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A Monotone Loading Constitutive Model of Rock
Based on the Harris Attenuation Function

XU Zhixiong' , FAN Wei’
(1. Department of Architectural Engineering, Fuzhou Polytechnic College, Fuzhou, Fujian 350108, China;
2. College of Engineering, Fujian Jiangxia University, Fuzhou, Fujian 350108 , China)

Abstract; In this paper, the constitutive model of rock under monotonic loading is analyzed based on deformation mod-
ulus. Firstly, according to the attenuation phenomenon that the deformation modulus decreases with the increase of
strain in the process of monotone loading, the Harris function is introduced to characterize the attenuation law of de-
formation modulus, and the constitutive model of rock under monotone loading is established. Then, according to the
extreme value theory and the characteristic values of the test curve, the model parameters are determined. Finally, the
theoretical values of the rock constitutive model are obtained by calculating the parameters of the experimental data u-
sing the proposed monotone loading constitutive model. The theoretical values are in good agreement with the experi-
mental results, which verifies the applicability of the model. The model parameter @ mainly reflects the macro strength
of rock, and the higher the value of a, the lower the peak strength of rock. Parameter b has little relation with rock
strength , but reflects the brittleness of rock. The larger the value of b is, the stronger the brittleness is, and the more
obvious the ductility is.
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