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Zoom Meeting Platform 
User Information

• Participants are currently muted.

• A Question and Answer Session will 
follow presentations.

• Use Zoom Q & A button to ask 
questions at any time during the 
presentations.

• The meeting is being recorded and will 
be shared on the AII website at 
aii.transportation.org.



Agenda

1. Overview of AII Program
2. Introduction and Overview of Improved Project Delivery 

Using GIS and Advanced Survey
3. Speaker Introductions
4. Caltrans Perspective
5. Colorado Department of Transportation Perspective
6. Michigan Department of Transportation Perspective
7. Key Takeaways and National Survey Results
8. Question and Answer Session with Panel





AASHTO Innovation Initiative (A.I.I.) 

AASHTO Re:source

AASHTOWare

National Transportation Product 
Evaluation Program
(NTPEP)

Development AASHTO Materials 
Specifications
(DAMS)



All about AII – The AASHTO Innovation Initiative

• Established in 1999 & Operating  
since 2000

• Previously called the Technology 
Implementation Group (TIG)

• Facilitate the implementation of  
high-payoff, ready-to-use,  
innovative technologies

• Focus Technologies
• Additionally Selected Technologies

Support the implementation of 
100+ technologies since 2001





Current Active Focus Technologies

Saw Cut Vertical Curb Freight Operations 
eXchange

Hydrogen Fuel Cell 
Technology

Electrically Conductive 
Concrete Heated 
Pavement System

Steel Press Brake 
Formed Tub Girder

Improved Project 
Delivery Using GIS

Wrong Way Driving 
Systemic Approach

Laser Ablation 
Coating Remove

Beam End Repair with 
Ultra High 

Performance Concrete



aii.transportation.org



Expert Panel

Anand Maganti Aaron Ott Rob Martindale Andrew Block

Lance Parve, WSP
Improved Project Delivery Webinar Facilitator



Participant Poll #1



General Overview of Project Delivery 
Using GIS and Advanced Survey 
Techniques
Lance Parve, WSP





Innovations

Streamlined
Earlier 
Delivery

Improved Quality 
Reduced 

Conflicts/CCOs 

Improved
Access 
to Data

Enhanced
Worker
Safety

SAVE 
TIME

SAVE
MONEY

SAVE
LIVES

IMPROVE
QUALITY     

Benefits



Image Credit: FHWA-HRT-21-064 Advancing BIM for Infrastructure: National Strategic Roadmap

BIM4I National Strategic Roadmap 
and Key Components



DABs: DOT Priority Assets
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Utilities/GIS/Survey Use Cases

Geospatially locate utility/ROW/assets earlier for improved project 
delivery 

Use Advanced Survey & Model/Cloud-based Tools for Improved 
Accuracies 

Use 2D/3D visual models & AR/VR/MR in field to streamline e-
construction

Record Data to Systems of Record & Common Data Environment 
Repositories 

Extract model-based asset data for lifecycle uses to GIS, CAD & AMS

Primary Use Cases



Higher cost for mobile LiDAR scanners/UAS to RTS/GNSS Rovers - Resourcing 

Shortage of technical & experienced staff – Training, Knowledge Transfer & 
Retention

Lack of best practices guidance - Workflow, Specification & Policy 
Review/Changes 

Silos in agency organization business areas - Internal & External 
Collaboration 

Lack of available agency resources & funding - Resourcing & Grants

Key Barriers & Overcoming Strategies





1) Advancement in Surveys

2) GIS Repository

3) Process Improvements

4) Vision





Why UAS?
Cross 

Functional 
Application

Accelerated 
Project 
Delivery

New 
Technology

Enhance 
Safety

Increase 
Efficiency

Implement 
Innovation



UAS Accomplishments Unmanned Aerial Systems (UAS)

 $498,218 savings FY 20/21 for D3

 $438,708 savings FY 21/22 for D3

 $321,332 savings FY 22/23 for D3

 Increased Efficiencies

 Improved Safety

 Rapid Response to Emergency 
Work

Pre & Complete 
Earthwork



UAS Technology 
at Work

• 10/24/2021 Slide 
Event Highway 70 in 
Plumas County

• Initial request to 
Point Cloud Contour 
Surface Took 2 Days

• Earthwork Volume 
Report 10/27/2021



Mobile LiDAR 
 Mobile Terrestrial Laser Scanning 

(MTLS)

 898 Lane miles scanned in D3 
since 2012

 Safest and most efficient way to 
collect mainline pavement data





Ongoing GIS 
Efforts

• Project As-builts
• Right of Way lines
• Record Maps
• Topographic Footprint
• Utilities
• Culverts
• Pavement Management
• ADA ramps
• Guardrail
• ITS elements



GIS REPOSITORY



GIS REPOSITORY



Roadkill

Hotspot Map Highlights Areas of ConcernDashboard Gives an Overall View

• Roadkill Application and Dashboard
• Data can be entered in the Field through Application
• Dispatch can enter data when reported on radio
• No more paper forms or record on chalkboard
• Updated as incidents are encountered



Benefits of a 
Robust GIS 
Repository

Start with existing data – No more groundhog day

3D Archival of project As-builts including utilities

One Stop Shop for All Data Needs

Time savings

Risk reduction

Preservation of Information for Future Projects





Programming Document-Planning Document: 
30/60/90% Project Initiation Report (PIR)
@30% PIR
• Purpose & Need
• Scope
• Alternatives
• Assets to be 

delivered.

@60% PIR
• Workplan is confirmed. 
• Resources and schedule 

are loaded for review by  
all.

• PDT reviews and 
comments

@90% PIR
• PDT final review and 

comments on the 90% 
PIR. 

• The Risk Management 
Plan is reviewed and 
certified by executive 
staff.



Need for Data Collection

Having stored reusable 
data ready to go will help 
future projects to define 
better scope, be delivered 
more efficiently and on 
schedule while having a 
better understanding of 
the risks.



Improved Project Delivery Process

Environmental Phase

Early Surveys
Early Design Work
Stake Holder Engagement
Well Developed Design 3D Model



Improved Project Delivery Process

Environmental Phase

 Identify Utility Conflicts
Develop Utility Relocation 

plans and utility easements
 Identify RW needs



Achievable Targets with the 
Improved Project Delivery 

Process:

 Minimizes or eliminates 
changes to project scope, 
cost and schedule.

 Identification of all Right of 
Way (R/W) requirements 
during Environmental Phase

 Utility relocation plans and 
easements during 
environmental phase.

 Better assessment of 
environmental impacts with 
early designs.

 Complete relocation of 
utilities that are in conflict 
prior to construction.





Building Information Modeling for 
Infrastructure (BIM4I)

CALTRANS Project 
Information Modelling



Early Surveys
Innovation
Reduce Risk
“Living“ Asset 

Information Model 
(AIM).



System Source of 
Record for All Project 
Data

Enterprise Data 
Available for 
Everyone Through 
Web Applications

Design

Hydraulics

ROW

Utilities RWE

Surveys

Electrical

Others

External Partners

Structures

GeotechEnvironmental

DATA IS AN ASSET



Improved Project Delivery 
Using GIS and Advanced 
Survey Techniques Webinar

Presented by
Rob Martindale, PLS



What is Utilities Management & 
Asset GIS data?



Ownership Maintenance Dates NotesAsset Type



But GIS data doesn’t 
come pre-packaged



GIS data is 
designed



Timeline

Before 2017 2019 2021 After 2023

Utilities Management & Asset Mapping GIS

Background
The need to 
improve utility 
delays

Evaluating and 
Designing software

Future AspirationsNew Standards
And Data Capture
Requirements



Program Goals

 Having attribute data about each utility enables more 
efficient and productive coordination with utility owners.

 Knowing the location and depth of utilities enables designers 
to change designs to avoid costly utility relocation and 
delays in project delivery.

 During construction, contractors can pull up mapping 
systems that accurately display the location and depth of the 
utilities, so the utilities can be avoided and delays 
prevented.

 The ability to store data in a single platform can minimize 
the cost of data collection on future projects as well.

 Example of PointMan Data from R3 Project, SA 21415



Subsurface Utility Engineering
(SUE) – ASCE 38

Construction Management
ASCE 75

Permitted Utility Installations



Technology and Data Collection



SUE

Permitted 
Installations

Utilities Construction 
As--builts

Cloud (AWS)
Database

API

Technology and Data Collection

Mobile App



Subsurface Utility 
Engineering (SUE)



SUE Deliverables 



SUE QL-A per ASCE 38 Standards



GIS export to CADD



Data for Pre-construction Design 

Plan View 3-D Modeling



Data for Pre-construction Design 



Construction



SUE CAD Data Available for Construction

GIS Database

Mobile Application 



Construction Observation Reporting 









Permitting



Digital As-builts Requirements



Geospatial data

PDF 

Example of Horizontal Directional Drilled (HDD or Bored) installation



Statewide Database



MICHIGAN DEPARTMENT OF 
TRANSPORTATION (MDOT) 
DIGITAL VISION
ANDREW BLOCK – MDOT DESIGN SERVICES



Disruptive Change is 
NOT around the corner 
– it’s here already



 Statewide Document Management System – 2003

 eProposal – 2005

 ArcGIS Enterprise geospatial database – 2008

 eConstruction – 2014

 Required 3D Design Models – 2015

 Automated Machine Guidance – 2016

 Digital Delivery Pilots – 2017 

 Ancillary Asset Management System - 2020



ANCILLARY ASSET MANAGEMENT SYSTEM

Program Goals



ANCILLARY ASSET MANAGEMENT SYSTEM

Data Dictionary
 Living Document

 Data quality and understanding

 Continuous improvement as 
Inspectors and Program Staff 
identify areas



ANCILLARY ASSET MANAGEMENT SYSTEM

Michigan Ancillary Structure Inspection Manual



ANCILLARY ASSET MANAGEMENT SYSTEM

Priority Assets Inspected



ANCILLARY ASSET MANAGEMENT SYSTEM

Work Recommendations



ANCILLARY ASSET MANAGEMENT SYSTEM

RFA Resolutions
Following the implementation of 
MDOT’s new asset management 

program, average closeout duration 
has been reduced from 9 months to 

one month.

Average closeout duration
Q3 2021

293 days

First Request for Action 
(RFA) closeout

March 2, 2022

Average closeout duration after first 
RFA closeout

39 days



DIGITAL DELIVERY PILOT



• Access design from model
• Dynamic Digital File
• Saved Views
• Annotations
• Supplemental Documents

STATIC

DYNAMIC

CONTRACTUAL MODEL



• Access design from model
• Dynamic Digital File
• Saved Views
• Annotations
• Supplemental Documents

STATIC

DYNAMIC

CONTRACTUAL MODEL



Photo courtesy of Granite Construction

Pilot Elements

Training

Contractual Model

Engagement





What is the purpose of 
Construction Plans?

Contractual Models?

GIS Asset Management 
Systems?



Harnessing the 
Changes



How does a DOT adapt
& create a Digital Future 
that best meets their needs?



• Strategic Plan
• Buy-in
• Priorities
• Change Management
• Training

• Adequate Tools
• Data Standards
• Data Access



Clearly define why a vision and 
roadmap for digital delivery is needed

Understand the current state of 
practice & Vision for the future

Develop the Vision & Road Map

Share the Road Map/Implementation

MDOT’s Digital Vision & Road Map Project 



National Survey Results and Key 
Takeaways
Lance Parve, WSP



Respondent Agencies ( Total 18)

WV West Virginia Department of Transportation

CO Colorado Department of Transportation

IL Illinois Department of Transportation

CA California Department of Transportation

AR Arkansas Department of Transportation

AZ Arizona Department of Transportation

SC South Carolina Department of Transportation

WI Wisconsin Department of Transportation

VA Virginia Department of Transportation

TX Texas Department of Transportation

MA Massachusetts Department of Transportation

OK Oklahoma Department of Transportation

TN Tennessee Department of Transportation

MN Minnesota Department of Transportation

MD Maryland Department of Transportation

RI Rhode Island Department of Transportation

MI Michigan Department of Transportation 

ME Maine Department of Transportation 

Responding Agencies



P.5 What are the primary survey methods, tools and technologies used in your agency or contractors to geospatially locate, 
relocate, stakeout, inspect and verify transportation assets/facilities including utilities during design, construction and post-
construction? 

Survey Methods Number of 
Responses

Percentage
(out of 18 responses)

Robotic Total Station (RTS) 15 83.3%
Hand-held Survey Devices 13 72.2%
GNSS/GPS RTK Rovers 17 94.4%
Terrestrial Static LiDAR 13 72.2%
Terrestrial Mobile LiDAR 12 66.7%
Aerial UAS LiDAR 8 44.4%
Aerial UAS Imagery 8 44.4%
Aerial Digital Photogrammetry 13 72.2%
Construction Machinery 5 27.8%
Digital Leveling 9 50.0%
Subsurface Survey-GPR/EM/SPAR 300 8 44.4%
Potholing 10 55.6%
Other (Aerial LIDAR Fixed Wing and Multirotor, GIS 
mobile applications, Radio detection, Utilizing 
contractors when it comes to LiDAR) 4 22.2%

Survey Results: Hardware



Survey Results: Hardware

P.5 What are the primary survey methods, tools and technologies used in your agency or contractors to geospatially locate, 
relocate, stakeout, inspect and verify transportation assets/facilities including utilities during design, construction and post-
construction? 

Survey Methods List of States 

Robotic Total Station (RTS) WV, CO, IL, CA, AR, AZ , SC ,WI, VA, MA, OK, TN, MN, MI, ME 

Hand-held Survey Devices CO, AR, AZ, SC, VA, TX, MA, OK, TN, MN, MD, RI, MI

GNSS/GPS RTK Rovers 
WV, CO, IL, CA, AR, AZ, SC, WI, VA, MA, OK, TN, MN, MD, RI, 
MI, ME 

Aerial Digital Photogrammetry WV, CO, IL, AR, AZ, SC, WI, VA, TX, MA, OK, MN, MI 

Terrestrial Static LiDAR WV, CO, IL, CA, AR, SC, WI, VA, TX, MA, MN, MI, ME 



Survey Findings: As-Built Tools/Technologies (18 DOTs)
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Source: Research Data collected by Online Survey from 18 DOTs 2023; Suri Sadasivam, AASHTO Innovation Initiative-GIS and Survey (2023). 



Comparative Findings: As-Built Tools/Technologies (20 DOTs)
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Source: Research Data collected by Interviews/Web from 20 DOTs 3/2021; Mallela and Parve, Transitioning to Digital As-Builts (2022).

As-Built Results: Hardware



Survey Results: Software
P.6 What are the primary geospatial mapping, surface/subsurface and visualization tools, technologies and application platforms 
used in the field, mobile, office, cloud and/or enterprise for asset data collection including utilities by your agency or contractors? 

Primary Geospatial Mapping Number of 
Responses

Percentage
(out of 18 responses)

ESRI ArcGIS Desktop, Pro and/or ArcGIS Online (AGO) 12 66.7%
ESRI ArcGIS Enterprise 10 55.6%
ESRI ArcGIS Field Maps 5 27.8%
ESRI Collector/Survey 123 7 38.9%
Autodesk Civil 3D/Map3D 4 22.2%
Autodesk BIM360/ACC 0 0.0%
Bentley OpenRoads Designer/Map 12 66.7%
Bentley iTwins 2 11.1%
Bentley OpenGround (gINT/Keynetix) 2 11.1%
Trimble Business Center (TBC) 9 50.0%
Trimble SiteVision 2 11.1%
Topcon 5 27.8%
Leica 6 33.3%
Certainty 3D TopoDOT 4 22.2%
PointMan/Transparent Earth 2 11.1%

Exodigo 0 0.0%
Custom Application 1 5.6%
Other (Trimble Access, Carlson Surveying Software and 
Surveying Equipment, Summit DAT/EM, VrLiDAR) 3 16.7%



Survey Results: Software

Primary Geospatial Mapping List of States 

ESRI ArcGIS Desktop, Pro and/or ArcGIS Online (AGO)
WV, CO, IL, AR, SC, WI, VA, TX, OK, MN, RI, MI

ESRI ArcGIS Enterprise
CO, IL, AR, AZ, SC, VA, TX, OK, TN, MN

Bentley OpenRoads Designer/Map CO, IL, AR, AZ, SC, VA, OK, TN, MN, MD, MI, ME 

Trimble Business Center (TBC) CO, IL, CA, AR, AZ, SC, WI, MN, MI

P. 6 What are the primary geospatial mapping, surface/subsurface and visualization tools, technologies and application 
platforms used in the field, mobile, office, cloud and/or enterprise for asset data collection including utilities by your agency or 
contractors? 



Survey Results: Software
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Survey Findings: As-Built Tools/Technologies (18 DOTs)

Source: Research Data collected by Online Survey from 18 DOTs 2023; Suri Sadasivam, AASHTO Innovation Initiative-GIS and Survey (2023). 



As-Built Results: Software
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Source: Research Data collected by Interviews/Web from 20 DOTs 3/2021; Mallela and Parve, Transitioning to Digital As-Builts (2022).

Comparative Findings: As-Built Tools/Technologies (20 DOTs)



Survey Results
P.7 What are the primary methods used in project delivery and information management in planning, survey/geospatial data 
collection, design and construction and post-construction operations/maintenance and asset management in your agency? 

Project Delivery Method Number of Responses Percentage
(out of 18 responses)

Paper/Mylar (Hard Copy) 9 50.0%

Image (Scan Copy) 9 50.0%
Document File/PDF (Electronic) to Electronic 
Document Management System (EDMS) 15 83.3%
Digital (Model/Asset Objects) to Database 
Management System/Data Warehouse 8 44.4%
Design CAD Model/Data to GIS/Asset Management 
Systems 9 50.0%
Construction Model/Data to GIS/Asset Management 
Systems 5 27.8%
Survey Model/Data to GIS/Asset Management 
Systems 4 22.2%
O&M Model/Data to GIS/Asset Management Systems 1 5.6%
CAD/BIM/GIS/Survey Data/Models to 
Cloud/Web/Hybrid On-premises-Cloud Systems 8 44.4%

Other (MicroStation) 1 5.6%



Survey Results

Project delivery Method List of States 

Paper/Mylar (Hard Copy) IL, AR, AZ, SC, TX, MN, RI, ME, OK, ME

Image (Scan Copy) CO, AR, AZ, SC, VA, TX, OK, TN, MN
Document File/PDF (Electronic) to Electronic Document 
Management System (EDMS) 

WV, CO, AR, AZ, SC, WI, VA, TX, MA, OK
TN, MN, MI, MD, RI 

Design CAD Model/Data to GIS/Asset Management Systems CO, AR, SC, WI, AZ, VA, MA, MN, MI, OK

P.7 What are the primary methods used in project delivery and information management in planning, survey/geospatial data 
collection, design and construction and post-construction operations/maintenance and asset management in your agency? 
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As-Built Results: SOP
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As-Built Results: SOP



Survey Results
P.8 What are the key geospatial information deliverables for digital asset data collection involved to improve project delivery for 
design, roads, pavement, bridges, drainage, environmental, utilities, right-of-way, intelligent transportation systems, traffic/safety, 
construction, survey, operations/maintenance and asset management for your agency? 

Geospatial deliverables No of 
Responses

Percentage (out of 18 responses)

GIS data 15 83.3%
CAD/BIM data 14 77.8%
Georeferenced imagery (hi-res, 360, etc.) data 11 61.1%
LiDAR data 13 72.2%
Subsurface (GPR, SPAR, etc.) data 8 44.4%
Features data 7 38.9%
Materials/compaction data 7 38.9%
Sensor data 2 11.1%
Environmental data 9 50.0%
ROW data 11 61.1%
Traffic data 6 33.3%
Inspection data 8 44.4%
Digital maps 9 50.0%
Digital topography/surfaces (DTMs/DEMs) 11 61.1%
Digital subsurfaces (Utilities/Geotech) 8 44.4%
Reality meshes (combined surfaces/imagery) 5 27.8%
Digital as-builts 8 44.4%
Enterprise facility maps 3 16.7%



Survey Results

Geospatial deliverables List of States 

GIS data CO, IL, AR, AZ, SC, WI, VA, TX, TN, MN, MI, OK, MD, RI, MA
CAD/BIM data WV, IL, AR, AZ, SC, WI, VA, TX, TN, MN, MI, ME, OK, MA

LiDAR data
WN, CO, IL, AR, SC, WI, VA, OK, TX,  TN, MA, MN, MI

ROW data
CO, AR, AZ, SC, VA, TN, MN, MI, OK, MD, MA

Digital topography/surfaces (DTMs/DEMs) WV, CO, IL, AR, SC, WI, VA, MA, TN, MN, MD, RI, MI, ME 

P.8 What are the key geospatial information deliverables for digital asset data collection involved to improve project delivery for 
design, roads, pavement, bridges, drainage, environmental, utilities, right-of-way, intelligent transportation systems, 
traffic/safety, construction, survey, operations/maintenance and asset management for your agency? 



Survey Findings: Information Deliverables (18 DOTs)
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Source: Research Data collected by Online Survey from 18 DOTs 2023; Suri Sadasivam, AASHTO Innovation Initiative-GIS and Survey (2023). 

Survey Results: SOP



Survey Results

Benefits List of States 

Improved agency policies, procedures and workflows WV, CO, IL, CA, AR, AZ, SC, WI, VA, TX, TN, MN, MI, OK, 
MD, RI, MA

Improved lifecycle information management CO, IL, CA, AR, AZ, SC, WI, VA, TX, TN, MN, MI, OK, MD, 
MA

Experienced and trained staff
WV, CO, IL, AR, SC, VA, TX, TN, MN, MI, OK, MD, MA,ME

Deploying advanced modeling (GIS/CAD) tools/technologies
IL, CA, AR, AZ, SC, VA, TX, TN, MN, MI, OK, MD, MA

P.9 What are the greatest opportunities and benefits to improve digital project delivery and data management for 
your agency? 



Survey Findings: Opportunities/Benefits (18 DOTs)
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Survey Results: SOP



Survey Results
P. 10 What are the biggest barriers, obstacles and challenges to improve digital project delivery and data 
management for your agency?

Barriers, obstacles and challenges Number of 
Responses

Percentage
(out of 18 responses)

Lack of available agency resources and funding 10 55.6%
Lack of priorities by business areas 6 33.3%
Silos in agency organization business areas 9 50.0%
Lack of management support 1 5.6%
Lack of clear policies, procedures, contracts and workflows 7 38.9%
Lack of best practices guidance 8 44.4%
Shortage of technical and experienced staff 12 66.7%
Lack of advanced survey technologies 4 22.2%
Lack of advanced modeling (GIS/CAD) tools and technologies 3 16.7%
Lack of enterprise information technologies support and cloud 
access 3 16.7%
Lack of software interoperability 6 33.3%
Lack of software vendor support 2 11.1%

Lack of training for staff 5 27.8%
Lack of data standards 8 44.4%
Lack of agency innovation 3 16.7%
Lack of tangible benefits and positive ROI 2 11.1%

Lack of agency adapting to change 5 27.8%
Lack of asset lifecycle data governance 4 22.2%



Survey Results

Barriers, obstacles and challenges List of States 

Shortage of technical and experienced staff
WV, IL, AZ, SC, VA, TN, MN, MI, OK, MD, RI, MA

Lack of best practices guidance IL, AR, VA, MN, OK, MA, MN, ME

Silos in agency organization business areas CO, CA, AZ, WI, TN, MA, MN, OK, MD

Lack of available agency resources and funding CO, IL, AR, WI, VA, TX, MA, OK, TN, MN

P. 10 What are the biggest barriers, obstacles and challenges to improve digital project delivery and data 
management for your agency?



Survey Findings: Barriers/Challenges (18 DOTs)
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Survey Results: SOP



Question and Answer 
Session



Thank you!

aii.transportation.org


