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Experimental study of mechanics behavior of sandstone under different stress levels
HE Mingming, LI Ning, HUAN Jiuyang, CHEN Yunsheng, ZHU Caihui
(Institute of Geotechnical Engineering,Xi”an University of Technology,Xi’an 710048 ,China)

Abstract: In order to discuss the effect of stress level upon rock mechanics behaviors under the
cyclic loading, WDT-1500 material testing machine is used to carry out sandstone cycle loading
tests in different stress upper limitations, different stress lower limitations, the same stress am-
plitudes and different loading frequencies. Also, the comparative analysis is made of sandstone
mechanics behaviors under different loading conditions, whereby revealing that the dynamic elas-
tic modulus of sandstone and Poisson’s ratio have their evolution laws with their cyclic number as
well as their varying laws with stress levels had stress amplitudes. Tests results indicate that the
yield stress of sandstone can be one dividing point appeared in the cyclic loading process of me-
chanics behavior variation, above or below which the varying laws of dynamic elastic modulus and
dynamic Poison’s ratio are dis-similar. As to the same sandstone specimen, dynamic elastic mod-
ulus and dynamic Poisson’s ratio increase with an increase in loading frequency, and decrease
with an increase in the amplitudes. And when the stress amplitudes are the same, there is a linear
relationship between dynamic elastic modulus and stress level.
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Fig. 1 Microscope image of sandstone sample
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Fig. 2 Curves of dynamic elastic modulus-cycle number

and stress amplitude of sandstone samples in

different stress upper limitations
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Fig. 3 Curves of dynamic Poisson’s ratios-cycle number

and stress amplitude of sandstone samples in

different stress upper limitations
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Fig. 4 Curves of dynamic elastic modulus-cycle number
and stress level of sandstone samples under cyclic

loading in different stress lower limitations
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Fig. 5 Curves of dynamic Poisson’s ratios-cycle number

and stress level of sandstone samples under cyclic loading

in different stress lower limitations
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