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 The objectives of this study are to experimentally assess the mechanical 

properties of sandstone under subzero temperature condition and to assess the 

performance of ground freezing technique using computer simulation. The uniaxial and 

triaxial compression test and Brazilian tensile strength test are performed on the Phra 

Wihan sandstone under various temperature (233, 253, 268, and 298 Kelvin) on three 

different conditions (dry, saturated with water and saturated with brine).  The results of 

the mechanical properties indicated that the tensile and compressive strengths under all 

of conditions increased with decreasing of temperatures. This is due to the specimens 

under low temperature have a lower thermal energy than those under high temperature.  

This allows the rock sample to absorb more mechanical energy and to develop higher 

stresses before the failure occur. The influencing of temperature on the rock 

deformability is displayed as elastic modulus and Poisson's ratio. The strength 

parameters and elastic parameter are determined by the results of the mechanical 

properties. The cohesion and internal friction angle based on Coulomb criterion, 

slightly increase with decreasing of temperatures. The “m” constant based on Hoek and 

Brown criterion decrease with decreasing temperature.  Two-dimensional (2-D) 

axisymmetric numerical simulation using program ANSYS 14.0 is also performed to  
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