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1. Overview – Instructor only 
   •   Introduction to the Bridge Explorer (Visual Reference) 
   •   Review the Bridge Workspace tree 
   •   On-line help and manuals 
   •   Review STL2 
   •   Output 
 

2. Libraries (LIB1, Hands-on) 

3. Two-Span Steel Plate Girder Example (STL2, Hands-on) 

4. Simple Span Prestressed I Beam Example (PS1, Hands-on) 

5. Available Help and Training (HLP1) 

 

 

Fundamentals Training Session 
Tuesday August 6, 2024 

Part 1: 10:30 AM – 12:00 PM 
Part 2: 1:00 PM – 3:00 PM 
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Introducing BrDR Environment 
Guide to Using BrDR 7.5.1 
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Getting Started 
AASHTOWare Bridge Design and Rating Overview 

 

What is AASHTOWare Bridge Design and Rating? 
AASHTOWare Bridge Design and Rating is a software package that aids in the 
design and load rating of bridges. The software includes the applications BrD 
(Bridge Design) and BrR (Bridge Rating) with analytical engines that support 
AASHTO ASR/LFR and LRFD/LRFR. Additional engines are available through third 
party developers. 

 

BrR 
BrR (Bridge Rating) is used for a variety of bridge superstructure and 
culvert load rating. The application features a graphical user interface 
that aid in the preparation of the data and application of the results. 
Using the AASHTO ASR/LFR/LRFR as its analytical engine for load 
rating, BrR provides an integrated database where rating inputs and 
outputs can readily be stored, reviewed, and reused. 

 

 

BrD 
BrD (Bridge Design) is a bridge superstructure, substructure and 
culvert design software product using the AASHTO Load and 
Resistance Factor Design (LRFD) Bridge Specifications. BrD 
employs the same database and graphical user interface as BrR, and 
shares much of the same source code.  Development of both products 
began in 1997.  The AASHTO LRFD Engine provides the system's 
structural analysis and specification checking engines.  
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Starting AASHTOWare Bridge Design and Rating – Version 7.5.1 

 

 
 
 

From the Desktop 
The AASHTOWare Bridge Design and Rating 
software may be accessed through the desktop icon  
(see figure to the right).  Using the BrDR icon 
provides the features of both BrD and BrR in one 
environment. 

 

 

 

 

 

 

 

   

 

 

 

 

 
 

 

 

 

 

From the Start Menu 
The software may also be accessed from the start 
menu if the icons are not in the desktop. 
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Entering Username and Password 
Once initiated, the AASHTOWare Bridge Design and Rating Connect window will 
pop up. Enter the username and password in the provided fields. To connect to a 
different database, or if Connect to field is empty, click on the ellipsis button (…) 

  

 

Connecting to the Database 
Once in the Manage Connections window, follow the instructions in the figure 
below. 
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AASHTOWare Bridge Design and Rating Basics 

AASHTOWare Bridge Design and Rating Environment Tour 
Once successfully connected, the Bridge Explorer opens. The Bridge Explorer 
allows the entry of new bridge information into BrD/BrR or access existing bridge 
information. The left portion of the Bridge Explorer contains a tree. Each tree item 
includes a button, a folder and a name. The right portion of the Bridge Explorer 
presents a complete list of the bridges corresponding to the folder selected on the 
tree.  
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AASHTOWare Bridge Design and Rating Environment Overview 

 
 
 

Bridge Explorer Window 
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AASHTOWare Bridge Design and Rating Environment Overview 
 

 

 

Bridge Workspace Window 
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Bridge Explorer Window 
 

Sorting the Bridge List 
Once a folder is selected to find a bridge, the corresponding bridge list may be 
sorted to make the search easier.  Sorting the bridge list requires double clicking 
on a column heading.  The first time this is done, it will sort alphabetically in 
ascending order.  Double clicking again will result in a descending sort. This sorting 
works for all the columns in the Bridge Explorer. 

 

Double-clicking on a bridge from the bridge list opens the Bridge Workspace. The 
Bridge Workspace houses multiple docked panels namely Workspace, 
Schematic, Report and Analysis. These panels can be docked, undocked, 
moved, or resized.  
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The Workspace window consists of Bridge and Components tab. The tree in 
these tabs work like the File Explorer file tree, except that instead of sorting files 
and folders, these tabs sort out different components of a bridge. The components 
include the items the bridge uses, girders or beams, and deck to name a few. The 
Components folder consists of all the items defined in the Components tab. Each 
major component has components unto itself. The Materials component of the 
Components tab, for example, is broken down into Structural and Reinforcing 
Steel, Concrete, Prestress Strand/Bar, Soil and Timber. These separate 
divisions are again broken down to the different materials of that division’s type. For 
example, under Concrete, there may be a description for concrete class A, B and 
C. 

 

  

  



AASHTOWare Bridge Design and Rating Visual Reference  

10 
 

The schematics of various items in Bridge Workspace can be viewed in the 
Schematic window. To view a schematic, highlight the item on the Bridge 
Workspace tree and click on the Schematic button on WORKSPACE tab. 

 

The Analysis Window of Bridge Workspace has panels to display the analysis 
event, analysis progress, and error/warning messages. The analysis progress and 
the error/warning messages displayed are corresponding to the  highlighted item in 
the Analysis Event panel. 
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Checking Data Integrity 
After completing data entry for a bridge, the next step is to check the data for 
missing components.  In some cases, this may not be necessary, but in general 
practice, it is always good to ensure all the data is entered for bridge design or 
rating.  To run the check, click on the Validate button from the WORKSPACE tab.  
The Validation tab will appear on the Report Window. This window will provide a 
summary of the bridge data that has been entered.  It will also list a series of 
warnings regarding the data.  If something is missing, it will be listed here.  Use this 
as a guide to ensure data entry is complete. 
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Saving the Bridge Data 
Once the data has been entered and verified, click on the Save button from the 
WORKSPACE tab to save the data.  If the bridge workspace is closed before 
saving, AASHTOWare Bridge Design and Rating will prompt to save the data. 
Before saving, AASHTOWare Bridge Design and Rating will validate the data and 
ask if you want to continue.  
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Library Concepts 

The libraries of BrDR allow for the description of items that are standardized or used frequently in the description of 

a bridge or by analysis events. The libraries of BrDR currently define the following items:  

• Appurtenances (parapets, medians, railings, etc.) 

• Connectors (bolts, nails) 

• Corrugated Metal Panel 

• Factors 

• LRFD DF Applicability Ranges 

• LRFD Substructure Design Settings 

• Materials (steel, concrete, etc.) 

• Metal Box Culvert 

• Metal Pipe Culvert (corrugated, spiral rib, structural plate) 

• Prestress Shapes 

• Steel Shapes 

• Timber Shapes 

• Vehicles 

BrDR is pre-loaded with library items selected by AASHTO.  These items were taken from various sources 

including the following: 

• AASHTO LRFD Bridge Design Specifications 

• AASHTO Manual for Bridge Evaluation 

• AASHTO Standard Specifications for Highway Bridges 

• AASHTO Standard Specifications for Transportation Materials 

• AISC Manual of Steel Construction 

• PCI Precast Prestressed Concrete Bridge Design Manual 
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Library Types 

Three types of library items: 

Standard Items added to database by AASHTO. Standard library items are not editable. 

Agency  All items added to the library by a user.  

User Defined Only available for vehicles. 

 

Using Library Data  

Two methods to use library items: 

Linking  Library item associated with a bridge component or analysis event. If the library item is modified, then 

the updated data is used by the bridge component or analysis event. (Factors, Vehicles, LRFD DF 

Applicability Ranges) 

Copying Data from library item copied from a library item to a bridge item. A change in the library item has no 

effect on bridge items that use data previously copied from library item. (Steel Shapes, PS Shapes, 

Timber Shapes, Factors, LRFD Substructure Design Settings, Materials, Appurtenances, Connections, 

Corrugated Metal Panel) 

Linking is used to reduce amount of data stored in database for items that are unlikely to be modified. 

 

Library Security 

• Library access can be restricted for read, write, create, and delete access. 

• Access restrictions apply to all libraries for a given user or group of users. 

• Limit number of users with write, create, and delete access. 

o Reduce possibility of incorrect data. 

o Reduce duplicate items and inappropriate items. 
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Library Explorer 

The Library Explorer is used to navigate the various libraries.  The tree control in the left pane organizes the 

libraries.  The item selected in the tree control determines the library items to be listed in the right pane of the 

window. 
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Exercise 

Add Steel Material Library Item 

1. Click the Library button under the VIEW tab in the ribbon.  

 

Select the tree item Materials/Structural Steel as shown below. 
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2. Click the New button in the ribbon. A Materials: Structural Steel: New Item window will appear in the 

panel below the list of Standard library items. 

 

3. Select the system of units using the radio buttons and then fill in the structural steel information as shown 

below.  Note that the name must be unique among all structural steel library items. 
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4. Click Save.  The new structural steel material will now be listed in the right pane of the Library Explorer 

for the tree items Materials/Structural Steel as an Agency Defined item. 
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Add Concrete Material Library Item 

1. Select the tree item Materials/Concrete as shown below. 
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2. Click the New button in the ribbon. A Materials: Concrete: New Item window will appear in the panel 

below the list of Standard library items. 

 

3. Select the system of units using the radio buttons and then fill in the concrete information as shown below.  

Note that the name must be unique among all concrete library items. 
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4. Click the Compute button to calculate the remaining properties or manually enter the values. 

 

5. Click Save.  The new concrete material will now be listed in the right pane of the Library Explorer for the 

tree items Materials/Concrete as an Agency Defined item. 
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Add Parapet Library Item 

1. Select the tree item Appurtenances/Parapet as shown below. 

 

 

2. Click the New button in the ribbon. An Appurtenances: Parapet: New Item window will appear in the 

panel below the list of Standard library items. 
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3. Select the system of units using the radio buttons and then fill in the parapet information as shown below.  

Note that the name must be unique among all parapet library items. 

4. Click Save.  The new parapet will now be listed in the right pane of the Library Explorer for the tree items 

Appurtenances/Parapet as an Agency Defined item. 
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Add Vehicle Library Item 

1. Select the tree item Vehicles/Standard Gage as shown below. 

 

2. Click the New button in the ribbon. A Vehicle: Standard Gage: New Item window will appear. 
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3. Select the system of units using the radio buttons and then fill in the vehicle information as shown below 

for all items not on the tab control.  Note that the name must be unique among all vehicle library items.  

The checkboxes inside the Design and Rating groups are used to filter the vehicle during an analysis event 

based on the type of event and the type of analysis engine selected. The Vehicle Library has a library type 

called User Defined.  This library allows users to add their own vehicles.

 

4. Click the New button to add an axle to the vehicle. 

5. Enter the first axle’s dimensions.  (Axle spacing is not applicable for the first axle.) 

6. Repeat steps 4 and 5 for each additional axle. 

7. Select the Lane Tab. Enter data on the Lane tab as shown below. 
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8. Click Save.  The new vehicle will now be listed in the right pane of the Library Explorer for the tree items 

Vehicles/Standard Gage. 

 

 



 

  

AASHTOWare BrDR 7.5.1 

Steel Tutorial 
STL2 – Two Span Plate Girder Example 



STL2 – Two Span Plate Girder Example 

 

Last Modified: 7/23/2024  1 

37'-0"

3'-6" 3 spaces @ 10'-0" = 30'-0" 3'-6"

8 1/2" including 1/2"

integral wearing surface

34'-0" 1'-6"1'-6"

STL2 - Two Span Plate Girder Example
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0

"
1

0
'-
0

"
1

0
'-
0

"

Framing Plan

2 spaces @ 37'-0"

90'-0"

Span 2

16'-0" 16'-0"CrossFrame

Spacing

CL End

Bearing

CL End

Bearing
CL Pier

27'-0"

CL Field Splice

FWS @ 25 psf
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Web

Top

Flange

CL End

Bearing
CL End

Bearing

Cross Frame

Connection Plate (Typ.)

2 Spaces @ 37'-0 = 74'-0"

Cross

Frame

Spacing

Bottom

Flange
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63'-0"
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63'-0"
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54'-0"

1/2" x 36"
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120" Eff. Width (LRFD)

Composite Section at Pier

#5 and #6, As = 6.24 in^2 (Top)

#4 and #5, As = 4.16 in^2 (Bottom)

2"

2.97"

1.91"

9" 4" 5"

32"

7"

3"

Parapet Detail

Weight = 536 plf

8 1/2" total

2"

Haunch Detail  

 

Note: The area of steel is provided in the section at the pier but the number of #4, #5, and #6 bars are not provided. 

For simplicity, the bars will be input using an equivalent number of #9 bars which have a unit area of 1.0 in2. 

 

 

Material Properties 

Structural Steel: AASHTO M270, Grade 50W uncoated weathering steel with Fy = 50 ksi 

Deck Concrete: f'c = 4.0 ksi, modular ratio n = 8 

Slab Reinforcing Steel: AASHTO M31, Grade 60 with Fy = 60 ksi 

 

Cross Frame Connection Plates: 3/4" x 6" 

Bearing Stiffener Plates: 7/8" x 9" 
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BrDR Tutorial 

 

From the Bridge Explorer create a New bridge and enter the following description data. 

 

Click OK to apply the data and close the window. 

 

The partially expanded Bridge Workspace tree is shown below. 
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Bridge Components 

Bridge Materials 

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

on the  button to expand the tree for Materials.  

 

The tree with the expanded Materials branch is shown below. 

 

To add a new steel material, in the Components tab of the Bridge Workspace, click on Materials, Structural 

Steel, and select New from the Manage group of the WORKSPACE ribbon (or right mouse click on Structural 

Steel and select New). The window shown below will open.  
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Add the structural steel material by clicking the Copy from library… button. The following window opens. Select 

the AASHTO M270 Grade 50W material and click OK. 
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The selected material properties are copied to the Bridge Materials – Structural Steel window as shown below. 

 

Click OK to apply the data and close the window. 

 

Add the following reinforcing steel and concrete material using the same techniques. 

 

Click OK to apply the data and close the window. 
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Click OK to apply the data and close the window. 
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Bridge Appurtenances 

To enter the appurtenances used within the bridge, expand the tree branch labeled Appurtenances. To define a 

parapet, select Parapet and click on New from the Manage button on the WORKSPACE ribbon (or double click 

on Parapet in the Components tree). 

 

 

Enter the parapet details as shown below. 

 

Click OK to apply the data and close the window. 
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The default standard LRFD and LFR factors will be used. Bridge alternatives will be added after entering the 

structure definition.  

 

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. 

 

Select Girder system superstructure, click OK and the Girder System Superstructure Definition window will 

open.  
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Enter the data as shown below and click Apply to apply the data and keep the window open.  
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The Analysis tab is shown below with the default selections. For this example, the default values will not be 

overridden. No changes are required on this tab. 

 

Click OK to apply the data and close the window. 
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Impact/Dynamic Load Allowance  

Enter the impact to be used for the superstructure definition by double clicking on Impact/Dynamic Load 

Allowance in the Bridge Workspace tree. The Structure Definition Impact / Dynamic Load Allowance window 

shown below will open. The values shown below are default values. No changes are required to these values. 

 

 

The partially expanded Bridge Workspace tree is shown below. 
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BRIDGE ALTERNATIVES  

Navigate to the BRIDGE ALTERNATIVES node in the Bridge Workspace tree and create a new bridge 

alternative by double-clicking on BRIDGE ALTERNATIVES (or click on BRIDGE ALTERNATIVES and 

select New from the Manage group of the WORKSPACE ribbon).  

 

 

Enter the following data. 

 

Click OK to apply the data and close the window. 
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Expand the Bridge Alternative 1 node in the Bridge Workspace tree by clicking the  button. Double-click on the 

SUPERSTRUCTURES node (or select SUPERSTRUCTURES and click New from the Manage group of the 

WORKSPACE ribbon) and enter the following new superstructure. 

 

 

 

Click OK to apply the data and close the window. 
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Expand the Superstructure 1 node in the Bridge Workspace tree by clicking the  button. Double-click on the 

SUPERSTRUCTURE ALTERNATIVES node (or select SUPERSTRUCTURE ALTERNATIVES and click 

New from the Manage group of the WORKSPACE ribbon) and enter the following new superstructure alternative. 

 
 

Select the Superstructure definition 2 Span 4 Girder System as the current superstructure definition for this 

Superstructure Alternative. 

 

  



STL2 – Two Span Plate Girder Example 

 

Last Modified: 7/23/2024  17 

Re-open the Superstructure 1 window and navigate to the Alternatives tab. The Superstructure Alternative 1 

linked to 2 Span 4 Girder System is shown as the Existing and Current alternative for Superstructure 1. 

 

 

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

Navigate to the 2 Span 4 Girder System superstructure definition and double-click on the Load Case Description 

node in the Bridge Workspace tree to open the Load Case Description window. Click on the Add default load 

case description button to create the following load cases. 

 

Click OK to apply the data and close the window. 

 

Structure Framing Plan Detail – Layout 

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

Plan Details window. Enter the data as shown below. 
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Structure Framing Plan Detail – Diaphragms 

Switch to the Diaphragms tab to enter diaphragm spacing. Enter the following diaphragms for Girder bay 1 as 

shown below and click the Apply button. 

 

 

Click the Copy bay to… button to copy the diaphragms entered for bay 1 to the other bays. The following window 

appears. Select Bay 2 and Bay 3 by holding the Ctrl key and click Apply. 
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The following message appears indicating that the diaphragms have been copied. Click OK. 

 

Click OK to apply the data and close the window. 

 

Schematic - Framing Plan Detail  

While the Framing Plan Detail is selected in the Bridge Workspace tree, open the schematic for the framing plan 

by selecting the Schematic button on the WORKSPACE ribbon (or right click on Framing Plan Detail in the 

Bridge Workspace and select Schematic from the menu). 
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The following schematic is displayed. 

 

 

Structure Typical Section - Deck  

Next define the structure typical section by double-clicking on Structure Typical Section node in the Bridge 

Workspace tree. Input the data describing the typical section as shown below. 
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Structure Typical Section – Deck (cont’d)  

The Deck (cont’d) tab provides input options for the Deck concrete and the Total deck thickness. The material for 

the deck concrete is selected from the list of bridge materials. Enter the data as shown below. 
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Structure Typical Section – Parapet  

Navigate to the Parapet tab. Click the New button to add a row to the table. The Name of the parapet defaults to the 

only barrier described for the bridge. Change the Load case to DC2 and select Back in the Measure to column (in 

this example, locate the parapet on the deck by referencing the back of the parapet to the left edge of the deck). 

Enter 0.0 for the Distance at start and Distance at end. Change the Front face orientation to Right. Enter another 

parapet as shown below. The completed tab is shown below. 

 

 

Structure Typical Section – Lane Positions  

Select the Lane position tab and use the Compute… button to compute the lane positions. A window showing the 

results of the computation opens. Click Apply to apply the computed values. 
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The Lane Position tab is populated as shown below. 

 

 

Structure Typical Section – Wearing surface 

Navigate to the Wearing surface tab. Enter the data shown below. 

 

Click OK to apply the data and close the window. 
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Schematic – Structure Typical Section  

While the Structure Typical Section is selected in the Bridge Workspace tree, open the schematic for the structure 

typical section by selecting the Schematic button on the WORKSPACE ribbon (or right click on Structure 

Typical Section in the Bridge Workspace and select Schematic from the menu). 

 

 

The following schematic is displayed. The girders are displayed as dashed boxes since they are not defined yet. 
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Stiffener Definitions – Transverse 

Define the transverse stiffeners to be used by the girders. Expand the Stiffener Definitions node in the Bridge 

Workspace tree, select Transverse and click on the New button from the Manage group of the WORKSPACE 

ribbon (or right click and select New from the drop-down menu) as shown below. 

 

 

Select Trans. Plate Stiffener for Stiffener Type in the New Transverse Stiffener Definition window and click 

OK to open the Transverse Stiffener Definition window as shown below. 
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Define the stiffener as shown below. 

 

Click OK to apply the data and close the window. 

 

Stiffener Definitions – Bearing  

Define the bearing stiffeners to be used by the girders. Expand the Stiffener Definitions node in the Bridge 

Workspace tree, select Bearing and click on the New button from the Manage group of the WORKSPACE ribbon 

(or right click and select New from the drop-down menu) as shown below. 
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Select Plate Stiffener for Stiffener type in the New Transverse Stiffener Definition window and click OK to 

open the Transverse Stiffener Definition window as shown below. 

 

 

Define the stiffener as shown below. 

 

Click OK to apply the data and close the window. 
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Describing a member 

The Member window shows the data generated when the structure definition is created. Expand the MEMBERS 

folder and double click on G2 node. No changes are required in this window. The first member alternative created 

will automatically be assigned as the Existing and Current member alternative for this member. 

 

 

Member Loads  

Expand the G2 member node. Double-click on the Member Loads node in the Bridge Workspace tree to open the 

Girder Member Loads window. Add a new row and select SIP Forms from the options for Load case name. 

Enter the Uniform load due to the stay-in-place forms as shown below. 

 

Click OK to apply the data and close the window. 



STL2 – Two Span Plate Girder Example 

 

Last Modified: 7/23/2024  30 

Supports  

Double click on Supports node in the Bridge Workspace tree for member G2 to open the Supports window. 

Support constraints generated when the structure definition is created and are shown below. No changes are required 

to this window. 

 

 

Defining a Member Alternative  

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

member alternative. The New Member Alternative window shown below will open. Select Steel for the Material 

type and Plate 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. Enter the data as shown below. 
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Navigate to the Control options tab of this window and select the options as shown below. 

 

Click OK to close the window and create a new member alternative. 
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Reopen the member G2 window. The newly added member alternative will automatically be assigned as the 

Existing and Current member alternative for this member. 

 

 

Girder Profile 

Expand the newly added Plate Girder member alternative for member G2. Next describe the girder profile by 

double clicking on the Girder Profile node in the Bridge Workspace tree. Enter the data in each tab of the Girder 

Profile window as shown below.  

 

Web 
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Top flange 

 

 

Bottom flange 

 

Click OK to apply the data and close the window. 
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Deck Profile  

Next open the Deck Profile window by double-clicking the Deck Profile node in the Bridge Workspace tree and 

enter the data describing the structural properties of the deck. The window is as shown below. 

 

 

Enter the reinforcement data as shown below.  

 

Note: As mentioned in the Note under the composite section details in Page 3 of this tutorial, for simplicity, the bars 

will be input using an equivalent number of #9 bars which have a unit area of 1.0 in2. 
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Composite regions described in the Shear connectors tab as shown below. 

 

Click OK to apply the data and close the window. 

 

Haunch Profile  

To define the haunch profile , double-click on the Haunch Profile node in the Bridge Workspace tree. Select the 

Haunch type and enter data as shown below. 

 

Click OK to apply the data and close the window. 
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Lateral Support 

Open the Lateral Support window by double clicking on the Lateral Support node in the Bridge Workspace tree. 

Regions where the slab provides lateral support for the top flange are defined as shown below.  

 

Click OK to apply the data and close the window. 

 

Stiffener Ranges 

Double click on the Stiffener Ranges node in the Bridge Workspace to open the Stiffener Ranges window. Click 

the Apply at diaphragms… button to open the Diaphragm Connection Plates window.  
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Select the 2 Sided Conn PL as the Transverse Stiffener to be applied at the interior diaphragms and click OK. 

 

 

The Stiffener Ranges window will be updated as shown below. 
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This example does not have any intermediate transverse stiffeners. Click OK to apply the data and close the 

window. 

Bearing Stiffener Locations 

Bearing stiffener definitions were assigned to locations when the Apply at diaphragms… option was used on the 

Stiffener Ranges window. The Bearing Stiffener Location – Support 1 window is opened by expanding the 

Bearing Stiffener Locations node in the Bridge Workspace tree and double clicking on the Support 1 node. The 

assignment for support 1 is shown below. No changes are required to this window. 
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Live Load Distribution  

Open the Live Load Distribution window from the Bridge Workspace tree. Click the Compute from typical 

section… button to compute the standard live load distribution factors.  

 

LRFD distribution factors are computed by the BrDR engine using the girder system structure definition. 

Interior (LFR wheels) 

Lanes Loaded Shear Shear at Support Moment Deflection 

1 lane 1.43 1.4 1.43 0.5 

Multi-lane 1.82 2.0 1.82 1.0 

 

Interior (LRFD lanes) 

Lanes Loaded Shear Shear at Support Pos. Moment Neg. Moment Deflection 

1 lane 0.76 0.76 0.480 0.499 0.3* 

Multi-lane 0.952 0.952 0.692 0.720 0.5 

* includes 1.20 multiple presence factor 

 

Live load distribution factor calculation details can be viewed by clicking the View Calcs button. 
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The description of an interior beam for the structure definition is complete. 

 

Schematic – Member alternative 

While the member alternative Plate Girder for member G2 is selected in the Bridge Workspace tree, open the 

schematic for the girder profile by selecting the Schematic button on the WORKSPACE ribbon (or right click and 

select Schematic from the menu). 

 

 

The following schematic will be displayed. 
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LRFR Analysis  

The interior member alternative 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. 

 

 

Click the Open Template button and select the LRFR Design Load Rating to use in the rating and click Open. 
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The Analysis Settings window will be populated as shown below. 

 

Click OK to apply the data and close the window.  

 

Tabular Results  

With G2 member alternative – Plate Girder selected, click the Analyze button on the Analysis group of the 

DESIGN/RATE ribbon to perform the rating.  
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When the rating analysis is finished, results can be reviewed by clicking the Tabular Results button on the Results 

group of the ribbon.  

 

 

The window shown below will open. Select Rating Results Summary as the Report Type and Single rating level 

per row as the Display Format option to have the ratings arranged as shown below. 
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LRFD Design Review  

 

An LRFD design review of this girder for HL93 loading can be performed by AASHTO LRFD. To perform an 

LRFD design review, enter the Analysis Settings window as shown below. 

 

Click OK to apply the data and close the window.  
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Next click the Analyze button on the Analysis group of the DESIGN/RATE ribbon to perform the design review.  

 

 

Engine Outputs 

AASHTO LRFD analysis will generate a spec check results file. Click the Engine Outputs button from the Results 

group of the DESIGN/RATE ribbon to open the following window. 

 

 

To view the LRFD spec check results (shown below), double click on the Stage 3 Spec Check Results under the 

AASHTO_LRFD branch in this window.  
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PS1 - Simple Span Prestressed I Beam Example

51'-0"

3'-0" 5 spaces @ 9'-0" = 45'-0" 3'-0"

8"

48'-0" 1'-6"1'-6"

AASHTO-PCI BT-72

Typical Section

Future Wearing Surface

2" thick, 150 pcf

120'-0"
6" 6"

#4 stirrups @ 12"

Elevation
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9" 3" 6"

18"

3"

3"

Parapet Detail

Weight = 300 plf

Strand Pattern at 

Mid-Span

Strand Pattern at 

End of Beam

Strand harped at 48.5' 

from end of beam

 

 

Material Properties 

Beam Concrete:  f'c = 6.5 ksi, f'ci = 5.5 ksi 

Deck Concrete:  f'c = 4.5 ksi 

Prestressing Strand:  1/2" dia., 7 Wire strand, Fu = 270 ksi, Low Relaxation 
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BrDR Training 

PS1 – Simple Span PS I Beam Example 

 

From the Bridge Explorer create a new bridge by clicking on the New button from the BRIDGE tab as shown below.  

 

 

Enter the following description data. 

 

Click OK to apply the data and close the window. 
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Bridge Materials 

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

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

 

To add a new concrete material, click on Concrete, and select New from the Manage group of the WORKSPACE 

ribbon (or right mouse click on Concrete and select New).  The window shown below will open.  
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Enter the values shown above the Compute button and click the Compute button to compute the remaining values 

below them. Click the Copy to library… button to save this concrete material to the library. 

 

Click OK to apply the data and close the window.  
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Add concrete material for the deck using the same technique.  See below for deck concrete material.  

 

 

Reinforcement material and Prestress strand material can be added by using the Copy from library option and 

selecting the materials shown below.  

Reinforcing Steel 
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Similarly, copy the following Prestress strand material.  
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Beam Shapes 

To enter a prestress beam shape, expand the tree labeled Beam Shapes and Prestress Shapes as shown below. 

 

Click on the I Beams node in the Components tree and select New from the Manage group of the WORKSPACE 

ribbon (or right mouse click on I Beams and select New or double click on I Beams in the Components tree).  The 

window shown below will open.  
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Select the Top flange type as Wide and click the Copy from library… button.   

 

 

Select BT-72 (AASHTO-PCI Bulb-Tee BT-72) and click OK.  The beam properties are copied to the Prestress I 

Beam window as shown below.

 

 

Click OK to apply the data and close the window. 
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Bridge - Appurtenances 

To enter the appurtenances, expand the tree branch labeled Appurtenances.  To define a parapet, select Parapet and 

click on New from the Manage button on the WORKSPACE ribbon (or double click on Parapet in the Components 

tree).   

 
 

Enter the parapet details as shown below. 

 

Click OK to apply the data and close the window. 
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The default impact factors, standard LRFD and LFR factors will be used. Bridge Alternatives will be added after 

entering the Structure Definition. 

 

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. 

 

Select Girder system superstructure, click OK 
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The Girder System Superstructure Definition window will open. Enter the data as shown below. 

 

Click OK to apply the data and close the window. 

 

The partially expanded Bridge Workspace tree is shown below. 
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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 below. 

 

BRIDGE ALTERNATIVES  

Navigate to the BRIDGE ALTERNATIVES node in the Bridge Workspace tree and create a new bridge alternative 

by double-clicking on BRIDGE ALTERNATIVES (or click on BRIDGE ALTERNATIVES and select New from 

the Manage group of the WORKSPACE ribbon). Enter the following data.  

 

Click OK to apply the data and close the window. 
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Expand the Bridge Alternative #1 node in the Bridge Workspace tree. Double-click on the SUPERSTRUCTURES 

node (or select SUPERSTRUCTURES and click New from the Manage group of the WORKSPACE ribbon) and 

enter the following new superstructure. 

 

Click OK to apply the data and close the window. 

 

Expand the Structure 1 node in the Bridge Workspace tree. Double-click on the SUPERSTRUCTURE 

ALTERNATIVES node (or select SUPERSTRUCTURE ALTERNATIVES and click New from the Manage 

group of the WORKSPACE ribbon) and enter the following new superstructure alternative. Select the superstructure 

definition Girder System as the current superstructure definition for this Superstructure Alternative. 

 

Click OK to apply the data and close the window. 



PS1 – Simple Span Prestressed I Beam Example 

Last Modified: 7/22/2024  15 

Re-open the Structure 1 window and navigate to the Alternatives tab. The Structure Alternative #1 will be shown 

as the Existing and Current alternative for Structure #1. 

 

 

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

Navigate back to the superstructure definition – Girder System. Double-click on the Load Case Description node 

in the Bridge Workspace tree to open the Load Case Description window and define the dead load cases as shown 

below.  The completed Load Case Description window is shown below. 

 

Click OK to apply the data and close the window. 

 

Structure Framing Plan Detail – Layout 

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 and click Apply to apply the data and not close the 

window. 
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Structure Framing Plan Detail – Diaphragms 

Switch to the Diaphragms tab to enter diaphragm spacing.  Click the Diaphragm wizard… button to add diaphragms 

for the entire structure. Select the desired framing plan system and click the Next button.  Enter the following data 

on the window shown below. 

   

 

Click the Finish button to add the diaphragms.  The Diaphragm Wizard will create diaphragms for all the girder 

bays in the structure.  The diaphragms created for Girder bay 1 are shown below. 

 

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

Next define the structure typical section by double-clicking on Structure Typical Section node in the Bridge 

Workspace tree. Input the data describing the typical section in as shown below and click Apply. 

 

 

Structure Typical Section – Deck (cont’d) 

The Deck (cont’d) tab is used to enter information about the Deck concrete and the Total deck thickness.  The 

material to be used for the deck concrete is selected from the list of bridge materials. Enter the data as shown below. 
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Structure Typical Section – Parapets 

Add two parapets as shown below. 

 

 

Structure Typical Section – Lane Positions 

Select the Lane position tab and use the Compute… button to compute the lane positions.  A window showing the 

results of the computation opens. Click Apply to apply the computed values.   
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The Lane Position tab is populated as shown below. 

 

 

Structure Typical Section – Wearing surface. 

Enter the data shown below. 

 

Click OK to apply the data and close the window. 
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Concrete Stress Limits 

A Stress Limit defines the allowable concrete stresses for a given concrete material.  Double click on the Concrete 

Stress Limits node in the Bridge Workspace tree to open the Stress Limit Sets – Concrete window.  Enter data 

shown above the Compute button, select Moderate for the Corrosion condition and select the PS 6.5 ksi concrete 

material from the drop-down menu of the Concrete material. Click the Compute button. Default values for the 

allowable stresses will be computed based on the Concrete material selected and the AASHTO Specifications.  A 

default value for the Final allowable slab compression is not computed since the deck concrete is typically different 

from the concrete used in the beam.  Enter the value shown below for the LFD Final allowable slab compression. 

 

 

Click OK to apply the data and close the window. 
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Prestress Properties 

Double click on the Prestress Properties node in the Bridge Workspace tree to open the Prestress Properties 

window.  Define the prestress properties as shown below. Since the AASHTO Approximate method is used to 

compute the losses, only the information on the General P/S data tab is required.  

 

Click OK to apply the data and close the window. 
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Shear Reinforcement 

Define shear reinforcement to be used by the girders.  Expand the Shear Reinforcement Definitions on the Bridge 

Workspace tree, select the Vertical node 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 apply the data and close the window. 
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A partially expanded Bridge Workspace is shown below. 
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Describing a member: 

The Member window shows the data that was generated when the structure definition was created.  No changes are 

required in this window.  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 G1 to create a new 

member alternative.  The New Member Alternative window shown below will open. Select Prestressed 

(pretensioned) concrete for the Material type and PS Precast I 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 below.  The 

Schedule based Girder property input method is the only input method available for a prestressed concrete beam. 

 

Click OK to close the window and create a new member alternative.   
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Beam Details 

Expand the newly added member alternative in the workspace. Next describe the beam by double clicking on the 

Beam Details node in the Bridge Workspace tree.  Enter the data in each tab of the Beam Details window as shown 

below. 

 

 

Navigate to the Stress limit ranges tab and enter data as shown below. Note that the Stress limit ranges are defined 

over the entire length of the precast beam, including the projections of the beam past the centerline of bearing which 

were entered on the Span detail tab of this window. 
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Navigate to the Slab interface tab and enter data as shown below. 

 

Click OK to apply the data and close the window. 
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Strand Layout 

Expand the tree under Strand Layout and open the Span 1 window.  Use the Zoom buttons on the right side of this 

window to shrink/expand the schematic of the beam shape so that the entire beam is visible. 

Select the Description type as Strands in rows and the Strand configuration type as Harped.  The Mid span radio 

button will now become active.  Strands can now be defined at the middle of the span by selecting strands in the right 

hand schematic.  Select the bottom 44 strands in the schematic so that the CG of the strands is 5.82 inches and click 

the Apply button. 

 

 

 

 

 

 

 

 

 

 

 



PS1 – Simple Span Prestressed I Beam Example 

Last Modified: 7/22/2024  30 

Now select the Left end radio button to enter the following harped strand locations at the left end of the precast beam. 

Place the cursor in the schematic view on the right side of the screen.  The strands can be defined at the left end of the 

span by selecting strand locations in the right hand schematic.  Select the top 10 strand locations in the schematic so 

that the CG of the strands is 18.09 inches.  

 

Click OK to apply the data and close the window. 
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Deck Profile 

Next open the Deck Profile window by double-clicking the Deck Profile node in the Bridge Workspace tree and 

enter the data describing the structural properties of the deck.  The window is shown below. 

 

No reinforcement is described. Click OK to apply the data and close the window.  
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Haunch Profile 

The haunch profile is defined by double-clicking on the Haunch Profile node in the Bridge Workspace tree. Enter 

data as shown below and Click OK to apply the data and close the window. 
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Shear Reinforcement Ranges 

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

Reinforcement Ranges window. The shear reinforcement ranges are entered as described below.  The vertical shear 

reinforcement is defined as extending into the deck on the Vertical tab of this window. This indicates composite 

action between the beam and the deck.  Data does not have to be entered on the Horizontal tab to indicate composite 

action since that has been defined by extending the vertical bars into the deck. 

 

Click OK to apply the data and close the window. 
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Live Load Distribution 

To compute the LRFD live load distribution factors, the interior girder adjacent to exterior girder must be defined. 

BrDR uses the beam shape assigned to this member alternative and the beam shapes assigned to the adjacent member 

alternatives to compute the distribution factors. If the Compute from typical section… button is used on this window 

without the adjacent girder defined, BrDR will throw a warning message indicating that since beam shapes are not 

assigned to adjacent member alternative, BrDR cannot calculate the distribution factors. In this case, the factors will 

have to be manually entered. For this example, copy the Precast I Beam member alternative of member G1 and paste 

to G2 as a member alternative.  
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Double click on the Live Load Distribution node in the Bridge Workspace tree for member G1 to open the Live 

Load Distribution window. 
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Navigate to the LRFD tab of this window. Click the Compute from typical section . . . button to compute the LRFD 

live load distribution factors.  

 

  



PS1 – Simple Span Prestressed I Beam Example 

Last Modified: 7/22/2024  39 

The LRFD Distribution Factor Progress window opens as shown below.  
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Once the analysis is complete, click OK to close this window. The Live Load Distribution window is now populated 

with the distribution factors. Uncheck the Allow distribution factors to be used to compute effects of permit loads 

with routine traffic checkbox and click OK to apply these factors and close the window. If these are left blank, BrDR 

will compute them during the analysis runtime. 

 

The description of an exterior beam for this structure definition is complete. 
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LRFR Analysis 

The member alternative for girder G1 can now be analyzed. To perform an LRFR rating, select the Analysis Settings 

button on the Analysis group of the DESIGN/RATE ribbon.  

  

 

Click the Open template button. 

 



PS1 – Simple Span Prestressed I Beam Example 

Last Modified: 7/22/2024  42 

Select the LRFR Design Load Rating to be used in the rating and click Open.  

 

 

The Analysis Settings window will be populated as shown below. 

 

Click OK to apply the data and close the window. 
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Tabular Results 

With member alternative Precast I Beam Alternative for member G1 selected, click the Analyze button on the 

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

 

 

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

the ribbon.   

 

 

The window shown below will open. Select Rating Results Summary as the Report Type and Single rating level 

per row as the Display Format option to have the ratings arranged as shown below. 
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LRFD Design Review 

An LRFD design review of this girder for HL93 loading can be performed by AASHTO LRFD. To perform an LRFD 

design review, enter the Analysis Settings window as shown below or select the HL 93 Design Review template 

from the Open Template button as shown in the previous section.: 
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Analysis Settings - Output 

Navigate to the Output tab and enter the Analysis Settings as shown below.

 

 

Engine Outputs 

Next with member alternative Precast I Beam Alternative for member G1 selected click the Analyze button on the 

Analysis group of the DESIGN/RATE ribbon to perform the design review.  
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AASHTO LRFD analysis will generate a spec check results file. Click the Engine Outputs button from the Results 

group of the DESIGN/RATE ribbon to open the following window.  

 

 

 

To view the LRFD spec check results (shown below), double click on the Stage 3 Spec Check Results under the 

AASHTO_LRFD branch in this window. 

The following file opens. 
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Topics Covered 
 

This topic describes the various help features and training available in BrDR. 

• Online Help 

• Engine Related Help 

• Limitations Help Topic 

• Training Aids 

 

Online Help (BrDR 7.5.1) 
 

There are many different online help files available in BrDR.  To access BrDR help, open BrDR,  click on Bridge 

Explorer and select Help from the left ribbon to open the following Help options. 
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• Selecting Help Topics from the menu opens the BrDR help file where you can view the Contents, the 

Index and Search for specific words. 

• Selecting Frequently Ask Questions from the menu opens a BrDR help file containing Basic, Technical 

and Non-Technical frequently asked questions about BrDR. 

• Selecting Support from the menu opens the Support page of BrDR help with technical support information 

and license support options.  

 

Online, context-sensitive help is available in each window of BrDR by clicking the F1 button while a window is 

open.  This will open the BrDR help topic for that window.   
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Engine-Related Help 
 

BrDR has been designed to enter data describing the physical characteristics of a bridge irrespective of the analysis 

engine that will be used to analyze the bridge.  Therefore, there may be some data in BrDR that may not be used by 

a particular analysis engine.  Each BrDR help topic contains a link to Engine Related Help that helps determine 

which data is not used by the configured engine. 

Engine Related help can be configured from the Bridge Workspace for a selected bridge. The steps to configure 

Engine related help are as follows: 

 

1. Open the Bridge Workspace for the bridge you wish to access/set up Engine related help.  
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2. Click on the Help button (1) on the leftmost column. Select the relevant Engine Help (2) you wish to 

access for this bridge during this session from the Engine Help menu. The selected Engine Help and its 

Method of Solution gets populated on the Engine Help Configuration (3) menu on the right side, as 

shown below: 
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3. Click on the Set As Main Engine Help button to set the above selected engine help as the Default Engine 

Help as shown below: 

 

 

4. The engine help has been configured and can be accessed from any help topic that contains an Engine 

Related Help link. For example, the BrDR help for Bridge Materials – Reinforcing Steel contains a link to 

its respective Engine Related Help as shown below: 

 

5. Clicking on the Engine Related Help link redirects to the AASHTO LRFD Engine help for Bridge 

Materials – Reinforcing Steel as shown below: 
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Limitations Help Topic 
 

The Limitations help topic, available in BrDR Help, merits special attention.  This topic should be reviewed to 

determine if BrDR supports a particular type of bridge.  An Engine Related Help link is also available to describe 

any analysis engine limitations.  

A portion of the BrDR Limitations help topic is shown below: 
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Training Aids 
 

The BrDR Technical Support website contains example problems that can be used as self-study guides for new 

users.  The BrDR Technical Support website address is  

https://www.aashtowarebridge.com   

The Training section of this website  

https://www.aashtowarebridge.com/bridge-rating-and-design/training  

contains approximately 150 example problems for various activities such as entering different bridge and girder 

types, importing/exporting, rating, etc. 

https://www.aashtowarebridge.com/
https://www.aashtowarebridge.com/bridge-rating-and-design/training


2024 RADBUG Annual Meeting 
 

 

 

 

 

 

 

 

 

 
1. LRFD Cb Calculation using Concurrent Moments 

2. Steel Design Tool – Two Span Girder Design 

 
 

 

 

BrD Training Session 

Wednesday August 7, 2024 
10:00 AM – 12:00 AM 



 

  

AASHTOWare  BrDR 7.5.1 

Steel Tutorial 
STL14-LRFD Cb Calculation using Concurrent Moments Example 



STL14 – LRFD Cb Calculation using Concurrent Moments Example 

Last Modified: 7/16/2024  1  

AASHTOWare Bridge Design and Rating Training 

STL14 –LRFD Cb Calculation using Concurrent Moments Example 
 

Topics Covered  

• Modify STL2 Example Bridge 

• Cb Calculation Control Option 

• Cb Calculation Comparison  

Features (introduced in version 7.5.0): 

• LRFD Analysis Control option: “Consider concurrent moments in Cb calculation” 

• LRFR Analysis Control option: “Consider concurrent moments in Cb calculation” 

This tutorial demonstrates how to select the calculation method for the AASHTO LRFD Cb moment gradient factor. 

By default, the moment gradient factor is computed using the envelope actions at brace points. The control option to 

consider concurrent moments in Cb calculation will compute the factor using concurrent moments at brace points. 

The concurrent brace moment reports and the changes to the spec output for concurrent actions are presented.   
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Modify STL2 Example Bridge 
Start with the completed STL2 example bridge. This is a two-span steel girder system bridge with four girders. 

Follow the steps below to modify the structure definition. The moment gradient factor is used to compute the lateral 

torsional buckling resistance, so the girder is modified so that the lateral torsional buckling resistance controls the 

flexural capacity over the interior support.  

 

Import the STL2 example bridge and open the copied structure. Update the Bridge ID, NBI structure ID, Name 

and Description. Select OK to apply the data and close the window.  
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Open the Superstructure Definition window and update the superstructure name as shown below. 
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Structure Framing Plan Details 
Within the Framing Plan Detail window, update the diaphragm definitions. Navigate to the Diaphragms tab and 

update the diaphragm spacing for Girder bay 1 as shown below. Select Apply to apply the data and keep the 

window open. Then click on the Copy bay to… button and copy the diaphragms to Bay 2 and Bay 3 as shown 

below.  

Girder Bay 1: 

 

Girder Bays 2 and 3: 
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Framing Plan Schematic 
Review the framing plan schematic to verify the framing plan details are correct. 

 

 

Girder Profile 
Update the girder profile for the G2 member alternative in each tab as shown below.  
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The top and bottom flange have the same definition, so to save time, the top flange can be input and then copied to 

the bottom flange with the Copy to bottom flange button. If there is any existing data for bottom flange, a warning 

will appear while copying. Click OK to proceed.  
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Deck Profile 
Update the reinforcement within the Deck Profile window to satisfy the AASHTO LRFD 6.10.1.7 requirements. 
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Duplicate the superstructure definition and modify the control options in the second structure to use concurrent 

moments for computing Cb. 

Right click on the Envelope Moments superstructure definition and select Duplicate from the menu to duplicate the 

superstructure definition. 
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Rename the new superstructure definition within the Superstructure definition window. 
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Expand the bridge workspace tree and open the Member Alternative Description window for the G2 – Plate 

Girder member alternative in the Concurrent Moments superstructure.  
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Cb Calculation Control Option 
Navigate to the Control options tab in the window and select the LRFD and LRFR control options to Consider 

concurrent moments in Cb calculation. 
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This completes the data entry for this example. Now is a good time to save the bridge to the database.  
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Cb Calculation comparison 
Follow the steps below to analyze the plate girder member alternative using envelope moments to compute Cb and 

the plate girder member alternative using concurrent moments to compute Cb.  

Open the Analysis Settings window and add an EV2 vehicle to the LRFR Permit load rating category. In the 

Advanced options define a 200plf permit lane load.  
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Analysis Settings 
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Analyzing Girder with Envelope Moment Cb Calculation 
Analyze the plate girder member alternative within the Envelope Moments superstructure. 
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After the analysis is complete, review the results. Open the Tabular Results window to view the critical rating 

factor. 

 

Open the Specification Check Detail window to review the specification calculations for the controlling location.  



STL14 – LRFD Cb Calculation using Concurrent Moments Example 

Last Modified: 7/16/2024  17  

The rating is controlled by lateral torsional buckling within the negative flexure region over the interior pier. The Cb 

factor is computed in 6.10.8.2.3.Cb Lateral Torsional Buckling Resistance – Cb Calculation. Open this article to 

view the envelope Cb calculations. 
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Since each of these load cases has negative flexure, the bottom flange brace points are used to compute Cb. The 

computed brace point stresses are computed within the 6.10.1.1.1b Stresses article for the POI at the brace point. 

Here, the left brace stresses are computed within the 6.10.1.1.1b article at the Span 1 – 60 ft POI on the right side, 

the mid stresses are computed at Span 1 – 75 ft and the right brace stresses are computed at 90 ft left.  
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Analyzing Girder with Concurrent Moment Cb Calculation 
Next, analyze the G2 – Plate Girder member alternative within the Concurrent Moments superstructure.  

 

The analysis progress log will indicate when program is loading the concurrent moments at brace points. 
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Review the tabular results to see the critical rating factor. Using concurrent moments, the rating factor improves 

from 0.936 to 1.025.  

 

The Engine Outputs will include a Concurrent Moment Report which details the computed corresponding 

moments within all unbraced regions on the member.  
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Brace Point Concurrent Moment Report 
Open the Concurrent Moment Report to view the computed corresponding moments at brace points. 
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Specification  Check Detail 
Open the Specification Check Detail window to review the specification calculations. The articles indicated with 

arrows below are particularly relevant to the LTB rating.  

 

The brace point stresses for envelope actions are computed in the 6.10.1.1.1b stresses article. An additional article is 

included when the concurrent actions are enabled to compute the brace point stresses for concurrent actions. This is 

the 6.10.8.2.3 Concurrent Moment Brace Point Stresses article. As with the envelope stresses, these stresses are 

computed at the POI corresponding to the actual brace point location.  
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The Cb concurrent moment calculation article computes Cb for each loading scenario, left brace envelope, mid 

brace envelope and right brace envelope.  

 

The article summary indicates the Cb factor which is used for each load case. 
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LRFD Design Review 
Open the Analysis Settings window. Open the HL 93 Design Review template to perform a design review using 

concurrent moments to compute the Cb factor. 
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Analyze the Plate Girder member alternative under G2 for the Concurrent Moments superstructure definition. 
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The analysis progress log will indicate when the program computes the concurrent brace point moments. 

 

The Engine Outputs window includes a Concurrent Moment Report which shows the computed envelope and 

corresponding moments for each unbraced region along the member. 
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Open the report to review the computed actions. The report includes tables for each component of the vehicle live 

load. For the design vehicle this includes the load components such as truck and lane and the design combinations 

such as 90% truck pair plus lane.  
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Two Span Girder Design Example 

Start the Steel Design Tool program, create a new input file using the File | New command. The program will 

switch from the File tab to the Design Input tab. 

 

File | New and File | Save As 

 

 

 

Before proceeding with Design Input return to the File tab and click Save As to rename the file from New Project 

to STL15 Design Example.  
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The new file name will appear in the program title bar and the program will again bring up the the Design Input 

with the Project input screen. The Project property will still say New Project and this will be changed in the next 

step. The Project property determines the name of the subfolder in the Documents\AASHTOWare\SteelDesign75\ 

folder where design run output files will be stored. In the bottom left corner of the program window, there is a 

Validation button that enables input validation. When validation is enabled, the program will mark sections and 

input boxes with missing or incorrect information. For the purposes of this example, the Validation will be disabled 

during input and will be enabled after all input is entered to verify that there are no validation errors. 

 

Design Input | Project 

On the Design Input | Project input screen, enter the data as shown below. 
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Design Input | Project Library | Appurtenance 

On the Apputenance tab, select Parapet for Type from the drop down menu and click the Copy from library 

button to add a new parapet. Select the Jersey Barrier. 
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Design Input | Project Library | Material 

On the Material tab, select Concrete for Type from the drop down menu and click the Copy from library button 

to copy the Class A (US) concrete material definition from File | Library to the Project Library. 
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On the Material tab, select Structural Steel for Type from the drop down menu and click the Copy from library 

button to copy the Grade 50W steel material definition from File | Library to the Project Library. 
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On the Material tab, select Reinforcing Steel for Type from the drop down menu and click the Copy from library 

button to copy the Grade 60 reinforcing steel material definition from File | Library to the Project Library. 
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Design Input | Project Library | Vehicle 

On the Vehicle tab, copy the HL-93 (US) and LRFD Fatigue Truck (US) vehicle definitions from library. 
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Design Input | Project 

Return to the Project tab to define the vehicles for the girder design. Click on the ellipsis button to assign the HL-93 

(US) vehicle as the design load and the LRFD Fatigue Truck (US) as the fatigue load. Leave the permit load blank. 

Define the design average daily truck traffic as 5000. 
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Design Input | Geometry 

On the Geometry tab, enter the data as shown below. Depending on your screen resolution, scroll down to enter the 

Support information. 
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Design Input | Deck 

On the Deck tab, enter the data as shown below. The Splice location gaps table can be used to input regions where 

the program should avoid placing shear studs. For this example, leave this table empty. 
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Design Input | Typical Section Loads 

On the Parapet tab in Typical Section Loads, enter the data as shown below.  

 

  

 

Make sure to scroll to the bottom of the page to define the diaphragm loads. Input the diaphragm loads as shown for 

Girder Bay 1 and use the Copy bay to… button to copy the loads to Girder Bay 2 and Girder Bay 3. 
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Design Input | Beam Parameters 

In the Beam Parameters input section, enter the data as shown below. All of the plate dimensions except for the 

web depth can be designed. Providing a larger range of values for any given parameter can help the design tool 

converge on a solution. The program will design transverse stiffeners for shear resistance if the Use transverse 

stiffeners button is selected. This example does not use this option. 

 

 

  



STL15 - Steel Design Tool Example 

Last Modified: 7/16/2024 14  

Design Input | Lateral Support 

In the Lateral Support input section, enter the data as shown below. Top flange lateral support ranges are regions 

where the top flange is continuously laterally supported and top flange lateral support locations are discrete points of 

lateral support.These entries define the top flange lateral support for Stage 2 and Stage 3. 

 

 

 

 

Design Input | Member Loads 

There are no member loads assigned in this example. Member concentrated loads, member distributed loads and 

pedestrian loads could be assigned here.  
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Design Input | Control Options 

The Control Options input section provides options for analysis and design. For this example, leave the options as 

is.  

 

 

 

At this point, all design data has been defined. Turn Validation on and ensure that there are no validation error 

marks displayed next to the input section. Otherwise, go back to these sections and resolve the errors. 
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Design Input | Input Report 

The Input Report section provides a detailed report of the input data.  

 

 

 

File | Print 

The Print and Print Preview buttons in the File | Print section apply to the Input Report. 

 

 

  



STL15 - Steel Design Tool Example 

Last Modified: 7/16/2024 17  

Design | Design Input 

After the input data is entered and reviewed, Design Input run can be performed by clicking on the Design Input 

button located on the Design ribbon. Design Input run is based on the input data and produces a design that is 

displayed in the Design Run grid with a brief description and values of the critical design ratios. Select the 

checkbox for Shear connector design to design the shear connectors along with the girder in the composite regions. 

The beam dropdown is the selection for which girder the program will design and the input for minimum design 

ratio defines the target design ratio for which the girder will be designed.  

 

 

 

Design | Results Table 

The results of the Design Input run are displayed in the table. The user can click on the Critical design ratio to 

open the Analysis engine feedback report, and on the page icon next to the Critical design ratio to open the 

Specification Check Summary. 
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Design | Girder Profile 

The Girder Profile tab displays the ranges for steel plates along the web and flanges. After a design input run is 

completed, these tables will display the program computed ranges. The user may modify these ranges and reanalyze 

the member using the Design Review option. 

 

  

 

Design | Stiffeners 

The Stiffeners tab displays the results of the stiffener design. This includes transverse stiffeners and bearing 

stiffeners. The transverse stiffeners will only be designed when the design input option to Use Transverse 

Stiffeners in the Design Input | Beam Parameters window is selected.  
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Design | Shear connectors 

The Shear connectors tab shows the results of the shear connector design if enabled and if the member has 

composite regions.  

 

 

 

Design | Schematics: Profile View 

The Schematics: Profile View tab shows a schematic of the girder design. 
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Design | Specification Check 

To view the specification check results, click on the Specification checks button from the View results group of the 

Design ribbon. 
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Design | Tabular Results 

To view the tabular results, click on the Tabular results button from the View results group of the Design ribbon. 

 

 

 

Design | Result Graphs 

To view the result graphs, click on the Result graphs button from the View results group of the Design ribbon. 
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Design | Engine Outputs 

To view the contents of the engine output files, click on the Engine outputs button from the View results group of 

the Design ribbon, and then double-click on the row corresponding to the required file.  
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Design | Design Review 

To illustrate the ability of the program to adjust results of the Design Input run, modify the Top flange table to 

define a top flange width of 14 inches for all ranges and a thickness of 0.625 for the first and third range as shown 

below. Select Design Review to analyze this modified design. 
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After the program finishes performing the design review, it will add another row to the design run grid. The design 

review runs are indicated with an R displayed in the Design run column in contrast to an I shown in that column for 

design input runs. The results for the Design review runs are displayed and can be reviewed or further modified the 

same way as design input runs. Additional design input runs can be performed by modifying the input on the Design 

Input tab. Each of the design runs, either input or review, stores a copy of its design input data that is reloaded every 

time the design input run is selected in the design run grid. 
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BrDR Training 

MBE 2023 Spec Interim Shear Rating Iteration Example 

This example illustrates the effects of using concurrent load effects, iterative shear rating and Modified Compression 

Field Theory (MCFT) control options for Load and Resistance Factor Rating (LRFR) shear rating of concrete 

structures (prestressed, post tensioned and reinforced) based on the MBE 3rd edition, 2023 specification interim 

update.  

 

Topics Covered 

• Concurrent forces considered for non-iterative shear rating  

• Control option added to consider iterative shear rating 

• Control option added to consider modifying MCFT theta 

• Control option added to consider modifying MCFT size effect 

• MBE 2023 specification interim update for reinforced concrete box culverts 

 

This tutorial uses the bridge from prestressed concrete structure tutorial PS3. From the Bridge Explorer import the 

bridge given with the PS3 tutorial.  

 

Concurrent forces considered for non-iterative shear rating 

This section discusses the effects of using concurrent forces for LRFR shear rating of concrete bridges without any 

iterations. This is applicable to all concrete structures, i.e., reinforced concrete, prestressed concrete, post tensioned 

concrete and reinforced concrete box culverts. 

 

Member Alternative Description – Control options 

Navigate to the member alternative Precast Box Alternative of member G2, double click on it (or click the Open 

button from the WORKSPACE ribbon) to open its Member Alternative Description window. Navigate to the 

Control options tab as shown below. 
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Uncheck the Ignore design & legal load shear and Ignore long. reinf. in rating for this example. 

 

Click OK to apply the data and close the window. 

 

LRFR Rating 

Perform an LRFR rating of the member alternative using the analysis settings shown below. 
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Specification Check Detail 

When the rating is finished, the specification check detail can be reviewed by clicking the Specification Check Detail 

button from the Results group of the DESIGN/RATE ribbon.   

 

 

The window shown below will open. Navigate to the Stage 3 specification check detail for the analyzed member 

alternative and select the Span 1 – 19.00 ft point of interest. 

 

 

The highlighted articles for MBE 6A.4.2.1 shear rating are available for an LRFR shear rating of concrete structures. 

These articles along with 6A.5.8 Evaluation of Shear and 6A.4.2.1 General Load Rating Equation – Concrete Shear 

articles, use the concurrent load effects to compute the shear capacity and rating factors.  

 

Following sections highlight the MBE 3rd edition 2023 spec interim implementation for an LRFR analysis. 
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Article 6A.4.2.1 Shear-5.6.3.3 Minimum Reinforcement computes the cracking moment (Mcr) for each load case as 

shown below. 

A new column – “Governing Action” has been added to indicate the primary action considered. For example, in 

2022 interim, rating factors were computed using the envelope moment and shear values. In 2023 interim, shear 

concurrent actions with maximum (Max M) and minimum (Min M) moment, moment concurrent actions with 

maximum (Max V) and minimum (Min V) shear are being considered for load rating.   

 

 

Figure 1 - 6A.4.2.1 Shear-5.6.3.3 Minimum Reinforcement 

Note: Article “LRFD 5.6.3.3 Minimum Reinforcement” will only be applicable for determining Mcr for flexural 

resistance using the envelope moment. 



MBE 2023 Spec Interim Update - Shear Rating Iteration Example 

Last Modified: 7/16/2024 5  

 

 

Figure 2 - 6A.4.2.1 Shear-5.7.3.4 Procedures for Determining Shear Resistance 

 

 

Figure 3 - 6A.4.2.1 Shear-5.7.2.5 Minimum Transverse Reinforcement 
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Figure 4 - 6A.4.2.1 Shear-5.7.2.6 Maximum Spacing of Transverse Reinforcement 

 

 

Figure 5 - 6A.4.2.1 Shear-5.7.3.3 Nominal Shear Resistance Part 1 
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Figure 6 - 6A.4.2.1 Shear-5.7.3.3 Nominal Shear Resistance Part 2 

 

 

Figure 7 - 6A.4.2.1 Shear-5.7.3.3 Nominal Shear Resistance Part 3 

In 2022 interim, the load cases shown in the LL column are only envelope shear actions.  

 

Figure 8 - 6A.4.2.1 General Load Rating Equation - Concrete Shear MBE 3rd edition, 2022 interim 
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In 2023 interim, the LL values shown for governing action Max V and Min V are the envelope shear values. For 

govening action Max M and Min M, shear concurrent with moment are considered. This results in new load cases.  

 

Figure 9 - 6A.4.2.1 General Load Rating Equation -Concrete Shear MBE 3rd edition, 2023 interim 

 

Highlighted portion in image below shows the improvement of rating factor from 0.848 in 2022 interim to 0.911 in 

2023 interim for Design inventory, load case 1, STR-1 limit state. 

 

Figure 10 - 6A.4.2.1 General Load Rating Equation -Concrete Shear rating comparison 
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Figure 11 - 6A.5.8 Evaluation for Shear MBE 3rd edition, 2023 interim 

 

Figure 12 - 6A.5.8 Evaluation for Shear MBE 3rd edition, 2023 interim 
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Control option added to consider iterative shear rating 

This section details the effects of considering an iterative process to compute the shear capacity used in the LRFR 

shear rating of concrete bridges. The shear strength for a load rating with Modified Compression Field Theory 

(MCFT) is an iterative process due to the underlying differences in strain's role in determining shear capacity in 

design versus load rating. In the iterative process, the factored shear capacity (C = PhiC * PhiS * φVn)  is compared 

to the applied Vu. If they are not equal, iterations will begin by updating Vu, Mu and Nu by proportionally 

increasing or decreasing the live load portion of these force effects until the C is equal to the applied Vu. This is 

applicable to all concrete structures, i.e., reinforced concrete, prestressed concrete, post tensioned concrete and 

reinforced concrete box culverts. 

 

Member Alternative Description – Control options 

Navigate to the member alternative Precast Box Alternative of member G2, double click on it (or click the Open 

button from the WORKSPACE ribbon) to open its Member Alternative Description window. Navigate to the 

Control options tab as shown below. 

 

Check the box -  Consider iterative shear rating as shown below. 

 

Click OK to apply the data and close the window. 
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Run an LRFR analysis using the analysis settings shown in the previous step.  

 

Specification Check Detail 

Once the analysis is complete, open the Specification Check Detail. The specification check articles for the analyzed 

member alternative for Stage 3 at Span 1 – 19.00 ft, is shown below. Highlighted are the articles where the iteration 

process is detailed. 

 

 

 

Double click on the 6A.4.2.1 Shear-5.7.3.3 Nominal Shear Resistance article to view the iterations. Additional 

columns in the final iteration table (shown below) details the status of iteration, convergence, and any failure reason, 

if applicable, for each load case. If iterations for a given load case converge, then this table will show the result of 

the final iteration. The capacity from the final iteration is used in the rating equation. If the iteration process does not 

converge, then the corresponding row from the initial capacity table will be used.  
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Figure 13 - 6A.4.2.1 Shear-5.7.3.3 Nominal Shear Resistance 
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Here is a comparison of rating factors at this location with and without iterations. 

 

Figure 14 - 6A.4.2.1 General Load Rating Equation - Concrete Shear without iterations 

 

Figure 15 - 6A.4.2.1 General Load Rating Equation - Concrete Shear with iterations 
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Image below highlights some examples of improvements in rating factors with the iteration process. 

    

Figure 16 - 6A.4.2.1 General Load Rating Equation - Concrete Shear rating comparison 

 

Longitudinal reinforcement evaluation for shear rating is based on the equilibrium of tensile capacity and demand of 

the longitudinal reinforcement (LRFD eq. 5.7.3.5-1) determined by iterating the live load component of Vu, Mu and 

Nu. 

 

Figure 17 - 6A.5.8 Evaluation for shear – Part 1 
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Figure 18 -  6A.5.8 Evaluation for shear – Part 2 

 

 

Shown below is a comparion of rating factors between non-iteration and iteration from LRFD equation 5.7.3.5-1 

 

Figure 19 - 6A.5.8 Evaluation for shear – Part 3 
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Control option added to consider modifying MCFT theta 

This section discusses the control option “Modify MCFT theta” added for all concrete structures, i.e., reinforced 

concrete, prestressed concrete, post tensioned concrete and reinforced concrete box culverts.  

 

Member Alternative Description – Control options 

Navigate to the member alternative Precast Box Alternative of member G2, double click on it (or click the Open 

button from the WORKSPACE ribbon) to open its Member Alternative Description window. Navigate to the 

Control options tab as shown below. Check the box -  Modify MCFT theta as shown below. 

 

Click OK to apply the data and close the window. 

 

 

Run an LRFR analysis using the analysis settings shown in the previous step.  
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Specification Check Detail 

Once the analysis is complete, open the 6A.4.2.1 Shear-5.7.3.4 Procedures for Determining Shear Resistance article 

for the analyzed member alternative for Stage 3 at Span 1 – 19.00 ft. This article highlights the status of the “Modify 

MCFT Theta” control option. With this control option checked, in areas of low strain where the section remains 

uncracked i.e., if the factored moment at this section is less than the cracking moment (Mu < Mcr), the strain 𝜀𝑠 may 

be assumed to be zero regardless of the values of moment (Mu) and shear (Vu), therefore, “Theta” can be taken as 

29°.  

 

Figure 20 6A.4.2.1 Shear 5.6.3.3 Minimum Reinforcement 
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Figure 21 6A.4.2.1 Shear 5.7.3.4 Procedures for Determining Shear Resistance 
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Control option added to consider modifying MCFT size effect 

This section discusses the control option “Modify MCFT size effect” added for prestressed concrete and post-

tensioned concrete structures only. This does not apply to reinforced concrete structures and culverts. 

  

Member Alternative Description – Control options 

Navigate to the member alternative Precast Box Alternative of member G2, double click on it (or click the Open 

button from the WORKSPACE ribbon) to open its Member Alternative Description window. Navigate to the 

Control options tab as shown below. Check the box -  Modify MCFT size effect as shown below. 

 

Click OK to apply the data and close the window. 

 

 

Run an LRFR analysis using the analysis settings shown in the previous step.  
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Specification Check Detail 

Once the analysis is complete, open the 6A.4.2.1 Shear-5.7.3.4 Procedures for Determining Shear Resistance article 

for the analyzed member alternative for Stage 3 at Span 1 – 19.00 ft. This article highlights the status of the “Modify 

MCFT size effect” control option. With this control option checked, if the ratio fpc/f’c is greater than 0.02, the size 

effect is neglected regardless of the amount of shear reinforcement present. The article is shown below.  

 

Figure 22 6A.4.2.1 Shear-5.7.3.4 Procedures for Determining Shear Resistance 
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MBE 2023 specification interim update for reinforced concrete box culverts 

The specification update for culvert will impact culvert wall (6A.4.2.1-5.7.3.3 Nominal shear resistance) and culvert 

slab specification checking (6A.4.2.1-5.7.3.3 Nominal shear resistance and 6A.4.2.1-5.12.7.3 Nominal shear 

resistance).  

 

Import the culvert bridge provided with the CVT1 tutorial. Expand the Bridge Workspace tree and navigate to the 

CULVERT ALTERNATIVES node. Double click on Culvert Alt 1 to open the culvert alternative. Navigate to the 

Control options tab of the Culvert Alternative Description window to access the LRFR control options. 

Consider iterative shear rating and Consider MCFT theta control options are added for iterative shear rating. 

 

 

These options are applicable when General procedure - Shear computation method is used. Select these options to 

perform iterative shear rating and consider modifying the MCFT theta value and view results as discussed in 

previous sections of this tutorial. 
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The following articles detail the iterative process of shear rating. 

 

Figure 23 - Specification check article for Exterior wall 1 

 

 

Figure 24 - Specification check articles for Top slab 1 
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LRFR Concrete Moment Redistribution Tutorial 

Moment Redistribution in Three Span Spread PS Box Beam 

This example illustrates the effects of moment redistribution for Load and Resistance Factor Rating (LRFR) flexure 

rating of concrete structures (prestressed, post tensioned, and reinforced). The moment redistribution option is 

available in BrDR 7.5 for the Manual for Bridge Evaluation (MBE) 3rd edition, with 2022 and 2023 specification 

interim updates. 

Details, including flowcharts, about moment redistribution in concrete structures can be found in the AASHTO 

LRFD/LRFR Superstructure Method of Solution Manual accessible from the Help menu in BrDR (search for 

Concrete Moment Redistribution). 

 

Topics Covered 

• Bridge Model 

• Analysis Settings 

• Member Alternative Description – Control options 

• LRFR Rating 

• Specification Check Detail 

• LRFR Rating with Moment Redistribution 

• Specification Check Detail with Moment Redistribution 

• Moment Redistribution Report 
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Bridge Model 

This tutorial uses the bridge created from prestressed concrete structure tutorial PS2 with some minor modifications 

to satisfy moment redistribution requirements and to illustrate the impact of moment redistribution on rating. 

From the Bridge Explorer import the bridge given with the PS2 tutorial by selecting the Import option as shown 

below. 

 

If information is displayed about the version of the imported file being different than the current version of the 

program, confirm by clicking Yes to have the imported file migrated to the current version of the program. 

In the Bridge Description window, which pops up after the bridge is imported, add MR (for Moment 

Redistribution) to Bridge ID and NBI structure ID to distinguish this bridge from the PS2 example bridge. 

 

Click OK to close the Bridge Description window.  
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Save the imported bridge to the database using the Save button located on the WORKSPACE ribbon. 

The partially expanded Bridge Workspace tree is shown below: 

 

Right-click on the Framing Plan Detail and select Schematic to display the Framing Plan schematic showing a 

three span girder system with five girders and span lengths of 75.0, 60.0, and 60.0 ft. 
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Double-click on the Deck Profile tree item of the G2 member alternative – 48” PS Box, to open the Deck Profile 

window and go to the Reinforcement tab. The reinforcement data imported from the PS2 example consists of two 

sets of top and bottom reinforcement that extend 15 ft in each direction over each interior support as shown here: 

 

Delete the last two rows and modify start distance, length, and bar counts in the first two rows as shown below: 
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Deleting the last two rows and changing the start distance and length simplifies the reinforcement layout from two 

separate sets of top and bottom reinforcement over each internal support to one set of top and bottom reinforcement. 

The modified reinforcement now starts 20 ft before the first internal support in Span 1 and continues to pass over to 

Span 2 and then 20 ft after the second internal support into Span 3. This change is required to satisfy the moment 

redistribution requirements for reinforcement extension and termination which will be discussed later in the tutorial. 

The purpose of reducing bar counts is to decrease the flexure rating factors over interior supports and to examine 

whether applying moment redistribution helps to offset the reduction. 

 

Analysis Settings 

To select rating vehicles and rating levels, open the Analysis Settings window by clicking the Analysis Settings 

button on the Analysis group of the DESIGN/RATE ribbon.  

 

In the Analysis Settings window, select Rating and LRFR as the Rating Method. Then assign vehicles from the 

Vehicle selection tree on the left to the rating levels under the Vehicle summary tree on the right as shown in the 

screenshot below. The assignment is done in three steps. First clicking on a rating level, next by clicking on a vehicle, 
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and then by clicking on the Add to button. To assign multiple vehicles to the same level, only the last two steps need 

to be repeated. Also, double-clicking on a vehicle has the same effect as the last two steps. 

  

Click OK to apply the settings and close the window. 
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Member Alternative Description – Control options 

Navigate to the 48” PS Box Member Alternative of member G2, double click on it (or click the Open button from 

the WORKSPACE ribbon) to open its Member Alternative Description window.  

 

Navigate to the Control options tab where the option to allow moment redistribution is located as shown below. 
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This option will be toggled to compare ratings without and with moment redistribution. The first analysis will be 

without moment redistribution so make sure the option is unchecked and click the OK button to apply the data and 

close the window. 

 

LRFR Rating 

To perform the rating select the 48” PS Box member alternative in Bridge Workspace tree and click the Analyze 

button on the Analysis group of the DESIGN/RATE ribbon. 

 

 

After the analysis is complete, click the Tabular Results button to display the ratings. Select Rating Results 

Summary as the Report Type and Single rating level per row as the Display Format option to have the ratings 

arranged as shown below. Notice there are two ratings less than 1.0 and they both happen due to flexure at the first 

interior support location at 75.00 ft for the STRENGTH-I limit state. 
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Specification Check Detail 

The ratings displayed in the Rating Results Summary come from the rating specification articles that are processed 

during analysis. All specification check articles can be reviewed by clicking the Specification Check Detail button 

on the Results group of the DESIGN/RATE ribbon which opens the Specification Check window as shown below. 

 

To review the flexure ratings at the 75.0 ft location, navigate to the Stage 3 specification check detail for the 

analyzed member alternative, select the Span 1 – 75.00 ft point of interest, and then double-click on article 6A.4.2.1 
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General Load Rating Equation – Concrete Flexure. This opens the Spec Check Detail window (see Figure 1) 

which shows the details of how the ratings were calculated. It is worth noting that since moment redistribution was 

not considered, the moment increments (DeltaM) for dead plus adjacent vehicle load (DL+AdjLL) and primary 

vehicle with impact (LL+I) are not available and they do not affect the rating factors (RF). 

 

Figure 1 – 6A.4.2.1 Concrete Flexure General 
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LRFR Rating with Moment Redistribution 

Select the control option to allow moment redistribution as shown in Member Alternative Description – Control 

options and rerun the analysis as shown in LRFR Rating. During analysis with the moment redistribution allowed, 

the program displays information and warnings about applying moment redistribution to the bending moments for 

the considered live load types. As shown in the screenshot below, moment redistribution was applied to the HL-93 – 

Truck + Lane vehicular load and the load rating for this load may improve. For the HL-93 – 90% (Truck Pair + 

Lane) load, however, moment redistribution could not be applied which means load rating for this load will not 

improve. 
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The new Rating Results Summary with moment redistribution allowed is as shown below and it can be observed 

that the critical rating factor for the HL-93 Truck + Lane load at inventory level increased with moment 

redistribution to 0.913 from 0.872 without moment redistribution. However, the new factor is now at a different 

location and due to SERVICE-III PS Tensile Stress and not due to STRENGTH-I Concrete Flexure. This means that 

tensile stress now controls for this load combination and the rating factor due to flexure is even higher which will be 

verified by reviewing the flexure rating article in Specification Check Detail with Moment Redistribution. 

 

 

For the HL-93 – 90% (Truck Pair + Lane) load at the inventory level, moment redistribution could not be applied, 

and the rating remained the same at 0.792. This is because moment redistribution reduces negative moments over 

supports at the expense of increasing positive midspan moments. Since vehicular loads consisting of truck pair and 

lane load are only considered for negative bending moments, it is not possible to determine the increase of positive 

midspan moments and moment redistribution cannot be applied. 

To confirm that only negative moments are considered for the HL-93 – 90% (Truck Pair + Lane) load, display the 

bending moment diagram using the Results Graph window as shown below. 
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Specification Check Detail with Moment Redistribution 

When the control option to allow moment redistribution is selected by the user, the program processes the following 

additional specification check articles during analysis: 

• 5.10.8.1.2a Flexural Reinforcement (in negative moment regions) 

• 5.10.8.1.2c Negative Moment Reinforcement (at support locations) 

• 5.6.3.4 Moment Redistribution Percentage (at support locations) 

• 5.6.3.4 Maximum Allowable Moment Redistribution Moments (at support locations) 

As described in AASHTO LRFD/LRFR Superstructure Method of Solution Manual, these articles (highlighted in 

orange in the screenshot below) check if requirements for applying moment redistribution are satisfied and 

determine the maximum value of moment redistribution that can occur at support locations. Based on the support 

values and the redistribution optimization procedure, moment increments (denoted DeltaM) are interpolated at each 

POI between supports and applied to bending moments in the following specification check articles (highlighted in 

yellow in the screenshot below): 

• 5.6.3.2 Flexural Resistance 

• 5.6.3.3 Minimum Reinforcement 

• 6A.4.2.1 General Load-Rating Equation – Concrete Flexure 

Open each of the highlighted articles and review their contents. 

 

To verify that the flexure load rating factor increased for HL-93 Truck + Lane load at inventory level, open the 

article titled 6A.4.2.1 General Load-Rating Equation – Concrete Flexure (see Figure 2). On the second row in 
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the table, the rating factor is now 1.120 which is an increase of 0.248 (28%) from the initial value of 0.872. This 

increase is due to the DeltaM moment increments which are the result of moment redistribution. 

Since moment redistribution does not apply to the HL-93 – 90% (Truck Pair + Lane) vehicle, the DeltaM values for 

that vehicle are not calculated and its rating factor at the inventory level stayed the same at 0.792 with and without 

moment redistribution. 

 

Figure 2 – 6A.4.2.1 General Load-Rating Equation – Concrete Flexure 

The flexural resistance article (see Figure 3) is also affected by moment redistribution through moment increments 

DeltaMu. For HL-93 Truck + Lane load at inventory level, the Mr/Mu ratio with moment redistribution is equal to: 

𝑀𝑟

𝑀𝑢

=
−1092.55

−1233.71 + 246.74
= 1.107 

which is an increase from the ratio without moment redistribution that is equal to: 

𝑀𝑟

𝑀𝑢

=
−1092.55

−1233.71
= 0.886 

In negative moment regions, moment redistribution can potentially increase flexure rating factor and design ratios, 

but it is worth remembering that in positive moment regions the rating factors and design ratios may decrease due to 

moment redistribution as the moment increments DeltaM will increase the positive moments. 
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The design ratios for the HL-93 – 90% (Truck Pair + Lane) vehicle are unchanged as moment redistribution does not 

apply to this vehicle and DeltaMu increments are not calculated. 

The increments are also not calculated for any load combination under the SER-III limit state because moment 

redistribution applies only to the strength limit states. 

 

Figure 3 – 5.6.3.2 Flexural Resistance 

One more specification check article affected by moment redistribution is the minimum reinforcement article (see 

Figure 4). When moment redistribution is applied to Mu through the DeltaMu increment, the Mr/MrMin ratio may 

change if MrMin is governed by Mr2 which in turn is equal to 1.33 Mu. 
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Figure 4 – 5.6.3.3 Minimum Reinforcement 

All specification check articles affected by moment redistribution are related to flexure only because moment 

redistribution does not apply to shear effects. In the bridge model considered in this tutorial, shear effects are 
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ignored, and no shear related articles are shown but even if shear was not ignored and shear articles were processed, 

they would not be affected by moment redistribution. 

The additional specification check articles processed only when the moment redistribution is allowed by the user are 

shown in Figure 5 through Figure 8. Open each article and review its contents. 

 

Figure 5 – 5.10.8.1.2a Flexural Reinforcement 

The articles shown in Figure 5 and Figure 6 check several reinforcement requirements that must pass for moment 

redistribution to be applied. For instance, in the negative moment reinforcement article (Figure 6), the required 

length of the reinforcement on the right side of the first interior support is calculated to be 28.881 ft which is almost 

half of the 60.0 ft span between interior supports. Since the reinforcement in the original imported bridge model 

extended only 15.0 ft from the support, the reinforcement length had to be adjusted. Otherwise, the length check 

would fail, and redistribution would not be applied at all.  
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Figure 6 – 5.10.8.1.2c Negative Moment Reinforcement 

   

Figure 7 – 5.6.3.4 Moment Redistribution Percentage 

In the moment redistribution percentage article (Figure 7), strain requirements are checked to determine if moment 

redistribution can be applied. Also, the maximum percentages of moment reduction at supports are calculated. Based 

on the percentages, the maximum moment increments (DeltaM) at supports are calculated in the maximum 

allowable moment redistribution moments article (Figure 8). 
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Figure 8 – 5.6.3.4 Maximum Allowable Moment Redistribution Moments 

The actual amount of moment redistribution applied for each vehicle is reported in the Moment Redistribution 

Report discussed in the next section. 
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Moment Redistribution Report 

Detailed information about the amount of moment redistribution applied for each vehicle at each location and how 

moment redistribution affects the flexure rating factors is available in the Moment Redistribution Report. To view 

the report, click on the Engine Output button located on the Results group of the DESIGN/RATE ribbon and then 

double-click on the Moment Redistribution Report item in the tree showing the available engine output files as 

shown in the screenshot below. 

  

The report is a text file, and it will be open in the default text viewer. The format of the report file is shown in Figure 

9 and Figure 10 which include locations from the first span for selected vehicles. Highlighted in the figures are the 

controlling rating factors before and after moment redistribution, and the percentages of applied moment 

redistribution at the first interior supports.  

For the HL-93 Truck + Lane vehicle (Figure 9), the applied redistribution percentage at Support 2 (first interior 

support) is 20% which is equal to the maximum redistribution percentage. This is because even when the maximum 

redistribution percentage is applied, the minimum negative flexure rating factor is still smaller than the positive 

flexure rating factor, so it is beneficial overall to apply as much redistribution as allowed. 

On the other hand, for the Type 3 Legal Truck vehicle (Figure 10), the applied redistribution percentage at Support 2 

(first interior support) is 12.93% which is smaller than the maximum redistribution percentage of 20%. This is 

because if the maximum redistribution percentage was applied the minimum positive flexure rating factor would 

become smaller than the negative flexure rating factor. In other words, too much redistribution would be applied and 

the detrimental effect of moment redistribution in the positive flexure would exceed the beneficial effect in negative 

flexure. In such cases, the program attempts to optimize the amount of applied moment redistribution by reducing 
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the applied redistribution percentages at supports so that the rating factors in positive and negative flexure after 

moment redistribution are equal. Reducing the applied redistribution percentage to 12.93% achieves this goal and 

both positive and negative flexure rating factors after moment redistribution are equal to 2.864 which is an increase 

of 0.414 (16.9%) from the controlling negative flexure rating factor before moment redistribution of 2.450. 

 

Figure 9 – Moment redistribution for HL-93 (US) - Truck + Lane at Design Inventory rating level and Strength I limit state 
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Figure 10 – Moment redistribution for Type 3 - Legal Truck at Legal Routine rating level and Strength I limit state 
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