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BrDR Training 

RC5 –Schedule Based Tee Example 

 

Topics Covered 

• Reinforced concrete schedule based tee input as girder system. 

• Export of schedule based reinforced concrete beams to an analysis engine 

• Schedule based reinforced concrete Point of Interest wizard 

 

Reinforced concrete schedule based tee input as girder system 

From the Bridge Explorer create a new bridge and enter the following description data: 

 

 

Close the window by clicking OK.  This saves the data to memory and closes the window. 
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Bridge Components 

To enter the materials to be used by members of the bridge, click on the Components tab of Bridge Workspace, and 

expand the tree for Materials.  The tree with the expanded Materials branch is shown below. 

 

 

To add a new concrete material, click on Concrete in the Components tree and select New from the Manage group 

of the WORKSPACE ribbon (or right mouse click on Concrete and select New). 
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Add the concrete material by selecting from the Concrete Materials Library by clicking the Copy from Library 

button.  The following window opens: 

 

 

 

Select the Class A (US) material and click OK. The selected material properties are copied to the Bridge Materials 

– Concrete window as shown below. 

 

Click OK to save the data to memory and close the window. 
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Add the reinforcement steel in the same manner. 

 

Since reinforced tee girder is used, beam shapes need not be defined.  

Since this is a girder system structure, an appurtenance needs to be defined. 

 

Bridge Appurtenances 

To enter an appurtenance to be used within the bridge, expand the tree branch labeled Appurtenances in the 

Components tab. Select Generic and click on New from the Manage button on the WORKSPACE ribbon (or 

double click on Generic).  
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Enter the following data to model the elevated curb on this structure. 

 

Click OK to save the data to memory and close the window. This appurtenance will be used on both the left and 

right side of the typical section which will be defined later in this example. 

The default impact factors, standard LRFD and LFD factors will be used so the next step will be to define a 

Superstructure.  Bridge Alternatives will be added after a superstructure is defined. 

 

Superstructure Definition 

Returning to the Bridge tab of the Bridge Workspace, double click on SUPERSTRUCTURE DEFINITIONS (or 

click on SUPERSTRUCTURE DEFINITIONS and select New from the Manage group of the WORKSPACE 

ribbon or right mouse click on SUPERSTRUCTURE DEFINITIONS and select New from the popup menu) to 

create a new structure definition. The window shown below will appear. 
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Select Girder system superstructure, click OK and the Superstructure Definition window will open. Enter the 

data as shown below. 

 

Click OK to save the data to memory and close the window. 

 

Navigate to the Bridge Alternatives node in the Bridge Workspace tree and create a new Bridge Alternative, a new 

Structure, and a new Structure Alternative as shown in STL1 tutorial. 

The partially expanded Bridge Workspace tree is shown below. 
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Load Case Description 

Click Load Case Description in the Bridge Workspace tree to define the dead load cases.  Select the Add Default 

Load Case Descriptions button to create the following load cases. 

 

 

Click OK to save the data to memory and close the window. 

 

  



RC5 – Schedule Based Tee Example 

Last Modified: 1/10/2024  8 

Structure Framing Plan Details 

Double-click on Framing Plan Detail in the Bridge Workspace tree to describe the framing plan in the Structure 

Framing Plan Details window. Enter the data as shown below. 

 

 

Structure Framing Plan Detail - Diaphragms 

Switch to the Diaphragms tab to enter diaphragm spacing.  Enter the diaphragm locations shown below for girder 

bay 1. Click on the Copy bay to… button to copy the diaphragms to the other 2 bays in the structure. 

 

Click OK to save the data to memory and close the window. 
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Structure Typical Section - Deck 

Define the structure typical section by double-clicking on Structure Typical Section in the Bridge Workspace 

tree.  Input the data describing the typical section as shown below.   

 

 

Structure Typical Section – Deck (cont’d) 

Select the Deck(cont’d) tab. Enter the values shown below. 
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Structure Typical Section - Generic 

Select the Generic tab. Enter the values shown below. The previously defined appurtenance will be used here. 

 

 

Structure Typical Section – Lane Position 

Select the Lane position tab.  Enter the values shown below.  

 

Click OK to save the data to memory and close the window. 
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Structure Typical Section - Schematic 

A schematic of the structure typical section can be viewed by selecting the Structure Typical Section node on the 

Bridge Workspace tree and clicking on the Schematic button on the WORKSPACE ribbon. 

 

 

The Structure Typical Section schematic is displayed below. 
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Shear Reinforcement  

Expand the Shear Reinforcement Definitions node in the Bridge Workspace tree, select Vertical and click on 

New from the Manage group of the WORKSPACE ribbon (or double click on Vertical).  

 

 

Define the stirrup as shown below.   

 

Click OK to save to memory and close the window. 
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Bar Mark Definitions 

Bar Mark Definitions are used to define the longitudinal flexural reinforcement in schedule based reinforced 

concrete members.  Select Bar Mark Definitions in the Bridge Workspace tree and click the New button from the 

Manage group of the WORKSPACE ribbon.  

 

 

This bridge uses the following bar mark definitions. Add these definitions. 

 

Click OK to save to memory and close the window. 
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Click OK to save to memory and close the window. 

 

 

Click OK to save to memory and close the window. 
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Click OK to save to memory and close the window. 

 

 

Click OK to save to memory and close the window. 
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Click OK to save to memory and close the window. 

 

 

Click OK to save to memory and close the window. 
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Click OK to save to memory and close the window. 

 

 

Click OK to save to memory and close the window. 
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The expanded Bridge Workspace Tree is shown below. 
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Describing a member 

Open the G2 Member window by double clicking on G2 in the bridge workspace tree.  This member does not 

require any additional information to be entered.  The first Member Alternative created will automatically be 

assigned as the Existing and Current Member alternative for this Member. 

 

 

 

Defining a Member Alternative 

Double-click on MEMBER ALTERNATIVES in the Bridge Workspace tree for member G2 to create a new 

alternative.  The New Member Alternative window shown below will open. Select Reinforced Concrete for the 

Material Type and Reinforced Concrete Tee for the Girder Type. 

 

 

Click OK to close the window and create a new member alternative.  
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The Member Alternative Description window will open as shown below.  Enter the data as shown and Click OK 

to save to memory and close the window.   

 

 

 

For a schedule based reinforced concrete member, it is important to enter a value for the End Bearing Locations in 

this window.  This data describes the distance from the physical end of the beam to the centerline of the end 

bearings.  It is important to enter this value here so that when bar mark definitions are assigned to the reinforcement 

profile, the bars can start to the left of the first support line and to the right of the last support line. 

 

If the bars start to the left of the first support line and to the right of the last support line, BrDR will consider the bars 

to be partially developed at the centerline of the bearing.  Then the analysis engine will be able to compute the d 

distance from the extreme compression fiber to the centroid of the tension reinforcement.  This d value is required to 

compute the shear capacity of the section.  If the rebar starts at the centerline of the bearing, it will be considered as 

zero percent developed at this point so a d distance cannot be computed, and the shear capacity of the beam will be 

zero. 

 



RC5 – Schedule Based Tee Example 

Last Modified: 1/10/2024  21 

Girder Profile 

Expand the Schedule Based Tee member alternative on the Bridge Workspace tree, double click on Girder Profile 

to open the Girder Profile window and enter the data on each tab as shown below: 

 

Girder Profile - Section 

 

 

The Std. effective flange width of this interior girder is computed as follows: 

AASHTO Article 8.10.1:  

Total effective flange width shall not exceed ¼ Span Length = 78’/4 = 19.5’ = 234” 

Effective flange width overhanging each side of web <= 6(ts) = 6*(6.5”) = 39” or ½ clear distance to next 

web = 6’/2 = 3’ = 36”. 

Beam spacing = 8’ therefore ½ clear distance to next web = (8’(12”/’) – 24”)/2 = 72”/2 = 36”. 

Effective flange width = 36” + 24” web + 36” = 96”. 

 

The LRFD effective flange width is computed as follows: 

AASHTO LRFD Article 4.6.2.6.1: 

 For interior beams, effective flange width taken as the least of: 

average spacing of adjacent beams = 8’(12”/’) = 96” 
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Girder Profile - Web 

 

 

 

Girder Profile - Reinforcement 
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Export of schedule based reinforced concrete beams to an analysis engine 

 

The BrDR export to the analysis engine will compute the required development lengths for the reinforcing steel 

based on the data entered in this window.  These required development lengths are considered when the girder 

profile is exported to the analysis engine.  In the export, BrDR transforms the schedule-based definition of the 

concrete member into a list of cross sections and assigns these cross sections to ranges along the length of the 

member.  Cross sections are cut where the reinforcing steel is developed. 

 

BrDR assumes that the user has described the schedule of reinforcement as it physically exists in the bridge.  BrDR 

considers the required development length of the reinforcement when it exports cross sections for use by an analysis 

engine.  If you do not want BrDR to consider the required development length, either the Start/End fully developed 

box for the range of reinforcement on the Girder Profile: Reinforcement tab should be checked or the Fully 

developed box on the Point of Interest: Development tab needs to be checked. Checking either of these fully 

developed boxes means that the reinforcement as entered is fully developed and the full length of the bar will be 

included in the generated cross sections. 

 

The following simplified example illustrates how cross sections are generated: 

 

The reinforcement profile consists of three #8 bars. 

3 - #8

Reinforcement Profile  

 

BrDR computes the development length of the bars as ld.  The bars are fully developed at the ld distance from the 

end of the bar.   

 

ld ld3 - #8

Range 3

1 1 2 2 1 1

Exported Cross Section Ranges

1 1 1 1

21 4 5
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Exported Cross Sections

21

 

 

Two cross sections are generated in this example.  Cross Section 1 contains zero rebar.  Cross Section 2 contains all 

three rebars.  Cross Section 1 is applied from the end of the beam to the point where the bars become fully 

developed.  Cross Section 2 is applied over the length where the bars are fully developed. 

In this example the Bar Spacing or Side Cover values are not entered, as illustrated by the blank cells in the 

Reinforcement window shown previously.  Since these values were not entered, BrDR will not consider the 

AASHTO specifications that deal with development length modification factors related to these items.  It is 

important to keep in mind that if these values were entered, the bar spacing, and side cover will apply to the bars 

being described in this row of the table not all the bars in that layer of reinforcement.  The following example 

illustrates this: 

 

6" 6"

B1 bar mark - #8 bar

B2 bar mark - #8 bar

6"2"
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BrDR uses the bar spacing and side cover of all the bars at the same vertical distance to compute the horizontal 

locations of the bars when determining the modification factors related to bar spacing and side cover. 

If we select F1 while the Reinforcement tab is open, the BrDR help topic for this window will open as shown below.  

This help topic contains very important information regarding the data on this window and it should be thoroughly 

reviewed prior to using the schedule based reinforcement features in BrDR. 

 

 

 

This help topic contains links to several other useful topics that should be reviewed prior to defining schedule-based 

reinforcement in BrDR.   
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The Export of Schedule Based Reinforced Concrete Members topic contains the rules and assumptions BrDR uses 

when exporting schedule based reinforced concrete members to the analysis engine. 

This topic also has links to flowcharts which can be referred to determine how BrDR exports the schedule based 

reinforced concrete members. 
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The BrDR export to the analysis engine will also check the actual lap lengths of schedule based reinforcement 

against required lap lengths and provide this information to the user for evaluation.  BrDR considers bars to be 

lapped if the vertical distance to their centroids is equal or if their clear cover is equal and the bars overlap along the 

length of the member. 

 

When an analysis or design review is run, a file is created that contains the input and output of the calculations 

BrDR performed to compute the required development lengths and to check the lap lengths.  This file can be 

accessed from the Engine Outputs button from the Results group of the DESIGN/RATE ribbon. 
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Live Load Distribution factors 

Open the Live Load Distribution window from the Bridge Workspace tree to open the Live Load Distribution 

window. 

Click the Compute from Typical Section… button to compute the live load distribution factors for this member. The 

completed Live Load Distribution window is shown below. 
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Girder Profile - Schematic 

A schematic view of the reinforcement profile is available while the Girder Profile label is selected on the Bridge 

Workspace tree. See below. 
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Shear Reinforcement Ranges 

Double-click on Shear Reinforcement Ranges in the Bridge Workspace tree to open the RC Shear Reinforcement 

Ranges window and enter values as shown below. 
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Schedule based reinforced concrete Point of Interest wizard 

Schedule based reinforced concrete members have a wizard to help create points of interest for a member.  The 

wizard can be accessed by selecting Points of Interest in the Bridge Workspace tree and clicking the Wizard 

button on the Tools ribbon as shown below: 
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This wizard helps to quickly create points of interest based on criteria that is selected in the wizard. Select options as 

shown in the window below and click Generate. 

 

 

If the user selects to use the reinforcement development source type, by checking any of the options under the 

Source section of this window, BrDR creates 6 points of interest for each reinforcement profile entered in the 

Girder Profile window.  As detailed in the help, these 6 points are: 

 

1 - Physical start of bar 

2 - Point to determine where bar is no longer required to resist flexure, max of (effective depth of member, 

15db, 1/20 clear span) from start of bar 

3 - Point where bar is 100% developed at the start of bar 

4 - Point where bar is 100% developed at the end of bar 

5 - Point to determine where bar is no longer required to resist flexure, max of (effective depth of member, 

15db, 1/20 clear span) from end of bar 

6 - Physical end of bar 

 

If more than one point of interest is generated at a location, then the wizard will delete duplicate points of interest 

when the OK button is selected.  
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The member alternative can now be analyzed.   

LFR Analysis 

To perform an LFR rating, select the Analysis Settings button from the Analysis group of the DESIGN/RATE 

ribbon to open the Analysis Settings window as shown below.  

 

 

Select the vehicles to be used in the rating as shown below and click OK.  
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Tabular Results 

Next click the Analyze button from the Analysis group of the DESIGN/RATE ribbon to perform the rating.   

 

 

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

of the ribbon.  The window shown below will open. 
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