Mixed Flow Workshop                                                                             


Mixed Flow Example

A 1,500 foot concrete channel is used to pass flow between two reservoirs. Assume a rectangular shape with a 10-foot bottom width and 5 feet depth.  Assume a Manning’s ‘n’ of 0.015.  The channel has three different slopes:



	Station
	Invert Elevation

	0+00
	50.0

	5+00
	57.5

	10+00
	57.7

	15+00
	62.7


The upstream reservoir pool level is at elevation 74.7.  A 10-ft by 10-ft sluice gate is used to control the flow.   Assume the downstream reservoir pool level is constant at 55.0.

1. Create the Project

A. Invoke HEC-RAS by double clicking on the HEC-RAS icon from your Windows Operating System.

B. Create a new project.  Give it a title and file name.
2. Create the Geometry
A. Open the Geometric Data Editor and draw the River Reach.  Name the River and Reach.

B. Select the [image: image1.png]


 button.  Under options, select “add a new cross section” and enter data for the cross section at station 0+00.  Enter bank stations, distances and Manning’s ‘n’ vaules.  Enter River Stations using the actual station to simplify output interpretation (i.e. station 5+00 will be HECRAS River Station 500).
C. Use the “copy current cross section” option to create the other 3 cross sections (5+00, 10+00 and 15+00).  Make sure and change the distances and adjust elevations as required.
D. Back in the Geometric Editor under “Tools”, select “XS Interpolation”, and then “Within a Reach”.  Interpolate sections at 100 ft.  Save this geometry file as “100 ft interpolated sections”.

3. Create a Flow File
A. Create a flow file.  The design diversion discharge between the two reservoirs is 100 cfs.  

B. Enter the upstream and downstream boundary conditions (Hint: this example uses the “known water surface” option.  The upstream water surface will be the bottom of the gate opening.  Calculate the sluice gate opening using the orifice equation and assume h = upstream water surface – bottom of gate).

C. Save the steady flow file as “mixed flow discharge”.

4. Run the Model

A. Select Steady Flow Analysis.  Under flow regime, select “subcritical”.  Before making your run, select “Save Plan As …” and save it with the name “subcritical”.  Use “subcritical” as a short ID name.  Run the model.  Using the [image: image2.bmp] button look at the profile.  Under “Options”, “Variables” select “Critical Depth Elevation”.  If you didn’t know in advance that this would be a mixed flow example, how does the profile plot indicate that it might be mixed flow? 

B. Select Steady Flow Analysis again but this time under flow regime select “supercritcal”.  Before making your run, select “Save Plan As …” and save it with the name “supercritical”.  Use “supercrit” as a short ID name.  Run the model.  Using the [image: image3.bmp] button look at the profile.  What do you see here that looks suspicous and that maybe it isn’t only supercritical?

C. Select Steady Flow Analysis again but this time under flow regime select “mixed”.  Before making your run, select “Save Plan As …” and save it with the name “mixed 100’ interpolations”.  Use “mix 100’ int” as a short ID name.  Run the model.  Using the [image: image4.bmp] button look at the subcritical profile.  How does it look?  Could it be improved?  (Hint:  Estimate the hydraulic jump length using the equation shown in the powerpoints.  Is your cross section spacing consistent with this length if you want to locate with reasonable accuracy?  If not, interpolate some more cross sections and see how the hydraulic jump position changes.)

D. Simulate a stilling basin at the upper end of the middle reach.  Do this by setting the Manning’s ‘n’ to 0.08 in the upper 40-50 feet of this reach (RS 1000, 990*, 980*, and 970*).  To make this easy, change Manning’s ‘n’ values using the “Tables” menu in Geometry Editor.  Save this as a separate geometry file called “stilling basin”.  Go into Steady Flow Analysis.  Before making your run, select “Save Plan As …” and save it with the name “stilling basin”.  Use “stilling bas” as a short ID name.  Make the run.  Look at the profiles for this run and the “non-stilling basin” run on the same plot (to view multiple plans, select [image: image5.bmp] then “options” then “plans” then pick the plans you want to see).   How did the hydraulic jump change?
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