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Overview
Preconstruction Workshop – 5/17/23

• Learn what OpenX 
Implementation is, 
why it’s important, and 
NCDOT’s efforts to 
fully transition.

• Overview of how 
Digital Delivery will 
benefit all aspects of a 
project’s life cycle.
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Time for a Poll Question
Preconstruction Workshop – 5/17/23

Time for a poll question
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Definitions
Preconstruction Workshop – 5/17/23

The OpenX platform (e.g., OpenRoads Designer, 
OpenBridge Designer, Open Ground, etc.) 
represents a major change in the evolution of 
design software.  Potential benefits of switching to 
OpenX include:

• Data and design integration

• Improved software capabilities

• Enhanced platform for multidisciplinary 
coordination
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Definitions
Preconstruction Workshop – 5/17/23

Digital Delivery:

• The transition away 
from traditional 
paper/pdf plan sets to 
digital 3D models 
(digital twins).

• Includes focus on both 
design and asset 
information.
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NCDOT Initiative Roles
Preconstruction Workshop – 5/17/23

NCDOT has undertaken two (2) different initiatives that are
both led by Steering Committees:
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Road map for data 
that is used for full 

project life cycle 
(including data 

governance)
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effective 
implementation to 

the OpenX 
software

Digital Delivery OpenX Implementation



OpenX and Digital Delivery in 
the Project Life Cycle

Preconstruction Workshop – 5/17/23
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Preconstruction Workshop – 5/17/23

OpenX
Project Implementation
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Why is converting to OpenX 
important?

Preconstruction Workshop – 5/17/23

• Who really wants to change from the old way of
doing things? It’s just a minor change in the
approach to software delivery.
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Why is converting to OpenX 
important?

Preconstruction Workshop – 5/17/23

• Bentley has ceased support for the V8i Select
Series product line.

10

Support Status Continuous
Support

Full
Support Expiring Support Support

Discontinued

CONNECT Edition 1 X

V8i SELECTseries 10 X

V8i (Earlier SELECTseries) X

V8, XM, 2004,… X

1 CONNECT Edition versions released prior to January 1, 2023, will be supported at least until December 31, 2025 
(If an application enters Expiring Support before December 31, 2024, the support period will last until the end of the
Expiring Support phase, which may be prior to December 31, 2025).



Why is converting to OpenX 
important?

Preconstruction Workshop – 5/17/23

• Microsoft will no longer support Windows 10 on
October 14, 2025.

– It is likely the NCDIT will transition NCDOT out of
Windows 10 prior to this date.

• Current design software (V8i) will be even
further at risk once we transition to Windows 11.
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Why is converting to OpenX 
important?

Preconstruction Workshop – 5/17/23

• Having NO implementation plan WILL lead to
project delivery delays and additional project
expenses.

12



OpenX Migration Initiation
Preconstruction Workshop – 5/17/23

• OpenRoads Designer (ORD) 
Migration memorandum tentatively 
sets the ORD implementation 
timeframe for the first quarter of 2019.

• The memo states that there were still 
some significant items that needed to 
be addressed prior to full 
implementation.
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August 14, 2018



OpenX Migration Efforts
Preconstruction Workshop – 5/17/23

• Training Guidelines, CADD 
Conversion Guidelines, other 
guidance documents developed 
to help guide NCDOT and its 
partners.

• Extensive coordination between 
NCDOT and Bentley to resolve 
bugs in the OpenX software.
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September 3, 2021



PEF Readiness Survey
Preconstruction Workshop – 5/17/23

• Online survey completed to assess PEF 
readiness to transition to OpenX

• Feedback from 44 firms, including 11 (25%) 
Small Professional Service Firms (SPSFs).
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December 2022



PEF Survey Response Themes
Preconstruction Workshop – 5/17/23
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OpenX Steering Committee
Preconstruction Workshop – 5/17/23

OpenX Steering Committee formed in Jan 2023

• Multi-disciplinary with both NCDOT & PEF reps
Goals:
• Guide NCDOT in implementation of OpenX
• Provide support to project delivery teams during 

implementation
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January 2023



Risk Management Process
Preconstruction Workshop – 5/17/23
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Focused on ongoing risk assessment to:
• Reduce uncertainty
• Improve communication
• Identify ownership
• Improve continuity

Feb - Apr 2023



Risk Assessment
Preconstruction Workshop – 5/17/23

• Risks assessed based on probability of 
occurrence and likely impact of the risk.

• Action Plan (and risk owners) then developed
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Managing Risk
Preconstruction Workshop – 5/17/23

• OpenX Committee reached out to project development 
teams to determine the current status of project transition 
from V8i to OpenX.

• Responses: 18 total units
– 14 Divisions

– 4 units (PMU, SMU, Rail, NCTA)

– 100% response rate

• Focused on design software (OpenX vs. V8i) used for:
– The primary plan set (typically associated with Roadway & Hydro)

– Supplemental design software (SMU, Geotech, rail, traffic, etc.)
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Managing Risk
Preconstruction Workshop – 5/17/23

• Approximately 1,000 projects (853 applicable* projects) to 
be let after mid-2024 (and on PE MF List)
– 14 Divisions

– 4 units (PMU, SMU, Rail, NCTA)

– *Excludes projects that are not using design software or are not 
relevant to this exercise for other reasons (e.g., project to be 
deleted or project not started yet).

21



Managing Risk
Preconstruction Workshop – 5/17/23
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• Approximately 34% of all projects already have work being 
developed in ORD.

• This information provided is specific to primary plan sets to 
be let in mid-2024 or beyond
– Not representative of OBD/OBM, Open Ground, etc.

• This is encouraging (better than anticipated), but still 
leaves much work to be completed.



Preconstruction Workshop – 5/17/23
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Managing Risk
• Information collected included:

– Total projects vs. projects in V8i

– Projects by month being Let

– Costs associated with each project

• Used to evaluate Department-wide risks.
• Information collected is being used by the Committee to 

determine an OpenX implementation date.



Short-Term Expectations
Preconstruction Workshop – 5/17/23

• OpenX Steering Committee is working to finalize a date
in mid-2024 where all projects must be converted to
OpenX (or started work in OpenX).

• Anything that deviates from this will be reviewed on a
case-by-case basis.

• This cutoff date is specific to the use of OpenX for
2D deliverables ONLY.

• Expectations will be consistent with current Department
guidelines
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Pilot Projects
Preconstruction Workshop – 5/17/23

• Committee is currently leading a multi-discipline effort to 
convert a handful of projects to OpenX.

• A diverse group of projects have been selected that vary 
based on the project’s:
– Size, 

– Complexity, 

– Stage of development,

– Schedule

• Desired Outcome: to support project managers and 
project delivery teams. 25

May 2023



Scope of Work
Preconstruction Workshop – 5/17/23

• The scope of work is to convert Microstation V8i files to 
OpenX.

• Goals:
– Identify inter-discipline workflows, 

– Determine level of effort required to convert,

– Identify potential roadblocks in the conversion efforts

• Develop standard scopes of work for project conversion. 
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Reminder:
Effort is for 2D Deliverables ONLY



Ongoing OpenX Committee 
Efforts

Preconstruction Workshop – 5/17/23
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Identify transition 
status of projects

Develop 
Implementation 
requirements and 
decision matrix

Pilot projects to 
transition to OpenX

Coordinated 
outreach on 
approach to 
implementation

Complete risk 
assessments



Time for a Poll Question
Preconstruction Workshop – 5/17/23

Time for a Poll Question
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Preconstruction Workshop – 5/17/23

Digital Delivery
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Overview of Digital Project Delivery at the 
National Level

PennDOT SYNCHRO Training -
HDR



What is Digital Delivery?

DIGITAL WORKFLOWS are data-
based exchanges resulting in 
deliverables for computer systems. Digital Delivery is about Sharing 

Project Information Digitally

DIGITAL DELIVERY of project data utilizes 
3D models and other files to enhance 
design activities, facilitate construction, and 
incorporate digital information to support 
the asset management lifecycle.

ELECTRONIC WORKFLOWS are 
paperless, but document based –
deliverables for people. 



What is Digital Delivery?

Utah DOT defines Digital Delivery as 
data is compiled digitally from each stage in 
the lifecycle of the project, reducing the need
for paper, capturing as-built information, and 
aiding decision making by downstream users.

Digital Delivery is about Sharing 
Project Information Digitally

PA and AZ define Digital Delivery as 
modernized approach to project delivery processes 
and contract media that incorporates digital data. 
Simply stated, construction projects have the ability to 
be bid using 3D technology and no longer only be 
delivered in a traditional 2D construction plan format.



Concepts of Digital Delivery

Digital Handoffs for 
Asset Lifecycle

Contractual Model-
Based Deliverables

Model-Centric 
Design and 

Collaboration



What Digital Delivery is NOT

An ApplicationFlip of the Switch3D/4D/5D Only



Improved design 
quality

DOT and Contractors using the same 
information

Data visualization allows project teams to optimize 
construction means, methods, and schedules

Streamlined data collection 
that
reduces duplication of work

Ability to access the right 
information at the right 
time

Benefits of 
Digital Delivery



Lack of open data 
standards

Challenges of 
Digital Delivery

FABRICAT
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ENT



Change can be difficult

Challenges of 
Digital Delivery



Digital Delivery State of the Practice
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PennDOT 3D2025 Roadmap



Arizona DOT Multi-Year Roadmap
A Phased Approach



Iowa DOT Strategic Plan

• Look at past initiatives, many that were unconnected

• Document Gaps

• Identify Tactical and Strategic Goals 

• Implementation and Evaluation Plan



Federal-Level Initiatives



National Research Initiatives



FHWA Initiatives



Joint Technical Committee on Electronic Engineering Standards



Joint Subcommittee on Data Standardization (J-STAN)

Mission:
To champion and coordinate the implementation of 
open data standards and schema development with 
the goal of enhancing seamless information 
exchanges throughout the lifecycle of all assets, with 
the goal of improving management of transportation 
systems and assets.

Connecticut Florida

Iowa Kentucky

Minnesota Mississippi

Montana South Carolina

Utah FHWA



Transportation Pooled Funds: BIM for Structures and Infrastructure



Why Digital Delivery Matters
Preconstruction Workshop – 5/17/23
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• The world has gone Digital

• Data is the new oil / gold rush

• We are constantly generating or collecting 
data

• Integrated/enterprise data is far more valuable 
that silo’d data



Digital Delivery for NCDOT
Preconstruction Workshop – 5/17/23
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• NCDOT is early on in the Digital Delivery 
initiative.

• We are completing a gap analysis to 
determine what works best for us.

• NCDOT is reviewing how Digital Delivery 
fits into our processes 
– i.e., What works best for us.



Where NCDOT is today
Preconstruction Workshop – 5/17/23
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OpenX Model Delivery
Preconstruction Workshop – 5/17/23
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Preconstruction Construction Asset Mgt

2d Plan Set 
(Plans, Profile, 

XSC)

3d Grading 
Model ? 

(only surface)

2d PDF Files

2d Asbuilt
Markups

Deliverables

2d Asbuilt
Markups

3d Model
(Pipes, Features, 

data) Access to view / 
markup model

Asbuilt Model 
Digital Data



Digital Delivery - CDE
Preconstruction Workshop – 5/17/23
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Preconstruction Construction Asset Mgt

Common Data Environment
A central repository where all digital 

data and information is stored 

3d Model
(Pipes, Features, 

data)

Multiple CDEs + Not Connected = 
Silo’d Data



Benefits of Digital Delivery
Preconstruction Workshop – 5/17/23
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• More design information passed to construction = 
reduced risk 

• Modeling of subsurface in design = reduced 
conflicts in construction

• Better asset visibility and reportability
• Improved inventory tracking
• Digital Twin of what is constructed can provide 

value years down the road when future changes 
occur



NCDOT’s Approach to Digital 
Delivery

Preconstruction Workshop – 5/17/23
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• Project Charter – posted on DD Website
• Executive Sponsorship
• Partner firms to assist
• Work closely with OpenX
• Work closely with Industry
• Not a project but a business transformation
• 5-year plan  … broken out into 6-12 month chunks



What is Next ?
Preconstruction Workshop – 5/17/23
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• Partner together and embrace the change!

• Assessment of Digital Delivery readiness .. Coming soon

• When we are ready .. piloting



Stay Informed!
Preconstruction Workshop – 5/17/23
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Digital Delivery Updates planned for inclusion in PDN Newsletter



Stay Informed!
Preconstruction Workshop – 5/17/23
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Digital Delivery Website



Questions?
Preconstruction Workshop – 5/17/23

David Clodgo, PE, PMP
Design Development & Support Lead,
Divisions 7 & 9-14
NCDOT Roadway Design Unit
djclodgo1@ncdot.gov

Bryan Edwards, PE, CPM
Electronic Construction Systems Engineer,
NCDOT Construction Unit
bedwards1@ncdot.gov

Kevin Martin
Transportation Digital Delivery Services Advisor,
HDR
Kevin.Martin@hdrinc.com
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Results of Survey
Preconstruction Workshop – 5/17/23
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