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RESEARCH ON IMPRROVEMENT OF WATER CONVEYANCE/DISTRIBUTION AND
STRUCTURAL MAINTENANCE OF IRRIGATION AND DRAINAGE FACILITIES IN
COLD, SNOW REGIONS

Abstract : Many irrigation and drainage facilities in Hokkaido have started deteriorating due to the cold, snowy
environment as well as from being in contact with water for long periods. To remain operative, these facilities must
undergo preventive maintenance and scheduled renovations using appropriate measures and technologies. The
study to improve the water conveyance and distribution of irrigation facilities and that maintain their
functionalities are started. The study aims six goals of development of methods to analyze and improve water
conveyance and distribution for cold-region rice paddy irrigation, development of technologies to evaluate the
soundness of large-scale farmland irrigation systems and to enable preventive maintenance, proposition of
methods for diagnosis of the structural functionality of decrepit irrigation and drainage facilities, development of
technologies for repair and renovation of decrepit open concrete channels in cold regions, development of
economical design methods for irrigation pipe-lines in area with peaty soil and proposition of planning methods for
repair and renovation of irrigation and drainage facilities in cold regions. Main outputs in four year’s study of
2006-2009 are given in the below.

1) In a study of functional diagnostic methods for obsolete water facilities, the deterioration conditions of different
parts of head works, the temperatures to which facilities are exposed in winter, the internal temperature of the
components of open concrete channels subject to frost damage, and the snow accumulation conditions in winter
were all examined. The results suggested that functional diagnosis for concrete agricultural water facilities
should consider water conditions, the difference in the daily range of surface temperatures, the number of
freeze-thaw cycles and other factors for different parts of the structure. It was also found that the internal
deterioration conditions must be clarified in addition to the observation of the surface of components since, in
some open concrete channels, frost deterioration may even affect the inside of components.

2) Concerning the development of surface repair methods for open channels, techniques using three different
surface coating materials (urethane resin, cement mortar and FRPM panels) were evaluated from two points of
view: the presence of deformation in the early stages after repair, and the verification of long-term durability.
After three irrigation periods had passed, no significant early-stage deformation was found for any of the repair
methods, indicating a favorable outcome. Bond strength was especially high in the low-cost case where
urethane resin was applied without conducting patch repairs to the surface after removing the deteriorated
sections. Under this method, although the repaired surface became uneven, the coefficient of roughness in a
hydraulic experiment was within the allowable range for a concrete channel. In order to verify long-term
durability, a laboratory test to evaluate the bond strength of urethane resin and cement mortar was conducted
in environments simulating the conditions found during construction and after use in a cold region, and both
cases generally showed positive results. It was also found that the insulation of cushioning for FRPM panels
suppresses the effects of freeze-thaw action on repaired channel concrete. Further verification of long-term
durability will be conducted for all these repair methods.

3) Concerning the development of surface repair methods for head works, specimens treated with the repair
materials were exposed to an outdoor environment to observe the changes in the treated surfaces. While fine
cracks were found in repair materials to which cement mortar was applied thickly, there were no significant
changes in urethane resin materials.

4) Earth-tank experiments were conducted to clarify the mechanism of inhibiting the floating and settling of
buried pipes using geogrids. Concerning the mechanism behind floating inhibition, the rate of increase in the
effective overburden load was estimated to be around 20% for the standard-type cross section where geogrids

were connected at the height of the pipe top, and 10% for the type without geogrids at the height of the pipe top

-4-



17. BEESHIZE TSR EKFIEROEEKBEEOHE L BEREDOREIZEAT SR

(compared with the type without geogrids). It was also found that a cross section in which foundation material
was placed on geogrids was more effective in inhibiting the settling of pipes than a section where only geogrids
were installed.

5) Past study cases concerning degradation prediction technology (expected to be essential in the promotion of
repair and renovation for agricultural water facilities in the future) were collected and analyzed. Additionally, a
simple method of evaluating soundness against wear degradation was presented, along with examples of
predicting secular changes in soundness. Examples of methods to determine the priority of repair and
renovation work at multiple facilities were also collected and analyzed. Many study cases highlighted the
difficulty of converting the concepts of benefit and urgency to monetary values. Drafts of guidelines and a flowchart
for determining priorities were also prepared based on the analysis of the methods used to determine the priorities of
repairs/renovation in six renovation project areas of Hokkaido, as well as on a questionnaire survey conducted on design
engineers of irrigation facilities.

6) A water management survey that was started in 2008 after the renovation of water facilities for rice paddies
revealed that (1) the water supply to paddies was stabilized as a result of facility renovation, (2) a reduction in
the workload and the costs involved in maintenance and management was achieved, in addition to the
simplification of measures to be taken during droughts and other effects, (3) the transition to the new water
management system after the renovation was mostly smooth, and (4) establishing bypass together with water

level regulation gates can reduce the necessary labor for the operation of the gates.

Key words : irrigation and drainage facilities, maintenance, freezing and thawing, peaty soft ground, LCC



