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Mechanical behaviors of pressure-dispersive prestressed anchor

JIA Jin-ging®, TU Bing-xiong', WANG Hai-tao" >, MENG Gang', YAO Da-li'
(1. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China; 2. School of Civil
and Safety Engineering, Dalian Jiaotong University, Dalian 116023, China)
Abstract: Through the mechanical analysis of the anchorage segment of the pressure-dispersive prestressed anchor, the analytic
solutions for the distribution of the shear stress and the axial force in the anchor are derived. Based on the developed analytical
solutions, the stressed properties of the pressure-dispersive prestressed anchor and the pressure-concentrative prestressed anchor
are compared. The results show that the shear stress and axial force of the pressure-dispersive prestressed anchor greatly
decrease, and the phenomenon of stress-concentration is avoided. The influences of the mechanical characteristics of the rock
mass and the prestress on the shear stress and axial force are discussed. It is shown that the greater the elastic modulus and
internal friction angle of rock mass, the greater the maximum of shear stress and the faster the decrease of axial force; the
greater the prestress, the greater the shear stress and axial force; and the greater the cohesion, the greater the shear stress and the

smaller the axial force, but there is little effect.
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Fig. 1 Coordinate sketch of a pressure-style anchor
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Fig. 2 Sketch of micro-element in anchorage segment
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Table 1 Parameters of rock mass and anchorage segment
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Fig. 3 Distribution of shear stresses in anchorage segment
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Fig. 4 Distribution of axial forces in anchorage segment
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Fig. 5 Distribution of shear stresses in anchorage segment
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Fig. 6 Distribution of axial forces in anchorage segment
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Fig. 7 Distribution of shear stresses with different values of E./E;
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Fig. 8 Distribution of axial forces with different values of E/E;
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Fig. 9 Distribution of shear stresses with different cohesions
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Fig. 10 Distribution of axial forces with different cohesions
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Fig. 12 Distribution of axial forces with different internal friction
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Fig. 13 Distribution of shear stresses with different prestresses
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