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Experimental Research on Damage Patterns of Concrete Under Freeze-
thaw Conditions

YAO Congchao', WANG Rui', ZHANG Yabo’, ZHANG Xudong’, DONG Linhang’, CHEN Feng’
(1. Hebei Tongli Highway Management Co., Ltd., Tangshan 063700, China; 2. SMEDI Sixth Design Institute Co., Ltd., Hefei 230000,
China; 3. College of Highway Engineering, Changan University, Xi'an 710000, China)

Abstract: Related freeze-thaw experimental research is carried out on the freeze-thaw damage problem of concrete. The
variation characteristics of damage along the depth direction of the specimen and the influence of size effect on the
concrete damage are analyzed. The results show that under the action of freeze-thaw cycles, the development of
concrete damage presents a pattern where uneven damage with severe surface damage and relatively minor internal
damage coexists with uniform damage to the entire concrete, in which the internal damage of the concrete shows
significant differences along the depth direction, but the damage near the core area is smaller. The size of the specimen
has a significant influence on the development of freeze-thaw damage to the specimen. Under the conditions of the
same minimum freezing temperature and similar temperature variation range, the larger the volume of the specimen, the
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more severe the freeze-thaw damage.

Keywords: concrete bridge; freeze-thaw cycle; depth effect; uniform damage; non-uniform damage; size effect
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