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Meso response mechanism of diorite under loading and
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Abstract; In order to explore the microscopic response characteristics of hard rock under the loading
and unloading stress paths, the diorite numerical model under 20 MPa confining pressure was carried out
by using the PFC*” program. Then, the numerical simulation results were compared with the laboratory test

results to verify the reliability of the numerical simulation scheme. On this basis, the change

# CESiS :1003-3033(2026)03-0221-08; U H 1.2025-08-10; 1&F& H 11.2025-12-10
s WAFMER T (1972—) 53 RS BHN T 808, B AR S0, MR R 45 [BI8F5E . E-mail: huzhping@ chd. edu. cn,



hoE " 2 R ¥ % R
- 222 - China  Safety

Science  Journal

characteristics of micro particle velocity, contact force and tensile shear micro-crack along the axial and
radial direction of the model during loading and unloading were studied. The results show that in the pre-
peak stage, driven by synergistic effects of terminal energy input and lateral confinement, particle axial
velocity exhibits higher values at the ends and lower values in the central region, while radial velocity
increases linearly from interior to exterior. Contact normal forces demonstrate enhanced distribution
characteristics along both axial (ends > center) and radial ( periphery > core) directions, with sustained
growth during loading. Tensile cracks dominate damage initiation, concentrating radially near unloading
surfaces while distributing uniformly axially. In the post-peak stage, an abrupt reduction of lateral
confinement triggers a dramatic particle velocity surge. Disintegration of force chains precipitates rapid
decay in contact normal and shear forces. Accelerated propagation of tensile-shear micro-cracks occurs at

the mesoscopic level, particularly with shear cracks concentrating and coalescing along double-shear
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planes, directly precipitating macroscopic bearing-capacity collapse.
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Fig.1 Stress-strain curves in laboratory test and numerical

simulation under different confining pressures
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Fig.3 Unloading stress curves in test and
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Fig.4 Numerical simulation and test curves of stress

and strain under loading and unloading condition
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Fig.5 Division of different parts in the model
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Fig. 6 Axial and circumferential deformation curves
of model during loading and unloading under

20 MPa confining pressure
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Fig.7 Change law of axial velocity components of particles in different axial regions
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Fig.8 Change law of radial velocity components of particles in different radial regions
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Fig. 12 Spatial distribution characteristics of tensile fractures during loading and unloading
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Fig. 14 Change curves of model stress-strain and number of micro-cracks during loading and unloading
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