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Abstract : The aims of this study were to develop technology for the diagnosis of frost damage to concrete canal
with the goal of maintaining the functions of agricultural irrigation facilities as elements of social infrastructure in
cold regions, and to examine maintenance technology for agricultural irrigation facilities in such regions. The
results of this 2011 research project are outlined below.

In the detailed study on the mechanism behind frost damage to concrete canal, temperature changes and
water supply conditions at canal’s sidewalls in winter were investigated, and temperature changes as well as the
effect of melted snow on the freeze-thaw process were determined. In the study on a frost damage diagnosis method
for concrete canal, points to note when conducting site surveys for the estimation of internal conditions from the
surface state were defined, and the diagnosis procedure as well as the need for non-destructive inspection were
confirmed. Frost damage depth estimation using the ultrasonic method was additionally studied.

In the durability evaluation of the concrete canal repair technique, development of an evaluation method based
on indoor tests and on-site tests at the test installation section was started. In the on-site evaluation, the
applicability of inorganic and organic surface coating methods and the panel installation method for cold regions
was confirmed. Freezing and thawing test method intended to reproduce the external deterioration forces acting on
the surface coating material applied was also developed, and the deterioration acceleration capacity of the method

was verified in testing using various repair materials.

Key words : agricultural irrigation facilities, concrete canal, frost damage, non-destructive inspection, durability

evaluation, freezing and thawing test
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