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Flexural Performance of Externally Prestressed Precast
Segmental Concrete Beams
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Abstract; To clarify the flexural performance and force transfer mechanism of dry joints in externally prestressed con-
crete prefabricated segmental beams, a finite element model of the dry joints in externally prestressed concrete prefabri-
cated segments was established using ABAQUS software, and the accuracy of the established model was verified
through experimental data. Through this model, the influence of factors such as friction coefficient, relative height and
depth of shear connectors, prestressing level, and internal and external tendon ratio on the flexural mechanical behav-
ior of dry joints in externally prestressed prefabricated segmental beams was deeply explored. The results indicate that
the friction coefficient of the joint has a negligible impact on the ultimate bearing capacity, but a high friction coeffi-
cient significantly reduces the peak tangential stress and inhibits interfacial slip. The ultimate load increases by about
20% for every 25% increase in prestressing. Compared to the model with all external tendons, the model with internal
tendons has higher flexural bearing capacity. The maximum reaction force at the loading point increases with the de-
crease in relative height. To balance construction efficiency and feasibility, it is recommended that the design value of
relative height should be greater than 0.5.
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