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NUMERICAL SIMULATION STUDY ON MECHANICAL PROPERTIES OF

DIGITAL CORE CONSIDERING FLUID SOLID COUPLING

Wenjie Ma

Yongfei Yang?!

(1 School of Petroleum Engineering, China University of Petroleum (East China), Qingdao, 266580, PR China)

The cracks and pore structures inside the rock are complex, and the process of rock from

compression to fracture is complicated. Under the joint action of rock stress and fluid flow, cracks and pores in



rock tend to converge or expand and penetrate, which can easily lead to the deterioration of rock mechanical
properties until rock failure. Therefore, the study of rock strength and stress-strain state under triaxial stress at
the microscopic level is of great help to the in-depth understanding of rock mechanical properties. In this paper,
based on the digital core and considering the fluid-structure interaction, the true triaxial numerical experiment is
carried out on the real pore structure, and the mechanical properties of rock are studied at the micro scale, so as
to explore the change law of the mechanical properties of rock at the micro scale. The results show that when
the volume strain is between 0.014 and 0.024, the pore-throat parameters will change abruptly. When the
particle size is smaller, the shear strength is higher and more sensitive. When there is water in the pore, the shear
strength obtained in the case of undrained condition is greater than that in the case of drained condition.

Key words digital core, stress-strain, fluid solid coupling, drained condition, numerical simulation



