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Analysis on the initiation and propagation of newly-generated
cracks in granite using PFC*"

QIAN Qingho', XU Jinming'?, HUANG Jizhong’
(1. Department of Civil Engineering, Shanghai University, Shanghai 200444, China;
2. Institue for the Conservation of Cultural Heritage, Shanghai 200444, China)

Abstract ; The initiation and propagation process of newly-generated micro-cracks in rocks is an important basis
for analyzing the engineering properties of rocks which can be investigated using particle flow simulation
method. In this study, the meso-scale mechanical properties of the granite were calibrated by the laboratory
uniaxial compressive experiment, and the real composition distribution of the meso-components in granite was
determined by the image processing technology. The particle flow code was then used to determine the types
and the initiation and propagation process of newly-generated micro-cracks. The features of the newly-
generated cracks in various stages during the deformation or failure process in rocks were furthermore explored.
The results show that: (1) under the uniaxial compression load, the most initiated cracks are tensile ones with
the firstly-generated shear cracks and following by tensile cracks; (2) the first newly-generated shear crack
occurred between the quartz and biotite, as well as the first newly-generated tensile crack occurred between
feldspar and quartz; (3) the strikes of the newly-generated tensile and shear cracks are 331° to 340° and 341°
to 350°respectively; (4) the propagation of newly-generated cracks shows different features before and after

peak load. Before peak load, the newly-generated cracks undergo the stages of compaction, growth of shear
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crack with increase of tensile and shear cracks, and rapid increase of tensile and shear cracks, while the

tensile and shear cracks increase rapidly after peak load. These results will provide certain reference for the

analysis of rock deformation or failure mechanism.

Keywords: granite ; real distribution; particle flow; newly-generated cracks
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composition distribution
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Fig.3 Stress-strain curves of specimen

x1 FHRRAEDERENAUDENZERSH
Table 1 Meso-scale physical and mechanical parameters of

granite by particle flow simulation
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Fig.4 Strike Rose diagrams of newly-generated cracks with various load levels
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