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Analysis of Stress Distribution Law of Anchoring Interface of Rock Mass
with Penetrating Joints
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Abstract: Considering the pullout conditions, the stress distribution law of the interface between the
full-length grouted rock bolt and rock mass with penetrating joints is analyzed. The interface shear
stress distribution function of rock mass without joints is modified.. The value of the correction factor
under certain conditions is determined. The stress transfer parameter C is defined and the finite differ-
ence software Flac™ is used to analyze the influence of its influence factors ¢.¢.y.. The main influ-
ence factor anchor angle  is determined and the anchoring angle factor £ is added to the modified for-
mula. The distribution of shear stress at the pulp-rock interface under different anchorage angles is ana-
lyzed. The results show that stress concentration occurs in the ribbed steel bars, and the grouting body
plays a homogenization role. Under the pullout condition, the stress-concentrated phenomenon occurs
mainly in the vicinity of the anchor end and the joint surface. The shear stress of the upper and lower
rock mass at the slurry-rock interface follows the hyperbolic distribution. The shear stress of the slurry-
rock interface decreases with the anchoring angle § and decreases first and then increases. It means
that when the inclination of the anchor is around 60°, the anchoring effect on the rock mass is the best.
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Table 1 Material parameters of numerical experiments

E/ Tens/ C/
R . v w/° @/°
GPa MPa MPa
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Fig.4 Three dimensional stress distribution of ribbed steel bar
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Fig.5 Soil deformation around the rod
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Table 2 Comparison of interface shear stress values between slurry and rock under different cohesion

it 181 8 Bl /m 0~0.056  0.056~0.11  0.11~0.19 0.19~0.49  0.49~0.89  0.89~1.1 1.1~1.5
c=1e5 Pa i 1 55 hj ) 2.567 8 2.4400 1.9200 1.5300 0.880 0 0.490 0 0
¢=0 Pa i St 10 59 )i 71 2.567 5 2.4375 1.917 5 1.527 5 0.877 5 0.487 5 0

R3 FRANEZEATR-EFREENAEE

Table 3 Comparison of interface shear stress between slurry and rock under different internal friction angles

i 151 9l /m 0~0.056  0.056~0.11  0.11~0.19  0.19~0.49  0.49~0.89  0.89~1.1  1.1~1.5
=201 S 181 57 J; g 2.569 8 2.450 0 1.9350 1.720 0 0.910 0 0.510 0 0
@=0°IN 5 1811 55 i 2.567 5 2.4375 1.917 5 1.5275 0.8775 0.487 5 0

x4 AEEKABTR-EFEE K AERLL

Table 4 Comparison of interface shear stress values between slurry and rock under different dilatancy angles

45 1 L/ m 0~0.056  0.056~0.11 0.11~0.19  0.19~0.49  0.49~0.89  0.89~1.1  1.1~15
y="20°I 51 11 57 137 7 2.570 1 2.452 5 2.050 0 1.800 0 1.0100 0.560 0 0
y= 0"} 5L ifif 59 1 2.567 5 2.4375 1.9175 1.5275 0.877 5 0.487 5 0
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