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Abstract; The chloride transport characteristics at joints of prefabricated concrete structures under
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freeze — thaw — dry — wet cycles are studied to provide a theoretical basis for the development of
prefabricated structures in the northern cold regions. Based on the Fick’s second law, the partial
differential equation of chloride ion under the action of diffusion and freeze — thaw is deduced. The
finite element analysis software is used to simulate the transmission process of chloride ion at the
joints of prefabricated concrete structures under the alternating action of freeze — thaw and chloride
dry-wet erosion. The results show that under the action of freeze — thaw — dry — wet cycles,
chloride ion gradually diffuses into the concrete,and its mass fraction gradually decreases with the
increase of erosion depth. At the erosion depth of 10 mm, the mass fraction of chloride ion after 50
freeze — thaw — dry — wet cycles is 0.246% . It can be found that after 100,150,200,250, and 300
cycles, respectively, the mass fraction of chloride ion at the joints is higher than that of the
experienced 50 cycles increased by 66.3% ,99.2% ,134. 6% ,164. 2% and 173. 6% ,respectively.
The joints are more severely corroded by chloride ion than other parts. With the increase of
freeze — thaw — dry — wet cycles, the growth rate of chloride ion mass fraction slows down,and the
degree of freeze — thaw damage in each part increases.

Key words ; prefabricated concrete structure ;joints;dry — wet cycles;freeze — thaw cycles; chloride
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