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Numerical Study on Water Leakage from Partially Lined Canal
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Abstract

A kind of improving irrigation canal is the use of concrete lining on the contact
surface between the surface of the soil and the water in canal. The main purpose is
to prevent or reduce the loss of water delivering from a source of water to the desti-
nation. Recently, some research work has the contested issue. In addition, there are
some complaints from people who live in the areas where the canal cuts through but
they do not receive the water and they assume that due to the irrigation canal linings.
Therefore, this study aims to investigate by the numerical method that how significant
differ in leakage quantity according to the assumptions in the design and conditions
such as the concrete lined canal, partially lined canal, and unlined between the water
loss and the water delivering. This study simulates the water leaks in numerical math-
ematical modeling on the computational fluid dynamics in two-dimensional technique.
On the cases of simulation, there are three cases of canal lining. The first case is on
none lining condition. The second case is on concrete lining only on the bottom of
canal. And the third case is lining only on the slope beside the canal banks. The
scope of the study is subject to the range of porous on the sandy clay soil which
compacted by general standards in the criteria of the canal construction. The result
found that the percent of the amount of water lost to the amount of water that de-
livering through the canal, with 2 meters of bottom width 2 meters depth from surface
to the bottom of the canal 1: 1.5 ratio of side slope on banks 1:10,000 ratio of the
longitudinal slope on bed, are 0.0000013, 0.0000012 and 0.0000011, in the cases of
none lining condition, concrete lining only on the bottom of canal, and lining only on
the slope beside the canal banks respectively. It can be concluded that the water
leakage from the canal linings in three conditions are not very significant differ in vol-
ume compared to the water delivering with the water losses.

Keyword: lined canal, leakage, permeability, fluid dynamic, ecosystem
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Figure 1 The contour line of the moisture and pore pressure which starting from
unsteady state of seepage flow to steady state of seepage flow on the case of (A) no
lining canal condition, (B) solely lined canal on the bottom, and (C) solely lined canal

on the both banks
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Figure 2 The graph shown the seepage rate (D) and the accumulative seepage
volume (E) which starting from unsteady state of seepage flow to steady state of seep-
age flow of all three cases
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