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Discussion on the Formation Mechanism and Durability Evaluation Method of Cracks in

Hydraulic Concrete in Cold Regions

Ruxian Li

Zaozhuang Dayu Water Conservancy Engineering Co., Ltd., Zaozhuang, Shandong, 277400, China

Abstract: Under the dual action of drastic environmental temperature change and freezing cycle, the hydraulic concrete
structure in the cold area is prone to crack damage, which seriously affects the engineering safety and service life. The paper
analyzes the temperature stress mechanism, freezing-thaw cycle degradation process and chemical-physical coupling of
hydraulic concrete in cold area, and illustrates the evolution of progressive damage. The study shows that the temperature
difference between inside and outside of concrete can reach 15-2071, and the tensile stress of the surface temperature is
1.5-2.0MPa; the dynamic elastic modulus is reduced by 40% after 300 cycles of freeze and thaw; the deterioration rate
is increased 2-3 times by chemical-physical coupling. Based on the acoustic emission and CT scan, the concrete damage
assessment model is established, and the prediction accuracy is more than 85%. Through the optimization of material
composition and the improvement of construction maintenance measures, the control effect of reducing crack width by 50%
and increasing tensile strength by 40% is realized. The results provide theoretical basis for durability design and life cycle
management of hydraulic concrete structures in cold area.
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