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Research on the Shear Mechanical Properties of Anchor Cable with C-Shaped Tube Under Different Preloads
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(1.Shanxi Coking Coal Fenxi Mining Haojinyuan Coal Industry, Linfen, Shanxi 141000, China;
2.School of Mechanics and Civil Engineering, China University of Mining and Technology-Beijing, Beijing 100083, China)

Abstract: A double shear test device without friction between joint surfaces was used to conduct shear tests on anchor cables and
the new type of anchor cable with C-shaped tube(ACC) ., and the effect of preload on the shear properties of the two structures
was analyzed. The test results show that the negative effect of preload on the anchor cable is greater than that of the ACC. As
the preload is increased from 100 kN to 300 kN, the shear load capacity of the anchor cable is reduced by a maximum of
14.82% , while the ACC is reduced by only 6.53%. Meanwhile, finite element simulation was utilized to further study the shear
deformation properties of the ACC. The results show that the higher the preload, the lower the peak shear load and breaking
displacement of the ACC, the higher the flexural stiffness of the structure, the earlier the strength of the specimen is mobilized
and the faster the specimen fails locally. Under low preload conditions, the breaking displacement of the ACC is greater, which
is due to the fact that for the same shear displacement, a lower preload will result in less tensile deformation at the shear plane
location of the structure, and will also result in a larger bending angle of the structure at the shear plane location.

Key words: Anchor cable with C-shaped tube, Preload, Shear mechanical property, Double shear test, Numerical simulation
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Fig.1 Anchor cable with C-shaped tube
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Fig.2 Shear deformation diagram of ACC
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Fig.4 Variation curves of shear load-shear displacement
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Table 3 Contact relationship and parameters
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Fig.5 Numerical model for double shear tests
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curves when preload is 100 kN
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Fig.7 Specimen morphology and damage

distribution after double shear test
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Fig.8 Mises stress distribution under different preloads
2000 F
1750
1500
1250
1000

750 |

&K Mises W J7/MPa

500

250

0

0 50 100 150 200 250 300
BN

9 A[ETE N T R & K Mises 2
Fig.9 Maximum Mises stress of anchor cable in

tension stage with different preloads
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Fig.11 Comparison between the results
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numerical calculation results
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Fig.12 Relationship between bending angle and
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