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1. Tool Overview 
 

 Introduction 

 

Wikipedia defines regression testing as the following:  

 

“Regression testing is a type of software testing that seeks to uncover new software bugs, or 

regressions, in existing functional and non-functional areas of a system after changes such as 

enhancements, patches or configuration changes, have been made to them.” 

 

The BrDR Regression Test Utility allows users to perform regression testing between different 

versions of BrDR. 

 

Differences between two versions of BrDR can occur for several reasons including the following: 

 The software was changed intentionally to address a change in the AASHTO specification 

– an expected and acceptable change. 

 The software was changed intentionally to address a coding defect – an expected and 

acceptable change. 

 The software was changed intentionally to provide a user requested enhancement – an 

expected and acceptable chance 

 The software was inappropriately changed thus introducing a defect – an unexpected and 

unacceptable change. 

 

Differences between two analytical engines can occur for several reasons including the following: 

 Differences can occur when the two engines produce different results because of differing 

assumptions. 

 One engine is more rigorous or refined than the other.  

 Differing interpretations of the AASHTO specifications. 

 One or both engines have a defect. 

 

When a difference is found as a result of regression testing, the user must investigate to determine 

the cause. This regression tool can help a user compare two analyses, identify the cause of the 

differences, and using the comparisons and a working knowledge of the change/enhancement, 

determine if the differences are expected and acceptable. 
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 Features – What does the Regression Test Utility do? 

 

The Regression Test Utility allows the user to compare the following results between two different 

versions of BrDR: 

 Text comparison for the specification check articles. This comparison requires the use of a 

third party text comparison software such as Beyond Compare or WinMerge. 

 Graphical comparisons of dead load and live load actions, including moment, shear, 

deflection, etc. 

 Graphical comparison of computed specification check data 

 

The AASHTO analytical engines in BrDR store regression data associated with report ID’s similar 

to the NCHRP 12-50 process (See NCHRP Report 485 – Bridge Software – Validation Guidelines 

and Examples). If a third-party analytical engine stores regression data with the same report ID’s 

in an RTU file similar to that produced by BrDR, then the regression tool can also be used to 

compare results between the 2 analytical engines. 
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2. Tool interface and testing procedure 

 

The regression tool has two interfaces, TestUtilityUser (Figure 1) and TestUtilityBatch (Figure 2). 

TestUtilityUser is a simpler version of TestUtilityBatch that allows the comparison of any two 

RTU (Regression Test Utility) and SCA (Spec Check Article) files. While TestUtilityBatch and 

TestUtilityUser perform the same file comparison functions, TestUtilityBatch is geared for 

automated batch testing of multiple test cases.  

This document focuses on TestUtilityBatch. A tutorial on TestUtilityUser is provided in a separate 

document.  

It is recommended the user become familiar with TestUtilityUser before using TestUtilityBatch. 

 

 

Figure 1. TestUtilityUser 
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Figure 2. Main user interface – TestUtilityBatch 

 

 Configuring Database 

 

The regression test utility uses a database to store information. Users will not be able to open the 

utility if a database with the name (AashtoBridgeTestUtility) is not created or attached. Note: If 

you have already configured and attached a database using the TestUtilityUser, you may use 

that same database when using TestUtilityBatch. 

 

2.1.1. Migrating AashtoBridgeTestUtility 6.8.1 database 

 

If you started using the regression test utility in BrDR 6.8.1, use the migration script included with 

the utility to migrate the database to version 6.8.2. 

To migrate the database, run SQL Server Management Studio as administrator (see Figure 3). 

 

 

Figure 3. Running SQL Server Management Studio as administrator 
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When the studio is opened, select AashtoBridgeTestUtility and click on Open File to open the 

MigrateTestUtility681to682.sql file in the Regression Tool folder (see Figure 4). 

 

 

Figure 4 

 

Click on Execute to migrate the database to version 6.8.2 (see Figure 5). 

 

 

Figure 5 
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2.1.2. Attaching AashtoBridgeTestUtility 6.8.2 database 

 

The version 6.8.2 database (AashtoBridgeTestUtility.mdf) is included with the utility and must be 

configured before using the utility. In order to configure/attach the database, it is necessary to have 

SQL Server 2014 SP2 installed on the user’s computer. If users do not have SQL Server 2014 SP2 

installed on their computer, they may either install it using the BrDR 6.8.2 installer or download 

it from https://www.microsoft.com/en-us/download/details.aspx?id=53167. 

 

To attach the database, run SQL Server Management Studio as administrator (see Figure 6). When 

the studio is opened, right click on Database and select Attach (see Figure 7). 

 

 

Figure 6. Run SQL Server Management Studio as administrator 

 

 

Figure 7. Attaching database in SQL Server Management Studio 

 

https://www.microsoft.com/en-us/download/details.aspx?id=53167
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Browse to the location of the MDF file and select the database by clicking on the ‘Add’ button and 

browsing to the database file as shown in Figure 8. 

 

 

Figure 8. Locating the Test Utility Batch database 
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 Opening TestUtilityBatch 

 

TestUtilityBatch is come with the BrDR 6.8.2 installation. Go to the Start Menu and open the 

AASHTOWare’s Regression Test Utility application as shown in Figure 9. 

 

 

Figure 9. Open TestUtility 
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 Reports and Configuration windows 

 

To get started, it is important to manage the reports and configure the utility.  

 

Click on Reports on the menu bar to open the Manage Reports window as shown in Figure 10. 

 

  

Figure 10. Manage Reports window 

 

This window contains a grid that lists all the available reports, description and tolerances. A 

“report” is a number assigned to a specific type of value (refer to NCHRP Report 485) produced 

by a BrDR analysis. For example, NCHRP 12-50 Report 485 defines report numbers 50042 

through 50045 to be shear resistance values Vr, Vn, Vc and Vs. Test Utility Batch graphs these 

values and calculates differences between two different analyses (see the Graph section below). 

These reports are prepopulated from the included database (AashtoBridgeTestUtility), users are 

not able to add or delete report from the user interface. 

A report can have a tolerance assigned to it. The tolerance is used to determine whether the result 

of two analyses are considered OK or not. Generally, regression testing is looking for zero change. 

However, there are some useful exceptions. For example, when results from two different 

programs are being compared or when BrDR’s values change slightly due to a bug fix or other 

planned modification. Users may choose to apply a default tolerance to every report or assign a 

tolerance to individual reports. 
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Figure 11. Configuration window 

 

The Configuration window points to helper programs on your computer. 

The first path (“Compare Program path & exe”) points to the directory of a comparison software 

such as Beyond Compare. This is needed to compare two text files (specification check articles) 

side by side. There are free text comparison software online that users may download. ExamDiff 

is one of them. Users may also use online tool such as Diff Checker and Text Compare. 

The second path (“Notepad path & exe”) points to the directory of a text editor such as Notepad 

or Wordpad. The default is C:\windows\system32\notepad.exe as Notepad is generally used, 

however the utility tool may open any text editor including Microsoft Word. 

For both windows, click OK to save or Cancel to close the window without saving. 

 

 Test Case Window 

 

A test case in this utility is a unique combination of a bridge and an analysis event template 

defining a specific structure and loading. From the Test Case window, the user can easily run one 

or a set of test cases on the current version of BrDR comparing current results to results created 

from an earlier version. 
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The user navigates through the application from the menu at the top of the Test Case window 

(Figure 12) and from a menu that pops up by right clicking on the selected set of test cases (Figure 

13).  

 

Figure 12 

 

 

Figure 13 

 

The options in the main menu operate on the entire set of test cases visible in the Test Case window. The 

options in the popup menu operate on the selected set of test cases only. 

 

2.4.1. Adding Test Cases 

 

There are three ways to add test cases to the Test Case window: via the Add Test Case option, by importing 

a tab-delimited text file and by importing RTU or SCA files. 

Note – bridge name and analysis event template must exactly match the same objects in the BrDR database. 

Names are case sensitive. If you find test cases in the Test Case window that appear to be identical, check 

for differences in case and spaces between words. 
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To add a test case via the Add Test Case window, click on New Test Case as shown in Figure 12. 

Figure 14 shows the Add Test Case window. The bridges and analysis event template drop down boxes are 

populated with the set of bridges and templates already defined in the Test Case window. The comment 

field is for the user’s convenience only. 

 

Figure 14. Add Test Case window 

The user can also add test cases by importing a tab-delimited text file containing a set of records 

defining test cases. This may be particularly useful if the user needs to repopulate an RTU database 

after previously creating a set of test cases. To import a set of test cases, click on “Import from .txt 

File” (see Figure 12) and select the tab-delimited text file. Note that each test case must be unique. 

If you add or import a test case that already appears in the Test Case window, no action is taken 

on that test case.  You can create a tab-delimited file by clicking the “Export to .txt File” option 

(see Figure 11a).  
 

The final way to add a test case is to import an RTU or SCA file. If the test case defined within the file 

doesn’t exist in the Test Case window, it is added. In some cases the RTU or SCA file does not have a name 

for the template used during the BrDR analysis from which the file was created. In that case, a “default” 

template is assigned to the file based on the type of analysis represented as follows: 

 Default ASR Template 

 Default LFR Template 

 Default LRFR Template 

 Default LRFD Template 

 

Note – Only the name of a template is created. The template itself is not created. The user is responsible 

for creating a template that defines the correct loading used to create the data in the RTU or SCA file. 

 

2.4.2. Viewing log files 

 

When a test case is run via Test Utility Batch, a log file is created. After (even during) the batch run, the 

user can view the log file by clicking on the View Log File button (see Figure 13). This displays a “View 

Log File” window initially populated with the most current dialog. The user can select other log files to 

view as well. 
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Figure 15. Test Case window 

 

 
Figure 16. View Log File Window 
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2.4.3. Setting a Test Case Filter 

The Test Case window allows the selection of multiple lines. After selecting one or more test cases, 

clicking the Set Filter button will “hide” all test cases not selected. This allows the user to proceed 

as if the visible set of test cases are the only test cases available. If a filter has been set, the Set 

Filter button becomes Clear Filter. Clicking it restores all the test cases. To select more than one 

test case, hold down the control key and select the test cases. 

 

 
No Filter Set 

 

 
With Filter Set 

 



BrDR Regression Test Utility – Getting Stared    

 Page 15 June 2017 

 Manually Creating and Importing RTU and SCA Files into BrDR 

An RTU file contains dead load, live load, section property and other values calculated during a 

BrDR analysis. Report numbers are assigned to different types of values. 

An SCA (spec check article) file contains the text output from each spec article as it appears in 

BrDR. One RTU and one SCA file is generated for each existing member alternative. 

To compare the analysis results in Test Utility Batch, there must be at least two RTU and/or SCA 

files related to a single member alternative. This section of the document will show the user how 

to produce RTU and SCA files in BrDR and manually import them into Test Utility Batch. The 

succeeding section will show users how to produce the files automatically using Test Utility Batch.  

In the current version of BrDR (6.8.2) only the AASHTO engines produce RTU and SCA files. 

Before attempting to create these files, make sure the selected engine is the AASHTO engine for 

the respective analysis type (see Figure 17). Other engines such as BRASS or Madero do not 

currently produce RTU or SCA files. 

 

 

Figure 17. Analysis module 

 

To illustrate the process, open BID1 (TrainingBridge1) in BrDR. Open the Analysis Settings 

window and configure the vehicle load as desired. Before applying the analysis settings, select the 

Regression Data option under AASHTO Engine Reports of the Output tab (see Figure 18). Click 

OK and perform an analysis on one or more member alternatives. 
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Figure 18. Output tab of the Analysis Settings window 

 

The RTU and SCA files are stored in the users’ analysis output folder. To recall the path of this 

folder, go to View-Preferences and then to the Analysis tab. The folder path is listed under 

“Analysis Output Folder” (see Figure 19). 
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Figure 19. Analysis tab of the Preferences window 

 

Now, from Test Utility Batch, go to File – Event Files and select Import or “Gather and Import.” 

Import allows the user to select a single RTU or SCA file. Gather and Import allows the user to 

import all RTU or SCA files located at and below a selected directory location.  

 

 

 

When using the Import option, the user may find two RTU files present (see Figure 20). Always 

select AASHTO_DBR_Virtis_CS.rtu over AASHTO_DBR_Virtis.rtu. The former file is an older 

version (version 1.0) found only in BrDR versions prior to 6.8.2 and generally has less data than 

the latter file (version 2.0 or 3.0). 

 

There will only be one AASHTO_DBR_Virtis.sca file present. 

 

 



BrDR Regression Test Utility – Getting Stared    

 Page 18 June 2017 

 

Figure 20. Choosing files to import 

 

When users import an RTU or SCA file, a version label must be assigned (see Figure 21). This 

label associates the event file with a version label which is used to select two different files from 

the same test case/member alternative for comparison. For example, a label of “v681 Beta 1” could 

be assigned to a collection of event files from the beta 1 version of BrDR where “v681 Beta 2” 

could be a similar collection of results from the beta 2 version of BrDR. Note - Test Utility Batch 

does not allow the same test case/member alternative to be associated with a version label more 

than once. 

 

 

Figure 21. Event Comments 

 

 Automatically Producing RTU and SCA files in Test Utility Batch 

 

Another way to produce RTU and SCA files is directly from the utility. After creating a test case, 

which is comprised of a bridge and analysis event template, users can choose to run the test case 

as shown in Figure 22. As mentioned in the previous section, it is important that AASHTO is used 

as the analysis module. 
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Figure 22. Running a test case 

 

In Figure 23, the first groupbox “Test Utility Configuration” is read-only and displays the output 

directories. The next two groupboxes sets the necessary path to BrDR DLL’s (e.g. C:\Program 

Files\AASHTOWare\BrDR682) and the ODBC driver to access BrDR database (e.g 

AASHTOWareBr682s). Users should also choose to import SCA and RTU files in the last 

groupbox. Lastly, the Version Label serves as a tag for the regression testing set. This version label 

denotes an archive of bridges from a particular benchmark such as 6.8.0 Beta 1, etc. This field 

cannot be left blank. Every RTU and SCA file needs to be associated with a version label. 

 

 

Figure 23. Run test case window 
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Figure 24. Error message - missing VOTestUtility.exe 

 

The directory that contains BrDR DLL’s must have a program called VOTestUtility.exe that is 

deployed with the software and located in the root folder of the software. If this program is not in 

the directory that users specify, the utility will automatically make a copy to this directory. 

However, in some cases that the utility fails to do so (e.g. permissive security), an error message 

will prompt the users as shown in Figure 24. Users should already have this program in their BrDR 

directory from section 2.1. 

 

When users click Run, VOTestUtility.exe analyses the events and produces SCA and RTU files. 

There will be one file per active member alternative, an active alternative is one that is marked 

Existing in the BrDR bridge. After this completes, users will see the RTU events in the Event tab 

(see Figure 25). The footer of the Event window allows the users to filter based on various options. 
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Figure 25. Event window 

 

 Test Utility Batch Example 

 

Now that we have defined what RTU event files are and understand how to create and import 

them, let’s walk through a complete example. The following is an example of an arbitrary scenario 

for the purpose of demonstrating the tool’s features.  Results and outcomes may not be 

reproducible on the user’s end. 

 

Create a test case as shown below. 

 

 

 

Run the test case with a unique version label, e.g. TestA. Now go to BrDR and make a subtle 

change to TrainingBridge3 (BID3) like a small change in cross-section properties in one segment 

of the girder. For this example, the top flange thickness was changed from 1.75 to 1.70. 

 



BrDR Regression Test Utility – Getting Stared    

 Page 22 June 2017 

 

 

Make sure to save the bridge so the new change is reflected in the database. 

In the utility, run the same test case again with a different unique version label, e.g. TestB.  

When the analysis completes and with the TrainingBridge3/HL 93 Design Review test case 

selected, right click and select Events. 

 

 

 

 

 



BrDR Regression Test Utility – Getting Stared    

 Page 23 June 2017 

You should see the following: 

 

 

 

Go back to the Test Case window, right click on the test case and choose to create test results from 

version to version. 

 

 

 

Select TestA for version label 1 and TestB for version label 2. Then click OK. 

 

 

 

Test Utility Batch analyses and compares the events between the two version labels and identifies 

any differences. Result table summarizes the comparison. It shows what bridge and analysis event 

templates were examined as well the member alternative that was analysed. 
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For the RTU comparison, we obtain the results for each report if we right click on a result with 

Type Rtu and select View Report Compare (Be patient. These are very large files and it takes a 

while to complete the detailed comparison). 

 

 

 

When the comparison is complete, the Report Detail window is presented with comparison results. 

 

 

 

Right click on report number 40023 and select Show Graph to display the following. 
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Values are displayed along the length of the girder for each variation (in this case Face). The 

ComboBox on the top right of the graph allows you to quickly scroll through each chart. A chart 

marked with an (*) has differences. The % difference values shown on the parent (Report Detail) 

window represent the following: 

 Percent difference in the areas between the two graphs. Areas are calculated using the 

trapezoids under each point with vertical lines projected to the axis origin below. The 

percentage is (larger area – smaller area) * 100 / (larger area). 

 Percent difference in ordinate values between the two graphs. The percentage is (difference 

in ordinate values) * 100 / (largest ordinate value). 

 

To compare articles between two events, right click on a result with type Sca and select “View 

Article Compare”, see Figure 26. 

 

Figure 26. View Article Compare 
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The comparison of the SCA files is provided for every article at the different stages and locations. 

The rightmost column (“Compare”) tells the users if the SCA files are different for that particular 

location, stage, and article. Click on the Compare column to sort the items bringing all the Dif 

records together at the top. 

 

 

Figure 27. Regression Tool – Article Detail 

For articles that contain differences, we may compare the text by right clicking on that article and 

choosing the Text Compare option. This opens a window using the text comparison software 

revealing where the differences in the article are. 
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