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Varied Flow Analysis for Linear Drainage Channels

R
Ku, Hye Jin / Jun, Kyung Soo

Abstract

The present study was carried out to examine flow properties in linear drainage channels such as
road surface drainage facilities. The finite difference formulation for the varied flow analysis was
solved for flow profiles in the channels. Starting the first step at the control section, the
Newton—-Raphson method was applied for producing numerical solutions of the equation. We
considered two types of linear drainage channels, a channel with one outlet at downstream end and a
channel with two outlets at both ends. Moreover, the flow analysis for various channel slopes was
performed. However, we considered channels with the two outlets of slopes satisfying the condition
that the both ends are the control section. The maximum of those slopes was decided from the
relation between the channel slope and the location of control section. The flow of a channel with one
outlet was calculated upward and downward from the control section existing in channel or upward
from the control section at downstream end. The flow of a channel with two outlets at both ends
were calculated for upstream and downstream channel segments divided by the water dividend,
respectively and the flow analysis was completed when the water depth at the water dividend
calculated from upstream end was equal to that calculated from downstream end. If the slope was
larger than the critical slope, the channel with two outlets was likely to behave like the channel with
one outlet. The maximum water depth was investigated and compared with that calculated additionally
from the uniform flow analysis. The uniform flow analysis was likely to lead a excessive design of a
drainage channel with mild slope.

keywords . road surface drainage, varied flow, water dividend, linear drainage channel, control section,
channel slope
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Table 1. Locations of Control Section and Critical Depths to Various Channel Gradients

Channel gradient Distance of control sections from the upstream end Critical depth
(Sox %) (x;, m) (Ve mm)
0.0, 0.2, 0.8, 1.23 50.00 114.39
2.00 4.58 25.81
5.00 0.17 2.95
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=
= _—— 8= 020%
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; 150 1 s o= 1.23%
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% 10—+ et et T So= 5.00%
)
A 50 —
O 1 I T I 1 I 1 I 1
0 10 20 30 40 50

Distance from upstream end (x, m)

Fig. 5. Flow Depth Profiles for the Trapezoidal Channel with an Outlet at Downstream End
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(Sox %) ( (I-a)L, m) at % = 0 (mm) (aL, m) at % = L (mm)
0.00 0.5000 25.00 75.43 25.00 75.43
0.10 0.6260 18.70 63.07 31.30 86.48
0.20 0.7404 12.98 50.21 37.02 95.68
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