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Moving to BIM: How Organizations are moving 
from 2D Plans to Digital Deliverables
Steve Willoughby, Senior Application Engineer
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BIM 
Definitions
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Keys to Moving Forward with BIM

• Stakeholder buy-in
– Understanding the process

• Adoption of 3D design methodology, not 
adoption of 3D design technology 

– The technology is necessary, but not 
sufficient. 

– Effective 3D design requires change (for the 
better) in the way of doing business



|   © 2023 Bentley Systems, Incorporated12

Connecticut DOT and Bentley CONNECT Edition
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• TxDOT DOT 
announcement 
post it on October 
1st, 2021

• Training DOT 
personnel started 
in December 2021.

Texas DOT and OpenBridge Designer
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Virginia DOT and OpenBridge Designer
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Kansas DOT and OpenBridge Designer
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North Carolina DOT and Bentley CONNECT Edition
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Keys to Moving 
Forward with BIM

• Planning
• Implementation planning

• Establish short-term and long-term goals

• BIM Execution Plan
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Michigan DOT and OpenBridge Designer
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Florida Department of Transportation

2009 2024

Today

2009 2011 2013 2015 2017 2019 2021 2023

Jul 16 - Feb 173D CADD INITIATIVES

Jul 1 – Nov. 2021Standards for BIM

Jul 1 - Nov 1NexGen Plans

Jul 1 - Jul 13D Delivery for AMG

Jul 1 - Jul 1Standards for AMG

3D Modeling Supported by CADD 
(BENTLEY AND AUTODESK)

Jul 1

3D Deliverable Standards to support AMG 
(CADD Manual)
Jul 1

Model-Centric Design required on New 
Projects (ORD or C3D)
Jan 1

NexGen Plans Complete 
(FDM chapters to 
support BIM)
Nov 1

Models as Legal Document (Piloting Signed 
Model Delivery)
Jul 13D Initiatives

S&S BIM
Files
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PennDOT – Digital 
Delivery Directive 2025

• Purpose
• Improved Design Quality
• Reduced Risks and Project Costs or 

Delays
• Increased Construction Efficiency
• Improved As-Built Records

• Vision
• By 2025, construction projects will be bid 

using 3-D technology and no longer be 
in a traditional construction plan format.
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Keys to Moving 
Forward with BIM

• Standardize
• Creation of standardized 

corporate/agency workspace

• Creation of standard 
practices/workflows/deliverables
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Workspace 
Checklist

https://bentley.sharepoint.com/sites/SCDOTORD/Shared%20Documents/General/OpenBridge%20Workspace/South%20Carolina%20OBM%20Workspace%20Checklist.xlsx?web=1
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Michigan DOT

• Wiki Page
• Links to Workspace
• Training Links
• Training Videos
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FDOT CADD Manual
>Annual Updates published every November 1st

>Effective January 1



|   © 2023 Bentley Systems, Incorporated2727  |   WWW.BENTLEY.COM    |    ©  2016 Bentley Systems, Incorporated 

START      >>         INCOMING DATA  >>                DESIGN CONTROLS>>              BRIDGE MODELING>>               DESIGN DOCUMENTATION

REVIEW PROJECT TECHNICAL 
DOCUMENTS
 Design Input
 Design Standards
 CADD Standards

COLLABORATION
 Roadway
 Topography
 Drainage
 Geotechnical

PROJECT SET UP
 Workspace setup: 

OpenRoads, OpenBridge
 Bridge Templates: OpenBridge
 Functional Components: 

OpenBridge

OUTPUTS SETUP
 Manage workspace in 

ProjectWise
 Project folder structure
 Read/Write permission for users

ASSESS MINIMUM DATA 
REQUIREMENT
 Survey
 Roadway geometry
 Bridge conceptual design

REVIEW EXISTING SURVEY 
DATA
 Terrain
 Planimetrics
 Hydrology/Hydraulics
 Software: OpenRoads

REVIEW EXISTING UTILITIES 
DATA
 Surveyed utilities 
 Legacy data
 Software: OpenRods

REVIEW TIE-IN DATA
 Control network
 Geographical coordinates
 Software: OpenRoads

AERIAL PHOTOGRAPH
 Aerial photography
 Reality meshes
 Point clouds
 Software: OpenRoads, 

Context Capture

DESIGN DISCIPLINES
 Roadway Design Input
 Survey information
 Section 4.1 and 4.2. BP 

Microstation train 
 BP Projectwise train

HORIZONTAL
 Horizontal alignment
 Auxiliary alignments
 Proposed corridor model
 Software: OpenRoads

VERTICAL
 Vertical alignment
 Auxiliary vertical alignments
 Software: OpenRoads

SUPERELEVATION
 Design Input
 Roadway superelevation
 Software: OpenRoads

SURVEY INFORMATION
 Terrain model
 Survey planimetrics
 Proposed corridor
 Existing utilities
 Proposed utilities
 Software: OpenRoads

DESIGN DISCIPLINES
 Bridge Modeling
 Bridge Design

BRIDGE MODELING
 Bridge types
 Span arrangement
 Superstructure modeling (Day 

4)
 Substructure modeling
 Custom structures
 Software: OpenBridge
 Section 4.3. BP 185(2)

DESIGN VERIFICATION
 Design review
 Clearance verification
 Conflict detection
 Software: OpenBridge
 Section 5. BP 104 ( * )

ALTERNATIVES EVALUATION
 Bridge types
 Span arrangement
 Superstructure
 Substructure
 Roadway geometry changes
 Software: OpenBridge, 

OpenRoads

BRIDGE DESIGN
 Analytical model
 Structural calculation
 Element verification
 Design changes
 Software: OpenBridge
 Section 7, 8. BP 178, 104 ( * )

DESIGN DISCIPLINES
 Bridge Design
 Bridge Modeling
 Roadway Design

BRIDGE REPORTS
 Geometry reports 
 Quantities reports
 Custom tables generation
 Rebar quantities sheets
 Software: OpenBridge
 Section 5. BP 104 ( * )

BRIDGE PLANS
 Bridge plans from model
 Bridge detail sheets
 Reinforcement detailing sheets
 Software: OpenBridge, 

ProStructures
 Section  9 and 10. BP 353,354, 

104 ( * )

MODEL ATTRIBUTION
 Review of automated 

attribution
 Manual attribution 
 Export to common format
 Software: OpenBridge, iTwin 

Design Review
 Section 5. BP 104 ( * )

Bridge Modeling & Design Workflow

• Courtesy of Arcadis ANZ
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Workspace
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BIM Model Element Breakdown Workbook
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Keys to Moving 
Forward with BIM

• Internal champions
• Individuals or design teams

• with vision and commitment 
• who take leadership roles
• are persistent at moving forward

• Pilot project(s)
• to work out the kinks and showcase 

the 3D process
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• PennDOT will use pilot projects to 
facilitate an incremental approach 
to developing and deploying 
digital delivery.  The pilot projects 
will allow PennDOT to test the 
digital solution, monitor, receive 
feedback, refine and retest.
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Keys to Moving 
Forward with BIM

• Training
• Accessible
• OnDemand
• Applicable to 

• Job/discipline
• Project workflow
• Project Deliverable
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Training Plan
• Start from the basics
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Training Resources
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Drawing Production with OpenBridge Training

Training Resources
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Training Resources
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Training Plan
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Training Timeline
• Always moving forward
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Keys to Moving 
Forward with BIM

• Implement
• Move forward with both internal and external stakeholder 

participation

• Stick to the plan/schedule
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COST

Reduction in cost as 
processes get 
shortened and 

unnecessary rework is 
eliminated

01 02 03 04

ROI

Even though software, 
possible hardware 

upgrades and training 
personnel is required, 

the return of 
investment is always 

positive.

Time

Design and 
construction 

schedules are 
optimized with new 
and more efficient 

workflows.

Quality

Quality improves as 
multiple alternatives 

could be analyzed and 
there is more time to 

optimize the final 
solution

Typical Project Savings

-11% +23% -10% +30%
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“Green DOT’s”
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