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Abstract: The existing studies mostly take the occurrence of plastic zones or stress peak point transfer on the
contact surface of anchor rock as the criterion for the limit state. However, due to different engineering geolog-

ical conditions, there are significant differences in the fracture surface alignments of tunnel anchors, and the ul-
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timate bearing capacity of the tunnel-type anchorage (TTA) cannot be accurately derived. To further explore
the working process of the TTA under pull-out loading, the power exponential form was used to characterize
the shape of the inverse cone damage rupture surface, based on Mindlin’ s stress solution and the peak shear
stress control theory. The interface failure stress distribution was obtained, the equations for the bearing capac-
ities under 2 damage forms were given. Five domestic TTA suspension bridges were taken for example and veri-
fication in both damage forms, and the effects of different parameters on the TTA load-bearing capacity were
analyzed. The results show that, the main source for the bearing capacity is the cohesive force on the fracture
surface, which is more than 50% of the total. The bearing capacity increases linearly with the length and the co-
hesion force, and grows with the inclination angle at a slowing rate. The bearing capacity would first increase
and then decrease with the inclination angle under the interface failure form. These derived results are basically
in agreement with those previous experimental and numerical results. The analysis of the proposed analytical
displacement curves indicates that, the working process of the TTA has 3 visible stages, and the final failure
mode is a combination of the interfacial failure and the inverse cone failure.
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Table 1  Calculation results of ultimate bearing capacities of the interface failure mode
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Table 2 Calculation results of ultimate bearing capacities for the inverse cone failure mode

parameter calculation result

bridge name this ref.
vy/(kKN-m™3) ¢/(°) a/m L/m ¢/kP H/m B/(°) K Py /kN
paper [7-8,12,17]

Liizhijiang Bridge 22 30 9.8 40 900 70 35 1 4 023 000 24.5 23
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