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Growth distribution laws and characterization methods of cracks of
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Abstract: A series of triaxial compressive tests and CT scanning tests on tight sand are carried out using the triaxial testing
machine and CT scanning machine. The CT images of fractured cracks subjected to diverse triaxial stresses are obtained. The
image processing technique and statistic principles are employed to extract geometric morphology of crack growth. The
geometrical parameters are proposed to describe the growth morphology of fractured cracks, i.e., area, length, width and fractal
dimension. The distribution characters of geometric parameters are analyzed. The effects of confined pressure on distribution
characters of the above geometric parameters are exposed. The results show that the confined pressure has significant effects on
the geometrical features of fractured cracks, such as area, length, width and fractal dimension. The area, length and width are all
smaller when the confined pressure is smaller. With the increase of the confined pressure, the values of geometrical parameters
rise also. The diverse confined pressures lead to different probability density distribution functions of geometrical parameters.
The fractal dimensions of fractured cracks accord with the exponential decline law when the confined pressure rises. The fractal
dimensions of cracks subjected to low confined pressure are larger than the ones subjected to high confined pressure. When the
confined pressure is lower, the cracks with larger fractal dimensions exhibit complex geometric morphology and rough
boundary curves. The crack networks with more small cracks occupy the whole cross section of specimens. When the confined
pressure is higher, the cracks with less fractal dimensions become more regular and smooth. The main cracks approximating
straight line appear and the small cracks disappear.
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Table 1 Fractal dimensions of fractured cracks subjected to different confined pressures
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IR LR R = 57 534, AH BRI (<20
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4L,

(2) [ Foo G FE /3 AR AT 35 A5, 24
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(3) [ A N R S058 B 1) o0 A R A — 0 1)
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S oA, BEAE R R, RN EE R SRR
RGBSR L ) R0 B FE AR R T o PR s LA
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ML, WAFAEAE IR, HA 58 RS L
i PR 4R 234 R, RS fE ] W N, S Ran it
HER, MAERLRD .

(4) WEINFALL o T AERBE A B H 8 M 9/ »

SRRECLE S (REERAE T (<10 MPa), Wb
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