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Mechanisms of GFRP Anchor Bolt for Strengthening Rock Bedded Slope
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Abstract: High attention had been drawn to the new anchor bolt materials represented by glass fiber reinforced polymer (GFRP) as the traditional
steel anchor bolt show certain disadvantages,including low corrosion resistance and poor durability. However,due to the shortcoming of the GFRP
anchor bolt,including relatively low shear strength and elastic modulus,the mechanism of the GFRP anchor bolt to strengthen rock bedded slope
need to be further studied.The interaction mechanism between rock mass and anchor bolt was analyzed based on the Winkler's assumption and the
loading transfer mechanism.Then the mechanical model of anchor bolt under the action of shear displacement was established and verified.On this
basis,by considering some influence factors,such as shear displacement,the angle between the anchor bolt and potential sliding surface and uncon-
fined compressive strength of rock mass,the mechanisms of the GFRP anchor bolt for strengthening rock bedded slope were studied.lIt is con-
cluded that:1) when the angle between the anchor bolt and the sliding surface was 45°,the GFRP anchor bolt generated shear yield because of a
small shear displacement in hard rock,and the GFRP anchor bolt presented tensile yield in soft rock.2) when the anchor bolt yielded,the differ-
ences between the resistances of the GFRP anchor bolt for reinforcing different rocks are obvious.The greater the unconfined compressive

strength of rock mass is,the smaller the resistance of the GFRP anchor bolt is.In contrast,the differences between the resistances of the steel an-
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chor bolt for different rocks are slight.3) In hard rock,the angle between the anchor bolt and the sliding surface had a great impact on the resist-

ance of anchor bolt.The smaller the angle is,the greater the resistance is.In soft rock,the angle between the anchor bolt and the sliding surface had

a small impact on the resistance of GFRP anchor bolt. The GFRP bolt can provide greater resistance for the angle from 5° to 60°.These results can

provide some references for anchoring of rock slope and related engineering applications.

Key words: GFRP anchor bolt;rock bedded slope;bedding-slip failure;mechanical model;mechanisms
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