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11.2

EXAMINATION AND EVALUATION OF DETERIORATION OF CONCRETE FROM
COMBINED FROST AND SALT DAMAGE

Abstract A qualitative study was performed to determine the impact of frost damage on the mechanical characteristics of
materials and the resulting decrease in their diffusion coefficients. Mechanical characteristics (compressive strength) can be
evaluated based on crack density, while crack widths and crack lengths must also be considered to ascertain diffusion
coefficients. If diagnosis is conducted, simplified evaluation using ultrasonic velocity is preferable in view of serviceability.
To elucidate the correlation between structural performance and the deterioration of concrete subjected to the effects of freezing
and thawing, static load tests involving the application of freeze-thaw action to reinforced concrete beams were conducted
using large-scale freeze-thaw test equipment.  The results indicated that different scopes of frost damage produced different
fracture patterns.

Key words: Frost damage, Ultrasonic velocity, Crack density, Compressive strength, Diffusion coefficient of chloride ion,
Structural performance



