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Deformation Analysis of Bolt and Calculation of

Critical Anchorage Length
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Abstract: Firstly, the mode of shear displacement of pile-soil load transfer regular was
introduced, and the basic equation of bolt load transfer was built by combining axial Winkler
foundation model. The analytical solution of the relation between load and deformation of bolt
and uplift pile was deduced by using the balance of unit body, deformation coordination between
anchor and soil and boundary condition, so as to deduce the calculation formulae of bolt critical
anchorage length. Then, the major factors influencing the bolt critical anchorage length were
analyzed, and some qualitative conclusions were got. Finally, analysis was carried by taking a
bolt in deep foundation pit engineering for high-rise building as an example. The results indicate
that the theoretical calculation results match well with the actual measurement results of bolt
load-deformation curves; the calculation of critical anchorage length is reasonable, and can be
used as a reference for design of bolt.
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Fig. 1 Comparison of Deformation Characteristics

Between Uplift Pile and Bolt
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Fig. 5 Relation Curves Between Axial Forces,

Displacements of Bolt and z/L with Different uL
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