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Fig. 3 Relationship between rate of average Fig. 4 The relationship between average
mass change and temperature wave Velocity and temperature
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Fig.5 Curves of tensile stress-compression deformation Fig. 6 Curve of compression deformation in

compaction stage-temperature
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Fig. 7 Relationship between peak tensile Fig.8 Curve of lateral strain-compression deformation

stress and temperature
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Experimental Investigation on the Effect of Temperature on
Physical Characteristics and Tensile Strength of Grey Sandstone

DAI Jin-qiu', SU Zhong-jie' , ZHAO Ming-chao®
(1. Colleage of Civil and Transportation Engineering, Liaoning Technical University, Fuxin 123000, Liaoning, China;
2. Liaoning Xinda Detection Co. LTD. , Fuxin 123000, Liaoning, China)

Abstract: In order to investigate the effect of temperature on physical characteristics and tensile
strength of grey sandstone, radial compression experiment for gray sandstone disk specimen subjected
to different high temperatures was carried out. Combined with dynamic signal testing and analysis
system, the lateral strain in specimen’s middle part was real-time monitored and recorded. By using
non-metallic ultrasonic detecting instrument, SEM and other means, longitudinal wave velocity,
microstructure characteristics of grey sandstone subjected to different high temperatures were
characterized. Experimental results show that O High temperature results in the longitudinal wave
velocity and mass of grey sandstone decrease by 50. 03% and 3. 83% respectively, along with the rise
of temperature, the damage degree of grey sandstone increases, meanwhile, both longitudinal wave
velocity and mass change abruptly at temperature of 600°C. @The tensile strength of grey sandstone
decreases along with the increase of temperature, which approximately presents negative linear
distribution; with the increase of temperature, peak compression deformation and peak lateral strain
decrease, and both change abruptly at temperature of 600°C. @ High temperature results in sandstone
color changes from gray white to light yellow, the waviness of cross section decreases, but the amount
of crack and crack type increase with the temperature rising. Above results may provide reference for
stability analysis of underground structure subjected to high temperature action.

Keywords: high temperature; grey sandstone; damage degree; tensile strength; microscopic structure



