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MBDC
Goals

• Gain a clear and complete knowledge of the project 
– Provide clash detection, grading, details, etc. (fully develop the model)

• Improve efficiency and reduce costs
– Produce 3D design to 2D paper to 3D construction

• Obtain and manage quality data
– Prevent rework from project to project 

• Improve procedures and processes
– Improve workflows to reduce overlap and unnecessary work



MBDC
Project Delivery Process

• Planning
– Concept development

• Design
– Preconstruction design – discipline coordination
– Standards and specifications
– Measurement and payment
– Quality control (checking)
– Design reviews and oversight reviews
– Acceptance documentation
– Advertising



MBDC
Project Delivery Process

• Construction
– Bidding
– Construction inspection
– Schedule
– Pay items
– Acceptance
– Request for information
– Change orders

• Asset management
– As built models
– Data storage 
– Data access



• 2014 FHWA 3D Workshop and Peer Exchange Iowa
– Implementation plan – short term, mid‐term, long term
– Survey and geomatics manual update

• 2015 Rural widening project (SR-20) – Design
– CMGC contracting method
– File format (.icm) Bentley/Trimble
– Validation process – does not correspond

• 2015 Urban project (I-215 and SR-68)

Background - Model as Legal Document
(MALD)



• 2016 Rural widening project (SR-20) – Construction
– OpenRoads Navigator – field reviews
– Collaboration – designer, contractor, Bentley, Trimble to fix .icm file issues

Background - Model as Legal Document
(MALD)



• 2017 Design bid build projects – 2 advertised – 2 design
– .dgn files ‐ legal document
– .dtm, .alg, XML, imodels, etc. files – for information only 

• 2017 BIM for Bridges and Structures project – Design
– CMGC contracting method

Background - Model as Legal Document
(MALD)



• 2016 OpenRoads Navigator 
– Bentley developed attribute tool (EC attributor)
– Steep learning curve for field personnel

• 2017 GIS based collector – ArcGIS 
– Internal use of Feature Manipulation Engine (FME)
– Goal to use on design bid build projects

• Process
– Contractor supply rovers and rods
– UDOT construction inspectors use contractor surfaces for initial verification
– Designer validates field points to the .dtm surface as final check

Mobile Devices Construction Inspection
Field Application



• Civil Integrated Management (CIM)
– Automate using FME and MALD
– Expand meta‐data and system features in existing condition database
– Generate surfaces by drone/lidar to confirm design
– Integrate design and construction software
– Develop tools to support design and construction

Automation



• Alternate structures design approach
– General notes

 Contains notes for the majority of elements
 Summarizes quantities

– Simplified situation and layout
 Provides general layout information
 Supports Federal Highway coordination

– Details
 Includes items not in the model

BIM for Bridges and Structures



• I-80 over UPRR at Blackrock
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I-80 Structure Replacement (MP 101 and 99)
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• SR-36 over I-80
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• Scope of work

BIM for Bridges and Structures
I-80 Structure Replacement (MP 101 and 99)



• CMGC Contracting
– Opinion of Probable Construction Cost (OPCC)
– Early release packages

BIM for Bridges and Structures
I-80 Structure Replacement (MP 101 and 99)



• Execution plan 
– Model coordination

BIM for Bridges and Structures
MBDC



• Execution plan 
– Model authoring
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• Execution plan 
– Design review (design review guide)

BIM for Bridges and Structures
MBDC



• Software evaluation
– Software comparison
– Exchange formats (designer, fabricator, contractor)
– Bentley OpenRoads Navigator Connect Edition
– Bentley Navigator 
– Bentley OpenBridge Modelr v8i
– Trimble business systems
– File formats (ifc, xml, dgn, imodel, etc.)

BIM for Bridges and Structures
MBDC



• Design model (progression)
– Discipline coordination
– Feature definitions
– Level of detail
– Elements
– Templates
– Naming conventions
– Layers
– Levels 
– Data 
– Attributes 
– Attachments and links

BIM for Bridges and Structures
MBDC



• Construction workflow
– Bidding
– Preconstruction
– Construction
– Closeout

BIM for Bridges and Structures
MBDC



• Review terms and conditions
• Define scope of work 

Consultant Contracting



• Project Development Bid System (PDBS) – Masterworks
• Project Explorer 

– Survey and control of work specifications
– Certified letter by Engineer of Record (EOR)
– File descriptions

Advertising



• Capture project lessons learned
• Develop project delivery manual for MBDC
• Develop construction inspection manual for MBDC
• Provide training

– ORN Learning Series 01: https://youtu.be/2ZQA5z3iKT4
– ORN Learning Series 02: https://youtu.be/A_xxL1D5Y3I
– ORN Learning Series 03: https://youtu.be/zmxy7eA8s3Q
– ORN Learning Series 04: https://youtu.be/ivwrlMkbVZ4

• Provide hardware and software
• Partner with software developers

Guidance and Training Documents
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