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Fig. 1 Pull-out test system and test piece of anchor bolt solid
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Fig.2 Relationship between pull-out load and displacement of free end of anchor rod
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Deformation Failure Mechanism of Anchorage Interfaces Under
Temperature and Pressure Coupling
LIU Xiaohu'?, YAO Zhishu'?, CHENG Hua'?, ZHA Wenhua®

(1.School of Architecture and Civil Eng., Anhui Univ. of Sci. and Technol., Huainan 232000, China;
2.Research Center of Mine Underground Eng. of Ministry of Education, Anhui Univ. of Sci. and Technol., Huainan 232001, China;
3.School of Civil and Architectural Eng., East China Univ. of Technol., Nanchang 330013, China)

Abstract: In mining, the high temperatures and stresses in deep strata decrease the stability of the rock that surrounds the resin—anchor support
structures of roadways, and so a solution is urgently required regarding how to exert effective control over the deformation of such rock. There-
fore, it is necessary to study the mechanism for deformation and failure of the interface between the bolt body and the resin anchoring agent under
the coupled effect of temperature and pressure. First, a description is given of the current situation regarding deep support engineering in the Li-
anghuai mining area, and combined with the results of pull-down tests in different indoor temperature environments, it is concluded that the de-
formation and damage of resin anchors are aggravated by high temperatures. Next, the axial and radial failure modes of the anchor body under
pull-out load are analyzed, and the failure of the first anchorage interface is divided into three modes, i.e., elastic shear slip failure of the sur-
rounding rock, non-penetration shear expansion slip failure, and penetration shear expansion slip failure. Based on elastic—plastic analysis of the
stress state of the interface with different failure types of the anchoring interface under the stress of the surrounding rock, and considering the
weakening of the mechanical strength of the resin anchoring layer under high temperatures, a calculation model is established for the failure
mechanics of the first interface under the coupled effect of the temperature and stress of the surrounding rock. How changes in the surrounding-
rock stress, ambient temperature, elastic modulus ratio, and other factors influence the anchorage performance of the first interface is analyzed,
and it is concluded that the ultimate axial load of the first interface decreases with increasing temperature. When fissures are either developing in
or penetrating the surrounding rock, the influence of its stress on the shear failure of the first anchorage interface is significantly higher than that
when there are no fissures. Finally, the proposed calculation model is shown to be effective by comparing its predictions with the results of indoor
drawing tests. The present research provides a theoretical basis for controlling the stability of surrounding rock and designing anchor-support
parameters for deep roadways.

Key words: temperature and pressure coupling; resin anchor; anchoring interface; failure mechanism; factor analysis
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