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SMS 13.2 Tutorial 

Bridge Mesh Generation 

Objectives 

This tutorial demonstrates how to generate meshes from a Bridge-Pier coverage. This approach is meant 

to facilitate the creation of a mesh through a bridge opening. 

Prerequisites 

 SMS Overview 

 Map Module 

Requirements 

 Map Module 

 Mesh Module 

Time 

 15–25 minutes 

 

v. 13.2 
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1 Introduction 

Bridge openings cover areas of very complex hydrodynamics. The flow is contracting to 

flow through the limited opening. Piers and abutments influence the hydraulics, and 

bridge decks introduce components of both pressure flow through the bridge and weir 

flow over the top of the bridge. 

Historically ins SMS, a mesh generation coverage including a bridge generally consists 

of anywhere from five to twenty (or more) polygons just under the bridge. This includes 

polygons for each bridge pier, the spaces between, upstream and downstream of the piers, 

and sometimes additional polygons to address abutments or bridge skew.  

The Create Bridge Footprint tool (introduced in beta in SMS 13.2) provides an 

alternative approach to facilitate and guide the creation of a mesh in the area of a bridge 

crossing. This tutorial demonstrates this approach. 

2 Getting Started 

This tutorial starts by importing a project file containing an SRH-2D simulation for a 

region that includes a bridge but does not mesh for that bridge. This approach is typically 

the initial method of mesh construction. It ignores the possibility of pressure flow, 

overtopping and often the existence of bridge piers. To review this project: 

1. Launch the SMS application.  

2. Select File | Open… to bring up the Open dialog. 

3. Select “Project Files (*.sms)” from the Files of type drop-down. 

4. Browse to the data files folder for this tutorial and select “BridgeMesh.sms”. 

5. Click Open to import the project and exit the Open dialog. 

The project should appear similar to Figure 1. The display includes the polygons of the 

“  NoBridge” mesh generator coverage that produced the “  NoBridge” mesh. The 

project includes a completed simulation on this mesh and a duplicated simulation to be 

used with a modified mesh. (Refer to the “SRH-2D Simulations” tutorial to review 

duplication of a simulation.) 
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Figure 1      NoBridge mesh generator coverage in the initial project 

3 Reviewing the Bridge Definition 

The Create Bridge Footprint tool requires a bridge definition for input. The input 

consists of: 

 An arc along the bridge centerline 

 An arc defining each pier (or pier group) under the bridge defining the location of 

the pier relative to the centerline 

 (Optional) An arc defining the orientation for each abutment. These are only 

needed for abutments that are not perpendicular to the bridge centerline. 

For this example, the bridge has a single wall pier, and the abutments are roughly 

perpendicular to the bridge centerline, so two arcs represent the bridge definition. To 

review these: 

1. In the Project Explorer, turn on the “  Bridge Definition” coverage to make it 

visible and select it to be active. 

2. Right-click the “  Bridge Definition” coverage and select Zoom to Coverage. 

Normally, the user would digitize these arcs based on the bridge design specifications. 

For simplicity and consistency, these arcs are provided in this tutorial. 

The number of elements representing the cross section of the river under the bridge is 

controlled by the vertex spacing on the bridge centerline. 
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3. Using Select Feature Arc , select and right-click on the long arc that defines 

the bridge centerline and select Redistribute Vertices… to open the Redistribute 

Vertices dialog. 

4. Set the Specify option to “Specified spacing” and enter an Average spacing of 

“7.5” feet.  

Note that the arc length is about 108 feet, so this spacing should result in 14 elements. 

Alternatively the “Number of edges” option set to 14 would give the same result. 

The bridge definition is now ready for use in the bridge meshing tool. 

4 Generating the Bridge Mesh and Footprint 

The bridge meshing tool will now be invoked to create a mesh representing the area 

under the bridge as well as a polygon that bounds this mesh. 

1. Click on the Toolbox  icon in the macro toolbar (beneath the menu bar) to 

bring up the Toolbox dialog. 

2. Expand the Unstructured Grid folder and double-click on the Create Bridge 

Footprint tool to open the Create Bridge Piers tool dialog. 

3. Specify the input parameters to the tool as: 

a. Input coverage: “Map Data/Pre/Bridge Definition” 

b. Bridge width: “35.0” (ft) 

c. Bridge wrapping width: “15.0” (ft) 

d. Pier type: “Wall” 

e. Wall width: “4.0” (ft) 

f. Element wrapping width: “4.0” (ft) 

g. Wall pier length: “20.0” (ft)  

h. Wall pier number of side elements: “3” 

i. Pier end type: “Square” 

j. Output grid: “Bridge Footprint” 

k. Output coverage: “Bridge Footprint” 

4. Click OK to invoke the Create Bridge Piers tool and start the progress dialog for 

the tool appears which reports the status of the tool. 

5. Click OK to close the Create Bridge Piers tool progress dialog. 

6. Click Close to exit the Toolbox.  

Note: the toolbox can be left open. It does not interfere with other actions in SMS. 

7. Right-click on the “  Bridge Footprint” mesh and select Zoom to mesh to see 

the resulting mesh (Figure 2). 



SMS Tutorials  Bridge Mesh Generation 

 Page 5 of 10 © Aquaveo 2022 

The tool has created both the mesh under the bridge and a coverage including a polygon 

that encloses this mesh. The screen should be similar to the figure below. Note the 

following characteristics: 

 Hole in the mesh for the pier. 

 Row of elements upstream and downstream of the bridge area. 

 Transition elements around the pier. 

 

Figure 2      Mesh of bridge area with a wall pier 

5 Editing the Mesh Generation Coverage 

The bridge mesh must now be incorporated into the remaining domain. This section will 

describe how to include the bridge coverage into the existing mesh generator. 

1. In the Project Explorer, uncheck the “  Bridge Footprint” mesh to hide it. 

2. Right-click on the “  NoBridge” coverage and select Duplicate. 

3. Right-click on the”  NoBridge(2)” coverage and select Rename.  

4. Enter a new name of “HoleForBridge” the press Enter. 

5. Drag the “  Bridge Footprint” coverage into the  Mesh Generation folder. 

6. Select the “  Bridge Footprint” coverage to make certain it is active. 

7. Using Select Feature Arc , right-click and select  Select All command to 

select all four arcs in the coverage. 
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8. With the four arcs selected, right-click and select Copy to Coverage… to open 

the Select Coverage dialog. 

9. Select the “HoleForBridge” coverage and click OK to close the Select Coverage 

dialog. 

To visualize the changes:  

10. Hide the “  Bridge Definition”, “  Bridge Footprint”, and “  NoBridge” 

coverages and select the “  HoleForBridge” coverage.  

The display should be similar to Figure 3 though without the annotations. 

 

Figure 3      Mesh generator coverage with annotations 

Note that the arcs around the bridge mesh overlap the polygons used to generate the 

mesh. This overlap needs to be cleaned up. Typically, this involves editing the channel 

definition and the roadway embankment definition. It may also require adjustment to the 

floodplain polygons adjacent to the channel just upstream and downstream of the bridge 

5.1 Editing the Channel 

In this example, the channel is represented with a thalweg arc. Since the thalweg now 

overlaps the bridge mesh, the channel should be split into upstream and downstream 

segments. To do this: 

1. Using Select Feature Vertex , click on the thalweg vertex just upstream of the 

bridge to select it (labeled A in Figure 3). 

2. Right-click and select Nodes ↔ Vertices to convert the vertex to a node and split 

the thalweg arc into two arcs. 
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3. Repeat steps 1 and 2 with a vertex downstream of the bridge (B in Figure 3). Do 

not use the vertex that is just barely outside of the bridge; leave a little space to 

allow for a good element shape. 

4. Using Select Feature Arc , select the segment of the thalweg arc that goes 

through the bridge.  

5. Right-click and select Delete to delete this arc.  

6. Click Yes to confirm the deletion.  

The display should be similar to Figure 4. 

 

Figure 4       Removal of the thalweg arc through the bridge 

5.2 Editing the Embankment 

The embankments in this mesh generator coverage are defined as Patch polygons. These 

also intersect the bridge mesh and will need to be transitioned. To do this: 

1. Zoom  out a little bit to see a larger section of the roadway embankments. 

2. Using Select Feature Vertex , drag the vertices north of the bridge (labeled C 

in Figure 3) to the corners of the bridge. To prevent forming very short elements, 

use the second vertex away from the node on each arc.  

This merges these vertices into the node at the corner of the bridge connecting the 

roadway to the bridge. 

3. Using Select Feature Vertex , drag the two vertices on the embankment (one 

on either side) to smooth out the spacing. 
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4. Using Select Feature Arc , select the three arcs that used to define the end of 

the north embankment and Delete them.  

5. Click Yes to confirm the deletion.  

Note: this will also delete the polygons in the area, so the coloring of the polygons will go 

away. 

6. Repeat the procedure in steps 1–5 for the south embankment, using the first 

vertex on each side (label D in Figure 3).  

The display should be similar to Figure 5. 

 

Figure 5      Bridge and piers inserted into mesh 

5.3 Redefine the Meshing Polygons 

As noted above, when the arcs representing the ends of the embankments were deleted, 

the polygons were also deleted. To recreate the polygons for mesh generation: 

1. Select the Build Polygons  macro.  

This defines the polygons and defaults them to the “Paving” method. 

2. Using Select Feature Polygon , double-click on the polygon that bounds the 

bridge mesh to bring up the 2D Mesh Polygon Properties dialog. 

3. Set the Mesh Type to “None” to prevent creation of elements in this polygon.  

4. Click OK to close the 2D Mesh Polygon Properties dialog. 

5. Double-click on the polygon that represents the north embankment to bring up 

the 2D Mesh Polygon Properties dialog. 

6. Set the Mesh Type to “Patch”. 
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7. Set the Elevation (bathy/topo) type to “Scatter set”.  

8. Click on the Scatter Options button to open the Interpolation dialog.  

9. Select the “Z” dataset.  

10. Click OK to close the Interpolation dialog. 

11. Click the Preview Mesh button to verify that the patch method is giving good 

results.  

12. Click OK to close the 2D Mesh Polygon Properties dialog. 

13. Repeat steps 2–12 with the south embankment. 

14. Double-click on the polygon that covers the floodplain upstream of the bridge to 

bring up the 2D Mesh Polygon Properties dialog. 

15. Set the Mesh Type to “Constant Paving Density”.  

16. Set the bias to “0.2” and the Size to “70.0” ft. 

17.  Set the Elevation (bathy/topo) type to “Scatter set”.  

18. Click on the Scatter Options button to open the Interpolation dialog.  

19. Select the “Z” dataset.  

20. Click OK to close the Interpolation dialog. 

21. Click the Preview Mesh button to review the resulting mesh.  

22. Click OK to close the 2D Mesh Polygon Properties dialog. 

23. Repeat steps 14–122 for the floodplain polygon downstream of the bridge. 

The polygons should now be defined and displayed with the appropriate colors 

representing their attributes. 

6 Generating the Bridge Mesh 

What remains is to generate a mesh that includes the bridge. This includes several steps 

as follows: 

1. Right-click the “  HoleForBridge” coverage and select the Convert | Map → 

2D Mesh command to bring up the Mesh Name dialog.  

2. Accept the default name for this mesh and click OK to close the Mesh Name 

dialog. 

3. In the Project Explorer, turn on and select the “  Bridge Footprint” mesh to 

make it active. 

4. Using Select Node  tool, right-click and select the Select All command. 

5. Right-click again and select the Interpolate elevation command to open the 

Interpolation dialog.  

6. Accept the default options and click OK to close the Interpolation dialogs. 
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7. In the Project Explorer, hold down the CTRL key and select the “  

HoleForBridge Mesh” so that both the “  HoleForBridge” mesh and the “  

Bridge Footprint” mesh are selected. 

8. Right-click and select the Merge 2D Meshes command to open the Mesh Merge 

Options dialog.  

9. Set the Merge Method to “Non-overlapping”.  

10. Click OK to close the Mesh Merge Options dialog and merge the meshes. 

11. In the Project Explorer, turn off the “  HoleForBridge” coverage as well as the 

 HoleForBridge” mesh and the “  Bridge Footprint” mesh. 

12. Right-click on the”  Merged” mesh and select Rename.  

13. Enter a new name of “Bridge” the press Enter. 

This resulting mesh includes the previous domain with the bridge mesh included and can 

now be used in a simulation. The component meshes could be deleted to reduce clutter in 

the Project Explorer. If desired, the triangular elements could be merged to quadrilaterals 

to make it more efficient. 

A simulation for bridge flow was created in the input project and can be used to 

experiment with running an SRH-2D analysis using this mesh if desired. 

7 Conclusion 

This concludes the “Bridge Mesh Generation” tutorial. It has covered the following 

functions: 

 The Create Bridge Footprint tool 

 Creation of a mesh that includes a hole where a bridge mesh will be inserted. 

 Merging a bridge mesh with a surrounding mesh. 

Other operations that could be explored at this point include: 

 Using the History feature in the toolbox to run variations of previous invocations 

of a tool. 

 Other wall pier end types (sharp and rounded). 


