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Abstract: To investigate the influence of prestressing reinforcement configuration on the shear performance of keyed joints.
Three—dimensional finite element models of single— and double—keyed dry joints were established and validated using existing
test results. The effects of prestressing reinforcement material, diameter, axial stiffness, and reinforcement ratio were analyzed,
and a modified AASHTO-based shear—capacity formula was proposed. A four—point bending test on a three—segment prestressed
concrete cap beam with keyed joints was conducted for further verification. The numerical results agreed well with the test

results. The shear capacity increased with increasing axial stiffness and reinforcement ratio. When the reinforcement ratio was
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below 5%, the shear capacity was about 60% of the AASHTO prediction. The prediction error of the modified formula was within

10% , and the deviation for the cap—beam test was about 5%. Prestressing reinforcement configuration significantly affects the

shear capacity of keyed joints, and considering its effect under low reinforcement-ratio conditions can reduce the overestimation

of the AASHTO formula.

Key words: prestressing reinforcement ratio; shear capacity ; numerical simulation; experimental verification
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Fig. 1 The relationship between shear stress and prestress
of key teeth has been studied
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Fig. 2 Bilinear stress—strain model
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Table 1 Simulated specimen parameter
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Fig.5 Loading mode of key tooth specimen
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Table 2 Comparison of simulated values with experimental results
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Fig.7 Loading mode of key tooth specimen
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Table 3 Main parameters and comparison between test and simulation results
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Table 4 Effect of stiffness and reinforcement ratio on shear
bearing capacity of key—tooth joint
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Fig. 10 Simulation results of shear bearing capacity of key
teeth under different reinforcement ratios
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teeth under different reinforcement ratios
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Fig. 13 Reinforcement design for assembling prestressed concrete capping beam
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