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1. Accurate - the number one reason to model bridges is to build virtually 
what we intend to build physically so that delays and cost over-runs can 
be avoided during construction.

2. Fast - Unless we can produce construction documentation quickly and 
efficiently, traditional CAD will continue to be the standard practice.

3. Dynamic - Change management is facilitated by utilizing construction 
documentation that are “extracts” from parametric 3D models.

Paradigm Shift: The Transportation Infrastructure industry needs to transition 
from putting information on electronic pieces of paper to putting information 
in 3D models and extracting construction documents from the models.

Bridge Modeling Basic Principles
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I. Workflow Comparison
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1. Import .alg and .dtm from OpenRoads

2. Model bridge geometry (LOD 200)

3. Producing deliverables (ie plans and quantities)

4. Interoperability with analysis programs

5. Clash detection/4D Construction Scheduling

6. Full development of bridge model (LOD 400)

7. Export to ifc for fabrication

8. Create a Digital Twin for Asset Management

Delivery Workflow
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Autodesk -
Infraworks/

Dynamo/

Revit

Software Platforms

Rhinoceros 

Grasshopper/

Tekla

OpenBrIM Bentley - 
OpenBridge/

ProConcrete 
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Level of Effort for 
Production Users

1. Easy

2. Medium

3. Difficult

Grading System
Level of Effort for 
Automation Developers

1. Easy

2. Medium

3. Difficult

1. No Limitation

2. Difficult workarounds

3. Some impossibilities * 

* An Impossibility may Eliminate a Workflow from Contention.

Limitations
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Autodesk - 
Infraworks/

Dynamo/

Revit 

Final Scores

Rhinoceros 

Grasshopper/

Tekla

OpenBrIM Bentley - 
OpenBridge/

ProConcrete 

Score =  39  33  37  28 
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II. Conceptual Design - Visualizations

 LOD 200 Models

1. Square feet of deck from model was used for Cost Estimates.

2. OBM models exported as kmz files to Google Earth for Cost 
Estimating Team.

3. Bridge models are coordinated with other disciplines (Roadway, 
Transit, Bridge Architect, Drainage, etc)

4. Visualizations utilize bridge models and serve as Quanlity Control

5. Models used for Environmental Documentation including Ship 
Simulations
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Visualizations used Bridge Models
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Visualizations for Quality Control
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III. Preliminary Design - 30% Drawings 

 Parameter-Driven Creation of 2D Traditional Style Drawings

1. Automated 2D Drawings are significantly different than 2D 

“Ports” into the model.

2. Automated 2D Drawings can produce drawings that are 

indistinguishable from CAD Drawings.

*OpenBrIM Drawings are exported to ProjectWise Directly
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1.   Automated 2D Drawings are significantly different than 2D “Ports” 

into the model.
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1.   Automated 2D Drawings are significantly different than 2D “Ports” 

into the model.
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2.   Automated 2D Drawings can produce drawings that are 

indistinguishable from CAD Drawings

WSDOT Bridge Seed Files:

I. 2D_Bridge_Drawing_Seed

• WSDOT Level

• Annotation Styles

• Fonts

II. 2D_Bridge_Sheet_Seed

• Border

• Title Block “Tags”

OpenBrIM created using 2D_Bridge_Drawing_Seed and then 
referenced to 2D_Bridge_Sheet_Seed
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1. Accurate - the number one reason to model bridges is to build 
virtually what we intend to build physically so that delays and 
cost over-runs can be avoided during construction.

2. Fast - Unless we can produce construction documentation 
quickly and efficiently, traditional CAD will continue to be the 
standard practice.

3. Dynamic - Change management is facilitated by utilizing 
construction documentation that are “extracts” from 
parametric 3D models.

Drawing Production Grading

A+

A-

A
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IV. Detailed Design - Design Calculations

 Analytical Models

1. Moving Loads - 3D Influence Surface-Based Analysis

2. Seismic Analysis

3. Load Rating Analysis
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1. Automated 2D Drawings are significantly different than 2D 

“Ports” into the model.

2. Automated 2D Drawings can produce drawings that are 

indistinguishable from CAD Drawings.

*OpenBrIM Drawings are exported to ProjectWise Directly
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1.   Moving Loads - 3D Influence Surface-Based Analysis
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1.   Moving Loads - 3D Influence Surface-Based Analysis
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1.   Moving Loads - 3D Influence Surface-Based Analysis
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2.   Seismic Analysis

Seismic Displacements (D) – From Modal Analysis

Displacement Capacity (C) – From Pushover Analysis

D/C > 1.0
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2.   Seismic Analysis - Demand

IBR 
Seismic 
Curve
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2.   Seismic Analysis - Capacity
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3.   Load Rating

• The Design Model in OpenBrIM can also perform the Load Rating Analysis.

• The OpenBrIM Workflow makes it possible to deliver the design model to 
the owner for Load Ratings
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V. LOD 400 Models

 

1. 3D Models for Fabrication Coordination 

2. Digital Twins – Asset Management Models
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1.   3D Models for Fabrication Coordination

STRUCTURE magazine | 
Efficient Steel Bridge 
Design & Construction 
Using Collaborative 
Fabrication Models

https://www.structuremag.org/?p=25412
https://www.structuremag.org/?p=25412
https://www.structuremag.org/?p=25412
https://www.structuremag.org/?p=25412
https://www.structuremag.org/?p=25412
https://www.structuremag.org/?p=25412
https://wsponlinenam-my.sharepoint.com/personal/douglas_dunrud_wsp_com/Documents/As%20the%20bridge%20industry%20grapples%20with%20implementing%203D%20models.docx?web=1


I N T E R N A T I O N A L  B R I D G E  C O N F E R E N C E  2 0 2 4

1.   3D Models for Fabrication Coordination
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2.   Digital Twins – Asset Management Models
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2.   Digital Twins – Asset Management Models

Homer M. Hadley Memorial Bridge
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2.   Digital Twins – Asset Management Models

Evaluate the benefits, limitations, and tradeoffs that an agency or 
agencies could expect when using similar technologies for asset 
management, maintenance, and operations
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Conclusion:

 It does not make sense to do Conceptual Design using traditional 

methods (ie CAD only) and it is a shame to not use the models for 

the final deliverables.
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