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

Abstract : In the study of functional diagnostic methods for obsolete water facilities, the temperature to which
different parts of head works are exposed in winter and the deterioration conditions of such parts were examined.
The temperature of the sunlit southern surface of concrete rose from sub-zero to around 10°C. In the study of
deterioration conditions, cracks and cross-sectional defects were found at corners and sections where snowmelt
accumulated or passed through. It was thus suggested that functional diagnosis and applicability evaluation of
repair methods for a concrete structure at an agricultural water facility should consider the difference in the daily
range of water conditions and surface temperature, 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, test construction was conducted in
November 2006 using three different techniques, and observations and surveys have since been ongoing to verify
their field adaptability. While deformation began to appear mainly around the joints after one winter and one
flow examination period had passed, no significant damage was observed for any of the repair methods. The
surface temperature and temporal changes in the cracking of parts where surface repair was applied have been
observed to provide data for future use in setting conditions for repair material durability tests. Such data will
also be used for analysis when failure is found by visual inspection, and as basic data for considering repair
methods suitable for cold, snowy conditions.

Furthermore, concerning economical design technology for water pipelines in problem soil regions, such as peat
lands, an earth-tank experiment and box shear tests were conducted to clarify the mechanism of inhibiting the
floating of buried pipes installed in highly-compressible soil by the shallow-cover method. In the experiment,
three types of cross section (a standard type where geogrids are connected at the height of the pipe top, a type
without geogrids at the height of the pipe top and a type with no geogrids at all) were set, and highly-compressible
stimulant soil was used. From the results, 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 with no geogrids.

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



