Utah Department of Transportation
3D Engineered Models for Construction
Implementation Plan


Vision:  Advertise and Construct Transportation projects using electronic plan sets utilizing 3D CAD modeling software.


Introduction

Software capable of Three Dimensional (3D) CAD has been used to design Transportation systems for well over a decade.  However, only some State Departments of Transportation (DOT) have utilized this technology.  For those DOTs using 3D software (including UDOT), after going to the effort of creating a 3D design, the DOTs then reduce these designs to a 2D paper copy and advertise a 2D plan set.  The 2D plans sets are advertised and planholders begin recreating designs (from the 2D plan set) to provide at least a minimal amount of efficiency with quantity data and other preliminary information.  The awarded contractor, in many cases, then begins creating its own model or dataset to be used in construction, not from the 3D information, but from the paper set.

A tremendous amount of efficiency is lost and unnecessary costs are incurred in the traditional delivery method when using design bid build (DBB) contracting.  When UDOT advertises a project, designers first use a 3D approach to the design.  To advertise the project, the files are “flattened,” paper copies of the construction plans are generated, the project is advertised and finally the project is awarded.  It has been widely reported that when the project is advertised that contractors who bid on the project create a baseline, incomplete model to at least calculate quantities and take-offs.  Once the project is awarded, the contractors then complete their model and use those results for field automated machine guidance (AMG).  There are at least two iterations of this scenario.  One iteration is that the awarded contractor goes directly to the design lead and requests the electronic files.  The other iteration is that the awarded contractor hand enters data into machine guidance hardware based on the paper set.  The efficiency expected from simply providing the electronic files at advertising alone is substantial.  The added efficiency of ultimately eliminating paper copies and the work that is required to produce the plan sets is also substantial.  

To begin the formal process of more fully utilizing 3D models in design and  implementing 3D engineered models in construction, UDOT officials visited the Iowa DOT in January of 2014.  At that time, Iowa had made electronic plan sets available to contractors on 65 projects albeit none of those projects used the electronic copy as the legal document.  Valuable information was gained with regard to data availability, lessons learned, private industry response and efficiencies to name a few.  In April of 2014, FHWA came to Utah to put on a workshop entitled “3D Engineered Models for Construction.” Appendix A contains the Workshop Agenda.  The workshop was an all day event and included UDOT preconstruction, construction, survey, utilities, senior leadership as well as consultant designers, contractors and hardware/software representatives.  Representatives from four other state DOTs also attended. The workshop was very successful for UDOT as a first step in formally developing an Implementation Plan and bringing the awareness to all of the disciplines.




Document Layout

This document is laid out with three distinct sections for full implementation of using electronic plans/3D Models in Construction: Short-term plan (May 2014-December 2014), mid-range plan (January 2015 – December 2015) and long-range plan (January 2016- December 2016).  

The short-tem plan will address providing CAD files to as many contractors/projects as possible for projects that will be built in the summer 2014 construction season. In addition, there will be research on design-build projects as well as on projects that were constructed in the past wherein contractors obtained electronic files from UDOT or consultant design leads.   For projects being constructed in the summer of 2014, design and field crews will gather as much information as possible and will begin the first phase of suggesting how to address items like file availability, Standards that need to be modified, M&P, field verification with the model, hardware/software tools, etc.  The first phase of the plan will also identify champions, stakeholders, discipline leaders and key personnel who will work in teams to plan and carry out tasks.  

The mid-range plan will address advancement of 3D CAD development, the development of Special Provisions for the electronic release of documents and modifications to the existing construction Special Provisions for Automated Machine Guidance (AMG).  Training programs will be developed based on short-term plan results as well as mid-range plan results as they are collected and reported. In addition, as results are collected and reported, designers and construction field personnel will work together, with hardware/software vendors, AGC and ACEC to analyze feedback for design and construction to develop Standards, construction tools and training.  In the summer of 2015, it is anticipated that a small number of projects will be identified as being advertised with the electronic document as the legal document with paper files as information only.  Challenges with respect to any state laws that limit the electronic copy as the legal copy will be addressed as well.  

The long-range plan will address the specifics of how to move to a system where CAD design tools are fully utilized in preconstruction and are created in a format that allows contractors and field personnel to use electronic files only.  The plan will focus on challenges that were identified in the short-term and mid-range plans and how to successfully design in 3D, use 3D model information for visualization, advertise and deliver projects with the electronic document as the legal document.  A formal training program will be finalized and executed that is consistent with the applicable technology for both preconstruction and construction e.g. desktop capability needs, laptops, tablets, smartphones, etc.  





3D Engineered Models for Construction Short Term Plan
May 2014 – December 2014

The objective of the short-term plan is to begin the implementation of fully utilizing 3D design tools, provide design files to contractors (at advertising or award depending on timing), and to gather and analyze information that will be used as the foundation for the mid-term plan and the long-term plan.  This will be achieved by:

· Training of region design squads to more fully utilize CAD tools.

· Working with ACEC to ensure consultant design efforts are consistent with internal design efforts.  

· Full implementation of Bentley OpenRoads

· Emphasizing the use of animation, photo matching, photo realization and LiDAR to assist project teams. Begin the process of utilizing these tools on all applicable projects.  

· Delivering existing CAD data to contractors at advertising or during the bid process, when possible. 

· Identifying several different groups with key individuals leading those various groups. These individuals will be leaders of preconstruction, survey and construction.   Collaboration between the groups will be emphasized as a critical element.   

· Selecting and gathering information from projects that are advertised or awarded beginning April 28, 2014 (and some projects awarded in 2013 where electronic files were scheduled to be provided to the awarded contractor) and scheduled to begin construction in summer of 2014. 

· Identifying key project delivery personnel for the identified projects e.g. lead design, initial survey, resident engineer, field engineer, contractor PMs and other key project personnel.  The teams will help to explore expected challenges in preconstruction, survey and construction e.g. OpenRoads utilization, visualization, award design files provided, information used at NTP, information used in construction, information used at closeout, etc.  The information will be compiled, analyzed and used as a foundation for the mid-range plan.  

· Identify tools needed for construction personnel and work closely with developers to assure software and mobile device applications are available for long-term implementation. 

In order to reinforce the objective to deliver projects with electronic plan sets using 3D models,  one of the first orders of business will be to have Shane Marshall, the Deputy Director, Randy Park the Project Development Director or both restate the Department’s Leadership support.  This will be done once the short-term plan is complete.  

The next order of business, which is expected to be taking place while the short term plan is being formalized, will be to identify a group or groups of Department senior leadership that will monitor progress and identify key personnel.  These groups are expected to be made up of region and central leadership.  In addition to senior group leaders, leaders will be indentified for three defined areas which will be referred to as disciplines: Preconstruction, Survey and Construction.  Two additional disciplines, Training and Technology, will be developed and defined on the periphery of the short-term plan for mid-range planning.  

For Preconstruction, Lisa Wilson, the UDOT Preconstruction Engineer and Fred Doehring, the UDOT Deputy Preconstruction Engineer will monitor progress of the Implementation Plan and will effectively act as central leadership.   Monte Aldridge, Craig Hancock, Jesse Sweeten and David Adamson, the four UDOT Region Preconstruction Engineers,  will act as Champions at the region leadership level.   George Lukes, the UDOT Standards and Design Engineer, will be tasked as the Implementation Plan Chair.  Michelle Page, the UDOT Engineer for Construction, will be tasked as the Assistant Chair. The Discipline Leader for Preconstruction is currently vacant and will be filled as soon as possible.  George Lukes will act at Discipline Leader until the position is filled.  Paul Wheeler, Technology Advancement Specialist, will be the Survey Discipline Leader.  Michelle Page will also act as the Construction Discipline Leader.  

The Plan Chair and Assistant Chair will be responsible to ensure that tasks within each Discipline are scheduled and completed on a timely basis.  In addition, the Chair and Assistant Chair will define direction and provide Plan leadership.  

UDOT Design Squads will attend monthly webinars conducted by Bentley.  The objective will be to help designers understand differences between OpenRoads/InRoads, more fully utilize certain tools available e.g. clash detection, animation, etc., and more fully utilize all design tools available.  Projects that are identified as being designed in-house for the 2015 construction season, will be targeted and Bentley personnel will be available as a project resource.  Bentley personnel will be available to give assistance on how to more fully utilize already available tools that our designers may not be using now.  Finally, the regions will manage how to distribute preservation and rehabilitation projects such that sufficient time is available for designers to dedicate to training and meeting design deadlines for advertising.  The overall direction is to essentially have a shift in the way that region design operates such that the “best” design bid build projects are delivered by the region preconstruction teams, with internal design efforts focused on those projects.  The number of consultant designed Preservation/rehabilitation projects may potentially increase to ensure region design staff has necessary time for design, training and timely project delivery.  However, resource allocation will be determined by the region.  

Central Design and Standards will focus on developing 3D elements for designers, helping the regions more fully utilize visualization tools and developing learning paths for the various skill levels, experience and disciplines.  The training program is expected to be a combination of Bentley webinars, Bentley Learn, Bentley as an on-site resource for CY 2015 projects and UDOT in-house region visits at regular intervals.  The objective is to ensure that all UDOT designers have the proper training commensurate with the individual’s experience and discipline.  

For each 3D Team Discipline “Discipline,” the recommended mix of any team, or set of teams, is Lead, Central, region, region rotational, consultant, contractor, construction hardware/software vendor.  While a challenge, the various team sizes are suggested to be limited to a range of four to seven per team.  The Discipline Lead will determine if one team or several teams are needed.  The Discipline Lead duties will be as follows: 


· Manage discipline
· Identify tasks
· Assign values in Responsibility/Assignment Matrix
· Recommend/assign task leaders (if not already done)
· Develop Stakeholder list (if not already done)
· Develop/Complete/assign details of tasks and matrix
· Gather data from projects 
· Identify preconstruction standards
· Identify construction standards
· Recommend modifications to path forward. 
· Negotiate completion dates
· Each task leader ensures that assignments are broken into small, achievable tasks with begin/end dates negotiated with discipline lead to complete task. 
· Recommend path forward for Mid-range Goals

Projects (where 3D plan sets are available to the prime contractor) have been or will be followed with formal project specific teams.  See Appendix B for the list of projects.  The region/lead design will provide design files to contractors and construction.  Appendix C shows a file protocol developed by the region squad managers.  At the early stages of providing files (April 28, 2014 to mid-late May), some projects had already been advertised and files were only provided to the awarded contractor.  Otherwise, if possible, files will be provided at advertising for all contractors bidding on the project or by addendum.  For each region, a point person will be identified as a primary contact.  The point person will be responsible to ensure that information being considered and discussed with the Discipline Lead.  

In addition to region specific projects, as described in the last paragraph, additional working groups will be identified and formed to assess current practice.  These groups will discuss items that need to be addressed for the mid-range plan stage.  It is expected that these groups will be comprised of, but not limited to, personnel that attended the 3D Engineered Models for Construction workshop in April 2014.  The groups will be limited to smaller sizes.  Although the sizes will be small, the collective make up of the combined groups will include preconstruction (including an ACEC identified working group), survey, hardware/software vendors, contractors, construction personnel and other identified key areas/personnel that will add value to developing a mid-range path forward.  This Short-Term Plan will be updated with group makeup and results from the discussions.  

For the region projects in the 2014 construction season,  each project team will be visited, given information about electronic files being made available to the contractor and asked to give any feedback on what the crews may need in the future when projects are advertised without flattened plan sets relying solely on the model.   

For the working groups not assigned to 2014 construction season projects, groups will offer feedback to past successes and challenges.  For example, these projects would include past projects that used AMG such as designer/contractors DB teams, projects that hand-entered data (from plan sets into their models or hardware), projects where electronic files were requested from design teams, etc. It is expected that the groups will provide lessons learned and other suggestions for the mid-range plan.   

The overall objective of the Short-Term Plan is to gather enough information collectively (identified projects and working groups) to help in the development of a solid mid-range plan. The following tasks have been identified as critical information and include, but are not limited to:

Preconstruction – Discipline Lead, Vacant, to be filled as soon as possible
1) Assess needs of additional software/programming needs
2) Assess needs of additional hardware
3) Develop a standard CAD file distribution list, made available to contractors, that would be a minimum effort for all projects in the short-term phase
4) Create a button on Project Explorer that makes it clear design files are available for download
5) Develop LIDAR uses for that give project teams at the scoping phase, the ability to visualize what the project looks like
6) Implement monthly Bentley Webinars for UDOT design teams.  Assess and begin implementation (if approved) of UDOT design squads having primary roles on larger, more complicated projects and having the majority of preservation and rehabilitation projects designed by consultants.  In the transition phase, Bentley could mentor region project teams and assist the design squads on available tools that are relevant to the project.  Additional mentoring could be filled by consultants.  The objective would be to develop a strong design presence at the region level. 
7) Roll-out Bentley Power Inroads.  Work directly and aggressively with Bentley to solve identified issues with using Power Inroads.  Train region design on its use.  Bentley will tailor monthly webinars to assist in the Power Inroads training. 
8) Create a powerful library of templates/libraries that will allow designers to fully utilize 3D capabilities. 

Construction – Discipline Lead, Michelle Page
1) Observe and gather information on automated machine guidance machinery on projects
2) Identify software used on projects e.g. Trimble Business Center, Caterpillar on-board guidance, etc.  Gather data on format needs that may not have been met with file distribution at award
3) Identify hardware used on projects and what may be needed for inspectors and field personnel
4) Identify how contactors verify machine placement.  
5) Identify what techniques owner representation will need
6) Partner with FHWA to ensure concerns about contractor rovers, validation and final models are addressed in mid-range and long-range plan
7) Identify questions and issues about measurement and payment.  Determine how the mid-range plan will address these concerns
8) Identify how change orders will be addressed with construction hardware/software
9) Address concerns of how owners will interpret models rather than relying on paper plan sets

Survey – Discipline Lead, Paul Wheeler
1) Identify Stakeholders
2) Identify Team
3) Identify additional software/programming needs.  
4) Identify needs for seamless data transfer from design to construction survey equipment. 
5) Identify challenges for field verification. 
6) Monitor geo-referenced database being developed by regions

[bookmark: _GoBack]
Training – Discipline Lead, TBD
Training will be addressed midway through the short term to establish what training programs need to be explored. 

1) Identify and illustrate owner needs with respect to AMG
2) Mobile Device applications and software development and implementation
3) Software/apps  research for future needs. 
4) National resources and FHWA training. 
5) Field equipment operation and understanding. 
6) Other needs to be determined as development continues.  

Technology
Technology will be addressed midway through the short term plan.  An analysis of what technological advances and equipment will best suit design and field practices. 

1) UDOT Design Squad needs
2) GIS use and advancement in preconstruction and construction
3) Laptops/Tablets/Phones and the future of each on construction projects
4) Software/apps for 3D design search/development
5) Apps for field use search/development  

The Assignment and Task sheet is listed in Appendix D and will be updated as information is gathered and tasks are completed.  

Finally, the Preconsruction Discipline Lead will be keeping a database that will contain information and data for the identified projects and focus groups.  Beginning in October 2014, Discipline Leads, Central Leadership and 3D Models for Construction Champions will assess the information gathered.  This assessment will be used to further develop both the Mid-range and Long-range Implementation Plans. 

The Short Term plan will be updated as progress is made.  






Appendix A – 3D Models for Construction Workshop agenda




Appendix B - Projects with files provided to contractors


PIN 8086 US-6, Skyview to Tucker – Bid Opening Date 7/30/2013
	Project Manager – Clayton Wilson, Lead Designer – Ryan Anderson

PIN 10390 I-15 North Beaver to Manderfield
	Project Manger – Troy Torgersen, Lead Designer – Jones/Demille, Bret Sorenson

PIN 10001 Red Wash Road – Bid Opening Date 4/29/2014
	Project Manger – Larry Montoya, Lead Designer – Civco Troy Ostler

PIN 10898    I-80 Silvercreek to Wanship – Bid Opening Date 5/8/2014
Project Manager Troy Peterson/John Montoya, Lead Designer – UDOT, Brad Palmer

PIN 11349    SR-145 Pioneer Crossing Extension to SR-73 – Bid Opening Date 5/8/
2014
	Project Manager Matt Parker, Lead Designer HDR Jeremy Christensen
PIN 10916    US-40 Pedestrian Wildlife Crossing – Bid Opening Date 5/13/2014
	Project Manager – Ritchie Taylor, Lead Designer – HDR Chris Entzel

PIN 9990      US-89 Cornia Drive – Bid Opening Datea 5/13/2014
	Project Manager – Patrick Cowley, Lead Designer – UDOT Vance Layton

PIN 10005     4800 West; 9800 South to 10200 South – Bid Opening Date 5/13/2014
	Project Manager – Oahn Le Spradlin, Lead Designer – Parsons, Brandon Cloward

PIN 11777     US-89; Antelope Drive Intersection – Bid Opening Date 5/15/2014
	Project Manager – Patrick Cowley, Lead Designer – UDOT, Chris Whipple

PIN 10810 Vineyard Connector – Bid Opening Date 5/29/2014
	Project Manager – Justin Schellenberg, Lead Designer – Horrocks, Brian Atkinson

PIN 9993     US-6 Soldier Summit to White River – Bid Opening Date 7/2014
	Project Manager – Clayton Wilson, Lead Designer – Stanley, Trent Hanson

PIN 11481     SR-108; SR-37 to SR-79 – Bid Opening Date 6/10/14
	Project manager – Brett Slater, Lead Designer – Horrocks, Tracy Conti










Appendix D – Responsibility and Assignment Matrix
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Appendix C – Files and Naming Convention for Distribution to Contractors

File Name:

PIN# Design Surface Triangles(.dxf)(.xml)(.dgn)



PIN# (Alignment Name) Alignment(.xml)





PIN# Existing Surface Contours(.dxf)(.xml)(.dgn)



PIN# Model Feature Lines(.dxf)(.dgn)





PIN# Design(.dxf)(.dgn)



PIN# Extopo(.dxf)(.dgn)





PIN# ROW(.dxf)(.dgn)



PIN# Survey Control(.csv)(.dc)

PIN# Existing Utility(.dxf)(.dgn)



PIN# Drainage(.dxf)(.dgn)



Additional Comments Text File(.doc)

[bookmark: _GoBack]*ALL FILES SHOULD BE STAND ALONE.




File Description:

File contains the design surface triangles.   No additional lines, features or reference files should be included or attached to this file.  

File contains Main line project alignment in an LandXML format.  If additional alignments have been displayed for use in the plans, each needs a separate LandXML file.  

File contains the existing surface contours.   No additional lines, features or reference files should be included or attached to this file.  

File contains all 3D line strings generated from and displayed through InRoads.  No additional lines, features or reference files should be included or attached to this file.  

File contains your main design lines.  This will include the 3D line strings, any hand drawn lines, cells, etc.   

File contains the existing topography line strings, features, cells, etc.   No reference files should be included or attached to this file.  

File contains the existing Right-of-Way lines and the Design Right-of-Way lines.  This includes all existing and proposed easements.   

File Contains survey control points.

File contains the existing utilities.  No additional lines, features or reference files should be included or attached to this file.

File contains the existing utilities.  No additional lines, features or reference files should be included or attached to this file.

File contains a reference to the spec and list of all electronic files available for download.
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George Lukes (Committee Chair)

Michelle Page (Assistant Chair) - Construction Lead

Central Leadership - Lisa Wilson/Fred Doehring

Bob Peterson Technical Lead

Vacant  (Preconstruction Phase DL)

Paul Wheeler - Survey DL

Michelle Page- Construction DL

Training DL

Region  Design POC for selected projects

ACEC Design Committee

Consultant Design on selected projects

Consultant Design on non-2014 project tesm

Contractors Reps on non-2014 projec t specific teams

Contractor rep

Equipment reps on non-2014 project specific teams

Hardware/software/equipment reps

LG rep

Champions - Region Preconstruction Engineers

Element Status Task Description Start Date End Date

0 DoneST 0.1

Identify and get commitment of 

Champions & Discipline Leads

4/22/14 5/12/2014 A L L L L L L L L L L L L L L L L L

Kick-off On ST 0.2

Reinforce Leadership & Management 

Support

4/22/14 6/3/2014 A L L L L L L L L L L L L L L L L L

On ST 1.1 Identify Team Members 4/22/14 6/15/2014 A L L P L L L L L L

On ST 1.2 Confirm Team/Assign Tasks 4/22/14 7/1/2014 A L L P L L L L L L

On ST 1.3 Identify Stakeholders 4/22/20146/15/2014 A L L P S L

On ST 1.4

Identify add'l Software or Programming 

needs

4/22/14 10/1/2014 A L L P S N L

Done

ST 1.5

Identify hardware needs. Assess region 

current hardward status

4/22/20146/15/2014 A L N P P L

DoneST 1.6

Determine if any changes to suryey spec 

need to release all design files on all 

projects moving forward

4/22/14 4/23/2014 A L L P L N L

ST 1.7 Implement LIDAR for design visualization 6/1/2014 Dec-14 A L L S P S L L L

ST 1.8 Create Design Visualization Tool 6/1/14 Ongoing A L L S P S L L N L

Done

ST 1.9

Develop template for files being supplied 

to contractors

4/22/14 4/29/2014 A L L S P L L L

DoneST 1.10

Create Link on Project Explorer that clearly 

shows electronic files are available and 

ready to download

4/22/14 5/2/2014 A L L P L L L L L

On ST 1.11 Fully Lauch SS3/Power Inroads 5/25/2014 9/1/2014 A L L P S L L L N L

On St 1.12

Develop Design Methods, Templates, 3D 

Line Styles, etc.

4/22/14 11/1/2014 A L L P S S L

DoneST 2.1 Identify Team Members 4/22/20145/27/2014 A L L L P L

DoneST 2.2 Confirm Team/Kickoff/Assign Tasks 4/22/14 6/30/2014 A L L P L

On ST 2.3 Identify Stakeholders 4/22/20146/13/2014 A L L L P L

On

ST 2.4

Identify Add'l software or programming 

needs

4/22/14 10/1/2014 A L L L S N N N L

On

ST 2.5

Identify needs for seamless data xfer from 

design to construction

4/22/201412/1/2014 A L L L P N N L

On ST 2.6 Identify challenges for field verification 4/22/14 12/1/2014 A L L L P N N L

DoneST 3.1 Identify Team Members 4/28/2014 7/1/2014 A L L L

DoneST 3.2 Confirm Team/Assign Tasks 5/15/14 7/1/2014 A L L L

DoneST 3.3 Identify Stakeholders 4/28/2014 9/1/2014 A L L L

On

ST 3.4

Research all AMG specs useful for 3D 

Models in construction

4/28/2014 9/1/2014 A L L L

On

ST 3.5

Identify needs to ensure design files are 

available to all bidders

4/28/201412/1/2014 A L L L

Done

ST 3.6

Visit with Construction crews to identify 

inspection challenges

Jun-14 Sep-14 A L L L

On ST 3.7 Identify Construction software needs 6/1/2014 12/1/2014 A L L L

On ST 3.8 Identify construction hardware needs 6/1/2014 12/1/2014 A L L L

On

ST 3.9

Visit with Copnstruction crews to identify 

M&P challenges

Jun-14 Sep-14 A L L L

ST 3.10 L

4 ST 4.1

Visit Construction sites to understand AMG 

Training needs for Field Crews

A L

ST 4.2

Visit Construction sites to understand AMG 

Training needs mobile devices

A L

Traning ST 4.3

Visit Construction sites to understand AMG 

Training needs for software/apps

A L

ST 4.4

Identify resources for cutting edge of 3D 

engineered models for construction

A L

ST 4.5

Visit construction sites to understand field 

equipment training needs.

A L

5 ST 5.1

Research data transfer from CADD to 

contractors and back

A L

ST 5.2

Research GIS techologies and construction 

integration

A L

Technology ST 5.3

Begin estimating what field positions need 

laptops, tablet and phones

A L

ST 5.4Identify app developers for field use A L

ST 5.5 Research LIDAR phone scan technology A L

Construction

1

Precon

2

Survey

3

Responsibility/Assignment Chart for 3D Models in Construction  Implementation

P  Primary person to complete work

L Learns results of task

A  Accountable to ensure task is complete

N Needs to be consulted

S Shared completion of Work


Microsoft_Excel_Worksheet2.xlsx
Sheet1

														George Lukes (Committee Chair)		Michelle Page (Assistant Chair) - Construction Lead		Central Leadership - Lisa Wilson/Fred Doehring		Bob Peterson Technical Lead		Vacant  (Preconstruction Phase DL)		Paul Wheeler - Survey DL		Michelle Page- Construction DL		Training DL		Region  Design POC for selected projects		ACEC Design Committee		Consultant Design on selected projects		Consultant Design on non-2014 project tesm		Contractors Reps on non-2014 projec t specific teams		Contractor rep		Equipment reps on non-2014 project specific teams		Hardware/software/equipment reps		LG rep		Champions - Region Preconstruction Engineers

		Element		Status		Task		Description		Start Date		End Date

		0		Done		ST 0.1		Identify and get commitment of Champions & Discipline Leads		4/22/14		5/12/14		A		L		L		L		L		L		L		L		L		L		L		L		L		L		L		L		L		L

		Kick-off		On		ST 0.2		Reinforce Leadership & Management Support		4/22/14		6/3/14		A		L		L		L		L		L		L		L		L		L		L		L		L		L		L		L		L		L



		1		On		ST 1.1		Identify Team Members		4/22/14		6/15/14		A		L		L				P								L		L		L		L		L										L

				On		ST 1.2		Confirm Team/Assign Tasks		4/22/14		7/1/14		A		L		L				P								L		L		L		L		L										L

				On		ST 1.3		Identify Stakeholders		4/22/14		6/15/14		A		L		L		P		S																										L

				On		ST 1.4		Identify add'l Software or Programming needs		4/22/14		10/1/14		A		L		L		P		S																						N				L

				Done		ST 1.5		Identify hardware needs. Assess region current hardward status		4/22/14		6/15/14		A		L		N		P				P																								L

		Precon		Done		ST 1.6		Determine if any changes to suryey spec need to release all design files on all projects moving forward		4/22/14		4/23/14		A		L		L				P		L		N																						L

						ST 1.7		Implement LIDAR for design visualization		6/1/14		Dec-14		A		L		L		S		P		S								L				L												L

						ST 1.8		Create Design Visualization Tool		6/1/14		Ongoing		A		L		L		S		P		S								L				L								N				L

				Done		ST 1.9		Develop template for files being supplied to contractors		4/22/14		4/29/14		A		L		L		S		P										L				L												L

				Done		ST 1.10		Create Link on Project Explorer that clearly shows electronic files are available and ready to download		4/22/14		5/2/14		A		L		L		P		L				L						L				L												L

				On		ST 1.11		Fully Lauch SS3/Power Inroads		5/25/14		9/1/14		A		L		L		P		S		L								L				L								N				L

				On		St 1.12		Develop Design Methods, Templates, 3D Line Styles, etc.		4/22/14		11/1/14		A		L		L		P		S		S																								L



		2		Done		ST 2.1		Identify Team Members		4/22/14		5/27/14		A		L		L				L		P																								L

				Done		ST 2.2		Confirm Team/Kickoff/Assign Tasks		4/22/14		6/30/14		A		L		L						P																								L

				On		ST 2.3		Identify Stakeholders		4/22/14		6/13/14		A		L		L				L		P																								L

		Survey		On		ST 2.4		Identify Add'l software or programming needs		4/22/14		10/1/14		A		L		L				L		S				N												N				N				L

				On		ST 2.5		Identify needs for seamless data xfer from design to construction		4/22/14		12/1/14		A		L		L				L		P																N				N				L

				On		ST 2.6		Identify challenges for field verification		4/22/14		12/1/14		A		L		L				L		P																N				N				L



		3		Done		ST 3.1		Identify Team Members		4/28/14		7/1/14		A		L		L																														L

				Done		ST 3.2		Confirm Team/Assign Tasks		5/15/14		7/1/14		A		L		L																														L

				Done		ST 3.3		Identify Stakeholders		4/28/14		9/1/14		A		L		L																														L

				On		ST 3.4		Research all AMG specs useful for 3D Models in construction		4/28/14		9/1/14		A		L		L																														L

				On		ST 3.5		Identify needs to ensure design files are available to all bidders		4/28/14		12/1/14		A		L		L																														L

		Construction		Done		ST 3.6		Visit with Construction crews to identify inspection challenges		Jun-14		Sep-14		A		L		L																														L

				On		ST 3.7		Identify Construction software needs		6/1/14		12/1/14		A		L		L																														L

				On		ST 3.8		Identify construction hardware needs		6/1/14		12/1/14		A		L		L																														L

				On		ST 3.9		Visit with Copnstruction crews to identify M&P challenges		Jun-14		Sep-14		A		L		L																														L

						ST 3.10																																										L



		4				ST 4.1		Visit Construction sites to understand AMG Training needs for Field Crews						A																																		L

						ST 4.2		Visit Construction sites to understand AMG Training needs mobile devices						A																																		L

		Traning				ST 4.3		Visit Construction sites to understand AMG Training needs for software/apps						A																																		L

						ST 4.4		Identify resources for cutting edge of 3D engineered models for construction						A																																		L

						ST 4.5		Visit construction sites to understand field equipment training needs.						A																																		L



		5				ST 5.1		Research data transfer from CADD to contractors and back						A																																		L

						ST 5.2		Research GIS techologies and construction integration						A																																		L

		Technology				ST 5.3		Begin estimating what field positions need laptops, tablet and phones						A																																		L

						ST 5.4		Identify app developers for field use						A																																		L

						ST 5.5		Research LIDAR phone scan technology						A																																		L



































































































































































































































































































































































Responsibility/Assignment Chart for 3D Models in Construction  Implementation

	P      Primary person to complete work
	L       Learns results of task
	A      Accountable to ensure task is complete
	N      Needs to be consulted
	S       Shared completion of Work	      
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3D Engineered Models for
Construction Workshop

\ udot.utah.gov

Hosted by The Utah Department of Transportation and the FHWA Utah Division
April 16, 2014

7:30 Registration
8:00 AM Moderator Kickoff David Unkefer, FHWA

) . Randy Park
8:05 AM Utah DOT/FHWA Leadership Remarks UDOT Project Development Director
8:25 AM Workshop Overview/Objectives and Introductions David Unkefer, FHWA

Overview of 3D Engineered Models for Highway Eric Cylwik, Sundt Construction
8:45 AM . . .
Construction Francesca Maier, Parsons Brinckerhoff

9:45 AM BREAK
Brad Hollister, Wisconsin DOT
Della Mosier, Oregon DOT
David Unkefer, FHWA
Brad Hollister, Wisconsin DOT
11:00 AM Applications of 3D Engineered Models During Design Francesca Maier, Parsons Brinckerhoff
Della Mosier, Oregon DOT

Creating a Plan to Implement 3D Engineered Models

10: i
0:00 AM for Construction

LUNCH (provided)

12:00 P Vendor Demonstrations
1:00 PM Moderator welcome back after lunch David Unkefer, FHWA
Eric Cylwik t Constructi
1:05 PM Delivering 3D Engineered Models for Construction ric Lyl N sundt Cons r.uc on
Francesca Maier, Parsons Brinckerhoff
2:05 PM Using 3D Engineered Models for Construction Francesca Maier, Parsons Brinckerhoff
’ Engineering and Quality Assurance Douglas Townes, FHWA

3:05 PM BREAK

Brad Hollister, Wisconsin DOT
3:20 PM Creating an Implementation Plan (Break out Session) Della Mosier, Oregon DOT
David Unkefer, FHWA

4:20 PM Closing Remarks, Evaluations and Adjourn David Unkefer, FHWA

us Deparimem‘ of TlOﬂSpOﬂ‘GﬁOﬂ Every Day Counts (EDC), a State-based inifiative of FHWA's Center for Accelerating
" ’ Innovation, works with State, local and private sector pariners to encourage the adoption of
.‘ Federal Highway Administration proven technologies and innovations aimed at shorfening and enhancing project delivery
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Appendix C  –   Files and Naming Convention  for Distribution to Contractors   File Name:   PIN# Design  Surface  Triangles ( .dxf )(.xml)(.dgn)     PIN#  ( Alignment Name ) Alignment ( .xml )       PIN# Existing  Surface  Contours ( .dxf )(.xml)(.dgn)     PIN# Model Feature Lines ( .dxf )(. dgn)       PIN# Design ( .dxf )(.dgn)     PIN# Extopo ( .dxf )(.dgn)       PIN# ROW ( .dxf )(.dgn)     PIN# Survey Control(.csv)(.dc)   PIN# Existing Utility(.dxf)(.dgn)     PIN# Drainage(.dxf)(.dgn)     Additional Comments Text File(.doc)   *ALL FILES SHOULD BE STAND ALONE.     File  Description:   File  contains  the design surface triangles.   No  additional lines, features or reference files  should be included or attached to this file.      File contains Main lin e project alignment in an  LandXML format.  If addit ional alignments have  been  displayed for use in the plans, ea ch needs a  separate LandXML file .      File  contains   the existing surface cont o urs.   No  additional lines, features or reference files  should be included or attached to this file.      File contains all 3D line strings generated   from  and displayed through  I n R oads.    No additional  lines, features or reference files should be  included or attached to this file.     File contains your main design lines.  This will  include the 3D line strings, any hand drawn lines,  cells, etc.      File co ntains the existing topography line strings,  features, cells, etc.   No reference files should be  included or attached to this file.     File contains the existing Right - of - Way lines and  the Design Right - of - Way lines.  This includes all  existing and proposed   easements.        File Contains survey control points.   File contains the existing utilities.  No additional  lines, features or reference files should be  included or attached to this file.   File contains the existing utilities.  No additional  lines, features or   reference files should be  included or attached to this file.   File contains a reference to the spec and list of  all electronic files available for download.    


