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Study on Mechanism of Strength Strengthening and Deterioration of Clay-Rich Sandstone Under High Temperature
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Abstract:In order to study the effect of heat treatment on the physical and mechanical properties and strength change
mechanism of clay-rich sandstone, the clay-rich sandstone specimens were heat treated at 25 C, 200 ‘C, 400 °C, 600 ‘C and
800 “C, respectively, and the physical parameter measurement test and uniaxial compression test were carried out on the
specimens after heat treatment. The results show that with the increase of heat treatment temperature, the mass of sandstone
specimens decreases continuously, the wave velocity and elastic modulus increase first and then decrease, the porosity and peak
strain decrease first and then increase. The strength of the sandstone specimens shows strengthening characteristics at 25 =600
°C heat treatment temperature, and shows deterioration characteristics at 600 —800 ‘C heat treatment temperature. Finally, the
strength change mechanism of clay-rich sandstone is revealed from three aspects: particle thermal expansion, mineral
dehydration, mineral phase change and thermal decomposition. The research results provide a reference for the study of the
thermal characteristics of clay-rich sandstone, and lay a theoretical foundation for the repair and reinforcement of underground
space rock engineering under high temperature.
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Table 1 Physical parameters of sandstone

specimens before and after heat treatment

Fhdib 2T sk 2 b2

HR/ w/ MR/ WeH/ R/ OWRE/ W/ iR/
(g/cm®)  (m/s) C (m/s) g

™ &

mm mm

49.40 100.10 2.62 2 941 502.13 25 — —

49.45 100.08 2.62 2941 504.27 200 3030 502.78
49.40 100.09 2.62 2971 502.54 400 3125 499.59
49.44 100.11 2.62 2 941 503.95 600 2 041  484.50
49.46 100.11 2.63 2 941 505.14 800 1667 482.77
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Fig.1 Wave velocity and quality of sandstone

specimens after heat treatment
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specimens after heat treatment
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Fig.3 Stress-strain curves of sandstone

specimen after heat treatment
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Table 2 Mechanical parameters of sandstone
specimens after heat treatment
AL IR T/ °C i i /MPa WEE RN A/ % B/ MPa
25 122.25 0.78 23.77X10°%
200 125.92 0.73 24.79 X103
400 136.95 0.77 26.74X10%
600 164.34 1.80 16.98 X 10°
800 135.30 1.97 13.02X10°%
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Fig.4 Strength, peak strain and elastic modulus of

sandstone specimens after heat treatment
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Fig.5 XRD mineral analysis results of sandstone

under high temperature conditions
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