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Experimental study on dynamic compressive mechanical properties
of sandstone with low temperature and natural water content

ZHANG Huan', PING Qi'*, WU Mingjing'
( 1. Ministry of Education's Engineering Research Center of Mine Underground Projects, Anhui University of Science and Technology, Huainan,
Anhui 232001 , China; 2. Key Laboratory Being Built by Anhui Province and Ministry of Education for Coal Mine Safety and
Efficient Exploitation, Anhui University of Science and Technology, Huainan, Anhui 232001 , China)

Abstract; In order to study the dynamic mechanical properties of sandstone, impact compression tests were per-
formed on low temperature and natural water content sandstone specimens under 6 kinds of loading rate by split
Hopkinson pressure bar (SHPB) apparatus. The results show that the dynamic compressive strength and the elas-
tic modulus of the sandstone at —10 C is greater than that at —15 ‘C, the dynamic compressive strength increa-
ses in a power function with the strain rate. The dynamic elastic modulus is positively related to the strain rate
and in a polynomial function both at =10 C and -15 ‘C. The dynamic stress-strain curve is able to divide into
4 stages and the strain range in the strain softening stage increases with the increase of strain rate. Failure modes
of sandstone specimens range from tensile failure modes in block splitting structure and lamellar spallation struc-
ture to shear failure modes in cone structure until to crushing failure modes in granular structure with the increase
of strain rate.

Key words: rock dynamics; low temperature; SHPB; dynamic strength; strain rate effect
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