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BrDR licensees

• BrR 40+ State DOT’s and agencies

• BrD 20 State DOT’s and agencies

• 27 unlimited licenses

• 700+ other licenses

• 100,000+ bridge models entered 
into BrDR

• RADBUG (Rating and Design 
Bridge User Group)



BrR RADBUG voting



Culvert TAG participants – 8 DOTs, 2 consultants
• Jennifer Hart, Indiana, Chair

• Mike Johnson, Idaho, Vice-Chair

• Mark Mlynarski, ProMiles

• Biniam Aregawi, Texas DOT

• Ruben Boehler, Illinois DOT

• Ratan Huda, New York DOT

• Matt Luger, North Dakota DOT

• Don Tempinson, Michigan DOT

• Richard Tsang, CalTrans

• Nevil Gomes, ECMS

• Damian Silverstrim, AI Engineers



Current and future development status

Mark Mlynarski, P.E., ProMiles



Early stages–Phase I – Version 7.7 (Fall, 2025)
•Developing Elements similar to CANDE

•Using modern programming techniques and 
practices 

(NOT integrating the existing CANDE into 
BrDR – just the techniques)

•Creating the analysis engine to run Level 3 
models



Early stages–Phase I – Version 7.7 (Fall, 2025)
• Validation with CANDE

• Tools for comparing the results of existing CANDE models

• Engine included in version 7.7 of the BrDR software 
• Will NOT be available to users (no user interface)

• User Interface will be provided in later versions (Phase II)



Verification Process with CANDE 2022

Generate Mesh By Loadstep:
• In-situ soil
• Culvert model
• Soil Layers (soil Properties)
• Pavements
• Each individual LL step

CANDE
XML 

Output Results

CANDE 2022
Software

CANDE
Input File

AASHTO FEA Engine
(Modifications)
- Triangle element (CANDE)
- Quad element (CANDE)
- New beam-column element
- interface element

-Duncan Selig
- Linear Soil
- Mohr Coulomb (soil interface)
- Concrete Material (CANDE)
- Steel Yield (elastic-plastic, buckling)
- Aluminum Yield
- Plastic (polymer)

Save the results
In a CANDE XML format

CANDE XML
Mesh Geom 

Results

Digital 
Compare

CANDE vs BrDR
Results

CANDE
Other Output 

Results

Post-Process FE Analysis 
Output results

Spec Check Culvert 
Domain

• Validation Process
• Use new engine with SSI 

elements
• Produce output in CANDE XML 

format
• Digital (or graphical) 

comparison of results for 
various models



Phase II – Version 7.8 (Fall, 2026 - Tentative)

• Model windows for RC Box culverts/CMPs

• Model the RC Box with SSI and produce results (analysis and 
spec checking)

• Produce Simple CMP pipe models (Single span)

• LL Analysis

• Graphical output



RC Box - Make use of existing models



Additional 
information 
required for 
soil and load 
steps

Soil Level Input

In-situ/bedding soil input

4

10'

2'

1'

1'

18'

18'

Label:

Layer #  Soil Type Layer depth (ft) Number Rows

New Duplicate Delete

Depth below bedding

Number of element Rows

Bedding depth

In situ soil Choose soil from drop down

Bedding soil width (left)

Bedding soil width (right)

Bedding Soil Choose soil from drop down

Bedding soil width (left) Bedding soil width (right)

Depth below
 bedding

Bedding 
depth

Trench Left distance Trench right distance

Trench left distance

Trench right distance

Optional slope line for trench. Will always be present. 
Elements will be on either side of this line. In-situ if 

square trench and soil layers if sloped.



Phase III – Version 7.9 (Fall, 2027 - Tentative)

• Produce models for more 
complicated structures 

• Multiple pipes

• Multiple materials

• Consider methods for 
improving the LL analysis



Other culvert items?
Bent Bar Reinforcement 



Other culvert items?
Bent Bar Reinforcement 

Top Slab

Bottom Bars



Other culvert items?
Bent Bar Reinforcement 

Bottom Slab

Top Bars



Other culvert items?
Bent Bar Reinforcement 

Wall bars



Other culvert items?
Bent Bar Reinforcement 

Schematic – 
currently bent 
bars are shown as 
straight



Questions?
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