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Analytical model for split-set rock bolt under pull-out force

YANG Hai-qing,
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ZHANG Yong-xing

(School of Civil Engineering, Chongqing University, Chongqing 400045, China)

Abstract: A new analytical model for split-set rock bolt under pull-out force has been developed. Research shows that slips may

occur first at the loading point under pull-out force when the applied load is large enough. The length of slip segment increases with

an increase in the applied load, and finally the length of slip zone arrives at the length of rock bolt. Based on the conservation of

energy, formulae of radial forces acting on the surrounding rock mass induced by split-set rock bolt are obtained. On the basis of

nonlocal friction model, the distribution of shear stress on the interface of split-set rock bolt is determined. Through the parametric

study of an illustrative case, effects of the rock bolt’s diameter on the distribution of shear stress is studied, the relationship between

the ultimate pull-out strength and rock bolt’s length is also obtained. It is shown that the present analytical model is in good

agreement with the experiment results.
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Table1 Comparison of the theoretical and experimental values of the split-set rock bolt
HiAFAR BEE O JFARERE ARRMEEEESRY WM SEE M ES HifLER bidnik bidnik AR iR 22
KJ¥/em  /mm /mm WY p/m EEERK /cm /cm S/ KN PR/ KN /%
48 2.55 11 0.04 0.47 3.9 3.603 45552 41.688 6 -8.5
60 2.83 11 0.04 0.47 3.96 3.8 37.011 36.668 8 -0.9
86 2.68 13 0.04 0.47 397717 3.626 5 96.798 95.807 7 -1.0
103 2.5 12 0.04 0.47 3.9353 3.6718 72.596 72.379 8 -0.3
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