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Abstract: Based on the indoor shear test data of filling joints, this paper uses the PFC2D to explore the numerical
implementation method of filling and anchoring joints. By establishing the filling joints of different roughness forms
and their anchoring calculation models, the strength characteristics and stress-strain curves of the filled joints under
anchored and unanchored conditions were compared. Results show that based on the shear test results of indoor
filling joints, the accurate microscopic parameters are obtained, which can be applied to the shear simulation of
subsequent anchoring and filling joints with good results. The shear strength of anchoring and filling joint is
improved to some extent compared with that without anchoring, and the shear displacement is significantly
increased when the strength reaches the peak value, but the contribution of the bolt to the shear strength of the
filling joint is different. Under the same filling thickness, the shear curves of anchoring and filling joint surface with
different roughness can be divided into three different forms, and the corresponding bolt contribution is also
different. Under the same roughness, the shear behavior of anchoring and filling joints with different filling
thicknesses is quite different, namely there exists a critical filling thickness, which maximizes the strength of
anchoring and filling joints under this thickness, and the critical filling thickness of joint surface with different
roughness is different.
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Fig. 3 Comparison of failure modes and stress-strain

curves between test and simulation
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numerical simulation under different roughness
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Tab. 1 Part of mesoscopic parameter values
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Fig. 5 Anchoring and filling shear model
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Fig. 6 Comparison of no-anchoring and anchoring

shearing curves of filling joints under different roughness
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Fig. 7 Shear curves of anchorage joints with different

filling thicknesses
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