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Table 1. Geometric and hydraulic parameters studied.
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Fig. 1. Elements used in the models of this study, 4-nodes or 3-nodes type.
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Boundary Condition : Head (H)
Action : 13 m
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Fig. 2. Boundary condition for 13 m head of water for the bed and side walls of the trapezoidal earthen channel

Boundary Condition: Total Flux
Action: 0.0
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Fig. 3. Impeemeable boundary conditions for the bed and walls of the trapezoidal earth channel model (half of the channel
is seen on the left)
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Fig. 4. The flow lines and the potential curves in the trapezoidal earthen channel model.
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Fig. 5. The velocity vectors and the potential curves in the trapezoidal earthen channel model.
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Fig. 6. The flow lines and the potential curves in the triangular earthen channel model.
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Fig. 7. The flow lines and the potential curves in the rectangular earthen channel model.
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Fig. 9. The seepage and error changes relative to the L/W in the trapezoidal section.
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Table 2. The statistical information of the channels in the irrigation network of Isfahan province, Iran.
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Table 3. The value of the constant coefficient C in the experimental equations.
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Table 4. The statistical parameters obtained from different methods of estimating seepage from the earthen channels.
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Fig. 10. The effect of the wetted perimeter on the seepage discharge in different trapezoidal, rectangular and triangular
sections.
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Table 5. The correlation matrix between the dimensionless parameters used for the different cross sections.
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** Correlation is significant at the 0.01 level (2-tailed).
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Fig. 11. The relationship between the side slope (z) and the dimensionless seepage (qs/ky) for the trapezium, triangular and
rectangular sections.
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Table 6. The coefficients for the variables in Equation (14) obtained by SPSS software for the different channel sections.

Unstandardized Standardized
Coefficients Coefficients t Sig.
Model B Std. Error Beta
1 | (Constant) | -9.360 2.421 -3.866 | .000
p/y 3.500 294 1.240 11.916 | .000
bly -1.127 312 -.385 -3.610 | .000
Rly 14.741 3.806 121 3.874 | .000

a.Dependent Variable: q/ky
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Fig. 12. The relationship between qs/Ky and P/y for different channel cross sections.
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Fig. 13. The relationship between qs/Ky and b/y for different channel cross sections.
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Table 7. The coefficients for the variables in Equation (16) obtained by SPSS software for the different channel sections.

. 95% Confidence Interval
Parameter | Estimate |Std. Error Lower Bound| Upper Bound
A 7.419 1.131 5.192 9.646
B .886 .025 .836 .935
C .950 .180 .596 1.304
D -2.318 .632 -3.563 -1.073
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Table 8. The calibration and verification results of the linear and nonlinear regression model.

18 akuly sl (g, | VP akuly s g )5
RMSE R? RMSE R?
fIvY «/AYY AR «/AYY W‘g
FleF <[AVA l4AYd <[A\Y (T 0
140
—~ 120
2
& 100
A 80 b 2%
g o
‘ﬁ-:” T ° O Dat int
40 | ata points
z 8°°
S 20 —s—y=X
0 1 1 ]
0 50 100 150

g/ky (From SPSS)

qs
SPSS ;515 alyl,y bawgi suds dawlnoLe &) o SEEP/W by ooy dlxo ), Ol i VO JS

Ky

Fig. 15. The comparison of qs/Ky with two methods: SEEP/W versus Equation (16).
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Fig. 16. The relationship between P/y and qs/Ky for different z in the different channel sections.
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Table 9. The non-linear regression relationship between P/y and qs/Ky for different z values for different cross sections.
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Table 10. The statistical parameters obtained from different methods of estimating the seepage in the trapezoidal cross
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