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Experimental study on P- and S-wave velocities and Poisson’s ratios of rocks
under high temperature and high hydrostatic pressure

CHANG Yu-fei'?, LIU Yong-gang'”
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Abstract: In order to study the elastic physical parameters of the rocks under high temperature and high hydrostatic
pressure, in this paper, we used the self-designed experimental facility (high temperature and high hydrostatic pressure of
gas) to have measured P-and S-wave velocities of four limestone samples under temperatures (25—400°C) and hydrostatic
pressures (0—300 MPa) by means of ultrasonic pulse reflection method, and calculated the Poisson's ratios of the rocks.
The experimental results indicate that under room temperature and high pressure, with the increase of pressure, the P- and
S-wave velocities of rocks are non-linearly and rapidly increased when the gas confining pressure is less than 200 MPa,
but then they are approximated linearly increased when the gas confining pressure is higher than 200 MPa. In particular,
the Poisson’s ratios of rocks are rapidly increased when the gas confining pressure is less than 200 MPa, however, they are
limitedly changed when the confining pressure is greater than 200 MPa. Therefore, it can be inferred that the pore closing
pressure of the limestone samples in this experiment is about 200 MPa. Under constant pressure and high temperature
which is less than 300°C, the confining pressure had limited the thermal expansion of the fracture, the P- and S-wave
velocities of rocks are changed linearly and slowly, and the Poisson's ratios of rocks are generally constant or slightly

increased. Under constant pressure and high temperature which is greater than 300 °C, the confining pressure of 300 MPa
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can no longer limit the crack expansion caused by temperature, the P- and S-wave velocities of rocks are decreased, and
the Poisson's ratios are slightly decreased.
Keywords: Limestone; High temperature and high pressure; Hydrostatic pressure of gas; Dual module transducer; P- and

S-wave velocities; Poisson’s ratio
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