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Welcome to this presentation on Building Information Modeling (BIM) for Infrastructure, An Administrative View.
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Presenter
Presentation Notes
In today’s presentation, we will be exploring the concepts of BIM for Infrastructure and how it fits within the Civil Integrated Management (CIM) family. We will talk about recent infrastructure projects throughout several states that have implemented various aspects of BIM for Infrastructure. We will look at findings from Dodge Data & Analytics surrounding the business value of BIM for Infrastructure. And finally, we will review lessons learned from some recent implementations.


Concept of BIM for
Infrastructure

* BIM means build it twice, once virtually

» Digital representation of the physical and
functional characteristics of an
infrastructure asset

« The process of developing a precise, data
rich, virtual 3D representation of existing
and proposed elements belonging to a
programmed construction project

« Serves as a shared knowledge resource
for information about an infrastructure
asset

« Basic premise: Collaboration by different
stakeholders at different phases of the life
cycle of an infrastructure asset (insert,
extract, update or modify information)
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Presenter
Presentation Notes
BIM for Infrastructure encompasses the processes surrounding the development of precise, data rich, virtual 3D representations of existing and proposed elements belonging to a programmed construction project. The acronym BIM, normally associated with vertical construction when applied to infrastructure, describes the creation, management, and analysis of built environment information models. There has been a tremendous amount of study and publications completed in the name of BIM, which highlight successes by process and not by industry. These successful processes suggest consistent, structured sets of data, which can be analyzed and queried from one system to another.


Information Modeling
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Presenter
Presentation Notes
A BIM for Infrastructure is a wonderful opportunity to have all the information about an infrastructure asset essentially in one place. This is something we really have never known. Imagine the value of a tool that anyone who requires information about an asset can tap in a single location.

The process of developing a 3D virtual information model involves much more than the skill needed to run the modeling software. BIM involves the collaboration of owners, planners, engineers, surveyors, and contractors. Through this collaboration, needs are developed, and an understanding of the information contained in the model, and how it should be applied, is formed. Without this common understanding, the model's information can be misused or misrepresented. Each step in the life cycle of an information model relies on this common understanding of the model’s intended use as determined by the previous phase.




BIM for Infrastructure:
The Environment

Critical factors for success:
» Clear and precise contract language

« A strategically planned and well-
managed common data environment

« Owner originated data requirements

* Modeling voluntary standards that are
not regulatory in nature
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Administration Note: The data requirements and modeling standards are voluntary and are not required or enforceable under Federal statute or FHWA regulations.


Presenter
Presentation Notes
The BIM for Infrastructure program encompasses the development of BIM-related contract language, specifications such as Level of Development (LOD), data, and submittal requirements. Contract language specifications are not mandatory federal requirements. As part of the Department of Transportation’s (DOT’s) and other agencies’ BIM for Infrastructure implementation, new information will be developed explaining how they want their projects modeled and managed. This information may provide a greater understanding of the model to be developed. 
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Presentation Notes
BIM processes involve generating and managing virtual representations of physical and functional characteristics of the existing and proposed built environment. The implementation of BIM will depend on existing conditions surveys that are current and that include above and below ground objects. Engineers can develop discipline-specific design models that possess a more complete identification of materials and functionality. The dataset for each assembly, object, and element within the model evolves in description and accuracy during the design phase until it achieves the desired final design LOD. These detailed discipline models can become the point of origin for all desired layouts and details.


BIM Project Execution Planning Guide
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BIM is a collaborative technology and process. As for technology, it is an object oriented, parametric database that can store 3D intelligent objects (i.e., when you move a beam, a column that is connected to it moves with that beam) as well as attribute information (such as its scheduled installation date, unit cost, etc.) associated with each object. 

There have been volumes written about the benefits of planning, and all can be applied to BIM implementation. The vertical industry has developed guides and templates to help facilitate the planning processes of BIM. Though developed for architectural projects, the principles laid out in the BIM Project Execution Guide, Version 2.1, can be easily applied to infrastructure. This guide breaks down the BIM execution planning process into four major components: project BIM goals and information model uses for a project, the BIM project execution process, developing information exchanges, and defining supporting infrastructure for BIM implementation.


http://bim.psu.edu/bim_project_execution_planning_guide/bim-project-execution-planning-guide.html

Challenges

* Initial acceptance

« Change management
 Training program development
* Technology investment
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Accepting new workflows and learning new ways of accomplishing the tasks we are given can be difficult. Change management is a big part of helping individuals with the challenges that new technology introduces. BIM for Infrastructure, like any other new technology, is well served with fully developed training programs that walk the user through each step of the process. Computing hardware and software is always a consideration when introducing new processes.



Why Use BIM for Infrastructure?
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Presenter
Presentation Notes
You may still be asking yourself: “Why use BIM for Infrastructure?” We hope you can see that this innovative application of pairing visual elements with pertinent data provides clarity to processes that have proven difficult throughout the life cycle of a project. Technology in engineering and construction is advancing faster now than it ever has, and now is the time to act. 


BIM for Infrastructure Life Cycle
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Presenter
Presentation Notes
The utilization of BIM concepts and process in the infrastructure asset’s life cycle is what we are striving for. Realization of the efficiencies currently enjoyed by the vertical industry can be matched and expanded in infrastructure through extending these concepts into the construction phase and on to the operations phase. 



Example Projects

lowa DOT Oregon DOT (Selwood Bridge Detour)
Michigan DOT Texas DOT

New York State DOT Connecticut DOT

Oregon DOT (Selwood Bridge) Wisconsin DOT
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Presentation Notes
Many states have begun to implement CIM and are currently executing pilot projects with various achievement goals. Each of the following examples will outline the location of the project, primary goal of the program, primary technology employed on the project, BIM uses applied to the 3D model, and the lessons learned to date.


lowa DOT

Location:
+ Statewide 3D-engineered model development

i View 2, Project Overview-30

Primary Goal/Focus for Program: S s

* Use of 3D models for visualization and _ y,,f“"ﬁ MM
constructability reviews ﬁxﬂ‘ | f —

Technology Used: -

» Discipline-specific 3D models
* Digital delivery

BIM Uses Applied:

* 4D schedule integration

* Visualization

+ 3D coordination (clash detection)

Lessons Learned:

« 3D visualizations provided by the contractor for
constructability during this five-year project
resulted in positive feedback from DOT staff

e
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Presentation Notes
The Iowa DOT has been implementing BIM for a number of years now. They provide a 3D model to their contractors; however, the contractor mist sign a liability form on the 3D model provided and the governing contract documents are still 2D drawings). The contractor can then use the model for automated machine guidance (AMG), visualization, clash coordination, etc. The most common uses of BIM in Iowa are visualization, communication with the public, and AMG.



Michigan DOT

Location:
« Statewide 3D engineered model development program

Primary Goal/Focus for Program:

« Use of 3D models for visualization and constructability
reviews

« Surface modeling for automated machine guidance

Technology Used:
» Discipline specific 3D models
+ Existing conditions modeling

BIM Uses Applied:
* 4D schedule integration
« 3D coordination (clash detection)

Lessons Learned:

» Clash detection and 3D visualizations provided
efficiencies in determining constructability of the project

Q

New York State DOT

Location:
* NY17/1-81 Interchange and the Kosciuszko
Bridge

Primary Goal/Focus for Program:
* Use of 3D models for visualization

Technology Used:
» Discipline-specific 3D models

BIM Uses Applied:
+ 3D model authoring
* Visualization

Lessons Learned:

* Visualization and 3D coordination performed
during design phase provided cost
saving/avoidance during construction activities
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The Michigan DOT is one of the early/advanced adopters of BIM. They do provide 3D models to their contractors, which they use mostly for AMG. The Michigan DOT did a pilot project where they 3D modeled all utilities, so they could plan accordingly before starting to dig. 

The New York State DOT is using BIM in a variety of projects, but typically at the design or construction phases. They use it for visualization, communication with the public, and construction sequencing, mostly.

The RFP for the Kosciuszko Bridge included 4D and 5D modeling requirements (a Type 2C CPM schedule). The project requirements included a cost-loading component to the CPM schedule, making it the first bridge project to require the contractor provide a 5D model. 

The modeling requirements were created for the purpose of tracking progress and, more importantly, for issuing interim payments toward the number of aggregate lump sum payment items. In addition, the visualization models provide a way to evaluate and monitor the planned construction activities after the contract award. Specifically, the Kosciuszko Bridge Project requirements called for the development of a 3D design model to support 4D and 5D models of key elements or construction activities. 



Oregon DOT selwood Bridge

Location:
+ Statewide 3D engineered model
development program

Primary Goal/Focus for Program:
* Use of 3D models for visualization and
constructability reviews

» Surface modeling for automated machine
guidance

Technology Used:
» Discipline specific 3D models
+ Existing conditions modeling
« Digital delivery

BIM Uses Applied:
* 4D schedule integration
* 3D coordination (clash detection)

Lessons Learned:

* Clash detection and 3D visualizations
provided efficiencies in determining
constructability of the project

0
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Presentation Notes
The Oregon DOT is one of the early adopters of BIM. Their 3D design manual can be accessed on their website. There are several big projects where they used BIM; the Selwood Bridge (completed in 2013) is a good example.



Oregon DOT
(Selwood Bridge Detour)

Location:

» Sellwood Bridge, Portland, OR

Primary Goal/Focus for Program:
* Use of 3D models for visualization and
constructability reviews

Technology Used:
* Discipline-specific 3D models

* Visualization, video

BIM Uses Applied:
* Visualization

3D coordination

Lessons Learned:

» 3D visualizations provided the platform to
propose a less expensive, faster, more
efficient and safer approach to construct
the project.
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Presentation Notes
The contractor recommended constructing a detour bridge by installing temporary piers and approach spans next to the existing bridge and sliding the original bridge’s steel deck truss onto those temporary structures. The detour bridge would eliminate the cost of steel for two extra ribs running down the middle of the bridge—redundant structural features needed if each half of the bridge was freestanding during construction. It would also free up the existing alignment for more efficient construction and immediately improve safety by offloading traffic from the cracked concrete piers supporting the existing bridge.

They were able to convince the owner since they showed the construction sequence virtually first. Furthermore, 3D/4D models were published on the project website to communicate the status of the project to the public.



Texas DOT

Location:
* Horseshoe Project I-35/I-30 Interchange, Dallas, TX

Primary Goal/Focus for Program:
* Use of 3D models for visualization

Technology Used:
» Discipline-specific 3D models

BIM Uses Applied:
* 3D model authoring
* Visualization

Lessons Learned:

« 3D visualizations provided by the contractor for
constructability during this five-year project resulted
in positive feedback from DOT staff

e

Connecticut DOT

Location:
* 1-95 New Haven Harbor Crossing

Primary Goal/Focus for Program:
* Use of 3D models for visualization

Technology Used:
» Discipline-specific 3D models

BIM Uses Applied:

* 3D model authoring

* 4D schedule integration
* Visualization

Lessons Learned:
« 3D visualization and 4D schedule integration
provided clarity to the owner and public
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The Connecticut DOT used 3D/4D BIM (a time stamped 3D model) in some of their projects. The I-95 New Haven Harbor Crossing Corridor Improvement Project is a good example. They modeled bridges and roads in 3D to visualize construction sequences and clash coordination. 


Wisconsin DOT

Location:

*  Zoointerchange 1-94 / 1-41 / I-894 corridors

Construction Schedule/Project Cost:

+  2013-2018 (completed) / $1.7B

Primary Goals/Focus for Project/Program:

. Electronic project delivery

+ 3D models used for
AMG/grading/paving/structures/utilities

. Conflict/issue resolution in design to reduce costs in field

Technology Used:

+  Full Discipline 3D Design Models

+  Mobile-static LIDAR high-accuracy survey existing models

* Integrated CAD-BIM-GIS

BIM Uses Applied:

+  3D/4D design models including staged models

+ 3D coordination for discipline clash detection/resolution

*  Visualization and cloud-based design-construction reviews

Lessons Learned/ROl:

» 3D coordination and visualization reduced issues in field

+  Cost savings/avoidance reduced change order/bid costs

*  Plans quality improved and reduced schedule delays
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Presentation Notes
There is greater uncertainty in the US and UK about the ROI they are experiencing from BIM than in Germany or France. Fewer respondents from the U.S. and U.K. conduct formal measurements of BIM ROI than do those in France or Germany, a likely cause of this uncertainty. 
When looking at all respondents, Germany has the highest percentage (75%) experiencing a positive ROI, and the U.S. has the lowest (56%).  
However, when those who are uncertain about ROI are factored out, the remaining users in the U.K. report an overwhelmingly positive response, with Germany right behind. 


https://www2.deloitte.com/%20content/dam/Deloitte/us/Documents/finance/us-fas-bim-infrastructure.pdf

Business Value of Perceived ROI on BIM for
BIM for Transportation Transportation Infrastructure
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Nearly two thirds (65%) perceive NOT SURE
that they get a positive ROl from
their investment in BIM.
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Presentation Notes
As reported by Dodge Data & Analytics, the construction industry does not currently have a standard way of measuring the ROI. The numbers you see here represent the perception of the surveyed individuals. The most impressive number here is that 65% of those BIM users surveyed are experiencing a positive return on their investment.


https://www2.deloitte.com/%20content/dam/Deloitte/us/Documents/finance/us-fas-bim-infrastructure.pdf

Non-User Attitudes Toward BIM for
Transportation Infrastructure Projects
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WE HAVE NOT USED IT BUT ARE ACTIVELY EVALUATING IT
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WE HAVE NOT USED IT AND BELIEVE IT WILL BE VALUABLE
BUT HAVE NOT BEGUN EVALUATING IT

307

WE HAVE NOT USED IT BUT ARE OPEN TO EXPLORING

Business Value of
BIM for Transportation
Infrastructure

What is keeping companies away from
BIM?

N
I

« Owners are not asking for it, 43%

° : (o] O ITS POTENTIAL VALUE
Cost required, 31% | POSITIVE
* Less Efficient for small projects, 30% _ ATTITUDE gl
« Training time required, 22% NEGATIVE
. 0 ATTITUDE
» Lack of understanding, 21% o 25%
° Current Software inadequate, 20% WE HAVE NOT USED IT AND HAVE NO INTEREST IN USING IT
. ! 11%
(.{ WE HAVE USED IT BUT DECIDED NOT TO USE IT ANYMORE
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Now we are looking at a breakdown of non-BIM users and their current attitude toward BIM. Here we see a very encouraging 64% of non-BIM users that are either actively evaluating its use or are open to exploring it further. And, there is the remaining 36% who might heed the words of General Eric Shinseki: “If you don’t like change, you will like irrelevance even less.” You might ask: What is keeping some away from BIM? The Dodge Data & Analytics survey found the three main reasons to be: 1) owners are not asking for BIM, 2) the cost is too high, and 3) their perception is that the processes for BIM are less efficient for small projects. 


https://www2.deloitte.com/%20content/dam/Deloitte/us/Documents/finance/us-fas-bim-infrastructure.pdf

Business Value of Percentage of Projects on
BIM for Transportation Which ROl Is Formally Measured

Infrastructure

“Overall, 74% report that they do

formally measure BIM ROI, and
measurement occurs on average
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.
45% France  Germany

on about one third (34%) of their
projects”

(Dodge Data & Analytics)
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The measurement of ROI is generally more prevalent at the introduction of new processes—especially dealing with engineers and architects. For example, take the computer-aided design (CAD) revolution; do you see anyone calculating the ROI on CAD? That is because the effectiveness has been proven and the efficiencies understood. The numbers show 74% of all users formally measure their ROI. The U.S. numbers dropped to 55%, which may be explained by this statement in a report by Dodge Data & Analytics: “Since the U.S. has one of the longest histories of BIM use, it is possible that U.S. BIM users believe that the benefits of BIM are well understood, so formal measurement is unnecessary.” Does this trend look suspiciously close to the “CAD Revolution?” 


https://www2.deloitte.com/%20content/dam/Deloitte/us/Documents/finance/us-fas-bim-infrastructure.pdf

Business Value of
BIM for Transportation
Infrastructure
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When you look at the percentages surrounding ROI measurements by time, it looks as if the U.S. is a bit behind our international friends. We would expect to see the top two categories increase as BIM for Infrastructure’s popularity rises.

Engineers are doing more formal measurement of BIM ROI than contractors currently, with 18% of contractors reporting that they do not conduct formal ROI measurement compared to 8% of engineers. 


https://www2.deloitte.com/%20content/dam/Deloitte/us/Documents/finance/us-fas-bim-infrastructure.pdf
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When asked to each rate the use of BIM, it is clear that the category of Analysis and Coordination proved the overall winner, with Approvals and Submittals close behind. What this information is telling us is that BIM gives us a better understanding of our project assets aiding in special coordination and client review, which results in fewer conflicts in the field and a streamlined approval process.

https://www2.deloitte.com/%20content/dam/Deloitte/us/Documents/finance/us-fas-bim-infrastructure.pdf
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This data shows us how information models are being used in preparation of a project. Once again, we see coordination (i.e., Interdisciplinary Project Collaboration) carrying a higher participation. The top three shown here (Interdisciplinary Project Collaboration, Aid Production of 3D Deliverables to Owner, and Deliver Design Intent to Construction) gives a clear understanding of the current focus of BIM for Infrastructure today.


https://www2.deloitte.com/%20content/dam/Deloitte/us/Documents/finance/us-fas-bim-infrastructure.pdf
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After Laquidara-Carr, D. (managing editor). 2017. SmartMarket Report: The Business Value of BIM for Infrastructure 2017. Dodge Data & Analytics, Research &
Analytics, Bedford, MA. https://www2.deloitte.com/ content/dam/Deloitte/us/Documents/finance/us-fas-bim-infrastructure.pdf.



Presenter
Presentation Notes
The Dodge Data & Analytics report was completed in 2017, so these graphs are essentially looking at the next four years. It is clear that the U.S.’s intention is that BIM for Infrastructure should establish a consistent and repeatable project delivery process and increase profits. We can see the value of BIM, providing better understanding of the project with the 37% of those U.S. individuals surveyed looking for fewer claims/litigation due to the implementation of BIM.

Closing statement around this: Where will your organization’s focus be in the next four years? 


https://www2.deloitte.com/%20content/dam/Deloitte/us/Documents/finance/us-fas-bim-infrastructure.pdf

FHWA BIM for Infrastructure Point of Contact:

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
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of Transportation

Federal Highway This presentation was developed under Federal Highway Administration (FHWA) contract DTFH61-13-D-00009.
Administration
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