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Durability test and numerical analysis of prestressed structures with cyclic
freeze-thaw subjoining chloride attack

CHEN Yul,LIU Rongguil,CAl Dongshengl,TANG Canl1,ZHOU Weiling2(1.Department of Civil
Engineering,Jiangsu University,Zhenjiang 212013,China;2.Jiangsu Institute of Building
Science,Nanjing 210008,China)

Abstract: To understand the durability of prestressed concrete(PC) structures in corrosive
environment,the influence factors of structure durability in chloride attack and cyclic freeze-thaw were
studied,based on experimental results for 12 specimens of PC structures in chloride corrosion after
different freeze-thaw times.Focusing on durability failure of prestressed marine structures and
requirements on structural durability in seasonal ice regions,the durability analysis model of PC
structures with cyclic freeze-thaw subjoining chloride attack was suggested,according to the influence
of positive and negative peak temperature difference and prestressing force.The feasibility of the
presented model was validated by practical projects.It is found that the numerical simulation results
are in good agreement with measured results by Crank-Nicholson Difference.The prestressing level
and cyclic freeze-thaw times are the main influence factors of chloride diffusion for PC structures.The
results indicate that structure service life is sharply shortened by freeze-thaw damage,and concrete
freeze-thaw damage is delayed by prestressing level.The diffusion depth is deeper with cyclic freeze-
thaw times.The required time of diffusion for concrete with the freeze-thaw damage up to 24% is about
15%—~25% of that for the undamaged concrete.
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