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Study on uniaxial compression characteristics of
brittle rock and soil aggregate

FENG Chun*"?, LI Zhi-gang"?*, LI Shi-hai'*?
(1. Institute of Mechanics,Chinese Academy of Sciences, Beijing 100190, China;
2. Key Laboratory for Mechanics in Fluid Solid Coupling Systems, Chinese Academy of Sciences, Beijing 100190, China;
3. Roadway Construction Project Management Center of Beijing Municipal Roadway Administration Bureau,

Beijing 100031, China)

Abstract: Rock and soil aggregate (RSA) is widely distributed in China and the mechanical properties are
extremely different in one place from another, so it is important to study the influencing factors of
uniaxial compression. With the help of dimensional analysis, the non-dimensional relationship between
the uniaxial compression characteristics of RSA and the influencing factors is clarified. A stochastic
generation technique of rock block is proposed,which can produce stochastic block system with specified
gradation. With continuum-discontinuum element method (CDEM) , the macro mechanical properties and
evolvement laws of brittle RSA with structural feature is discussed, and the macro constitutive law,
uniaxial compressive strength and failure mode of brittle RSA with different rock contents and interface
strengths are analyzed. The results show that, with the increment of rock content, the macro uniaxial
compressive strength decreases rapidly; however, when rock content exceeds 15% ., the uniaxial
compressive strength is almost unchanged. With the same rock content and rock distribution, with the
increment of interface strength, the macro uniaxial compressive strength increases gradually; when the
relative interface strength exceeds 20, the uniaxial strength remains constant. When relative strength of
interface is less than 1, the penetrating crack will appear throughout the sample;and when the relative
strength is larger than 1, local compressive shear failure will occur near the middle and top of the

sample.

Key words: rock and soil aggregate;uniaxial compressive strength;rock content;interface strength;

failure mode

/Cite this paper:
. [I]. ,2018,35(3):356-363.
FENG Chun, L1 Zhi-gang, LI Shi-hai. Study on uniaxial compression characteristics of brittle rock and soil aggregate [ J]. Chinese
Journal of Computational Mechanics,2018,35(3) :356-363.



