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Abstract

Exploration in engineering force under the action of rock fracture crack propagation and the
strength of the fractured rock mass deformation characteristics is very necessary. In this paper,
uniaxial and biaxial loading tests are carried out on cubic rock samples with prefabricated double
fractures. This study investigates the rupture behavior of fractured rocks under uniaxial and biaxial
loading based on the evolution of surface strain fields using Digital Image Correlation (DIC),
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acoustic emission ring count, and the inter-event time function of acoustic emission events. The re-
sults show that: (1) the acoustic emission event rate function can well characterize the failure pro-
cess of rock and can provide more information than the acoustic emission ringing count. (2) During
the loading process, fractured rocks exhibit strong progressive fracture characteristics, with a slow
loss of axial bearing capacity in the post peak stage. Compared to uniaxial loading, the peak strength
of the two types of fractured rock samples under biaxial loading increased by 9.6%. (3) Compared
with uniaxial loading, the sample under biaxial loading is relatively more complete after failure,
and the main macroscopic fracture surface is reduced, which is because the lateral confining pres-
sure constraints inhibit the generation of the fracture surface.
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Figure 1. Geometry of fissured sandstone specimens
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Figure 2. ZTRS-210 large tonnage rock straight shear instrument
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Figure 3. Schematic diagram of the test loading setup
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Figure 4. Evolutionary characteristics of stress, ringing counts, and AE event rate for specimens S1-0
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Figure 5. Evolutionary characteristics of stress, ringing counts, and AE event rates for specimens S1-5
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Figure 6. Evolutionary characteristics of the surface strain field (maximum principal strain) for specimens S1-0
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Figure 7. Evolutionary characteristics of the surface strain field (maximum principal strain) for specimens S1-5
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