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Transportation Technology in North Carolina

Presentation Overview:

• About me

• My TEAM and our role for NC

• Background and History in of Transportation Technology in NC

• OpenX Software

• What is it?

• Benefits

• Digital Delivery

• ProjectWise

• Personal Challenge

• Closing

• Pulling it all together

• Questions
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North Carolina Department of Information Technology (NCDIT)

The North Carolina Department of Information Technology (NCDIT) was established 

in 2015 to provide technology services to state agencies and other customers.

It replaced the state's Office of Information Technology.

The NCDIT's work includes: 

• Partnering with agencies: NCDIT aims to be a partner that helps state and local 

agencies conduct government business. 

• Improving websites: NCDIT upgrades state websites to make them more secure 

and robust. 

• Providing data services: NCDIT provides data-based tools to help agencies 

manage their resources and processes. 

• Promoting broadband, public safety, healthcare, cybersecurity, and customer 

service: NCDIT works to promote these areas in North Carolina. 

Transportation Technology in North Carolina
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NCDIT Engineering Design & CADD Services (EDCS) TEAM
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Randall (Rande) Robinson

(Software Support Specialist)

Will Chandler

(ProjectWise Administrator)
Elizabeth Lee

(Bentley ProjectWise Administrator)

Ethan Schwartz

(Bentley ORD Support Specialist)

Kyle Nauman

(Applications Lead)

Jeffrey M. Garland, PE, CPM, PMP (Manager)

REQUESTED

(Training Administrator)

Sandra Sebastien

(Technical Project Manager)

Faith Driver

(Technical Team Lead)
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NCDIT Engineering Design & CADD Services (EDCS)
Primary Customers are:

• NCDOT Leadership Team

• CADD Integration Team & CADD Coordinators

• Technical Services Engineering Design Units

• Environmental Policy Unit

• Environmental Analysis Unit

• Geotechnical Engineering Unit

• Hydraulics Unit

• Location & Surveys Unit

• Photogrammetry Unit

• Roadway Design Unit

• Utilities Unit

• All Other Design Units and CADD users across NCDOT:

• Structures, Rail, Aviation, Traffic, WZTC, Roadside Environmental

• All 14 Divisions

• Division Engineers, DDCs, Construction Engineers, Resident Engineers, etc.

• Private Engineering Firms (PEFs)

• To provide guidance to support their work on NCDOT design projects.
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NCDIT Engineering Design & CADD Services (EDCS)
CORE SERVICES:

• Engineering Design Software and Infrastructure support

• CADD Software Image – Updates and Maintenance

• Licensing/Contracts

• Bentley

• Transoft

• Trimble Business Center (TBC)

• BlueBeam

• Training

• ORD

• MicroStation

• ProjectWise

• OpenX Implementation Initiative Support

• ProjectWise Initiative Leadership & Support

• CADD Equipment – Upgrades, Replacements, and Maintenance

• Research & Recommendations

• Overall Engineering Applications Consulting and Guidance

The LARGER TEAM

• Technology Focus

• Software / Hardware

• Enabled Design 

Environments

• Departmental 

Standards

• Business Rules

• Department Wide 

CADD User Decisions

• Unit Specific 

Standards

• Workflows & 

Documentation

• Training

EDCS

NCDOT & PEF 

CADD Design 

Community

CADD 

Integration 

Team

CADD 

Coordinators
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CADD INTEGRATION TEAM
• Coordinate with Design Disciplines to standardize the NCDOT CADD 

workflow.

• Assist in Coordination to facilitate communication between Discipline 

CADD Coordinators and DIT CADD Services related to Project CADD 

workflow challenges.

• Establish Digital Delivery workflow by addressing and resolving CADD-

related project delivery issues.

• Identify guidance and training and collaborate with Engineering 

Design and CADD Services to provide training.

• Examples of requests to contact this group:

• NCDOT Digital Delivery guidance.

• Project CADD workflow issues related to OpenX.

• ProjectWise CADD workflow challenges with permissions and 

folder structure.  

CADD COORDINATORS
• Project Discipline specific Workspace and CADD support such as for 

Roadway, Hydraulics, Geotech, Structures, Location Survey etc.

• Core Functions:

• Understands the business needs of their perspective design unit.

• Acts as a “first line of defense” to help out their design unit with 

CADD questions, needs.

• Documentation of workflows and design processes

• Testing out the workflows, software, workspaces, etc. to make 

sure it meets the Unit’s needs.

• Examples of requests to contact CADD Coordinators:

• Unit specific CADD issues related to OpenX 

• Unit specific plotting issues 

• Developing any unit specific CADD elements, templates or cells.

• Request unit specific training documentation

11

12



10/28/2024

7

13

NCDIT Engineering Design & CADD Services
High Level Areas of Focus:

•AREA 1: CUSTOMER CENTRIC Approach:

• Focus on continued collaborative coordination with customers

o High Level workflow focus with NCDOT & NCDIT leadership

o Working Sessions with CADD Integration TEAM

o NCDOT CADD Coordinators

o Division DDCs

o External coordination with PEFs, NCLUG, ACEC, other groups

•AREA 2: ProjectWise Initiative Work

• Stability for internal users and PEFs

• Workspace Management

• Consulting and Training

•AREA 3: OpenX Implementation Initiative Work

• OpenX Steering Committee Coordination

• OpenX platform

14

NCDIT Engineering Design & CADD Services

High Level Areas of Focus:

•Area 4: Digital Delivery

• Continued work to move the NCDOT forward in ensuring the transition 

to digital delivery

• Digital Delivery Committee

•Area 5: Overall Documentation

• CADD Guidelines Document (Targeting Version 1.0 at the end of 2024)

• ORD Knowledge Base ServiceNow application

• Websites

•Area 6: Vendor Management

• Contract and Partnership management

•Area 7: Training

• Training for NCDOT CADD users

• Training Planning and Guidance

• Vendor coordination on training opportunities
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Background – History of CADD
CADD means Computer Aided Design and Drafting.

1940s – First digital computer developed

1963 – Ivan Sutherland presents a paper on “Sketchpad” which

allows interactive graphics

1980 – Introduction of Personal Computers (PCs)

1990s – NCDOT begins transitioning from hand drawn

engineering work to CADD utilizing Bentley Software.

2020s – NCDOT transitioning into 3D CADD utilizing the next version evolution of Bentley’s CADD Software.

Background
• The NCDOT continues to utilize the civil design software vendor, Bentley, to provide the

necessary engineering design tools to serve North Carolina.

• Bentley Connect OpenX Design Software, including OpenRoads Designer (ORD), is

replacing MicroStation as Bentley's next-generation civil design technology platform. As

such, the NCDOT is underway with a statewide, technology-focused, OpenX

Implementation Initiative.
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Background
• The OpenX Implementation Initiative aims to move the Department's computer-aided

design and drafting (CADD) operations to ORD which is a comprehensive, multi-

disciplinary, three-dimensional (3D) modeling application that will advance the delivery of

our transportation projects from conceptual design through construction.

• This is a major transition and paradigm shift for the Department that requires training and

testing for a large number of NCDOT engineers, and for the private engineering firm

consultants who work with the NCDOT.

A long road
Awareness

Understanding

Planning / Testing / Training

IMPLEMENTATION

Possible Model Delivery

2022 - 2024 2025? and 

beyond

2016 - 2017 2017 - 2021
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OpenRoads Designer (ORD) is a roadway design software that 

provides a comprehensive modeling environment to support 

design highway designs from concept through construction.

Transportation Technology in North Carolina

Transportation Technology in North Carolina
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The design intelligence is stored with the graphical element.

• 3D Model-Centric  

CURRENT

2D Design Workflows Sheets (PPXS) 3D Model (Incidental)

3D Model

ORD 

2D/3D Design Workflows 
Sheets (Incidental) 

• EVOLUTION = Just like hand-drafted to CADD 

What makes ORD a Paradigm Shift?

Stakeholders              Benefits

Consultants Design Engineers (NCDOT/PEFs)

Contractors and Construction Industry

DOTs, Agencies and Decision Makers

Citizens

The 3D Technology Modeling Evolution is generating a number of 

benefits for stakeholders
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Stakeholders              Benefits

Consultants Design Engineers (NCDOT/PEFs)

Contractors and Construction Industry

DOTs, Agencies and Decision Makers

Citizens

o Design and analyze corridors

o Use immersive corridor modeling capabilities that support 

complex modeling.

• Design in context

o Clearly understand existing conditions and accelerate 

design modeling workflows

Stakeholders              Benefits

Consultants Design Engineers (NCDOT/PEFs)

Contractors and Construction Industry

DOTs, Agencies and Decision Makers

Citizens

• Model and analyze terrain

o Create intelligent models containing not only terrain data 

but also roadway or site features. You can use features to 

visually distinguish structure, appearance, and symbology 

in the design.
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Stakeholders              Benefits

Consultants Design Engineers (NCDOT/PEFs)

Contractors and Construction Industry

DOTs, Agencies and Decision Makers

Citizens

o Model, analyze, and design subsurface networks

o Example: create, manipulate, design, and analyze 

stormwater and sewer networks

o Conflict Analysis / Clash Detection

Stakeholders              Benefits

Consultants Design Engineers (NCDOT/PEFs)

Contractors and Construction Industry

DOTs, Agencies and Decision Makers

Citizens

• Automated Machine Guidance (AMG) is a downstream 

application that can be applied to highway construction 

projects to provide construction efficiencies through enhanced 

location referencing.

• Using a combination of 3D modeling data along with global 

positioning system (GPS) technology, AMG provides horizontal 

and vertical guidance in real time to construction equipment 

operators.
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Stakeholders              Benefits

Consultants Design Engineers (NCDOT/PEFs)

Contractors and Construction Industry

DOTs, Agencies and Decision Makers

Citizens

• AMG involves using construction equipment mounted with 

onboard computers.

Stakeholders              Benefits

Consultants Design Engineers (NCDOT/PEFs)

Contractors and Construction Industry

DOTs, Agencies and Decision Makers

Citizens

• AMG assists agencies and contractors in finishing projects in 

less time and with lower overall cost while providing higher 

quality and safety.

• The use of AMG improves construction efficiency, quality, and 

safety while reducing schedule, cost, and the environmental 

impacts.
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Stakeholders              Benefits

Consultants Design Engineers (NCDOT/PEFs)

Contractors and Construction Industry

DOTs, Agencies and Decision Makers

Citizens

With OpenRoads ConceptStation, you can:

• Assemble context data rapidly from a variety of sources, 
such as 3D reality meshes, terrain data, images, and 
geospatial information to bring real-world settings to your 
project.

• Simplify 3D modeling with easy-to-use engineering sketching 
capabilities to quickly conceptualize road and bridge 
infrastructure

Stakeholders              Benefits

Consultants Design Engineers (NCDOT/PEFs)

Contractors and Construction Industry

DOTs, Agencies and Decision Makers

Citizens

• Rapidly generate 3D layouts with associated project costs 
and share with project teams and stakeholders to choose 
the best option.

• Advance the approved 3D model to the detailed design 
phase to rapidly accelerate project delivery.

• Utilization of Digital Twin technology to improve asset 
management functions
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Stakeholders              Benefits

Consultants Design Engineers (NCDOT/PEFs)

Contractors and Construction Industry

DOTs, Agencies and Decision Makers

Citizens

More efficient use of Citizen’s tax payer dollars.

Stakeholders              Benefits

Consultants Design Engineers (NCDOT/PEFs)

Contractors and Construction Industry

DOTs, Agencies and Decision Makers

Citizens

Ability to more readily “see” and “understand” projects prior to 

construction.
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Stakeholders              Benefits

Consultants Design Engineers (NCDOT/PEFs

Contractors and Construction Industry

DOTs, Agencies and Decision Makers

Citizens

Ability to more readily “see” and “understand” projects prior to 

construction.

Stakeholders              Benefits

Consultants Design Engineers (NCDOT/PEFs)

Contractors and Construction Industry

DOTs, Agencies and Decision Makers

Citizens

Ability to more readily “see” and “understand” projects prior to 

construction.
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National adoption of Bentley OpenX Modeling software

• A snapshot from the end of 

2022 provided by Bentley.

• A state is classified as 

GREEN if the DOT has 

developed an ORD 

workspace and made it 

available to consultants to 

use on projects.

42

NCDOT OpenX Steering Committee

OpenX Steering Committee: By serving in an advisory capacity to the Technical Services 

Director (Executive Decisionmaker) and Chief’s Office, this committee is strategically 

positioned to lead a transition to OpenX in a manner that supports both program health 

and robust project schedules, enhances data and design integration, and provides all 

NCDOT project teams with a sustainable platform for multidisciplinary coordination.  This 

committee is focused on the final plan sets for all projects through the implementation of 

effective transition timelines that minimize project risk and constant coordination with all 

stakeholders.
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Digital Delivery Discussion
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Digital Delivery Discussion
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ProjectWise

• ProjectWise is a suite of engineering 

project collaboration software from 

Bentley Systems.

• It helps project teams design, manage, 

review, share, and distribute engineering 

project content all within a single common 

data environment (CDE). 

46

ProjectWise
NCDOT Use of ProjectWise:

45
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ProjectWise
NCDOT Use of ProjectWise:

• For every new project created for NCDOT's SharePoint Preconstruction site, a Work area for the 

site will be created in ProjectWise of the same name and description at the Project Manager’s 

discretion.

• ProjectWise is the only authorized area to store and maintain CADD files.

• ProjectStore (NCDOT) is no longer a repository for project files. 

• Access to ProjectWise will be set up according to the pre-construction project site's access

• NCDOTs' transition from ProjectStore to ProjectWise was completed in 2022.

• All new projects are to be managed and maintained in NCDOTs' ProjectWise Production Data 

source.

• The CADD Services TEAM provides ongoing support to ensure ProjectWise's performance 

provides users with access to projects and assists in real-time collaboration with NCDOTs' PEFs. 

CPM Project Final Paper
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CPM Project “Problem Statement”
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0 2 - 0 4 - 2 3
R a l e i g h ,  N C

J e f f r e y  M .  G a r l a n d ,  P E ,  C P M ,  
P M P

O RD  &  P W  S u p p o r t e r ,  R u n n e r ,  
a n d  D o u g h n u t  E a t e r

4 Questions

(1) What is the Krispy Kreme Challenge?

(2) Why did you do it?

(3) Tell us all about it. How did you do? 

(4) Should I consider doing it?

02/28/23 JEFF GARLAND KRISPY KREME CHALLENGE MADNESS 52
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Q u e s t i o n  
O N E

Wha t  i s  t h e  K r i s p y  
K r e m e  Cha l l e n ge ?

February 4th, 2023 was the 19th annual event.

The event has raised over $2 Million and is UNC 
Children’s Hospital’s largest unrestricted donor.

Participants begin the Challenge at the Memorial 
Belltower on the campus of North Carolina State 
University in Raleigh, NC.

Runners then travel 2.5 miles through historic 
downtown Raleigh to the Krispy Kreme located 
at the intersection of Peace and Person Streets, 
where they attempt to consume one dozen 
original glazed doughnuts.

The hardest part of the Challenge awaits them as 
they run 2.5 miles back to the Memorial 
Belltower.

02/28/23 JEFF GARLAND KRISPY KREME CHALLENGE MADNESS 54
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02/28/23 JEFF GARLAND KRISPY KREME CHALLENGE MADNESS 55

2400 Calories

Q u e s t i o n  
T w o

Why  d id  you  do  i t ?
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02/28/23 JEFF GARLAND KRISPY KREME CHALLENGE MADNESS 57

2400 Calories

- Personal Challenge

- Something NEW to learn 
and do. (Similar to OpenX 
and ProjectWise)

- Charity Event benefitting 
children

- I like doughnuts

- Community

- FUN

Q u e s t i o n  
t h r e e

T e l l  u s  a l l  a b o u t  i t .  
H o w  d i d  y o u  d o ?
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8:00 START RUNNING 8:23 Krispy Kreme 8:28 RUNNING 8:51 Finish

02/28/23 JEFF GARLAND KRISPY KREME CHALLENGE MADNESS 59

02/28/23 JEFF GARLAND KRISPY KREME CHALLENGE MADNESS 60

2400 Calories
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02/28/23 JEFF GARLAND KRISPY KREME CHALLENGE MADNESS 61

2400 Calories

02/28/23 JEFF GARLAND KRISPY KREME CHALLENGE MADNESS 62

2400 Calories
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02/28/23 JEFF GARLAND KRISPY KREME CHALLENGE MADNESS 63

2400 Calories

02/28/23 JEFF GARLAND KRISPY KREME CHALLENGE MADNESS 64

2400 Calories
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02/28/23 JEFF GARLAND KRISPY KREME CHALLENGE MADNESS 65

2400 Calories

02/28/23 JEFF GARLAND KRISPY KREME CHALLENGE MADNESS 66

2400 Calories
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02/28/23 JEFF GARLAND KRISPY KREME CHALLENGE MADNESS 67

2400 Calories

02/28/23 JEFF GARLAND KRISPY KREME CHALLENGE MADNESS 68

2400 Calories
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Q u e s t i o n  
f o u r

Shou ld  I  con s ide r  
do ing  i t ?

02/28/23 JEFF GARLAND KRISPY KREME CHALLENGE MADNESS 70

2400 Calories

MAYBE!
- Do you like challenging 

yourself?

- Do you like doughnuts? 
(You don’t actually have to 
eat them)

- If not this event, what else 
may challenge you? Get you 
out of your comfort zone?

- What about OpenX 
software and ProjectWise?

69
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Conclusion!
(1) What is the Krispy Kreme Challenge?

The Krispy Kreme Challenge is a student run, 
charity based race supporting the mission of the 
UNC Children’s Hospital.

(2) Why did you do it? A personal challenge and 
supporting a good cause!

(3) Tell us all about it. How did you do?  A cold, 
cold morning, but had a LOT of fun and met my 
personal challenge.

(4) Should I consider doing it? Maybe. If not this 
event, another personal challenge that will 
“push” you and take you out of your “comfort 
zone” like OpenX and ProjectWise.

02/28/23 JEFF GARLAND KRISPY KREME CHALLENGE MADNESS 71

T h a n k  Y o u !

02/28/23 JEFF GARLAND KRISPY KREME CHALLENGE MADNESS 72

Q u e s t i o n s ?
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Pulling it all together

• Like the Krispy Kreme Challenge, our work in State Government is also 

challenging.

• In order for all of us to “excel in chaos”, we all need:

• Organized TEAMS

• Support

• Specific challenges and targets

• A “plan to deviate from”

74

Transportation Technology in North Carolina
ON THE RADAR:

• Focus on Customer Service

• Programmatic Approach, Grow the Team

• Continued collaborative coordination with NCDOT customers

• High Level workflow focus with NCDOT & NCDIT leadership

• External coordination with PEFs, NCLUG, ACEC, other groups

• OpenX Implementation Initiative Work

• OpenX Steering Committee

• Continued adoption of 3D Modelling design software

• Digital Delivery Initiative

• Continued work to move the NCDOT forward in ensuring the transition to digital delivery

• ProjectWise Initiative Work

• PW stability for internal users and PEFs

• Guidance Documents

• Continued Development and Use of the ORD Knowledge Base application
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Question?

Additional Questions? Feedback? Input? Advice? Good Lottery Numbers?

Feel free to contact me directly.

Jeffrey M. Garland, PE, CPM, PMP

NCDIT Engineering Design & CADD Services Manager

jmgarland@ncdot.gov
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