

Lecture 14 Open Channel Flow
Ditch size is determined from the fore slope, back slope and size of the ditch bottom. Once the geometry is known and the runoff is determined it is possible to calculate the depth of water using Manning's equation.
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where S = slope in %/100, n is the roughness coefficient (Table 17.9), A is area, and R is the hydraulic radius.  In addition:
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In these equations B = base of ditch




FS = horizontal run of fore slope




BS = horizontal run of back slope




D = depth of ditch




A = Area 


`

WP = wetted perimeter

The usual solution has Manning’s Equation written in terms of D and solved by trial and error.  It is also possible to solve the problems graphically as in Fig17.6 and 17.7.  However, the geometry is set by the figure.
Because channel bottoms are subject to erosion it is necessary to limit the velocity of flow depending on the bottom material.  Tables 17.6, 17.7 and 17.8 give allowable values.  Additional information can be obtained from Design Manual Chap 7.
Several examples follow using solutions to Manning's equation for open channel flow 

A Calculator for ditch design is available at 

Calculator for Ditch Design
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