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Abstract In this paper,after the stress analysis of surrounding rocks, excavation simulated experiments and numer-
ical calculation are applied to study the characteristics of arching action under conditions of different rock proper-
ties. Firstly ,inner boundary and thickness are used to define an arch in surrounding rocks and to evaluate the stabil-
ity of underground openings. When the inner boundary is near openings, the surrounding rocks are stable. The thick-
ness of arching action indicates the extent to which the surrounding rocks are influenced by excavation. Less thick-
ness means fewer rocks are used to sustain their own weight and that of rocks above. Then,the arching action is de-
fined in the excavation simulated experiment. In this experiment, it is observed and analyzed that the increase of tan-
gential stresses occurs and an arch is formed around an opening. Data from the experiment show that the increase of
displacements is greater near the opening. In numerical analysis, it is found that joints have great influence on the

formation of an arch. The position of inner boundary of pressure arch is far away from an opening and thickness is
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greater with the decrease of joint space. And,in rock mass containing two sets of joint,when a joint incline angle is
30 degree or 60 degree respectively, it is disadvantageous for an arch formation. In addition,the influence degree of

joint cohesion on arching action is related to joint friction angle. When the joint friction angle is more than 20 de-

gree ,the joint cohesion influence is negligible.
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Fig. 1 Stress analysis of rock around round openings
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Table 1 Mechanical parameters of experimental materials
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Fig. 2 Displacement of surrounding rock
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Fig. 3 Displacement curve of opening roof

when 2. 8MPa loading
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Fig. 4 Tengential stress curve of opening

roof when 2. 8MPa loading
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Table 2 Mechanical parameters of rock materials and joints
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Fig. 10 Effect of joint incline angle on arch inner boundary
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Fig. 11  Effect of joint incline angle on arch thickness

in rock mass with one set of joint
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Fig. 13  Effect of joint spacing on arch inner boundary

in rock mass with two sets of joint
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