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Study on Influence of Prestressed Anchor Cable Tensioning Mode on Prestress Loss
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Abstract. Prestress loss of prestressed anchor cable structure has become a widespread concerned topic in the
field of anchorage engineering. To study the influence of tensioning mode on the prestress loss of geotechnical
anchor cable structure, based on summarizing the factors and mechanism that influence the prestress loss,
through the in-situ tension test of the prestressing anchor cable, the load-displacement curves of the
prestressing anchor cable under the modes of multi-cycle loading and unloading and single-cycle loading and
unloading are compared and analyzed, and the elastic displacement and plastic displacements of rock and soil
in anchorage section under 2 tensioning modes are obtained. The corresponding prestress loss values are
calculated based on the plastic displacement. On this basis, the influence of tension mode on the prestress
loss of the prestressed anchor cable structure is evaluated. The result shows that the average elastic
displacements produced by the 2 loading and unloading modes are basically the same. However, the plastic
displacement of multi-cycle test is 9. 1 mm larger than that of single-cycle test, accounting for 36. 1% of the
average plastic displacement of single-cycle loading and unloading test. It indicates that after multi-cycle
tension, many joints and cracks exist in the rock and soil body of the anchor cable anchorage section, which
are continuously compacted in a short time under the repeated cyclic loads, and play a role of accelerating

creep, eliminating 11. 3% of the prestress loss caused by the creep of the rock and soil body of the anchorage
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section in advance. It is suggested that the multi-cycle tension mode should be adopted as much as possible

when the anchor cable is tensioned and locked in the project with complex geological conditions and

developed joints, which will help to reduce the loss of prestressing force, obtain better long-term anchorage

effect, reduce the safety risk of the prestressing anchor cable project and improve the technical and economic

benefits of the project.
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Fig.1 Schematic diagram of anchor cable

position in test
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Fig.3 Curves of load vs. total displacement of multi-cycle test
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Fig. 4 Curves of load vs. elastoplastic displacement of multi-cycle test
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