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Study on failure process of fractured rock by using a new material
containing three-dimensional internal fracture surfaces
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Abstract: As it is difficult to observe the failure process directly and carry out the tests on opaque rock-like materials
with built-in 3D cracks, in geophysical and geomechanical field, the study on the failure of fracture surface is still in its
early stage. A new transparent material whose tension-compression strength ratio can reach 1/6.6 at low temperature was
developed. Its properties are more similar to the rock than previous materials made by scholars. A set of technological
process and casting mould which makes specimens with multi cracks was developed and the tests under uniaxial
compression were conducted. Besides, the stress-strain relationship, the propagation process of secondary cracks and the
regularity of the fracture of specimens were studied as well. The results show that the destruction of the specimens goes
through about four stages before the fracture of specimen. Many different fracture characters for the specimens with 3D
cracks, which are much more complex than that of with 2D cracks are discovered.

Key words: transparent and brittle material; special technology process; prefabricated 3D crack; secondary crack
propagation; failure law
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Table 1

1

Mechanical parameters of new resin specimen

/GPa
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Fig. 2 New improved mould
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Fig. 3 Sample sketch and distribution of single-cracked
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Fig. 4 Crack propagation process of specimen
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