of temperature, the tensile strength of
vertical and horizontal bedding sandstone first increases and then decreases and reaches the maximum at 200 ‘C. With the increase of
temperature at 600~1 000 ‘C, the effect of bedding on the tensile strength gradually decreases. Temperature becomes the main factor
affecting the tensile strength after a threshold temperature of 800~1 000 “C. (3) The microstructure damage analysis shows that the
sandstone matrix is mainly characterized by increased cracks and extended length after the lower temperature treatment, while the
crystal is still intact. Also, after this treatment, both the number and size of pores in the bedding plane increase and more damage in
bedding occurs. However, when the temperature is higher, the damage of matrix and bedding is very similar, which is the main reason
for the variations in strain and strength of the sample after heat treatment.
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Fig.1 Sample preparation and test equipment
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Fig.3 Comparison of sandstone in two bedding directions

&/ %
0.20

&/ %

¥R 0.04 8
-0.11
&/ % &/ %
0.21 0.22

0.00 0.05

.20 —0.12

(b) 200 C (c) 400 C

B4 BEBRE A
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Table 1 Brazilian test results
R EHZE KRR
/ C NI WEEME/N  BidisEE/MPa  “FI{E/MPa N VEAEREUN  PrhissfE/MPa  “F¥J{E/MPa
25 Al-25 11 925.6 6.07 5.83 B1-25 14 112.0 7.19 8.11
25 A2-25 12 564.4 6.40 5.83 B2-25 17 848.8 9.09 8.11
25 A3-25 9 884.0 5.03 5.83 B3-25 15793.2 8.04 8.11
200 A1-200 13951.6 7.11 7.32 B1-200 24 3244 12.39 11.42
200 A2-200 13 580.4 6.92 7.32 B2-200 22 036.8 11.22 11.42
200 A3-200 15557.6 7.92 7.32 B3-200 20918.0 10.65 11.42
400 A1-400 132252 6.74 6.68 B1-400 20774.4 10.58 11.09
400 A2-400 14 623.6 7.45 6.68 B2-400 21149.2 10.77 11.09
400 A3-400 11511.2 5.86 6.68 B3-400 23 411.6 11.92 11.09
600 A1-600 9 098.8 4.63 4.98 B1-600 15 800.0 8.05 9.58
600 A2-600 9951.6 5.07 4.98 B2-600 21 469.6 10.93 9.58
600 A3-600 10274.0 5.23 4.98 B3-600 19183.2 9.77 9.58
800 A1-800 6 865.2 3.50 3.10 B1-800 10516.8 5.36 5.22
800 A2-800 52029 2.65 3.10 B2-800 10014.0 5.10 5.22
800 A3-800 6204.0 3.16 3.10 B3-800 10204.8 5.20 5.22
1 000 A1-1000 2 662.8 1.36 1.46 B1-1000 3352.8 1.71 1.73
1 000 A2-1000 23472 1.20 1.46 B2-1000 2 958.0 1.51 1.73
1 000 A3-1000 3560.4 1.81 1.46 B3-1000 3874.8 1.97 1.73
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