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AASHTOWare Bridge Design and Rating Training 

3DFEM5 ς Mesh Generation and Dead Load Analysis Example 
 

Topics Covered: 

¶ 3D model deck mesh generation 

¶ Dead load only analysis 

¶ 3D model validation 

 

Overview of mesh generation options: 

¶ Number of shell elements 

¶ Target aspect ratio for shell elements 

¶ Node merge tolerance by span 

 

This tutorial describes the data entry for a curved steel girder system bridge in BrDR version 7.5. This tutorial 

illustrates the process of using the dead load only analysis to determine appropriate mesh generation options for a 

particular model. The impact of each mesh generation option on the deck shell elements is discussed.  
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Example Curved Steel Girder Bridge 

Framing Plan 
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Structure Typical Section 
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Curved Girder Structure Data Entry 
Create a new bridge from the bridge explorer menu. 
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Assign the bridge ID, NBI structure ID, bridge name and other relevant information. Because this bridge will only 

contain a superstructure, only the óSuperstructuresô option needs to be selected in the Bridge Workspace View. After 

inputting the bridge description, select óOKô to create the new structure. 
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First define the components. This structure has 1 appurtenance, 2 steel shapes, a concrete material, and a steel 

material.  

Appurtenances 
Parapet: (Use óCopy from libraryéô to save time.) 
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Steel Shapes: 
Angles: 

L5x5x1/2: (Use óCopy from libraryéô to save time.) 

 

I Shapes: 

W16x67: (Use óCopy from libraryéô to save time.) 
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Materials: 
Concrete: 

Class A (US): (Use óCopy from libraryéô to save time.) 
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Structural Steel: 

Grade 50W: (Use óCopy from libraryéô to save time.) 

 

With all the bridge components defined, the bridge workspace tree should now include all the following 

components. 
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Diaphragm Definitions 
Define the diaphragms. Double click on óDiaphragm Definitionsô in the bridge workspace tree to add a new 

diaphragm definition. This structure has one diaphragm. 
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Superstructure Definition 
Create a new girder system superstructure definition in the bridge workspace tree. 
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In the girder system superstructure definition window , enter the following information. Make sure to input the 

horizontal curvature. A girder system structure cannot be modified from straight to curved or curved to straight after 

it has been defined. Leave the default analysis settings under the óAnalysisô tab. These options will be modified 

later. Select óOKô to close and save the window. 
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Expand the tree for the new girder system structure definition. 
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Load Case Description 
Add the default load case descriptions for the girder system superstructure.  

 

Framing Plan Detail 
Enter the framing plan details in the Structure Framing Plan Details window. First, input the following 

information in the óLayoutô tab. Select óApplyô to save the layout to memory and keep the window open.   
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Next input the diaphragms for the girder system structure. The diaphragms must be input within each girder bay. 

With 6 girders, this structure will have 5 girder bays. When inputting distances along girders, especially for curved 

structures, try to be precise. The system length tolerance and the structure FEM node tolerance will be used to 

determine when two points are equal. These tolerances provide some flexibility when inputting distances. Generally, 

though, it is best to use consistent inputs when entering data in different windows.  

For example, if a girder is 30.0 feet long and the system length tolerance is 0.01 feet, then a diaphragm at 29.97 feet 

would not be considered at the end of the girder. The finite element model would include nodes at 29.97 ft and 30.0 

ft. It is recommended to place the diaphragm at 30.0 feet to match the input for the girder. Using a smaller tolerance, 

for example, 0.001, would mean separate nodes could be generated at 29.995 ft and 30.000 ft. 

Note: The following screenshots were taken after updating the BrDR preferences for the bridge workspace to 

display the entered number of decimal positions.  

Girder Bay 1: 

 

Girder Bay 2: 
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Girder Bay 3: 

 

Girder Bay 4: 
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Girder Bay 5: 

  

Review the framing plan schematic to verify the framing plan details are correct. 
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Structure Typical Section 
Next, define the structure typical section.  

Deck: 

 

Deck (contôd): 
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Parapet: 

 

Lane Position: 
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Review the structure typical section schematic to verify the typical section inputs. 
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Stiffener Definitions 
Add stiffener defintions to the structure. This structure has one transverse stiffener definition and one bearing 

stiffener definition. 

Transverse Stiffener: 

 

Bearing Stiffener: 
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Member Loads 
For G1 only, enter an additional member load of 0.2kips/ft.  
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Member Alternatives 
Now add member alternatives for each of the six girders. Since this structure is a curved structure, each girder has a 

slightly different total length. Each girder has to be input separately. View the calculated length of each girder by 

opening the girder member definition windows.  

 

When defining a girder member alternative, it can be helpful to record the total length of the girder member. For a 

girder member alternative, the girder profile, deck profile, haunch profile and lateral supports will all typically have 

a total length equal to the girder length.  

In this structure, all girders are schedule based steel plate girders. The web for each girder has a constant depth of 

24ò and a width of 0.5ò. The top and bottom flanges have a transition at 5 feet from each end of the span. Both 

flanges have a width of 8ò everywhere. The flange thickness for the first and last ranges is 0.5ò and the thickness for 

the middle range is 0.75ò.  
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Girder 1: (Length = 34.140884 ft) 

Define the member alternative: 
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Define the girder profile ranges. 

 

 

Tip: The top and bottom flanges are the same. Use the óCopy to bottom flangeô button to copy the ranges from the 

top flange to the bottom flange.  
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Deck Profile 
Enter the deck profile. 

 

Define the composite region. 
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Stiffener Ranges 
Add the stiffeners. Use the óApply at diaphragmséô button in the Stiffener Ranges window to add the transverse 

stiffeners at diaphragm locations and the bearing stiffeners at support locations.  
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Girders 2 ï 6: 

Follow the same steps as shown for girder 1 to define member alternatives for girders 2 through 6. Refer to the 

tables below for the girder and deck dimensions. All members should have a composite deck along their full length 

and have stiffeners at diaphragm locations. 

Verify the length of each girder matches the length shown in the table below. If the length is different, review the 

inputs for the Girder System Superstructure Definition window and the Structure Framing Plan Details window. 

Table: Computed Girder Lengths 

Girder Length 

(ft) 

G1 34.140884 

G2 34.207486 

G3 34.3686 

G4 34.630481 

G5 35.077295 

G6 35.496115 

 

Table: Web Profile Definitions 

Girder Range Start 

(ft) 

Range Length 

(ft) 

Depth 

(in) 

Thickness 

(in) 

G1 0.0 34.140884 24.0 0.5 

G2 0.0 34.207486 24.0 0.5 

G3 0.0 34.3686 24.0 0.5 

G4 0.0 34.630481 24.0 0.5 

G5 0.0 35.077295 24.0 0.5 

G6 0.0 35.496115 24.0 0.5 
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Table: Top and Bottom Flange Profile Definitions 

Girder Range Start 

(ft) 

Range Length 

(ft) 

Width 

(in) 

Thickness 

(in) 

G1 

0.0 5.0 8.0 0.5 

5.0 24.140884 8.0 0.75 

29.140884 5.0 8.0 0.5 

G2 

0.0 5.0 8.0 0.5 

5.0 24.207486 8.0 0.75 

29.207486 5.0 8.0 0.5 

G3 

0.0 5.0 8.0 0.5 

5.0 24.3686 8.0 0.75 

29.3686 5.0 8.0 0.5 

G4 

0.0 5.0 8.0 0.5 

5.0 24.630481 8.0 0.75 

29.630481 5.0 8.0 0.5 

G5 

0.0 5.0 8.0 0.5 

5.0 25.077295 8.0 0.75 

30.077295 5.0 8.0 0.5 

G6 

0.0 5.0 8.0 0.5 

5.0 25.496115 8.0 0.75 

30.496115 5.0 8.0 0.5 

 

Table: Deck Profile Effective Width 

   Standard LRFD 

Girder Range 

Start 

(ft) 

Range 

Length 

(ft) 

Start Effective 

Flange Width 

(in) 

End Effective 

Flange Width 

(in) 

Start Effective 

Flange Width  

(in) 

End Effective 

Flange Width  

(in) 

G1 0.0 34.140884 64.5 64.5 64.5 64.5 

G2 0.0 34.207486 81.0 81.0 81.0 81.0 

G3 0.0 34.3686 81.0 81.0 81.0 81.0 

G4 0.0 34.630481 88.5 88.5 88.5 88.5 

G5 0.0 35.077295 96.0 96.0 96.0 96.0 

G6 0.0 35.496115 93.0 93.0 93.0 93.0 
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This completes the data entry for the curved girder system structure. Now would be a good time to save the bridge to 

the database.  

 

  


