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Fig.3 Radial stress distribution in surrounding
rock along a certatin path
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Fig.1 Variation of stress in surrounding rock with failure occurrence
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Table 1 Typical mechanical parameters of some rock materials
/
E/GPa ° ¢/MPa
28 0.29 35 24
11 0.29 22 4
50 0.26 28 20
64 0.22 35 55
4 2
Fig.2 Stress distribution in
rocks around an opening
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Fig.4 Decrease of minimum radial principal stress

in surrounding rock along a certatin path
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Fig.5 Pressure arches in elastic-plastic materials
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Definition and analysis of arching action in underground rock engineering

LIANG Xiao-dan LIU Gang ZHAO Jian
College of Architecture and Ciwil Engineering China University of Mining and Technology —Xuzhou 221008 China

Abstract The pressure arch was defined and its boundary was determined based on stress analysis. The numerical
analysis of the pressure arch shows that the rock properties and horizontal stress in surrounding rocks are of great
influences on the location and shape of the pressure arch and that in high-strength surrounding rock the pressure arch
with steep shape is close to the opening while in low-strength surrounding rock the pressure arch with gentle shape is
far away from the opening. It is also concluded that stresses large enough in horizontal direction are necessary for the

formation of a pressure arch.

Key words underground engineering pressure arch roch properties horizontal stress stability of opening
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