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Failure Characteristics and Fractal Study of Rock with Multiple

Fractures under Biaxial Compression
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(School of Civil Engineering, Changsha University of Science and Technology, Changsha 410114, China)

Abstract: To analyze the influence of closed multi—cracks on the mechanical behavior, deformation characteristics and failure
mode of rock —like specimens under different lateral confining pressures, high — strength gypsum was used and rock — like
specimens with closed multi—cracks were fabricated by the pre—installed strip method. Biaxial compression tests were conducted
on these specimens. The box dimension method was introduced to calculate the fractal dimension of cracks, and the degree of
damage and fracture of the specimens was quantitatively characterized. The relationship between compressive strength and the
fractal dimension of cracks was also explored. The research results show that under medium and low confining pressure
conditions, the initiation stress, compressive strength, elastic modulus and peak strain of the specimens all decrease first and
then increase with the increase of the fracture inclination Angle, and are the smallest when the fracture inclination Angle is 45°.

Under the condition of high confining pressure, the compressive strength, elastic modulus and peak strain of the specimens
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showed a downward trend. Under different confining pressures and fracture forms, the failure modes of specimens mainly include

tensile failure, shear failure, combined tensile —shear failure and crushing failure. The fractal dimension of the crack first

increases and then decreases with the increase of the crack inclination Angle, and it is the largest when the crack inclination

Angle is 45°. The crack fractal dimension gradually decreases with the increase of lateral confining pressure, and the

compressive strength of the specimen and the crack fractal dimension approximately follow a negative correlation. The research

results not only enrich the theoretical system of multi—fracture rocks, but also provide references for engineering problems such as

tunnel and slope support.
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Table 1 Physical and mechanical parameters of materials
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Fig. 1 Spatial layout and geometric parameters of fractures
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Fig.3 Stress state of fracture surface under biaxial compression
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Fig. 4 Diagram of crack initiation stress variation with crack angle
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Fig. 5 Diagram of compressive strength variation with crack angle
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Fig. 6 Relationship between elastic modulus and crack inclination
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Fig. 7 Relationship between axial peak strain and crack inclination
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Fig.8 Crack extraction flow chart
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Fig.9 Failure diagram of specimen with different crack forms
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Fig. 10 Relationship between fractal dimension and crack inclination
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Fig. 11 Fitting graph of compressive strength and fractal dimension
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