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Abstract: This study investigates the mechanical performance of PBL shear keys in large—span continuous rigid frame bridges.
Through static load tests, the key factors affecting the load —bearing capacity of PBL shear keys are examined, and the force
transfer mechanism of the shear keys is analyzed using finite element modeling. The experimental results indicate that the load—
bearing capacity of PBL shear keys significantly increases with higher concrete strength and larger diameters of the through
reinforcement. An appropriate increase in the steel plate hole diameter improves the shear key’s performance. However, beyond
a certain threshold, the effect of further enlarging the hole diameter on enhancing the load—bearing capacity gradually diminishes,
and further increases in hole size offer limited benefits to the overall structural performance. The force transfer mechanism of the
PBL shear key primarily relies on the synergistic interaction between the through reinforcement, concrete, and steel plate,
ensuring efficient transmission of axial and shear forces. This research provides important theoretical foundations and practical
insights for the application of PBL shear keys in steel—concrete composite sections of large—span bridges.
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Fig. 1 Schematic diagram of the sample
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Fig.2 Load-displacement curves of PBL shear keys
with different concrete strengths
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Fig.3 Load-displacement curves of PBL shear keys with
different through reinforcement diameters
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Fig. 6 Boundary conditions of the finite element model
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Fig.5 Finite element model of the steel-concrete composite section
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Fig. 7 Finite element simulation stress contour plot
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