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SEMINAR ABSTRACT
The demands on prefabricated construction have been significantly
increasing around the world in the last few decades owing to its many
advantages compared to the traditional cast-in-place technology.
Prefabricated concrete segmental bridge columns (PCSBCs) offer faster
construction, lower cost, higher construction quality and efficiency, less
environmental impacts, and better work-zone safety. However, the
performance of the PCSBCs under impact loads such as truck impact
has not been well studied yet although vehicle collisions to bridge
structures or buildings occur occasionally around the world. This study
comprehensively investigates the performance of PCSBCs with
unbonded prestress tendons under truck impact by using finite element
models. The numerical model is built and validated against
experimental testing results. The impact responses and failure modes of
the PCSBCs subjected to truck impacts are investigated and compared
to a conventional monolithic column (CMC). Firstly, based on the shear
mechanism of the CMC, an empirical equation to estimate the
maximum dynamic shear capacity has been proposed. The response of
the CMC under vehicle collision, i.e. flexural response and shear
response is classified into different categories according to the response
characteristics. Secondly, by comparing the impact performance of the
PCSBC and CMC, it is observed that the PCSBC shows an advanced
performance compared to its counterpart in terms of the induced
bending moment and shear force in the column due to the joint sliding
and joint opening between concrete segments which absorb a large
amount of impact energy. This study systematically classifies, explains,
and discusses the different failure modes observed in real vehicle
collision accidents which have not been thoroughly explained yet.
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