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Calculation method of support force of full-length prestressed
bolt considering shear performance
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Abstract ; In order to find out the shear resistance of the full-length prestressed bolt to the shear-slip body,
based on the shear-slip body theory,a method to calculate the minimum support resistance of the slip body
was proposed , the neutral point position and supporting force calculation method was deduced,and the ra-
tionality of the method was verified. The results show that calculating the minimum resistance required , by
using the slip body area and grade of the surrounding rock,is simpler and safer than the traditional meth-
od. The neutral point position of the full-length prestressed bolt is affected by the diameter and the pres-
tressed. Within the specified range; increasing the diameter of the bolt,the neutral point position moves to
the bolt’s tail; increasing the prestress of the bolt,the neutral point position moves to the bolt’s head. Al-

though they have different effects on the neutral point position of the bolt,both can increase the axial force
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and the radial support resistance proportionally. At the same time , because radial supporting resistance pro-

vided by the bolt is small when adopting the support by shotcrete-bolt, we suggest designing the bolt pa-

rameters according to the shear value at the sliding plane ,and taking the bolt’s shear performance into con-

sideration. Increasing the diameter and prestress appropriately can improve not only the shear performance

but also the radial support resistance. The research results can provide reference for the calculation of

shear performance of full-length prestressed bolt.

Key words:soft rock tunnel; shear slip theory; shotcrete-bolt support; neutral point; support resistance
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Fig. 1 Tunnel shear-slip failure mode
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Tab.2 Deformation and failure characteristics of tunnel support structures in some complex geological conditions in our country
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Fig.2 Damage diagram of part of tunnel support structure
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Fig.3 Schematic diagram for calculating

the area of the slip body
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Fig.7 Damage diagram of tunnel support structure
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