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Julianne M. Fuda, P.E.

• Rensselaer Polytechnic Institute – BS in Civil Engineering, 2009

• NYS PE License – 2013 

• Working at NYSDOT for 10 years

• Director of Structures Design Bureau

MEET YOUR PRESENTERS

Kelsey Roman, P.E.

• Ohio State University – BS in Civil Engineering, 2017

• NYS PE License – 2022

• Working at NYSDOT for 8 years

• Squad Leader for a Structures Design Bureau squad
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FUN FACT: NYSDOT just got a new mascot!

He may be hiding throughout this presentation…
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• NYSDOT’s Life Cycle of a BrDR Model

• BrDR Analysis Capabilities

• Route 378 over Route 32 Background

• Atypical BrDR Inputs

• Running a 3D FEM Analysis

• Interpreting the 3D FEM Results

• Rating Results & Rehabilitation Scope

• Lessons Learned

AGENDA
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Life Cycle of a BrDR Model
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Life Cycle of a BrDR Model at NYSDOT

Design staff create model for  

bridge replacement

Load Rating staff use the model 

during bridge’s service life

Design staff update the model 

for a bridge rehabilitation

Load Rating staff use the model during 

bridge’s  remaining service life
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Life Cycle of a BrDR Model

• Level 1 Load Rating (L1LR) vs. Level 2 Load Rating (L2LR)

• Updates to model during service life for:

➢ Additional load (wearing surfaces, bridge railing/barrier)

➢ Change in capacity (section loss)
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Life Cycle of a BrDR Model at NYSDOT

Benefits:

• Keep BrDR models up to date for current design standards

• Cleans up the file periodically to improve rating accuracy

• Closer review with a “finer tooth comb” than the 
inspection/Level 2 process allows

• Time savings, models are not started from scratch

• Helps with overall efficiency, especially during emergencies

• Acts as an additional layer of QC, as shown by this case 
study

BrD

BrR

Life of 
the 

Bridge
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BrDR Analysis Capabilities
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BrDR Analysis Capabilities

• Understand software capabilities

• AASHTOWare is constantly expanding 

• BrDR User Group and enhancements

• Analysis capabilities in last 10-15 years

➢ Curved Girders

➢ Trusses

➢ High Skews

➢ Complex Framing

• Re-evaluate software, don’t write off BrD!
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BrDR Analysis Capabilities

Example

• Line Girder is go-to analysis method

• New software capability for 3D FEM

➢ Opportunity for refined analysis

➢ Check appropriateness of 
analysis assumptions

• Line girder results can be 
unconservative as shown in case 
study

Unratable Structure, 
Span, or Framing Plan?

Create Model Anyway!
Run Analysis when 
Capability Arrives
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Route 378 over Route 32 
Background
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Route 378 over Route 32 Background: Village of Menands
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Route 378 over Route 32 Background: Bridge Layout and Geometry

• 4210’22” skew

• 155’-0” simple span

• 91’-0” overall width
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Route 378 over Route 32 Background: Bridge Layout and Geometry

• 4210’22” skew

• 155’-0” simple span

• 91’-0” overall width

• Two decks with longitudinal 
expansion joint

• Steel rail with brush curbs at 
fascias and median

WB/EB
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Route 378 over Route 32 Background: Bridge Layout and Geometry

• 4210’22” skew

• 155’-0” simple span

• 91’-0” overall width

• Two decks with longitudinal 
expansion joint

• Steel rail with brush curbs at 
fascias and median

• Steel multi-girder (plate girder) 

• Bottom laterals in fascia bays

• Conventional spread footer 
abutments with U-walls hold 
both superstructures

WB/EB
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Route 378 over Route 32 Background: Bottom Lateral Bracing

A Yellow Flag was issued due to cracks in gusset plates and gusset plate 
welds for bottom flange lateral bracing.
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Route 378 over Route 32 Background: Bottom Lateral Bracing
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Route 378 over Route 32 Background: Section Loss

Not part of the Yellow Flag, but web perforations were included in scope of 
repair work to be completed.
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Atypical BrDR Inputs
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Atypical BrDR Inputs: Longitudinal Expansion Joint

Longitudinal expansion joint between 
decks is offset 4⅝” from center (two 
superstructure models).

WB/EB
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Atypical BrDR Inputs: Longitudinal Expansion Joint WB/EB
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Atypical BrDR Inputs: Longitudinal Expansion Joint WB/EB
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Atypical BrDR Inputs: Brush Curb Overhang

Brush curbs overhang the deck 
fascia by 2” on both sides. 

WB/EB
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Atypical BrDR Inputs: Brush Curb Overhang WB/EB
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Atypical BrDR Inputs: Brush Curb Overhang
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Atypical BrDR Inputs: Concrete Overlay WB/EB
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Atypical BrDR Inputs: Concrete Overlay WB/EB
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Atypical BrDR Inputs: Concrete Overlay WB/EB
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Atypical BrDR Inputs: Bottom Lateral Bracing

Opted to model bottom lateral supports as designed, as repairs to these welds 
were already included in the scope of work.



31DEPARTMENT OF TRANSPORTATION 31

Atypical BrDR Inputs: Bottom Lateral Bracing
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Atypical BrDR Inputs: Section Loss

Used separate hand calculation for 
perforations in bearing area. 



3333

Running a 3D FEM Analysis
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Running a 3D FEM Analysis: Analysis Settings

Default 
Settings
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Running a 3D FEM Analysis: Analysis Settings

Check on boxes as needed.

Adjust speed for more/less accurate 
results. Recommend starting with 

less accuracy for design.
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Running a 3D FEM Analysis: Supports
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Running a 3D FEM Analysis: Lateral Bending

Check off for 
3D FEM.
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Running a 3D FEM Analysis: Running the Analysis
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Interpreting the Results
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Interpreting the Results: FE Model Graphics
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Interpreting the Results: FE Model Graphics



42DEPARTMENT OF TRANSPORTATION 42

Interpreting the Results: FE Model Graphics
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Interpreting the Results: FE Model Graphics
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Interpreting the Results: FE Model Graphics
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Interpreting the Results: Influence Surfaces
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Interpreting the Results: Influence Surfaces
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Interpreting the Results: Influence Surfaces

WOO!
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Interpreting the Results: Sanity Check
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Final Rating Results and 
Rehabilitation Scope
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Final Rating Results and Rehabilitation Scope: LFR and LRFR Ratings
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Final Rating Results and Rehabilitation Scope: Angle Retrofit

Typical repair type at locations with web perforations.
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Lessons Learned
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Lessons Learned

• Level 2 Ratings were consistent, but unconservative using Line Girder.

• Difference in rating results would not have been found if the rating model wasn’t 
used to start with for design project, using a BrDR model life cycle approach

• Re-evaluate software capabilities, verify analysis methodology is appropriate

• NYSDOT is changing design standards for high skew structures, rating standards 
are being evaluated
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QUESTIONS

Kelsey.Roman@dot.ny.gov

NYSDOT Structures Design 
Bureau Squad Leader

Julianne.Fuda@dot.ny.gov

NYSDOT Structures Design 
Bureau Director

Joseph.Albert@dot.ny.gov

NYSDOT Structures Design 
Bureau Project Engineer 

(BrD Liaison)

Ratan.Huda@dot.ny.gov

NYSDOT Structures 
Management Bureau Bridge 

Safety Assurance Unit Leader 
(BrR Liaison)

mailto:Kelsey.Roman@dot.ny.gov
mailto:Julianne.Fuda@dot.ny.gov
mailto:Joseph.Albert@dot.ny.gov
mailto:Ratan.Huda@dot.ny.gov
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