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This tutorial demonstrates how to input the following hammerhead pier substructure in AASHTOWare BrDR and 

shows the steps to evaluate a load rating for the pier cap. 

 

 

Pier Cap Section 
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Pier Column Section 
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BrDR Tutorial 

Connect to the sample database and from the Bridge Explorer create a copy of the LRFD Substructure Example 4 

bridge. Select the bridge in the bridge explorer table and use the Copy button in the BRIDGE ribbon to create a copy. 

Then select the Paste button in the same ribbon to duplicate the bridge. Rename the new bridge as shown below. 

Select OK to close the copy bridge window and create a new bridge. 

 

Open the new bridge. Find the copied bridge in the bridge explorer table and double click to open the bridge 

workspace. 
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BRIDGE ALTERNATIVE  

Define a new bridge alternative under the BRIDGE ALTERNATIVES folder in the bridge workspace tree. Input  

the following data in the bridge alternative window and select Apply to save the data and keep the window open. 
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Inside the Bridge Alternative window, use the Superstructure wizard to finish defining the bridge alternative. 

Within the Superstructure Wizard window, select the Generate names buttons to automatically label the 

superstructure and superstructure alternatives. Select OK to close both windows. 

 

The bridge workspace tree will now show the new bridge alternative with an assigned superstructure definition and a 

pier definition. 
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Pier 

Open the Pier definition window by double clicking the Pier 1 node in the bridge workspace tree. The option to 

Include in structure load rating indicates whether the program should consider the pier cap rating in the structure 

load rating when evaluated from the bridge explorer and whether to consider the pier cap rating when the bridge is 

rated within the bridge workspace. Input the finished groundline elevation and select Include in structure load 

rating. Click OK to save the data and close the window. 
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Pier Alternative 

Create a new pier alternative in the PIER ALTERNATIVES folder under the Pier 1 node in the bridge workspace 

tree. The Frame pier, Solid shaft pier, and Pile bent pier substructure types support pier cap load rating when they 

are not integral with the superstructure. 

 

 

Select Finish to create the new pier alternative. This will open the Pier Alternative window. Update the data in the 

Factors and Control Options tabs before selecting OK to close the window as shown in the following screenshots. 

NOTE: The AASHTO MBE does not specify system redundancy factors for substructures. These must be input by 

the user to evaluate the pier cap load rating. 
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Geometry 

Input dimensions in the Geometry window to locate the pier relative to the superstructure reference line. 
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Cap 

Select the Cap node in the bridge workspace tree to open the Cap Properties window. Input the cap exposure factor 

and define the following data for the pedestals which support the superstructure girders. Select OK to save and close 

the window. 
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Cap Components 

In the Cap Components window, select the Sloped cantilever geometry for both the left and right cantilevers. 
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Cap Geometry 

Define the following dimensions for the pier cap in the Cap Geometry window. The cap length is computed based 

on the dimensions input in the Geometry window. Verify the correct length is shown. 
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Cap Shear Reinforcement Definition 

Add the following shear stirrup definition to the cap Shear Reinforcement Definitions folder.  

 

Cap Reinforcement 

Define the cap reinforcement in the Reinforcement window. Input the following data for the longitudinal skin and 

primary flexural reinforcement under the Flexural tab. 
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Input the shear stirrup reinforcement data under the Left cantilever shear and Right cantilever shear tabs as shown 

below. 
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Column 

Open the Column Properties window by double clicking on the Column1 node in the bridge workspace tree. Input 

the column exposure factor. 
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Column Components 

Define the column section type and variation type in the Column Components window. 
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Column Geometry 

Define the column dimensions and top and bottom elevations for each column segment in the Column Geometry 

window. The grid will show a row for each column segment and cross section type defined in the previous window. 
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Column Flexural Reinforcement Definition 

Define a column flexural reinforcement definition in the Flexural Reinforcement Definitions folder for Column1 in 

the bridge workspace tree. Use the Generate pattern button to generate the definition. Select OK in the Generate 

Pattern Wizard window to generate the rebar pattern and OK in the Column Flexural Reinforcement Definition 

window to save the pattern. 
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View the Column Reinforcement Definition schematic to verify the generated rebar pattern. To open the schematic, 

select the column reinforcement definition in the bridge workspace tree. Then click on the Schematic button under 

the workspace tab of the top ribbon. 
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Column Shear Reinforcement Definition 

Define a column shear reinforcement definition in the Shear Reinforcement Definitions folder for Column1 in the 

bridge workspace tree. 
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Column Reinforcement 

Assign the column flexural and shear reinforcement definitions to the column in the Reinforcement window. 

Distances are measured from the bottom of the column. A negative start distance indicates the rebar extends below 

the bottom of the column into the substructure footing. NOTE: The window includes validation to check that the rebar 

is located within the substructure. The rebar extending into the footing will have a validation warning when saving 

the window because the footing is not yet defined. After inputting the footing geometry, the validation will pass. Select 

Yes to acknowledge the warning and save the reinforcement as input. 
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Column Foundation Alternative 

Create a new Pile footing foundation alternative under the FOUNDATION ALTERNATIVES folder for Column1 

in the bridge workspace tree. 
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Selecting Finish on the New Foundation Alternative Wizard window will create the new pile footing and open the 

Foundation Properties window. Enter the footing exposure factor. 

 

Column Foundation Reinforcement 

Define the reinforcement for the column footing in the Reinforcement window. 
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Pier Alternative Stiffness 

Return to the pier alternative window to complete the input for the pier stiffness properties. The stiffness properties 

are computed based on the pier geometry. After inputting the analysis method, unbraced lengths, sidesway types and 

effective length factors, select Compute slenderness ratio if the computed values do not match those shown below. 

 

 

 

  



Pier5-Substructure Pier Cap Rating 

Last Modified: 8/13/2026  25 

3D Schematic 

View the 3D schematic for the substructure to verify the inputs. Select the Hammerhead Pier (Pier Alternative) node 

in the bridge workspace tree to enable the 3D Schematic button in the top ribbon under the Analysis DESIGN/RATE 

tab. The schematic opens with the solid section model. Note: Both the ANALYSIS and SUBSTRUCTURE DESIGN 

tabs of the bridge workspace ribbon include a button for the 3D Schematic. The geometric representation of the 

substructure is the same for both schematics. The difference is the schematic in the substructure design tab displays 

the LRFD design review analysis results while the schematic in the analysis design/rate tab displays the LRFR load 

rating analysis results. 
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To view the substructure mild steel reinforcement in the schematic, open the View Properties window by selecting 

the gear icon in the 3D Schematic window ribbon. Unselect Solid model so the rebar inside the pier can be seen. And 

in the Reinforcement tab, select all reinforcement to be included in the schematic.  
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This completes the data entry for the pier substructure. Now is a good time to save the bridge model.  



Pier5-Substructure Pier Cap Rating 

Last Modified: 8/13/2026  28 

LRFR Analysis  

The pier cap can now be analyzed. To perform an LRFR rating, select the Analysis Settings button on the Analysis 

group of the DESIGN/RATE ribbon. The window shown below opens. 

 

 

Open the LRFR Design Load Rating template as shown below. 
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Click the Advanced button to review the substructure loading options which define how the vehicles are applied to 

the superstructure to compute the loads transferred to the substructure. 

 

Select the Hammerhead Pier pier alternative in the bridge workspace tree. Next click the Analyze button on the 

Analysis group of the DESIGN/RATE ribbon to perform the rating.  
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Tabular Results  

When the rating is finished, results can be reviewed by clicking the Tabular Results button on the Results group of 

the ribbon.  

 

The Analysis Results window shown below will open. The Report type dropdown has options for dead load actions, 

live load actions, and the rating summary, similar to the results window for a superstructure member. 
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Specification Check Detail 

The detailed specification calculations for the pier cap can be viewed in the Specification Check Detail window.  

 

Pier cap spec check POIs are reported based on distance from the left end of the pier cap.  
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Engine Outputs 

The Engine Outputs for the pier cap rating includes a list of links to analysis reports with detailed calculations from 

the analysis. 
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Results Graph 

The Results Graph window is a visual display of the results from the Tabular Results window. Dead load actions, 

live load actions and rating factors can be plotted along the length of the pier cap. 
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Analysis Report 

The Analysis Report window generates reports similar to the substructure design review Tabular Results window. 

Within the tabs of the analysis report window, select the reports to generate and the data to include. TIP: Select the 

Generate linked table of contents button in the Options tab. Based on the selections in the other tabs, the generated 

report may contain a large amount of data. This option will split the report into smaller sections. 
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3D Schematic 

After running an analysis, the 3D schematic can display the member actions plotted on the 3D FE model. Open the 

pier alternative 3D schematic and select the results button to plot results on the schematic. 
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