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Abstract

This study investigates the effect of mineral composition on the acoustic emission (AE) characteristics
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during shear failure of granite. Two granite samples with different mineral compositions were se-
lected to analyze their mechanical effects, acoustic emission characteristics, and crack propagation
modes. Experimental results showed that granites with a higher mineral composition exhibited
more complex mechanical responses, characterized by stronger nonlinearity and abrupt failure be-
havior, while those with fewer minerals demonstrated more stable and uniform shear behavior.
Furthermore, granites with a higher mineral composition released more acoustic emission energy
and higher ringing counts during shear, indicating a more frequent and complex failure process. In
contrast, granites with fewer minerals exhibited lower acoustic emission intensity and fewer local-
ized failure signals. Regarding crack propagation, rocks with a rich mineral composition displayed
complex and rapid crack propagation modes, with frequent localized failures, whereas those with
fewer minerals exhibited more uniform crack propagation, lacking complex micro-crack interac-
tions. The study highlights that mineral composition significantly influences the microstructure,
mechanical properties, and failure modes of rocks. Granites with a higher mineral composition are
more prone to abrupt energy release and crack propagation during shear failure. Therefore, min-
eral composition can serve as an important parameter for evaluating rock shear behavior and fail-
ure mechanisms in rock mechanics performance prediction and engineering design.
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Figure 1. Polarizing microscope image and XRD data
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Figure 2. Experimental setup
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Figure 3. Relationship among stress, energy, and ring counts of H-type granite
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Figure 4. Relationship among stress, energy, and ring-down counts of B-type granite
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Figure 5. Dynamic b-value of H-type granite
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Figure 6. Dynamic b-value of B-type granite
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Figure 7. Dynamic RA-AF of H-type granite
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Figure 8. Dynamic RA-AF of B-type granite
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