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The equation

v =K R23 g2
n
where:

R = Hydraulic radius of the flow cross-section [L].
S = Slope of channel bottom or water surface [L/L).
V = Average velocity of the water [L].

n = the Manning Coefficient. [T/L'"].

K = conversion factor.

is called the Manning Equation. It is a semi-empirical equation and is the most commonly
used equation for uniform steady state flow of water in open channels. Because it is
empirical, the Manning equation has inconsistent units, which are handled through the
conversion factor k. Uniform means that the water surface has the same slope as the
channel bottom. Uniform flow is actually only achieved in channels that are long and
have an unchanging cross-section. However, the Manning equation is used in other

situations despite not strictly achieving these conditions.
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Manning coefficient, n, is a function of the culvert material, such as plastic, concrete,

brick, etc. Values for n can be found in the table below of Manning's n coefficients.

Manning's n Coefficients

The table shows the Manning n values for materials that might be used in open

channels. These values were compiled from the references listed under Discussion

and References and in the references at the bottom of this web page (note the

footnotes which refer to specific references).

Material [Manning n [Material [Manning n
WNatural Streams Excavated Earth Channels
Clean and Straightlg 030 Clean l0_022
Major Riversiy 035 Gravelly 0.025
Sluggish with Deep Poolsly 040 Weedy 0.030
Stony, Cobbles 0.035
Metals Floodplains
Brass 0.011 JPasture, Farmland 0.035
Cast Iron 0.013 |Light Brush 0.050
Smooth Steel 0.012 [Heavy Brush 0.075
[Corrugated Metal 0.022 Trees 0.15
Non-Metals
Glass 0.010 [Finished Concrete 0.012
Clay Tile 0.014 [Unfinished Concrete 0.014
Brickwork 0.015 iGravel 0.029
Asphalt b.ole {Earth 0.025
Masonry %.025 {Planed Wood 0.012
[Unplaned Wood 0.013
Corrugated Polyethylene (PE) with smooth inner walls *® 0.009-0.015{ |
|Corrugated Polyethylene (PE) with corrugated inner walls© 0.018-0.025{ .
[Polyvinyl Chloride (PVC) with smooth inner walls ¢ 0.009-0.011

All equations and other Manning n values were obtained from the references listed in

our Discussion and References page.

? Barfuss, Steven and J. Paul Tullis. Friction factor test on high density polyethylene

pipe. Hydraulics Report No. 208. Utah Water Research Laboratory, Utah State

University. Logan, Utah. 1988.
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¢ Barfuss, Steven and J. Paul Tullis. Friction factor test on high density polyethylene
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pipe. Hydraulics Report No. 208. Utah Water Research Laboratory, Utah State
University. Logan, Utah. 1994.
¢ Bishop, R.R. and R.W. Jeppson. Hydraulic characteristics of PVC sewer pipe in
sanitary sewers. Utah State University. Logan, Utah. September 1975.
4 Neale, L.C. and R.E. Price. Flow characteristics of PVC sewer pipe. Joumal of the
Sanitary Engineering Division, Div. Proc 90SA3, ASCE. pp. 109-125. 1964.
® Tullis, J. Paul, R.K. Watkins, and S. L. Barfuss. Innovative new drainage pipe.
Proceedings of the International Conference on Pipeline Design and Installation,
ASCE. March 25-27, 1990,
© 1998-2000 LMNO Engineering, Research, and Software, Ltd. (All Rights
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