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Case Study: Iowa DOT 
3D Model Deliverable

I-80 Eastbound Ramps at I-380



2

Outline
• Project overview
• BIM for Infrastructure approach
• Available technologies
• Model development
• Results
• Contractor bidding and training
• Project letting
• Lessons learned



3

Iowa DOT I-80/I-380 Interchange

Left image: HDR Engineering, used with permission; Right image: Google Earth; Iowa DOT logo: Used with permission

Presenter
Presentation Notes
The interchange of I-80 and I-380 near Iowa City, Iowa, developed a comprehensive re-design of the traditional cloverleaf design to replace with high speed ramps and flyovers. The Iowa Department of Transportation (DOT) chose this project to pilot a technology project that would include the development of 3D virtual models of three flyover structures. The three structures selected were the eastbound I-80 exit and Ramp 120, which provided the split to service both north and southbound I-380.
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3D Model Scope

Off-ramp from I-80 eastbound

Image: HDR Engineering, used with permission

Presenter
Presentation Notes
The first bridge is a five-span, steel structure that includes discontinuous girders and a bifurcating gore, which introduced a complex super elevation solution. Inspection walkways between the girders, with access portals through the diaphragms, were also part of this design.



5

3D Model Scope

Ramp B to southbound I-380

Image: HDR Engineering, used with permission

Presenter
Presentation Notes
The second consisted of a three-span, curved steel structure that comprised the I-80 eastbound to I-380 southbound section.
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3D Model Scope

Ramp H to northbound I-380

Image: HDR Engineering, used with permission

Presenter
Presentation Notes
The third structure involved thirteen spans flying over both I-380 and I-80 to provide northbound access to I-380.



7

3D Model Scope

Images: HDR Engineering, used with permission

Presenter
Presentation Notes
The third structure involved thirteen spans flying over both I-380 and I-80 to provide northbound access to I-380. These complex, steel plate girder bridges are elevated, their combined 4,200 ft length included inspection walkways between the girders with access portals through the diaphragms and the Iowa DOT’s aesthetic piers and abutments.
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BIM for Infrastructure Approach
Model Element Breakdown

Images: HDR Engineering, used with permission

Presenter
Presentation Notes
The project team began by establishing all elements to be modeled, starting with essential design objects and assemblies and followed by the construction elements and fabrication elements. Once the list was complete, the team assigned a model author each elements’ object and assembly. These model authors would be responsible for developing their assigned models. 
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BIM for Infrastructure Approach
Federated Model

Image: HDR Engineering, used with permission

Presenter
Presentation Notes
Model authors were supervised by the Building Information Modeling (BIM) manager, who maintained a file with all of the individual discipline models combined. This federated model was used for clash detection and overall quality control.
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BIM for Infrastructure Approach

Level Element Id Included in Project LOD Grade  MEA LOD Grade  MEA LOD Grade  MEA Add Data Spec Notes
Level 2 Bridges Yes
Level 3 Bridge Substructure Yes
Level 4 Bridge Foundation Piling Yes 300 A 400
Level 4 Wingwalls Yes 300 A 350
Level 4 Bridge Foundation Footings Yes 300 A 350
Level 4 Bridge Abutments Yes 300 A 350
Level 4 Bridge Piers and Bents Yes 300 A 350
Level 3 Bridge Superstructure Yes
Level 4 Bridge Decks and Deck Supports Yes 350 A 350
Level 4 Bridge Beams Yes 350 A 400
Level 4 Girders Yes 300 A 400
Level 4 Bridge Joints Yes 300 A 400
Level 4 Bridge Bearings Yes 300 A 400
Level 4 Bridge Median Barriers Yes 350 A 350
Level 3 Bridge Signaling and Control Yes
Level 4 Bridge Signage Yes 200 A 400
Level 4 Bridge Traffic Barriers Yes 350 A 350
Level 3 Bridge Appurtenances Yes
Level 4 Bridge Approach Slabs Yes 350 A 350
Level 4 Bridge Noise Walls Yes 200 A 350
Level 3 Bridge Ancillary Systems Yes
Level 4 Bridge Lighting Yes 300 A 350
Level 4 Bridge Drainage Systems Yes 300 A 350
Level 3 Bridge Decks Yes
Level 4 Concrete Bridge Decks Yes 350 A 350
Level 4 Wearing Surfaces Yes 300 A 350
Level 4 Bridge Barriers Yes 350 A 350
Level 4 Curb Yes 300 A 350

Model Elements 

Level of Development (LOD,) Grade, and
Model Element Author (MEA)

CONSTRUCTION
DOCUMENTATION

CONSTRUCTION AS-BUILT

Presenter
Presentation Notes
The initial use of these models were for visualization. Their purpose was to show the ability of the software and to encourage contractor usage. To address the contractor usage, the team’s effort focused on a final design level of development (LOD/LOD 300) for all the design objects. All contractor elements would also carry the same LOD, simply because their geometry and positons were based on and modeled by the design team (likewise with the fabrication elements).
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BIM for Infrastructure Approach
Level of Development (simplified)

100
Concept

200
Preliminary

300
Final Design

350-400
Construction-
Fabrication

Images: HDR Engineering, used with permission

Presenter
Presentation Notes
BIMForum describes the LOD as: “The LOD Specification is a reference that enables practitioners in the AEC Industry to specify and articulate, with a high level of clarity, the content and reliability of Building Information Models (BIMs) at various stages in the design and construction processes.” The fact is, LOD is a complex concept and indicates more than just the visual state or how much detail is shown in an object. Each stage of LOD indicates the engineering confidence that the object holds such as its location, geometrics, materials, and associations with other objects. When we designate a LOD of 300, we are indicating that the objects geometrics have been fully engineered in its exact project location and it contains data that indicates its physical characteristics.
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Results
INITIAL 

APPROACH

Provide BIM model 
for information

FINAL 
APPROACH

Hybrid Model
• Ramp BH & H 

bridges - 2D plan 
deliverable (BIM 
model for 
information)

• Ramp B bridge - BIM 
model deliverable 
(BIM model 
deliverable with links 
augmenting model)

DESIRED 
RESULTS

• Reduce contractor 
risk

• Promote BIM 
usage

• Gather information 
on BIM usage 
(during 
construction)

Presenter
Presentation Notes
Although the project started out addressing the development of a 3D model for information only, the State was impressed with the completeness of the model and felt that it would be a good product to test the waters for a model deliverable on the project. 



13

Results

Image: HDR Engineering, used with permission

Presenter
Presentation Notes
As you can see, the Bridge 2, (B), model, with linked files, became the final deliverable with the other two bridges having the 2D plan set along with the 3D model as their deliverable. 
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Results

Special Provision developed 
for digital file delivery

• List of files and access 
instructions

• Software requirements

• Information hierarchy

• LOD table for each 
element type

• List of known 
deficiencies within the 
model

• Appendix with seal and 
list of covered digital 
files

• List of referenced files 
provided for information 
only

Presenter
Presentation Notes
The digital delivery of this project was made possible by a special provision developed by the State. This provision required a complete list of all files with instructions on how to access them, along with a list of recommended software to be used to work with them. The Model Element Breakdown list showing final LOD dispositions was also supplied. This list was key for defining objects that the designer was not able to model precisely to match the design intent. An appendix was added that allowed the engineer to sign and seal the model declaring it as the primary deliverable with all other documents submitted for information only.
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Contractor Bidding
Model Deliverables

Image: HDR Engineering, used with permission

Presenter
Presentation Notes
The final bid package contained an i-Model for the model deliverable. An i-Model is a re-packaged, read-only MicroStation file that can be opened or referenced by most Bentley products. This file format gave the designer better control over element information and eliminated the potential for modification. Native was also included to give the contractor full access to the modeled objects. Full plan sets, along with the 3D models, were delivered for the other two bridges.
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Contractor Training

Contractors and subs 
unfamiliar with software

Provided multiple training 
sessions to
• Office of Bridges & 

Structures
• District
• Contractors

Recorded hour-long 
training video using the 
Ramp B model

Images: HDR, used with permission

Presenter
Presentation Notes
The designer held an in-person training session for Iowa DOT personnel and offered seats to any interested bidders. The training covered navigation and basic data extraction. The designer also recorded an hour-long training video and made it available online to any potential bidder who did not make the training. The training was well received by both the DOT personnel and the contracting community. 
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Project Letting

PROJECT AWARDED APPARENT LOW BID UNDER ENGINEER’S 
ESTIMATE

CONTRACTOR ATTENDED 
ALL AGC MEETINGS

Images: HDR, used with permission

Presenter
Presentation Notes
The project was awarded on July 31, 2018, for a low bid of $38.2 million. This bid was $250 thousand bellow the engineer’s estimate, which would indicate that offering a 3D model deliverable had little affect on the overall construction price. The contractor awarded the project had attended all the AGC meetings and was extremely familiar with the project.
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Lessons Learned
• OBM capable of only basic 

structure element shapes
• Rebar model was not able to be 

directly transferred to bar bending 
equipment

• More than one program will be 
needed to supply desired complex 
shapes

• Industry continues to struggle with 
access model data

Images: HDR Engineering, used with permission

Presenter
Presentation Notes
There were quite a few lessons learned by the designer as they worked through the details for the modeling effort. The most important take away here is that any BIM effort will require more than one software program to complete. With the fact that OBM was only able to contribute a basic model object left the designer searching for a fallback. The inability to transfer the rebar model to the fabricator proved that it is important to research the local fabricator’s equipment and determine compatibility prior to software selection. And finally, it was found that industry has not had enough exposure to this technology to become familiar with it.  As we push the limits of our people and resources, we will find that they will come together with capabilities and skills that will help realize the efficiencies that BIM for Infrastructure promises.



19

Points of Contact:
Iowa DOT:
• Michael Kennerly, Iowa DOT (Michael.Kennerly@iowadot.us)
• Ahmad Abu-Hawash, Iowa DOT (ahmad.abu-hawash@iowadot.us)

FHWA Task Manager:
Connie Yew, Team Leader
Federal Highway Administration
1200 New Jersey Avenue, S.E.
Washington, DC 20590
(202) 366-1078, connie.yew@dot.gov

Project information supplied by HDR Engineering
This presentation was developed under Federal Highway Administration (FHWA) contract DTFH61-13-D-00009.

Presenter
Presentation Notes
The initial use of these models were for visualization. Their purpose was to show the ability of the software and to encourage contractor usage. To address the contractor usage, the team’s effort focused on a final design level of development (LOD/LOD 300) for all the design objects. All contractor elements would also carry the same LOD, simply because their geometry and positons were based on and modeled by the design team (likewise with the fabrication elements).

mailto:Michael.Kennerly@iowadot.us?subject=BIM%20for%20Infrastructure
mailto:ahmad.abu-hawash@iowadot.us?subject=BIM%20for%20Infrastructure
mailto:connie.yew@dot.gov?subject=BIM%20for%20Infrastructure
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