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Development of Subsection Division Method to Estimate a
Composite Roughness Coefficient

AR MY S Y e
Kim, Ji Sung / Kim, Keuk Soo / Kim, Won

Abstract

Practically, the composite roughness coefficient, which is the equivalent roughness coefficient of a
cross—section where the wall roughness is not constant along the wetted perimeter, is used to describe
the flow conditions in open channels. In this study, it was conducted that the previous formulae was
classified according to a weighting factor of the local resistance. The new subsection division method was
also developed based on the force-balance concept in each subsection. The accuracy of the proposed
method was examined and the applicability and limitation of the 13 existing formulae were analyzed by
comparing the calculated with the experimental measured data from Djajadi (2009) and Knight and
Macdonald (1979). It was found that Horton’s method might underestimate the total conveyance of a
composite channel and Lotter’s method showed a good agreement between calculated and measured data.
However, the proper division method, such as the proposed method based on the Z-method, is required
for the application of Lotter's method.

Keywords : composite roughness coefficient, subsection division, divided—channel method, Z-method
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Fig. 4. New Subsection Division Method Based
on the Z-method (Relatively Narrow Channel)
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Table 3. Differences between Calculated and Measured Composite Roughness Coefficients

Vertical line Bisect line
o Colebatch Cox Yen Colebatch Cox Yen
1 0.0013 0.0015 0.0012 0.0005 0.0006 0.0003
2 0.0026 0.0028 0.0024 0.0015 0.0017 0.0013
3 0.0022 0.0029 0.0016 0.0002 0.0009 -0.0004
4 0.0000 0.0002 -0.0002 -0.0013 -0.0011 -0.0015
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