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Experimental study on initiation and damage strength characteristics of
similar materials of basalt brittle
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Abstract: The crack initiation and crack damage strengths of rock are the important indexes to evaluate the high stress failure
of hard rock. Based on the Hoek triaxial compression tests and acoustic emission tests, a brittle rock-like model material that
can characterize the physical and mechanical behaviors of basalt block is used to carry out researches on the deformation and
failure characteristics, acoustic emission characteristics, crack initiation and damage stress threshold levels, rock initiation and
damage strength characteristics of the model materials. The evolution characteristics of hard and brittle fractures of the model
materials are revealed. The crack initiation and crack damage stress thresholds of the model materials are given. The crack
initiation and crack damage strength envelopes of the model materials are defined. The initiation and damage strength
characteristics of similar materials of basalt brittle are investigated. The research results may provide certain technical support
for the early warning and prediction of stress-induced failures such as wall caving, rock-burst or rupture during the excavation
of underground cavities in basalt areas.
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Fig. 1 Failure mode of basalt samples and model materials in
uniaxial compression tests
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Fig. 2 Diagrammatic sketch of Hoek triaxial test devices
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Fig. 3 Hoek triaxial test stress-strain curves of brittle rock-like model material samples
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Fig. 4 Relationship curves of stress, ring-down count, cumulative ring-down count and time of testing brittle rock-like samples under

typical confinement stresses
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Table 1 Statistical table of crack initiation and crack damage stress

levels of brittle rock-like samples
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Fig. 5 Relationship curves of crack initiation and crack damage

stress thresholds of brittle rock-like model samples
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