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Abstract : This study is designed to develop technical methods for diagnosing frost damage of concrete canals and
maintaining agricultural irrigation facilities in cold regions. These are expected to sustain the functionality of
agricultural irrigation facilities, which are social infrastructure, in such regions. This paper outlines the results of
research projects in FY 2011 and FY 2012.

In a detailed examination of the deterioration mechanism of frost damage at open canals, we investigated winter
temperature variations and moisture supply conditions of the canal's sidewalls. Accordingly, we verified that the
temperature varies at the frost-deteriorated sections and that snowmelt affects the deterioration over the course of
the freeze-thaw process. In the review of a method that diagnoses frost deterioration at open canals, we sum up
considerations in the visual inspection of frost damage. Furthermore, we have been discussing methods for
estimating frost damage depths that use ultrasonic waves and for detecting internal deformation on the sidewalls
that use impact echoes and mechanical impedance.

In the durability evaluation of open canal repair techniques, we conducted onsite evaluations at the test
construction section and additionally developed an indoor evaluation method. During the onsite evaluation, we
examined the appropriateness of inorganic and organic surface coating methods as well as a panel installation
method in a cold region. Also, we demonstrated that panel installation inhibits freeze-thaw in concrete in canal. In
developing the indoor evaluation method, we devised a freeze-thaw experiment in which we reproduced an
external force that causes the applied surface coating material on the open canals to deteriorate. Validation tests
using different repair materials revealed that the method taken for this freeze-thaw experiment would be capable
of accelerating material deterioration

Key words : agricultural irrigation facilities, concrete canal, frost damage, non-destructive inspection, durability
evaluation, freezing and thawing test
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