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What’s an API?



Five Ws of API
Just Use the Dang Picture!

• Who

• What

• When

• Where

• Why



WisDOT Structures Library of APIs

• Permitting with BrDR LRT API

• Batch Analysis & Reporting 
 with BrDR Analysis API

• Data Warehouse



Automation Unit & Development Tools

• 3 FTE
▪ 2 FTE with civil engineering and CS 

backgrounds

▪ 1 FTE with CS background

• Microsoft shop: C#.NET, Visual Studio, SQL 
Server DBMS & Management Studio

• GitHub



OSOW Permitting



OSOW Permitting: Background

• WisDOT has history with automated OSOW Analysis

• Structural Evaluation Program (SEP) developed internally (1990s)
▪ Load Rating Models for In-House Software (Steel, PS Girders, Slabs)

▪ Database of Rating Files maintained by Rating Unit

▪ SEP connected to Routing System + Separate UI for Rating Engineers



“NOT IN CURRENT 
DATABASE” requires 
review by Rating Unit

“SLOW” – OK with 
impact factor = 1.0

SEP Output:SEP Input:



Older In-House 
Rating Models



OSOW Permitting: Background
• BrR Analysis features to improve WisDOT OSOW Permitting
▪Model Accuracy

• Steel Stiffeners, Rebar Development Length, Detailed Calc Reports, Multiple Elements

▪ Control Options
• Elastic / Plastic for Steel, Include / Ignore Shear for Concrete

▪ Deterioration / Damage Modeling

▪ Non-Standard Gauge Analysis

▪ Future
• LRFR, Additional Bridge Types / Elements

• Potentially phase out old LFR analysis programs



OSOW Permitting: Needs
• BrR integration with SEP
▪ Used by WisDOT’s OSOW Web App

• Bentley Superload

• Speed and Automation are Priorities
▪ 2020 OSOW System Upgrade

• Legislative Proposals for Annual Permit Routes
▪Michigan Timber Hauling Truck Routes

▪ Implements of Husbandry



OSOW Permitting: BrR Integration

• BrR API for Permit Analysis

• Generation of Precomputed Results (via Rating Tool)

• Coordination with Bentley
▪ IT Coordination (Licensing, Installation, Database File Transfer)

▪ Legal Coordination

▪ Testing Environment



Development
Testing

Naming

Wisconsin

Oversize

Overweight

Permitting &

Analysis

Software

System





Permitting API Demo



Permitting with Load Rating Tool API
• BrDR Example 2-4

• SUPERLOAD  → Permitting API Call

• LRT API

• Generate precomputed data

• Run analysis

• RtApiEvent

• RtApiRatingTool

• RtApiToolResults

• Process Results



OSOW Permitting: API Success

• Fewer bridges tagged as “Evaluate Manually” or “Not in Database”
▪ These require review by rating engineers

▪ Prestressed Box Girders

▪ Steel Girders w/ Longitudinal Stiffeners, Plastic Analysis

▪ Future: more bridge types

• Streamlined routing and applications for carriers

• More Automation → Less Multi-Tasking for WisDOT Staff



OSOW Permitting: API Success

• Estimate of over 200 hours per 
year saved by WisDOT Staff

• Additional Time Savings by 
Carriers
▪ Self-Routing to Avoid Waiting for 

WisDOT Review

▪ Additional Time and Miles



Batch Analysis Reporting for Emergency & Posting Vehicles



Batch Analysis Report: Background

• Wisconsin Bridge Postings

• Emergency Vehicle Evaluations

• Metric 13/14 & Future SNBI Requirements

• QA/QC Backlog

• Anticipated Future Reporting Needs (MBE Changes, Truck Configurations)



Wisconsin Bridge Postings

Wisconsin uses 
single tonnage 

signs







Emergency Vehicles

• Signs required on Interstate bridges or within 
reasonable access (one mile)
▪ Completed Sept. 2021

▪ Outreach through Firefighter Associations

• All other bridges
▪ EVs exempt from FBF Limits in ALL of Wisconsin

▪ Online List: Fall 2023



Emergency
Vehicles
Beyond Reasonable Access:

Weight Restriction Map
(MnDOT Example)



Posting Refinement Considerations

• Unknown Construction Details

• Refined Analysis (LLDF Adjustments)

• Lane Striping / Curbs and Sidewalks

• Dynamic Load Allowance Modification

• Limit State Options

▪ Steel Elastic/Plastic, Concrete Shear, Moment Redistribution, Culvert Bottom Slabs

• Single-Lane Loading

• Live Load Factor Modification for EVs (NCHRP 20-07 / Task 410)



Limit State Options: 

Use Preference Settings



Multi/Single-Lane Loading: 

Two Options

Lane/Impact: As Requested
Use Advanced to Include Separate 
“Multi-Lane” and “Single-Lane” Vehicles

Lane/Impact: Detailed
Results include 4 loading conditions for each vehicle: 
Single-Lane and Multi-Lane, With and Without Impact



Live Load Factor Modifications for EVs

• NCHRP 20-07 / Task 410

• Adjusted BrR-Calculated Rating Factors in Post-Processing (Excel)

Example:

BrR-Calculated RF = 0.643

Adjusted RF = 0.643 * 1.3 / 1.1 = 0.760



Wisconsin Bridge Postings

Wisconsin will have around 450-500 EV Restrictions in addition to ~500 Std. 
Weight Limit Postings (approx. 7% of bridge inventory)



Metric 13/14 &
Future SNBI Compliance

• WisDOT Metric 13 IP & Metric 14 PCA
▪ Better Documentation

• Load Rating Summary Sheets

• Internal Ratings →  Bridge Mgmt System

▪ SHV Evaluations

▪ Culvert Load Ratings

• Future SNBI Requirements
▪ Report Rating Factors for Each Vehicle







QA/QC Backlog

• Intern Load Rating Models

• Migration from Old Programs to BrR

• Discrepancies between Consultant 
Ratings & Internal Ratings

• Tabular Output → Compare Results vs. 
Prior Data, Identify Outliers



Anticipated Future Needs for Re-Evaluation

• Platoon Loading

• Annual Permit Configurations

• Inclusion of Additional Elements (e.g. Gusset Plates, Pier Caps)

• MBE Changes (e.g. Shear, Culverts, LRFR)



BrR Batch Analysis Custom Report

• Batch Analysis + Additional Output

• Analyze and Save Data from Multiple Analysis Settings
▪ For example, Elastic vs. Plastic or Single vs. Multi Lane Loading

• Tabular Reporting for Post-Processing in Excel

• Potential Integration with Bridge Data Management System



ProMiles + WisDOT Collaboration

• BrDR Service Unit

• Defined the Scope and Roles

• ProMiles provided sample code

• WisDOT further developed the API code and UI

• ProMiles assisted with some troubleshooting



Desired Report Output

Data
Bridge Workspace Rating 

Results

Bridge Explorer Batch 

Results
ARC Tool Results

BID

Bridge ID

Description

Date Modified

Analysis Date ✔
Can manually record date of 

ARC Tool Dataset creation

Method ✔ ✔ X

Overburden Depth X X X

Inventory/Operating RF ✔ ✔ ✔

Inv/Oper Governing 

Member
X

Can be derived by drilling down 

to Member Rating Results
Level 2

Inv/Oper Controlling 

Location
Both (ft) and Span-(%)

Member Rating Results -- only 

as (ft), not Span-(%)

Member Rating Results -- only 

as (ft), not Span-(%)

Inv/Oper Rating Limit 

State
✔ X ✔

Inv/Oper Rating 

Pos/Neg LL Effect
X X X

Inv/Oper LLDF X X X

Inv/Oper LL Factor Derive from Method Derive from Method X

Inv/Oper LL Level 

(Single/Multi)
X X X

• Some we could get from BWS

• Some from BE Batch Results

• Some from ARC Tool

• Some by clicking through 
individual bridge models



Batch Analysis Report API Demo



Post-Processing



Batch Analysis Report: API Success

0
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3000

4000
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4/2022 7/2022 10/2022 1/2023 4/2023 8/2023

Progress completing documentation (Rating Tab Data Upload) for 
bridges requiring posting and emergency vehicle evaluation 

2494 (57%) 
in BrR

Batch Report API first used



Batch Analysis & Reporting with BrDR Analysis API

• BrDR Example 2-1

• WOO-PASS  → Batch Analysis 

API Call

• Analysis API

• Connect to the BrDR DB

• Create the Analysis Event and 

Results objects

• Retrieve Bridge Object and 

Run Analysis

• Process Results



BrDR API Resources
• Developer License

• BrDR API Guide PDF

• API Examples packaged in a Visual Studio solution

• Example Projects Guide PDF

• API CHM files

• ProMiles
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