DAM AND LEVEE BREAK WORKSHOP

Introduction


This workshop will help students learn how to use HEC-RAS to:  enter and edit dam and levee breach data; perform the unsteady breach run; make adjustments for stability; and review and understand the pertinent dam and levee breach output.

Problem


For this workshop we will be using the Bald Eagle data set.  A project file (BaldEDmbrk.prj) with the title “Bald Eagle Cr.- Dam Break Run” has been loaded on your workshop computers.


A dam, located at river station 81500, is being modeled as an inline weir.  The given unsteady flow hydrograph causes the dam to spill during the peak flows.  For this flood event, a piping breach will be added.  The floodwave from the dam failure causes the downstream levees to be overtopped.  A lateral weir overtopping breach will be added to the downstream levees.


Students will be required to add the dam breach to the inline weir.  The stability and accuracy of the resulting breach should be checked and any minor modifications performed.  Next, the downstream lateral levee breach should be added.  The following is a summary of the required tasks for each group:


1.
Open the project, open the current plan and then save the plan with a new name (use the “save as” command).  Give the new plan a descriptive name such as, “Dam Break.”


2.
Enter the dam break information, save the plan data, and perform the unsteady flow computations.


3.
Review the results.


4.
Save the current “Dam Break” plan with a new, descriptive name such as, “10 sec Dam Break.”


5.
Change the time step, save the plan, and perform the unsteady computations.


6.
Review the results.


7.
Save the current “10 sec Dam Break” with a new, descriptive name such as, “Dam & Levee Break.”


8.
Add the levee break information, save the plan data, and perform the unsteady computations.


9.
Review the results.

Tasks

1.  Create a new plan.

Open up the unsteady flow analysis editor.  Under the File menu, choose “Save Plan As…” and save the plan with a new name.  This plan will contain the dam break information.  Use a descriptive name for the plan and for the short id.

2.  Enter the dam break information.

The inline weir representing the dam is located at river station 81500.  The dam break has the following characteristics:

Center Station


=  4200 ft

Final Bottom Width

=  400 ft

Final Bottom Elevation
=  592 ft

Left Side Slope

=  2

Right Side Slope

=  2

Full Formation Time

=  4 hrs

Failure Mode


=  piping

Piping Coefficient

=  0.6

Initial Piping Elevation
=  620 ft

Trigger Failure at

use water surface

Starting Water Surface
=  664 ft

After the dam break information has been entered, save the plan.

3.  Perform the unsteady flow simulation and review the results.

Both the profile plot and the cross section plot can be animated to show the changing water surfaces with time.  By choosing the inline weir cross section plot (river station 81500), and clicking on the animate button (the right arrow symbol), and then clicking on play, the changes in the water surface and the growth of the dam breach can be seen.

4.  Create a new plan and then compute the dam break with a ten second time step.

Under the File menu, choose “Save Plan As…” and save the plan with a new name.  This plan will contain the dam break information and it will be run with a ten second time step.  Use a descriptive name for the plan and for the short id.

5.  Perform the unsteady flow simulation and review the results.

Compare the results of the dam break with the ten second time step to the previous dam break results.  This can be accomplished by clicking on the stage and flow hydrograph button (on the main HEC-RAS editor) and then choosing inline weir under type.  Alternately, left click on the inline weir on the geometry editor (this may require zooming in) and choose plot stage and flow hydrograph.  Under the options menu, choose plans and then select the two dam break plans (the current 10 second dam break plan and the previous dam break plan).

6.  Save the plan with a new name and add the lateral weir levee breach.

At the downstream end of the reach, there is a levee that is represented by three separate lateral weirs.  Determine where the water first overtops this levee and (at that approximate location) add a lateral weir breach with the following characteristics:

Final Bottom Width

=  500 ft

Final Bottom Elevation
=  556 ft

Left Side Slope

=  2

Right Side Slope

=  2

Full Formation Time

=  5 hrs

Failure Mode


=  overtopping

Piping Coefficient

=  0.6

Initial Piping Elevation
=  620 ft

Trigger Failure at

use water surface

Starting Water Surface
=  576 ft

7.  Review the results.

8.  More detailed output (optional)

If time allows, an additional run can be made that has more detailed output.  This will provide a much smoother animation.  Save the plan (for the last time!) with a new name.  On the unsteady flow analysis editor, in the Detailed Output Interval: window, change the time interval to a smaller increment.  A 30 minute increment will take around five minutes to run.  A 15 minute increment will take seven or eight minutes to run.  After performing the unsteady flow simulations, open up the profile plot and a cross section plot of the inline weir and run the animation.

Questions

1.  How does the floodwave hydrograph from the ten second time step compare to the original dam break hydrograph?  Which do you think is more accurate?  The ten second time step appeared to have more stability problems than the original dam break (it went to maximum iterations several times whereas the original dam break did not).  What would cause the shorter time step to be less stable?  What additional time step checks could be made?

2.  How much did the lateral weir breach change the maximum water surface and the peak flow into the storage area.

3.  What additional analysis and sensitivity checks could be done for this dam break problem?

