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CHAPTER 6
GOVERNING EQUATIONS

This chapter presents all governing equations used by SRH-2D. It provides
theoretical information and is intended for reference only.

6.1 Flow Equations

Most open channel flows are relatively shallow and the effect of vertical motions
is negligible. As a result, the most general flow equations, the three-dimensional
Navier-Stokes equations, may be vertically averaged to obtain a set of depth-
averaged two-dimensional equations, leading to the following well known 2D St.
Venant equations:
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In the above, t is time, x and y are horizontal Cartesian coordinates, h is water
depth, U and V are depth-averaged velocity components in x and y directions,
respectively, e is excess rainfall rate, g is gravitational acceleration, T,,, T, , and

T,, are depth-averaged turbulent stresses, D,,,D,,,D,,,D,, are dispersion terms
due to depth averaging, z= z, + h is water surface elevation, z, is bed elevation,
p is water density, and 7,7, are the bed shear stresses (friction). Bed friction
is calculated using the Manning’s roughness equation as follows:

[TbXJ=pCf(\LjJW; C, = gﬂi €)

Thy

where n is the Manning’s roughness coefficient.

Turbulence stresses are based on the Boussinesq equations as:
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Figure 11-11  Relatdon hetween grain diameter {or entralnment and shesr stress using Shields relatons
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Questions?

Connect with us!

WWwWw.cecinc.com
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