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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 and drainage facilities and that maintain
their functionalities is 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 two year’s study of
2006-2007 are given in the below.

1) The fluctuation of the acreage for rice planting and run off shift due to the climate change are considered to be
two of the major factors which affect the demand and supply irrigation water. Procedures for analyzing the
water conveyance and distribution in an irrigation system were developed.

2) Case study with an upland field irrigation systems shows that pipes keep enough strength at present and
some of other facilities such as valves have deteriorated. Furthermore, other case study shows that the annual
maintenance cost at an irrigation system which has been used for 10 years has no tendency to increase.

3) The situation and cause of deterioration at several head works have been studied. Moreover, concrete surface
temperatures at these head works were measured to clarify proper freeze-thaw number for durability tests of
repair methods.

4) To develop surface-repair methods for open channels, test applications were performed using three different
methods in the autumn of 2006. Observations and follow-up surveys have been continued to examine the
methods on site, and no major trouble has occurred until the March of 2008.

5) Tests in an earth tank clarified that the uplift resistance acting on the pipe differed according to the type of soil
and the form of geogrid (net type geotextile) application. The uplift resistance increases by 10-20% by the
geogrid application.

6) Decision methods of the order of priority among plural facilities were analyzed by a case study. LCC method,
which is useful to make plans to repair or improve irrigation and drainage facilities, cannot be used as the
decision methods among plural facilities. It was shown that benefit or urgency is needed for such decision

method, and there are some simple methods to evaluate the benefit or urgency.

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



