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Abstract : This study addresses the development of technical methods for diagnosing frost damage to concrete
canals and for 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 from FY 2011 to FY 2014.

In a detailed examination of the mechanism of deterioration from frost damage at open canals, we investigated
winter temperature variations and moisture supply conditions in the canal's sidewalls. We clarified how
temperature variations and snow-melt water from freeze-thaw affect the frost-deteriorated sections. To test a
method that diagnoses frost deterioration at open canals, we summed up considerations regarding visual
inspection for frost damage. Furthermore, we discussed methods for using ultrasonic waves to estimate frost
damage depths and for using impact echoes and mechanical impedance to detect internal deformation in the
sidewalls. In addition, using a sample that was cut from the side wall of the open canal, we studied frost damage
depth identification methods that use ultrasonic waves, an X-ray CT method and a fluorescent epoxy impregnation
method. Based on the frost damage diagnostic techniques described above, a provisional "manual for frost damage
diagnosis at open canals" was prepared.

In a durability evaluation of open canal repair techniques, we conducted onsite evaluations at the test
construction section and additional evaluations by using an indoor evaluation method. During the onsite
evaluation, we examined the appropriateness of inorganic and organic surface coating methods as well as the
method of panel installation for cold regions. Also, we demonstrated that panel installation inhibits freeze-thaw in
concrete in canals. In developing an indoor evaluation method, we devised a freeze-thaw experiment in which we
reproduced an external force that generates deterioration in the applied surface coating material used for
surface-coated open canals. We also evaluated the adhesiveness of the material coated for each surface protection
method, during freeze-thaw. In developing techniques for maintaining agricultural irrigation facilities, we

examined a method that uses mechanical impedance to detect delamination of the surface coating material.
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Furthermore, we have been developing a method for rehabilitating open channels deformed by frost damage,

toward restoring and improving their functionality.

Key words : Agricultural irrigation facilities, Concrete canal, Frost damage, Non-destructive inspection,
Durability evaluation, Freezing and thawing test, The method for rehabilitation of channel
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