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Water enters a reach of a sloping circular pipe at the uniform flow depth.  Elevated backwater 

downstream of the reach results in a hydraulic jump.  The pipe is sized such that the sequent 

depth is a fixed percentage of the pipe diameter.  Note that the pipe must be sloped such that 

the flow into the reach is supercritical.  An example of this setting is the approach pipe to a 

trench-type wet well as shown below.  The ratio of sequent depth to pipe diameter in this setting 

is usually 0.6, but can be any value that maintains the constraints of the problem - supercritical 

uniform flow at the inlet leading to a hydraulic jump having a sequent depth less than the pipe 

diameter.  

Because pipe is available only in discrete and fixed inside diameters, the program is set up to 

calculate the flow rate that meets the criteria for a given pipe diameter.  

The user must supply the following values: pipe diameter (d), pipe slope (S), Manning's n, the 

parameter 

Es

, and the parameter 

Ratio

.  The parameter 

Es

 is a toggle for the Escritt assumption; 

setting Es = 1 activates the assumption while setting Es = 0 deactivates it.  Field studies have 

shown that Manning's equation is inaccurate in circular conduits unless Manning's n is adjusted 

as the flow depth varies.  Escritt's assumption is that the variable Manning's n is adequately 

approximated using a fixed (textbook value) Manning's n and adjusting the wetted perimeter used 

in Manning's equation by adding half the top width.  The parameter 

Ratio

 is the ratio of sequent 

depth to pipe diameter.
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Starting values for the numerical solution of simultaneous equations, and the units factor for 

Manning's equation.  The user may, on occasion need to adjust Q by trial and error if convergence 

is not achieved with the default value.
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The given-find block solve three equations simultaneously - Manning's equation upstream from 

the jump, a specific force balance over the hydraulic jump, and the constraining equation relating 

the sequent depth to the pipe diameter.

Flow area centroid.
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Wetted perimeter.
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Geometric elements as functions of the water surface angle, 

q

.  
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