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EXAMINATION AND EVALUATION OF DETERIORATION OF CONCRETE FROM

COMBINED FROST AND SALT DAMAGE

Abstract : Frost action and combined deterioration caused by frost and salt represent typical types of damage that affect

concrete structures in cold regions.  Despite this, no rational durability design methods for actual environments have yet been

established. To address this, evaluation was performed in 2007 on the relationship between deterioration in actual structures

and external environmental factors by measuring values such as ultrasonic propagation velocity, and on the correlation between

these values and the results of laboratory acceleration tests. The degree of frost deterioration tended to be higher in sections

with many years of service that were exposed to water and anti-freeze agents.  The correlation between ultrasonic propagation

velocity and crack density varied greatly for concrete with a long freeze-thaw cycle or service life. This was thought to be

partly due to the effect of the mode of crack generation and the aging of the material on the ultrasonic propagation velocity.

Key words : frost damage, salt damage, combined deterioration, ultrasonic velocity, crack



