Generation of Section Data for HEC-RAS Using Inroads

I.  Preliminary Setup

Cross section data can be generated for use in HEC-RAS by using Inroads to export the data.  Four key elements that are needed to extract the information are: 

1) Digital Terrain Model (Surface)

2) Horizontal Alignment Representing the Centerline of the Stream

3) Breakline Features Representing the Banks and Overbanks

4) Line Strings Representing Cross Section Lines

1) Digital Terrain Model

A digital terrain model or surface that represent the stream and its adjacent floodplain are necessary to extract geometry data from Inroads.   

2) Horizontal Alignment Representing the Centerline of the Stream

A Horizontal Alignment representing the centerline of the stream is necessary for extraction of Geometric Data.  The alignment must increase in stationing as you move upstream through the reach as shown in the figure below:
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3) 
Breakline Features Representing the Banks and Overbanks

These features should be continuous throughout the reach so some modifications are usually necessary.   It is recommended to save your working surface under a different name before making these modifications.  

The tops of banks are generally surveyed as breakline features and will usually be represented as such in the existing surface.  However, these features may not continuous throughout the reach.  While there are utilities in Inroads that allows for the joining of breaklines it is recommended that a new breakline be created that represents the top of banks.  

Overbank features should represent the center of mass of the overbank flow.  For this reason they will be determined subjectively according to the geometrics of the floodplain.  

To create these features, draw lines that represent each of these features in the design file.
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Use the File>Import> Surface command to create breaklines from these graphics.  Use the settings shown below to individually import the bank and overbank lines into the surface. 

Make sure the surface pull down contains the name of your working surface. Set the Load From pull down to Single Element.  
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Set the Elevations pull down to Drape Surface, enter a name for the feature in the Seed Name field and set the Point Type to breakline.  With the necessary information entered hit apply.  You will be prompted to Identify Element, left click to select the graphic that you are importing and it will be highlighted.  You will then be prompted to Accept/Reject, left click to accept the selection or right click to reject.  The Inroads status window will report an Import Complete message to indicate the success of the command. Repeat this procedure for the other three features to be imported.  

4) 
Line Strings Representing Cross Section Lines 

Place string lines in the design file that represent the lines that the cross sections will be taken along.  The lines should be parallel to the anticipated flow path for both the stream and the floodplain as shown below.   The cross section lines do not have to be straight lines.  When placing cross section lines that have bends in them, be sure to place them as line strings.
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II. Generation HEC-RAS Data

With the prerequisite information assembled, we are now ready to extract the geometry date.  First make a selection set containing the cross section lines created in step 4 of the 

Preliminary Setup.  To create a section set, activate the select element tool [image: image5.png]


  in MicroStation.  Left click on one of the cross section lines, the line should be highlighted.  Hold down the Ctrl key and select the other cross section lines.  Each line should highlight as you select it.  You can also hold the picker button down and drag a box around all the lines to select them at one time.  

As an alternative to creating a section set, the cross section lines can be put on a separate level by themselves and selected by level.   If your cross sections lines are on a level by themselves, it is not necessary to create a selection set from them.  

With all the cross section lines selected,  go to the Evaluation>Hydrology and Hydraulics>Generate Water Surface Data command.   The Generate Water Surface Data dialog box will open as shown below.

The surface field should contain your working surface name.  Select the name of your horizontal alignment created in step 2 of the Preliminary Setup in the Alignment pull down list.  Select Section Data from the Create pull down list and HEC-RAS from the Section Format pull down list.  The Stream ID and Reach ID can be any name, and will carried forward to HEC-RAS as identification for the stream.   In the Banks section,  use the pull down list or the picker button [image: image6.png]


 to identify each of the features created in Step 3 of the Preliminary Setup.  To use the picker button, left click on the picker located to the right of the feature you are identifying,  you will be prompted to Select Feature,  left click on the feature you are selecting.  You will be prompted to Accept/Reject the feature, left click to accept.  The features name should now appear in the field beside the picker button.   Repeat this step for the other features.  
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If you made a selection set of your cross section lines, activate the Selection Set radio button.  If you have your cross section lines on a separate level, activate the Level radio button and enter the level that the lines are on in the filed next to this button.    

You are now ready to create the geometry data, hit the Apply button.  In the Save As dialog box type a name for the HEC-RAS geometry file.  

To bring the data into HEC-RAS start HEC-RAS and open the Edit/Enter Geometric Data utility.   Go to File>Import Geometry Data>GIS Format.   In the Import GIS Format Data File window navigate to the directory where the geometry file was saved to from Inroads.  Select the file from the list and hit OK.  The data should now show up in the Geometric Data window of HEC-RAS.

