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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.

‘ﬁ—' The meeting is being recorded and will
AA S H D be shared on the All website at

Innovation Initiative aii.transportation.org.



Agenda

1. Overview of All Program

2. Introduction and Overview of Improved Project Delive
Using GIS and Advanced Survey

Speaker Introductions
Caltrans Perspective

Colorado Department of Transportation Perspective
Michigan Department of Transportation Perspective
Key Takeaways and National Survey Results

e

Question and Answer Session with Panel
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All about All — 7he AASHTO Innovation Initiative

 Established in 1999 & Operating oy LRS SPM Torepiie .
since 2000 UPlan PaveSu;te AMG

- Previously called the Technology  cp< ! ' ( LRSPCPS
Implementation Group (TIG) L2 Cable Med/an Barr;erpcps

o . . Plan MDSSﬂMC
* Facilitate the implementation of PB§§ T%VQZ%Q}W
high-payoff, ready-to-use,
innovative technologies Support the implementation of

e Focus Technologies 100+ technologies since 2001
* Additionally Selected Technologies



| All's Role in the Technology Lifecycle \
35 =» ?i&* = T =

Tech Trarsfer

Lead States
Research Pursue

Practical
Applications

=2 ISP 1=20P
= o B o] el o

i

= I=ZpI1=P 1=
ISP ISPpISTpi=Tp

4
5

Industry Practice



Current Active Focus Technologies

Saw Cut Vertical Curb

Steel Press Brake
Formed Tub Girder

Freight Operations
eXchange

Hydrogen Fuel Cell
Technology

Improved Project
Delivery Using GIS

Wrong Way Driving
Systemic Approach

Beam End Repair with
Ultra High
Performance Concrete

Electrically Conductive
Concrete Heated
Pavement System

Laser Ablation
Coating Remove




What is AII1I?
A HT 'I~ P Qe da HTe led Ty )
nnova ion

innovation from the grassroots up: by

= F ok, . :
I n Itl a t I m ( AI n iﬁf’::':‘-.s} or agencies, peer-to-peer.

Active Focus Technologies Previous Focus Technologies Additional Technologies

Nominate a Technology Contact Us

Submit Your Nomination Active Lead States Teams Focus T

Today! .
s Saw Cut Vertical Curb esources

¢ Steel Press-Brake-Formed Tub Girder

* Caltrans Process Improvement Project Report (pdf)
« Caltrans Process Improvement Project Presentation (pdf)

» Caltrans Improved Project Delivery Memo (pdf)

» Base Mapping and Preliminary Design Process Flow Chart (pdf)
» Activities in Environmental Document Phase (pdf)

* Caltrans District 3 Development Policy Document (pdf)

* Caltrans 3D Utility Database Memo (pdf)

+ CDOT Mapping the Underground Presentation (pdf)

* Beam End Repair Using Ultra-High Performance Conc
e Improved Project Delivery with GIS & Surveying
+ Laser Ablation Coating Removal

* Systemic Approach to Wrong Way Driver Safety
* Electrically Conductive Concrete (ECON) Hea

Contacts

Anand Maganti
Supervising Transportation Engineer
Caltrans

Phone: 916-210-9849

Email: anand.maganti@dot.ca.gov

ali.transportation.org



Lance Parve, WSP
Improved Project Delivery Webinar Facilitator

@MIDOT

Michigan Department of Transportation

COLORADO

Department of Transpo

Anand Maganti Aaron Ott



Participant Poll #1




General Overview of Project Delivery
Using GIS and Advanced Survey
Techniques

Lance Parve, WSP




Transportation Facilities Lifecycle
Digital Delivery

Planning & Programming

= Program,/Projects Prioritization/Scoping,/Costs = Project Development & Detailed Scoping
* Program Annual Construction Plans * Project Data Requirements) Data Collection
= Transportation Asset Management Flan | . = 2D/3D Existing Conditions Survey/Reality Ca pture/OTM
* Transportation Improvement Plan-Long-term P anning = Utilities Surface/Subsurface/Geotech Borings Subsurface
S F fssetsDataR i LY i F Envi ental NEPA/P =/ Local Preferred Alternatr T .
Facilities GIS F equirements/Analysis G'SKSL"'UEF * Environmenta &/ Permits/Local Preferre ernative Prelim DESIgI1fEI"IU

Asset Mgmt Systems-AMS Survey/CAD/GIS

Tools:
GIS/AMS/Survey/CAD
g Iq_j—_ - — — — Digital
Facilities & Asset Management e S ,-—:;, : Design & PS&Es/Models

|

Asset Inventories/ Lifecycle Analysis ]

K E ‘éﬂ * Conceptual, Preliminary, Detalled & Final Design
= Assets Monitoring/Inspection E W OE = Environmertal/LPA/Stakeholder-Public Outreach
:r System Performance Monitoring Tools: ) a3 E“ Tools: # 3D Multi-disciplinary Design/PS&Es/Models/BEP
= RealtimeSensars/laT/AIML Monitoring ' o ' # 4D 5Schedule& 50 Cost Estimates
» Emergency Response/Analysis GIS/AMS CAD/BIM/Survey # Simulation & Visualization/AR-VR-MR
* Renewal/Rehabiliation/Reconstruction * Constructability & Coordination/Clash Detection
* Commissioning/Decommissioning J = Riskldentification/Mitigation & Value Engineering J
A ™ T T Physical
Transportation Assets
(Roads, Structures, Drainage, Utilities, Geotech, RR, i :

ITS, Traffic Signals, Signs, Lighting, ROW, Buildings)

Design CAD/BIM

Maintenance GIS

. . Tools: r
Asset Mgmt Systems-AMS Operations & Maintenance Suweyfr:ztfile Apps Bidding & Construction PS&Es/Models
\ .

A

Roads/Structures/Ancillary Assets Inspection Bids & Estimates from Contractors
Maintenance & Scheduling Procurement & Fabrication
Traffic/5afety Operations Construction Scheduling, Phasing & Staging
Traffic/Safety Assets Inspection/Mantenance Construction Layout & Safety

Emergency Response Maintenance Surv ey As-Builts
Maintenance Management/Operations Systems
Assets Post-construction Survey Data Collection
Lifecycle As-Built Model Updates

RFls & Contract Change Orders/Modifications
Work Inspection & Field Survey Verification
Materiak, PayQuantities& Acceptance
As-Built Markup Plans/Record Models

YVYYY YWy Y
L U O R T B |




Benefits

IMPROVE
QUALITY

SAVE SAVE
TIME ‘ MONEY ‘

C )
Innovations

-



BIM4l National Strategic Roadmap

and Key Components

ADVANCING BIM FOR
INFRASTRUCTURE

NATIONAL STRATEGIC ROADMAP

POLICIES &
PROCESSES

DATA &
STANDARDS

22222222

BIMFOR
INFRASTRUCTURE
COMPONENTS

PEOPLE &
SKILLS

TOOLS &
TECHNOLOGIES

nnnnnn g BIM for Infrastructure: National Strategic Roadmap



DABs: DOT Priority Assets

Foundation
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Images Courtesy of and Adapted from: Utah DOT
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US. Department of Transportation
Federal Highway Administration




Utilities/GIS/Survey Use Cas\e

Primary 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

\ 4

|

Record Data to Systems of Record & Common Data Environment
Repositories

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



\

Key Barriers & Overcoming Strategie

N\
‘ 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
4

‘ Lack of available agency resources & funding - Resourcing & Grants
/






1) Advancement in Surveys

P

2) GIS Repository

9

3) Process Improvements

.

4) Vision







Why UAS?

Cross
Functional Enhance
Application Safety
Accelerated
Project
Delivery
Implement Increase \
Innovation Efficiency

New
AL

Technology




\

» Unmanned Aerial Systems (UAS) UAS Accomp lish ments
» $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
« Ultilities

* Culverts
 Pavement Management
 ADA ramps
« Guardrail

* ITS elements

0 42.036 Degrees £
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gion Data Library

i®

wHBCOMM

Telephone Line

Television Line

Fibar Orptic

Elacuriciny

Traffic Signal

=



Type of animal

Lite Stage

Dh - 243

Roadkill Observed sb

Dashboard Gives an Overall View

Roadkill

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

||||||




Start with existing data - No more groundhog day

- 3D Archival of project As-builts including utilities
Benefits of a

Robust GIS One Stop Shop for All Data Needs
: Time savings
Repository

Risk reduction

( Preservation of Information for Future Projects



Process

mprovements




Programming Document-Planning Document:
30/60/90% Project Initiation Report (PIR)

@30% PIR @60% PIR @90% PIR
* Purpose & Need * Workplan is confirmed. <+ PDT final review an
* Scope  Resources and schedule comments on the 9
* Alternatives are loaded for review by PIR.
 Assetsto be all. * The Risk Manage
delivered. e PDT reviews and Plan is reviewed
comments certified by execu

staff.



Need for Data Collection

ﬁ Having stored reusable
o data ready to go will help

Flannlng Project : :
Development future projects to define

Prnject gt e

better scope, be delivered
more efficiently and on
schedule while having a
better understanding of
the risks.

Lifecycle




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

ldentify Utility Conflicts

- Develop Utility Relocation
== plans and utility easements

|ldentify RW needs

T

HAE 1)
|
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U
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Achievable Targ
Improved Project
Process:







Building Information Modeling for
Infrastructure (BIM4l)

CALTRANS Project
ormation Modelling

LR




Early Surveys
»Innovation
»Reduce Risk

»“Living“ Asset
Information Model
AIM).




DATA IS AN ASSET

»System Source of
Record for All Project
Data

»Enterprise Data
Available for
Everyone Through
Web Applications

Structures

Utilities

Hydraulics
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External Partners

Design Electrical
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Improved Project Delivery
Using GIS and Advanced
Survey Techniques Webinar

O

COLORADO Presented by

Department of Transportation Rob Martindale, PLS

AASHID

Innovation Initiative




What is Utilities Management &
Asset GIS data?



Asset Type Ownership Maintenance




But GIS data doesn’t
come pre-packaged




GIS data is
designed



Timeline

Utilities Management & Asset Mapping GIS

° ® (

Background Evaluating and New Standards
The need to Designing software And Data Capture
improve utility Requirements
delays



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.

Pro\21415 Clifton Project

Pedigree
9 Pedigree
Geoid: GEOID18
Revr Type: R8-3, 5238496872: Trimble
GPS Date: 07/06/2022
GPS Time: 04:40 PM
Accuracy: 0.0388 ft
Horz Prec: 1.0254 hdop
Fix Type: RTK
Diff Age: 1
Vert Accur: 0.0473 ft
Vert Prec: 1.3797 vdop
Satellites: 9
Std Dev: 0.0213
Antenna: 6.7602 ft
Site Name: 21415 Clifton Project
Site Northing: 44702.1045823996
Site Easting: 123210.56045595
Latitude: 39.09174211999999
Longitude: -108.45197610999999

Altitude: 4721.7248 ft

» Example of PointMan Data from R3 Proje

4510 - GAS Gasline/low pressure

Properties
Type: 4510 - GAS Gasline/low pressure
Published: 7/13/2022 4:56 PM
Source: Bruce Hale CDOT CM
Owner: Xcel Transmission
Tolerance: 2
Code: 4510
Details
Note: Open cut with flowfill
Utility depth: 4.23 ft
Size: 8" Low Pressure
Material Type: PVC
Facility Owner: Xcel gas
Permit No: 423124
Code: 4510
Pedigree
Version: PM 5.5.7.774
User: robmartindale7+cdot@gmail.com
(i) (o)




Subsurface Utility Engineering  Permitted Utility Installations Construction Manage
(SUE) — ASCE 38 ASCE 75




Technology and Data Collection

U tility Locat e Tool Survey Hand -held Device

o ;
,‘}r’ o 4
A ’

=y

GNSS RTK Timble R10/R12 Point M an M obile

Image Credits: ProStar [ PointMan [ Trimble GNSS / TSC5




Technology and Data Collection

Cloud (AWS)

= N

/ N\

/ ’
' Permitted
Installations
\ —
P 4

T

\
N

- Utilities Construction
: As--builts
l
!
l



Subsurface Utility
Engineering (SUE)




SUE Deliverables

Prod7\CDOT

-
Italian - SS
pe

/
R / SSenvice

AdrenalinelDriven

Adventure Company

BENQFT Tl 71%m

4211 - TELEPHONE Underground fiber optics cable

Send

Properties

Type: 4211 - TELEPHONE

Underground fiber optics cable

Source:

Owner:

Published: 4/29/2022 8:00 AM

Code: 4211
Details

Permit No: 3220119

Owner: Zayo group

Material: Fiber

Size: 1.25n

Number of Conduits: 5

Vertical Clearance:

Misc Notes: Z;ZV;:;JSI)/ installed. Asbuilt
Pedigree

User: MCrabbs

Version: PM 5.5.4.766

Edit } [ Close

11:00 & B C

Prod7\CDOT

Al 71% @

Revr Type:
GPS Date:
GPS Time:
Accuracy:
Horz Prec:
Fix Type:
Diff Age:
Vert Accur:
VertiPrect
Satellites:
Std Dev:
Antenna:

Site Name:

Site Easting:
Latitude:
Longitude:
Altitude:

Elps Altitude:

Elevation:

Site Northing:

R2, 6125517406: Trimble
04/29/2022

02:02 PM

0.0519 ft

0.964 hdop

RTX

7

0.1559 ft

1.3504 vdop

15

0.1418

6.7621 ft

170B
51211.4300700973
98868.958825592
39.1096371113287
-108.537701136648
4768.2557 ft
4712.6559 ft
4761.4936 ft

Close Prev




SUE QL-A per ASCE 38 Standards

Pro\21415 Clifton Project

5950 - GEOLOGY Test hole

e il -
5950 - GEOLOGY Test hole v -

"8 IMG_1669923371.jpg = Tools Close

: Send

Properties Version: PM 5.6.6.804
Type: 5950 - GEOLOGY Test hole Created: 12/1/2022 12:50 PM
Comment: User: belliott@highdesertgj.com
Msrd Depth: 4.83 ft Device: Tsc5 Trimble
Top Of Utility: 4712.4645 ft Revr Type: R12i 6232F00111 Trimble
Code: 5950 GPS Date: 12/01/2022
Photo: IMG 1669924328 jpg GPS Time: 12:52 PM

Bt Accuracy: 0.0352 ft
Utility Size: 8 Horz Prec: 0.8313 hdop
Depth measured to: Top center of conduit pRliALEIE: L
Observation location: Grognn Suheesantn ki e

measure down Std Dev: 0.5417
Utility depth: 4.83 Geoid: GECID18
Pavement thickness: 6" Satellites: 12
sub grade material: Fix Type: HD RTK
Test hole No: Diff Age: 18
Permit No: Antenna: 7.04 ft
Facility Owner: CLIFTON WATER Site Name: 21415 Clifton Project
Material Type: PVC Site Northing: 44686.2932303909
Note: Site Easting: 123571.166540064
edit | [ Close | [ e ] [




GIS export to CADD

Prod7\ Search New

yon|CIUD;% 2 W 1!

® IRE/MAX Bo
oL i wincMike Ma

1

yT1
o)
(2]

(o)

3;
(%)
—~

Map ata Terms of Use

Show Less Check None

W/ 4710- WATER Water line

7 2733 - STORM SEWER Corr steel
pipe/rev

W/ 4710- WATER Water line

KV

4510 - GAS Gasline/low pressure

2777 - STORM SEWER Manhole

<

- Photo Image

LY

- Photo Image

Y

- Photo Image

KV

4379 - ELECTRIC Electric pull box
3981 - MISC. TOPOGRAPHY
Utilities/misc/unknown (note required)

1075 - SURVEY Control
monument/project

CUBIC Y

1075 - SURVEY Control
monument/project

3281 - TRAFFIC SIGNAL Traffic signal
pull box

1075 - SURVEY Control
monument/project

W «

LY <
P ®C ® ® OO0 O0CO0OCOC®O®®O® e e @

4379 - ELECTRIC Electric pull box

LY

- Photo Image

3981 - MISC. TOPOGRAPHY
Utilities/misc/unknown (note required)

N €

4778 - WATER Water valve

J

- Phntn Imane

Attachments

Options

Email Summary
Photo and PDF files
KMZ file

KML file

1Y
Shapefiles

CsV files

Check None




Data for Pre-construction Design
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Roads Designe z pDetectio
T3 & Branch Labeling et Synchronize Drawing

i
] subsurfzce Utility Conflict Detection

u]

Levels

# || Cieria  Global Options

‘? (pone)

| ||| B2 Aow Sck Contict ~[Use St earance |

@ < SufaceTemplate ->\Enable Linear Features
@ Mignment\Geom_Baseline
@ Mignmert\Geom_Baseline
@ Mignmert\Geom_Baseline
@ Conduii"Communications Segment'Comm Duct
@ Conduit'ElecticalSegment\Electric Duct (Bax)
@ Conduit\Gas Segment'(Gas Line (HDPE)
- @ Condut\StormWater\Circular\Stom Water (Coner
- @ Condui\WasteWaterSegment \Sanitary Senvice Li
+ @ Conduil\WaterSegment\Water Line (Ductile bon)
& Comdor\Design
@ Comidor\Design
@ DrainageArea\Catchment\(Grass

= ActivePointCell_dp Soft Clearance
= Bridge_Abutment
- Bridge_Beam_Steel
Bridge_ Bearing Check These Features
=+ Bridge_Cap 2
= Bridge_Column & Conduitiv/asteliaterSegmenfiSanitary Service Line (FVC)
= Bridge_Concrete_Misc & ConduiiwaterSegmentiv/ater Line {Ductile Iron)
Bridge_Deck & Conduil\Electrical SegmentElectric Duct (Box)
Bridge_Fier @ Conduit\C ol Cormen Duct
- Bridge_Railing
Feature Definitions -~

Against These Features

Data for Pre-construction Design

J\dD CivilStorm SewerCAD SewerGEMS
<

License Activation

¢ @ A/ H G

& ConguitivastewaterSegment Sanitary Service Line (FVC)
& Conduif\vizterSegmentl\/ater Line (Ductile Iron)

@ Conduit\ElectricalSegmentElectric Duct (Box)

@ ConduiiC icati Duct

& Conduit\Stormiw/ater\CirculariStorm \Water (Concrete)

Scroll for details

A3

48 Flement Selection




Construction




SUE CAD Data Available for Construction

Mobile Application

Pro\21415 Clifton Project

GIS Database

1

A -

cel HP Gas Line as-built location |

T — E




Construction Observation Reporting

. . . Highway Construction Observation Report Form
Highway Construction Observation Report Form

Photo 3

m o (COLORADO

cbot Department of Transportation

Highway Information

Permit Number:; Highway Milepost:i

Highway: I-70B and 1 Street

Parmit Manager: | ;Joe Carter 1
Utility Inspector: Rob Martindale

Lat:  39.0713391666667 ‘ Long: ‘ -108.570930833333

City: Grand Junction | " ‘ State: |CO

Photo 4

uray Ave

—+

s
19

ogle

ap data ©2021 Terms of Use

Project Description

Xcel gas line relocation
Bl I New line 90 degree bends will go under old gas line in black




Pro\22992 Rogers Mesa

| Bl
e S——

r.

) et B

5.0203 ft i — 44.8578 ft —@— 44.6604 ft=—=0

‘n w,
o 7""‘"& ‘wa

Pedigree

Revr Type: R10, 5824470209: Trimble

GPS Date: 07/18/2023

GPS Time: 10:22 AM
Accuracy: 0.0732 ft

Horz Prec: 0.5862 hdop

Fix Type: RTX

Diff Age: 6

Vert Accur: 0.167 ft

Vert Prec: 1.2073 vdop
Satellites: 21

Std Dev: 0.2777

Antenna: 7.2149 ft

Site Name: 22992 Rogers Mesa
Site Northing: 360378.905427774
Site Easting: 348450.954652444
Latitude: 38.8003352081833
Longitude: -107.786482196612
Altitude: 5650.3308 ft

Elps Altitude: 5596.9613 ft

Elevation: 5643.1159 ft

Prev

5950 - GEOLOGY Test hole

e
Type:
Comment:
Code:

Details

Utility Size:

Depth measured to:

Observation
location:

Test hole No:
Permit No:

Facility Owner:
Material Type:

Note:

Pavement thickness:

Utility depth:

sub grade material:

Send Attach Delete
Form
5850- Gl
Photo
Video

5950 Sketch Map

Sketch Grid Map

| 1 Sketch Grid ‘
i File
I Bore heau |

! Direct observation -Top of Cond... |

4" conduit

Cancel




"8 IMG_1689697744.jpg




Pro\22992 Rogers Mesa

- w

_ WATER 4710 Irrigation 8 vD_1689697815.mp4

Properties
Type: - WATER 4710 Irrigation
Published: 7/18/2023 9:24 AM
Source:
Owner:
Tolerance:
Photo: IMG 1689697539.jpg
Video: VD 1689697629.mp4
Details
Size: 24"
Material Type: Concrete
Owner: Adjacent

large concrete pipe under CMP

Note: crossing the road.
Pedigree
Version: PM 6.0.4.820
Selection User: robmartindale7 +cdot@gmail.com

/ 2049 - CULVERTS Pipe/misc
(note required)

e (o)

Send Stake Pedigree Move Details




Permitting




Digital As-builts Requirements

A
COLORADO DEPARTMENT OF TRANSPORTATION Special Provisions - Section 3.3.4.6.2and 3.34.3
UTILITY PERMIT
FERMITTEE DEFARTMENT LSE ONLY
Maine: _Emery Telecom D Tl 5/31/2017 @ COLORADO flt?vemr’, 06 Faron oo
Mike Behling Pemit i 3170176-U Milepast Department of Transportation
Addrvss PO BoX 620 SHE O70A 00
Orangeville, UT 84537 Region 03 2288
Section Q2
Telephone: (435) 749-1002 Patrol  05-2 Steva Preston 1. Term #116 - Rule 3.3.4.6.2 - CDOT Utility as-constructed/Qut of Service
—— - — -— uirements, data content and accurac
NOTICE TO PERVITTTEL: For unlerground Gacily focatun (afor i, coatuct (he CULts Notieaon Ceater uf Colursh (UNCC) Purseast 10 915108
Bl ;‘»Lf‘af“;'i‘.';;‘:sc.‘::.“m‘:oﬁi".:i.“,i‘.‘.';‘;'f‘:'fé"&%ﬂ;ﬂmﬁ;m&ﬁ?ﬁﬁmz i Fermir'sSpecnl L.L. All utilty installations and out of service lines, within CDOT Right of Way (ROW), shall
by g b e be collected using COOT's mobile application (PointMan). If required please contact
ACTIVITY DESCRIPTION (Farmshed by Permitteey CDOT at cdotpointman@gmail.com to obtain login and passwaord information.
PURPOSE 2 lnstallaion [ ] Adjostment [ Removal [ Visintenance of existing Facility Download the PointMan mobile application through the Apple Store (i0S) or Google

FACILITY (Type, size, class of wansuittanl. design pressure ov ele, § !MMMLMMELHMMM Play (Android). Finally, watch the following quick start guide, the video can be found
DESCRIPTION OF WORK |ns i e line at the following link: https://voutu.be/X-thMvnK7vZw

onduits and fibe 2] JOT
oV “I I—N nline as ¢l to RO ine
NATURE OF INSTALLATI gl ¢ ) Tarvense [Crossing) 1.2. High accuracy equipment requirement:

E Boriad EAeriall(‘mnnd-m:\umed D Atrach. To TTwy. S No.
LOCATION: |-70 Utah State line to 20 road.
County. Mesa City/ Lown: Project Info: pia
ADDITIONAL REMARKS Underground from State line, crossing from Sto N |-70 at Loma interchange, gaing aerial fram 19
road to 20 road overpass. Notily Joel Berschauer for any changes or variances.
SPECIAL PROVISIONS (completed by the Department) The Special Provisions are terms and conditions of this permit.
Any work shall only be in sccordance with the approved plans and special provisions as sel lorth in this per mil and its atllachments
The CLOT inspector s Joel Barschauer “Telephone: 870-250-3356
Wark is W be complaisd on or befons: 5312018 or williin ;r
Worlk time restrictions: Daylight hours only., No weekends, holidays, or during special events Trimble R8 (current version is RBs)
Designated minimurn cover is Sag Special Provisions #21 Designated overbead clearance is /A
i Trimble R10

Supported G

W Trimble DA/DAZ (Catalyst)

:P Trimble R2 (RTK)
dlays, fias applicables Ioel berschaver@state co us

{ATSOSER ATTACHED STANTIARD PROVISTONS, ANTY ADDITION AT SPECTAL PROVISTONS), (TRAFFIC CONTROT. MUST CONFORM T0 THE MTUTCD)

Uther: The field Inspector shall be notified 48 hours prior to beginning work or permit if void, unless prior approal
is obtained. Full Plan set will be available if needed.

Permiltee 15 prohibiled from commencing any work wilhin highway KOW Lo isswance of # Tully endorsed and validated permil. Permil, Trimble R12

plan exhibi, insurance certificatefs). and traffic control plan must be available on site during work. High visibility vests nre required at all LR E

timex during working howrs.

Android 8.0

0512 & Up

? : P HTML Web Browser
1. Your request to use andfor occupy stats highway system rights of way as described above s sranted subject to the terms and condithons of this permit, Trimble SPS985 (current version is
mdudlmlhsmmardanlipedal PMM amwnollhptrmnandﬂamhm nis hereto. SPS986
2. Ta the extent anthnrized by law, Permities herehy a e indemnifs. defend, protect. and save the State of Cnlra, lchrmlesls rmm !
o agalost any loss andéer damages to the propecty almwuwtdum:l pmlenrﬂnl‘o itiee’s Cacilities, ond all loss and/or damage on Blue Star RTK
of Ity to o feath of any persets whotmovrer, rusey of any lais, comsed By ox aguwing out of the vtcupation of Coloradn State Mighway righis urm., by
Permiltes's fucilities or amy part thereol, including bt not limited i ur-pmhm. or remeval nff exicling
faeilities, waless such loss -E v dumugge urises (i the sule negligance ar willlul condiel of the !Lull nl r.mudnmmm nis.

3. Follure by the Pormitiee to comply with any of the included terms or conditiens moy subject this permit 10 suspension o caedlation, at the discretion of the Bad EIf Flex RTK
]Jewamrm of Transportation.

4. I'IIIE I'PIMII' I‘v N!)’l VALID UNTIL
HESED OF THE DEPARTVEN

Y ENDORSED BY ALL PART|

A ITH DATE OF ISSUE AFFIXED BY AN ALTH(
A FULLY EXECUTED COPY OF

w
PERMIT VILST HE ON FILE AT THE TRANSPORT.

RECION DT,
5. Lo wcceptimg is permit the uniderslignid, repressnting Ll Pocoittos, veciles that he or she lss the wuthority  sign for usd bind the Pormittse, snd that he or i = ;
shi Has read, understands aad necepis all the Induded conditis. Leica RTK ~ Andreid anly

Attasted Date : Signature Date Emlid Reach RSZ RTK

i TERR e e e Sk AR :'I;ill-i

Print Name: IPrint Name:
COLORADO DEPARTMENT OF TRANSPORTATION By | Date

Chiet Engineer , Rogional Transportation Director or Designee

Distibution: Region Fik (Ongnal) mce Landscaping Supw
Parmittea/Applicant Inspecter  Joel Berschauer CDON Fone # 0333 $1909
Mece Patrol Supw. 05-2 Steve Preston Provions vamions ane ohsnlzte and shauld nnt banssd |

Version 6 — 1V572021

2829 W. Howard Place Denver, CO 30204-2305 P 970.210.5913 wuww.codot.gov




Prod7\CDOT

v Example of Horizontal Directional Drilled (HDD or Bored) install

16.8292 ft

Properties
Code: 4511 -
252573 ft Msrd Depth: 17.8999 ft w ﬂ'LA’
sty Top of Utility: 5034.9897 ft Do not use or rely upon this ATLAS Bore Pianner for avoidance of underground utliities.
‘ v
' Pedigree 3 m=noo——= = T kT T
19.0798 ft +
GPS EPSG: 4326 - WGS 84 g
Geoid: GEOID18 - . =S ESET
17.4664 ft < F oo -
Revr Type: R10, 5749470168: Trimble -
GPS Date: 10/19/2021 ° S=SETIET
GPS Time: 08:16 PM = == = £
Ao
Accuracy: 0.0293 ft % 1 Top View
Horz Prec: 0.9476 hdop & I Reference Line
Q
Fix Type: HD RTK E Lok 1ie L bl o1 i X |
Diff Age: 1 =
Vert A : 0.0584 ft o
22.2639 ft EILEeCE : O
Vert Prec: 1.7074 vd —l
ert Prec vdop =
Satellites: 12
Std Dev: 0.1298 m
Antenna: 6.5617 ft
Latitude: 40.5814979136322
Longitude: -104.888481321751

Prev



Statewide Database
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Disruptive Change is
NOT around the corner
- it’s here already




Statewide Document Management System - 2003

eProposal - 2005

ArcGlIS 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

To minimize public safety risks due to deterioration of asset conditions
To develop an asset management program for ancillary structures

To develop and maintain an Ancillary Structures database framework

To develop and maintain an ancillary structures program which results in consistency in
managing the various ancillary structure types deployed by MDOT




Data Dictionary

Living Document

Data quality and understanding

Continuous improvement as
Inspectors and Program Staff
identify areas

ANCILLARY ASSET MANAGEMENT SYSTEM

Fie]dName{ Description/Definition AliasName DomainName How to populate
GloballD Unique Global Asset ID (auto generated) GloballD Auto
stre_num Number uniquely identifies the structure and is a fixed ID within Structure Number Auto
the AS program
strc_num_seq Structure number sequence is the numeric component of stre num. | Structure Number Auto
It will be calculated in a background, scripted process and Sequence
concatenated with the prefix of the Ancillary Structure to create the
strc_num field
serv_stat ed Service status of the asset. Options consist of Abandoned, Active, Service Status serv_stat_cdtb Pre-populate,
Proposed, Removed Inspector Verify
next_insp_freq Inspection frequency in months Next Inspection Auto-populated
Frequency from Inspection
insp_grp ed Inspection group assigned to inspect the structure. Coded-value Inspection Group Pre-populate,
where first four characters indicates the Inspection Company, and Inspector Verify
the second four characters indicates the group.
next_insp_date Calculated field indicating the date of the next anticipated Anticipated Auto
inspection based on date of previous inspection and the Inspection Date
next_insp_freq value. (antcp_insp date = last_insp date +
next_insp_freq)
crewhrs Number of erew hours required for a regular inspection for the Crew Hours Office-populated

structure. This field is intended for staff and budget planning
purposes. This value will initially be left blank and populated after
a sufficient number of representative inspections have been
completed.




ANCILLARY ASSET MANAGEMENT SYSTEM

Michigan Ancillary Structure Inspection Manual

MICHIGAN ANCILLARY STRUCTURE
INSPECTION MANUAL

centin NWaW Ludington
ST AREA \ Cadillac
‘ L

(MiASIM)

> Ancillary Structures

@ > Programs > Bridges & Structures > Structure Preservation & Managemer

MDOT's Ancillary Structures Unit implements the department's asset management program for ancillary structures per the Michigan Ancillary
Structures Manual (MIASM). They perform comprehensive asset management of ancillary structures, serve as MDOT's ancillary structures expert,
and provide data to region staff regarding ancillary structure inventory, inspection, and maintenance issues. They also perform structural design
technical reviews of detailed shop drawings and field construction related documents required to be submitted for review and approval

Ancillary Structures Resources
= Sign Cantilever Michigan Ancillary Structure Inspection Manual (MIASIM)
= Communication Tower MIiASIM Appendix A

s Dynamic Message Sign (DMS) Support Structure
MIASIM Appendix B
* Environmental Sensor Station (ESS) Lattice Tower
Cantilever, Type E Installation Inspection Procedure

* Lighting Tower

Cantilever, Type J Installation Inspection Procedure

* Noise Barrier \

* Retaining Wall Frangible Light Standard Installation Inspection Procedure




ANCILLARY ASSET MANAGEMENT SYSTEM

Priority Assets Inspected

Priority Assets Inspected To Date

Culverts Less than 10-Foot Truss Structures

: s

10,000+ Inspected of 33,000 650+ Inspected of 840
33% Complete 80% Complete

4

Cantilever Structures Retaining Walls
‘¢I l.. .‘II

. .

700+ Inspected of 860 180,000+ ft. Inspected

8'7% Com plete of 278,000+ ft.
66% Complete




ANCILLARY ASSET MANAGEMENT SYSTEM

Work Recommendations

= Legend

Retaining Wall Inspection QC Status Other
Work RecID: 1
Structure Number: 55-000478
Work Rec Crestion Date: 8/25/2021 1:45 PM
Status: Opsn

MDOT Region: Metro

TSC: Qakland

Remove soil from top of foundation. Unable to rate foundation

Other
Work Rec ID: 2
Structure Number: S5-001710

Work Rec Crestion Date: 8/26/2021 2:26 PM

Status: Open
MDOT Region: Metro
TSC: Oskland

3
; " ¥
* -
Other
b ADEgit
Wirshay Work RecID: &
'
: Structure Number: 55-000293
= d Work Rec Creation Date: 9/1/2021 1:35 PM
. Stetus: Open
¥ . MDOT Region: Metro
3 TSC: Oakland
N Sail a1 100 of faundstion. Remove sail 10 3" below
¥

Repair/monitor foundation (Concrete, CF)

Work Rec ID: 10

Structure Number: 35-001323

Work Rec Creation Dste: 9/1/2021 &:17 PM
Status: Open

MDOT Regien: Metro

TSC: Oskland

= -E3A54 42004 Degrees

Province of Ontario, Esri Cenade, Esri, HERE, Germin, SsfeGraph, FAQ, METI/NASA, USGS, EPA, NPS, NRCan, Perks Canad]
-



ANCILLARY ASSET MANAGEMENT SYSTEM

RFA Resolutions

Following the implementation of
MDOT'’s nhew asset management
program, average closeout duration
S Mo e e o R TR S 5 e i has been reduced from 9 months to

Requests for Action (RFAs) for Sign Support Structures

AVERAGE CLOSEOUT DURATION (by number of days)

300 :
o (7)   : §:: Average closeout duration
CLOSEQUT TIMES NOW i~ Q3 2021
S ot " 8 TIMES 293 days
- - g FASTER First Request for Action
ot e o ' | | (RFA) closeout
March 2, 2022
B0 ey
. Average closeout duration after first
" o S - RFA closeout
Q3 Q4 Q1 Q2 Q3 Q4 Ql

2021 2021 2022 2022 2022 2022 2023 39 days
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1-696 RECONSTRUCTION
1-275 to Lahser Road

i gl K

/7|

DIGITAL DELIVERY PILOT



CONTRACTUAL MODEL

wr>uwao >

ccess design from model |

ynamic Digital File
aved Views
nnotations

upplemental Documents

Era point

Sioge |0°

[Enreg

1541858

Delx: 2205

o1

w033

111298
ey

a7

1,08 Utilities Existing
0.04 General Notes
0.05 Riprap Header Details

0.06 Construction Joints - Superstructure

0.07 Joints - Substructure
0.09 Superstructure Coating Detail
0.13 Abutment pour diagram

0.10 Deck pour diagram

0.11 EPS Block Lightweight Fill Details
0,12 Slopewall Details

0.08 East Approach Section

1.03 Typical Section_a

1.01 Elevation_a

1.02 Erection Plan_a

WB_2.01 Abutment A Footing View
WB_2.01 Abutment B Footing View
WB_2.02 Abutment A View
WB_2.02 Abutment B View
WB_2.03 Abutment A Section

Description
Overall general plan of structure and approaches
Isemetric view of the structures
Excavation and fill limits in 3D with only pertinent surfaces and s
Plan view of pile layout including location of test piles (red circle

Plan view of existing utilities near the structure
General notes for overall bridge construction
2D details and notes of the riprap header placement and limits a
2D details of longitudinal construction joints for superstructure i
2D details of construction and expansion joints (including expan|
2D detail and notes for barrier & deck fascia coating limits

Proposed pour locations and designations in 2D elevation views

Proposed deck pour locations and designations in 2D plan view
2D details and notes for placement of EPS block lightweight fill
2D details and notes for placement of slopewall adjacent to abuty
2D details including at abutment, approach/sleeper slabs, and u
Annotated superstructure typical section

Annotated general elevation views along the alignment and nor:
Annotated erection plan with dimensions for setting beams alon|
Combine traditional views inte an isemetric of the abutment fog
Combine traditional views into an isometric of the abutment fog
Combine traditional plan and elevation views into an isometric o
Combine traditional plan and elevation views into an isometric o
Traditional sbutment section view with reinforcement (perpendid




CONTRACTUAL MODEL

Access design from model
Dynamic Digital File

Saved Views

Annotations

Supplemental Documents

1
¥ |[E8 RDamwaY

FRLEY

e JRT— SUBSTRUCTURE
/ | COMCRETE
QUANTITIES (CYD)
' EQUR QD
L FOUE Ul POUR] ABUT.A | ABUT.E
- I K]
FIF z
FIF z
I z
I POUR BB POURGE POLR 0O POUR EE POLR FE ¥ X
FIF)
7 ¥
X
| H POUR W POUR X EQURY QLR POUR A8 4.
| consTiT—" CONST /T const 11— conarar—"

T WE RoADwaY

Lo

on
Construction Joint Key (Sha

Abutment/Wing Footing

ete Grade

220
3500HP

3500

(None)

Trapazoidal - 3 x 12

F=leb-bof=f=f=1-




Pilot Elements

SLOPEWALL DETAILS

General

Contractual Model

Geomatry ~
Rotation-X
Rotation-Y
Rotation-Z 00°00°00
Volume 1626.299 Cu.*
Surface Area 1150.58 Sq.*
Material -~

[ Attached Material Concrete

Extended v
Raw Data v
Abutment Wall/Stem ~
Concrete Grade  3500HP
fe (psi) 3500
Location WB. Abutment A
Fixity Expansion
NBI# 219
Slopewall -
NHI# 219

PREEXTENSKH ~_ | L-—tE 1 Concrete Grade ~ 3500HP
fe (psi) 3500

oETALA Location WB. Abutment A
Details See "Slopewall Details” in BO1_63102_Structures_A|
i Tl - v
' . mvey
4 i v
DANVEN PLE A

35 DIA WA HANDLING
HOLE*

SPLICE DETAILS

FOR PILES IN PLAGE [HORIZONTAL JONT)

Engagement

Photo courtesy of Granite Construction



DISTANCE

14.07m

199d2741-6feb-4eb3- Bdc3-
1d1f22c6ae2d|landtech. scene2-p..

Physical/Digital World Interaction

Digital Reality Field Connection to Data
Virtual/Augmented/Mixed Reality




What is the purpose of
Construction Plans?

Contractual Models?

GIS Asset Management
Systems?




Harnessing the
Changes

Increased Industry
Efficiency Changes

Digital

Future

Existing Future
Groundwork Workforce




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




MDOT’s Digital Vision & Road Map Project

‘Share the Road Map/Implementation ‘

Develop the Vision & Road Map

Understand the current state of
practice & Vision for the future

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




National Survey Results and Key
Takeaways

Lance Parve, WSP




Responding Agencies

Respondent Agencies ( Total 18)

WV West Virginia Department of Transportation
Cco 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

X 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




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 Percentage

Responses (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%



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

construction?

Survey Methods

List of States

Robotic Total Station (RTS)

WYV, CO, IL, CA, AR, AZ, SC ,WI, VA, MA, OK, TN, MN,

Hand-held Survey Devices

CO, AR, AZ, SC, VA, TX, MA, OK, TN, MN, MD, RI, M

GNSS/GPS RTK Rovers

WYV, CO, IL, CA, AR, AZ, SC, WI, VA, MA, OK, TN, MN, MD
MI, ME

Aerial Digital Photogrammetry

WYV, CO, IL, AR, AZ, SC, WI, VA, TX, MA, OK, MN,

Terrestrial Static LiDAR

WV, CO, IL, CA, AR, SC, WI, VA, TX, MA, MN,




Survey Findings: As-Built Tools/Technologies (18 DO

17

15

— ) — — —

% OF STATE DOTS
ONLO\OOONAO\OOB

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



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

18

15

% OF STATE DOTS
ONACBNONRRHS

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



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

Primary Geospatial Mapping Number of Percentage
Responses (out of 18 responses)

ESRI ArcGIS Desktop, Pro and/or ArcGIS Online (AGO) 12 66.7%
ESRI ArcGlIS Enterprise 10 55.6%
ESRI ArcGlIS 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
Exodigo 0
Custom Application 1
Other (Trimble Access, Carlson Surveying Software and
Surveying Equipment, Summit DAT/EM, VrLiDAR) 3




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 ag

contractors?

Primary Geospatial Mapping

List of States

ESRI ArcGIS Desktop, Pro and/or ArcGlIS 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, M|




orTtware
Survey Findings: As-Built Tools/Technologies (18 DOTs

% OF STATE DOTS

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



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

18
16

% OF STATE DOTS
ONACOONRRDD

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



P.7 What are the primary methods used in project delivery and information management in planning, survey/geospat
collection, design and construction and post-construction operations/maintenance and asset management in your age

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)

WYV, 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
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Comparative Findings: As-Built State of Practice (50 DOTs)

100
90
80
70
60
50
40
30
20

% OF STATE DOTS

10 10 10

Paper/Mylar Image/Scan Electronic PDF Digital Models

Source: Research Data collected by Interviews/Web from 50 DOTs 3/2021-12/2022; Mallela and Parve, Transitioning to Digital As-Builts (2022).
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P.8 What are the key geospatial information deliverables for digital asset data collection involved to improve project deli
design, roads, pavement, bridges, drainage, environmental, utilities, right-of-way, intelligent transportation systems, tra
construction, survey, operations/maintenance and asset management for your agency?

Geospatial deliverables No of Percentage (out of 18 responses)
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% A



P.8 What are the key geospatial information deliverables for digital asset data collection involved to improve project del
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

List of States

GIS data CO, IL, AR, AZ, SC, WI, VA, TX, TN, MN, MI, OK, MD, RI,
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)

WYV, CO, IL, AR, SC, WI, VA, MA, TN, MN, MD, RI, MI




Survey Findings: Information Deliverables (18 DOTs)

20

15

LN
o

14

—_
co N

% OF STATE DOTS
AN

13

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



P.9 What are the greatest opportunities and benefits to improve digital project delivery and data manage

your agency?

Benefits

List of States

Improved agency policies, procedures and workflows

WYV, CO, IL, CA, AR, AZ, SC, WI, VA, TX, TN, M
MD, RI, MA

Improved lifecycle information management

CO, IL, CA, AR, AZ, SC, WI, VA, TX, TN, MN, MI, O
MA

Experienced and trained staff

WYV, CO, IL, AR, SC, VA, TX, TN, MN, MI, OK,

Deploying advanced modeling (GIS/CAD) tools/technologies

IL, CA, AR, AZ, SC, VA, TX, TN, MN, MI
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Survey Findings: Opportunities/Benefits (18 DOTs)
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Source: Research Data collected by Online Survey from 18 DOTs 2023; Suri Sadasivam, AASHTO Innovation Initiative-GIS and Sufvey (2023).
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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 Percentage

Responses (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% g

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% \ 4

Lack of agency adapting to change 5 27.8% \‘

Lack of asset lifecycle data governance 4 22.2% A



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

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, W1, VA, TX, MA, OK, TN, MN




Survey Findings: Barriers/Challenges (18 DOTs)
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