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STRUCTURAL SAFETY REQUIREMENTS FOR AGRICULTURAL WATER FACILITIES
AND TECHNOLOGICAL DEVELOPMENTS TO IMPROVE THE DURABILITY OF
THOSE FACILITIES

Abstract In a study of functional diagnostic methods for obsolete water facilities, the deterioration conditions of
different parts of head works and the temperatures to which agricultural water facilities are exposed in winter were
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.

Concerning the development of surface repair methods for open channels, observations and surveys were
conducted in field test sections using three different surface coating/repair materials (urethane resin, cement
mortar and FRPM board). Laboratory tests were also conducted on the bond strength of urethane resin and
cement mortar in an environment simulating the construction and other conditions of a cold region. After two
winters and two irrigation periods had passed, the conditions were generally good for all repair methods. The
laboratory test results revealed that, when freeze-thaw cycles were repeated with applying moisture from the
surface of the urethane resin, the deterioration in bond strength was insignificant. It is considered necessary to
conduct tests by supplying moisture from the reverse side in the future.

Concerning the development of surface repair methods for head works, measurement of strain and other
factors was conducted by exposing specimens treated with the repair materials to an outdoor environment. The
results revealed significant variations in strain on the repaired surfaces of south-facing specimens. While fine
cracks were found in some materials, no significant change was observed in others. It is necessary to conduct
further tests under water and at the water line where head works are typically located.

Furthermore, concerning economical design technology for water pipelines in peat and other special soil
regions, earth-tank and other 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
(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.

Key words : head works, open channel, surface coating repair method, peat,buried pipe, geogrid

-13-



