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Finite-element simulation and parametric analysis of shear resistant
performance of precast concrete segment column joints

XI Kang, WU Wei-ye, BU Zhan-yu"
( Faculty of Architectural, Civil Engineering and Environment, Ningbo University, Ningbo 315211, China )

Abstract: Precast segmental concrete bridge piers (PSCBP) have segment-segment joints. The concrete is not
continuous at these joints, which are weak links under load effect. To study shear performance of PSCBP joints,
a group of pier segment joint shear test specimens were designed and fabricated. Then quasi-static test was
conducted on the specimens. The three-dimensional finite element model of tested specimen was elaborated and
the finite element simulation (FES) was validated through the comparison with the experimental results. Then
the loading simulation on two additional joint shear models was carried out with the preceding FE model. The
analysis results, such as the shear stress-shear displacement curve and the cracking patterns of shear keys at
different loading stages, were derived. Finally the joint shear capacity by FES and that per AASHTO
specification were compared. The results show that the AASHTO specification equation underestimated the
shear capacity of solid section multiple keyed dry joints and flat dry joints. And when at high confining pressure,
the friction coefficient in the AASHTO formula should be reduced in order to make the calculation results to be
consistent with the test results.

Key words: pier segment; precast construction; dry joint; finite element simulation; shear capacity



