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Digital Delivery ( (

Moving Asset Location and Descriptive Data Seamlessly with Zero Loss Throughout Its Lifecycle
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Prior to Digital Delivery

Spatial Representation (graphics) and Attributes often separated between toolsets & manually linked
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GIS Supported 1

Digital Delivery Foundation
GIS = Database, Integration Tools, Support of All Data Types & Models, Apps

Link Pay items to
Design Elements

Define Design
Standards

Contractually
Enforce Design
Standards

Establish Asset
Data Standards

Establish Later




Digital Delivery Workflow

Tools for Designers
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Advancing Infrastructure

Digital Delivery

@ You will need Portal Access to use these tools

Documentation and Tools Map

TOOLS FOR DESIGNERS

Digital Delivery Workspace

[ LAUNCH TO@L
Generata dasign using updated
CADD standards

NOTE: Existing UDOT assets can be extracted using the

Assel Extraction Tool. =

Validate the Design

[ LAUNCH TO@L
Upload the DGN to the CADD Validation
Tool at complation milastonas and
bafora the conversion to GIS.

NOTE: All UDOT projects (digital and traditional) should
complete up through this step. This is step is
critical prior to running step 6.

Generate Item Type Report

[ LAUNCH TO@L
Generata ltam Type Report in Excal.

NOTE: This data preparation is critical for field tools.

Run Pay ltem Validation

[ LAUNCH TO@L
Verify MastarWorks and the ltem Type
Raport align bafore creating the Pay ltam
DGN and providing it to the contractor.

Pay ltem DGN Creator

[ LAUNCH TOGL
Prapara DGN output of Pay ltams for
contractor to view items by location.

GIS Conversion Tools

Convert DGNs to GIS using one or
all tools available. The end user
determines which tool is used.

QXD support
There are iwo conversion apions ava
2 Single File Conversion Tool (Poriaf)
[ Batch Comversion (requires sccess to UDOT PryoctiViss)
NOTE: Staps 1-5 must ba complatad prior.
LWLLR Y Supports online platforms ¥ Maps)
Tool is currendly in development
NOTE: Staps 1 & 2 must be completed prior.

Supports UDOT ROW
2 ROW Conversion Tool (Portal)
MOTE: Staps 1-5 must be complated prior.

M&P / A&D Pay ltem Details

[ LAUNGH TOOL
Run tool to include Pay ltam
Dietails Tabla in GIS database.

It is the responsibility
of the Designers to run
these tools at standard

completion milestones:

30% ®

60% o

90% ®

1
M'%e

Whenever an update is
made to the design or
pay item information,
the tools will need to

be rerun starting
with Step 2. 0
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Field Tools for Construction Progress Inspections

Capturing construction data to support digitalization of the entire workflow

Daily Progress Report o\ =
» App natructions (expand for more info)
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Apps ( (

GIS = Construction Progress Inspections, Geotechnical, e-Ticketing, Dashboards, Collaboration

12:19 PM Tue Oct 18 ese il = B 28%@ )
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GIS = Construction Progress Inspections, Geotechnical, e-Ticketing, Dashboards, Collaboration

12:25 PM Tue Oct 18 sss il 8 28%8 )
< Maps 16663 115 & St Hwy 13 S Q
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35+58.7 39.03

Quantity calculations S

35+02.370.47

From Elevation
4295

To Elevation vern ‘ ‘
4293 :

- )
Slope y

01 mr
O Segment Length
56.4

-
RELATED

O( ¢ )> . >
(m Pay Item Detail Table &
= _




Apps

GIS = Construction Progress Inspections, Geotechnical, e-Ticketing, Dashboards, Collaboration

Planning Collection Analytics Visualization Integration
Baseline Boring Location  Boring Location Boring Data Lab Input & Data Reporting & Geotechnical Design
Establishment Layout Validation Field Collection A EWSIS Import/Export Analytics Integration

GeOteC h n | C al GPS accuracy 44.7 ft + 30 ft required Core Sample Material - Table Layer
B4-02 & Related to B4-02 X Collect v
Workflow 47.506632°N 122.294472°W 2.287.1m o )
= Core Sample Material - Table Layer
Su O rt 5“““‘“ Related to B4-02
p p Edited N
3d |
2,
. 4% \S No value
General B4-02 Information e
A
. . ’ ) No val
Project Name: S Lane Project ‘°% { Project Core Sample General Info. * v ovale
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» Project Core Sample General Info. * ~
Lab Sample Not Sent Project Core Sample Mensuration * v
Driling Status 3 45032+ 06119.93 i.eB-2
R N /".f' GBS AKUD Project Core Soil Sample v
Not Started  Started Complete ot &
Complete i.e logging type - layer number - 2 digit mo...
Borehole Drilling Notes Logging Completion v
Enter general project notes
‘ Borehole Depth (ft) > 5
Drilling Start Date 0.000000 P 5
>
Drilling End Date % i
0.0 £y
. ( () Drilling Company Sampling Meth » Project Core Sample Mensuration * v
() Drilling No able
Drilling Method Project Core Soil Sample v
( @Q Method 0.0 (
Drilling Equipment Location (X,Y)
C Equipeme i s> Logging Completion v
on
) Driller Logged B =
\ Y



APPs ( (

GIS = Construction Progress Inspections, Geotechnical, e-Ticketing, Dashboards, Collaboration

@ DOT-Ops Management X+ v = @ X
€ 2C g i i 71 ge/Page/2data_i 1 2-187¢8a36552-lay Middle-North 2% »0@ :
B ek B Resources W VT [ SiteScan W Deepleaming [ Lidar W OC [ ExperienceBuilder W )5 W Data [ Vores W 30

DOT - Operations Management Project Status New Main South . M te Sca in (] ® | Dro n e Su p p O rt
/ > e - = e AR ~E < Editfeature

{8} Settings v

Volume, Area & Length Calculations

Seeding Type I
E | Wheatgrass-Bluegrass 2 ‘ .
e s | Change detection

Unit

§ Area(sqft) - Geodesic

Imparial 10935

Area e
9,681.60 ft* m
Perimeter

600.98 ft

Design Visualization

Underground Utility Data Management

Zo01d 88
'
T — Bedding AOIs ‘
Bedding AOls Seeding Type Whestgrass-Bluegnast ¢ 5 G & experi i 1 2% »0@ :
Aroa (sq ft) - Planar 16065 W R W Resources W VT W SiteScan W Deepleaming [ Lidar W OIC W BperienceBuiider W )5 W Data W Voxes W 30
Soeeding Typo Wheatgrass-Bluegrass
res g )5 Phasor 154" U] Ava(sq)-Geodesic 10,935.00 DOT - Operations Management New Main South Interstate Middle North e Sca wn ® @ |
Avea (sq f) - Geodesic 10,935.00 2 Last editod by cwelch_IVT on 5/2/2023, 2:12 PM. e N Incident Priority
B ¥ N South - Incident Locations.
Lo iy velch VT o0 /27202212 P : Total Seeding Area e
Modarate 3333% Criteal 3333%
® low oo
® Modersto
3 s New Main South Crosshatch Low3333%
Untitled question 4 Piles ] @ Critcal 1 @low 1 @ Moderste 1
Yt B
3 < ofa
Walls 115 Middle North 4 M New Main South Piles
Untitled question 5 o [+ oo 202304241
Rk ; g Area-sq ft 8771
Material Dint
N e x5S 85 BB RS Density Dirt (kg/m3)
'P':;:Ifn‘:“" Noth Rampe’ Volume 3238
Y Lastaditod by cwokch_VT on 4/22/2023, 1:10 PM.
—_—
2
——3
4 Pilos New Main South
—_— Density, Area, Volume
——) 2%
—J)
8
) 15k
115 Middle North Ramps
Polygons "
no
| N 500
115 Middle North Local 0 - -_— -
Rosdwey Polytines NELYy S . . 223042601 2204242 202304243 ol
Coty Welch Mo pet L)
B L B omadro @ a7 D e s S s EEERES 312PM




Apps

GIS =

0O | & AW-IN-ONE X

O MyAppsDa: X

Construction

& Stateof Texs X

esridot.maps.arcgis.com/a

HaulHub Webmap

Legend

Hallhub 2 - Ticket
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Gary Waters

Plant

Plant Temp

Primary Pay Code

Primary Pay Code Description
Primary Pay Code Quantity

Product Code

Plant 92

0100

HMA HT INTERMEDIATE, 1/2"

28.34

Connected DOTProject Number

Contractor Field Temp

NHSX-030-9(200)--3H-23/NHSX-
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ABD23-6035
Product Code
Product Description
Project
Quantity Ordered

Reject Reason

)

Primary Pay Code Quantity

28.34

ABD23-6035

1/2 HT INTERMEDIATE

HWY 30

Progress Inspections, Geotechnical, e-Ticketing, Dashboards, Collaboration

E-Ticket Support

Documenting deliveries

Attaching materials to Design
Elements/Pay Items

Dashboarding of material deliveries

System-wide query capabilities
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Apps

GIS = Construction Progress Inspections, Geotechnical, e-Ticketing, Dashboards, Collaboration

Integration with LIDOT .1, consrscion oo
Contract Management ===~

Summarized Inspections

S O ftW ar e bz marker posts and plates, object

markers, and all mounting hardware.

2022 Projects
@

Inspections Percent
Remaining Remaining

gﬁiﬁ;mlion [C=lzmilmy
. llation h Hod
Move Field datato e
Inspection Pass

Status

Aurigo Masterworks or other

Contract Management System | 100% :a"'“l"l’f”:““”°
like A AHSTOWare PrOJeCt Project ID 16663

ftem Count 1

‘Quantity
Installed

1 of 1 Peices

Cast-In-Place Concrete Constant Slope
Description Barrier - 54 Inch, Approach End

Section
M&P Includes barrier reflectors. See BA El ements to
Description Series Standard Drawings. I
Design 10 - Road nspec’t
Classification oadway
Installation
Status Installed
Inspecticn
Status [
o, Pay ltem: 028447390
100% .
General Information
Project ID 16663 1 8%
ltem Count 1 v 1 1
'Quantity 1 of 1 Pai ( 0) 00
Installed ot T reices
(\) Cast-In-Place Concrete Constant Slope
4 Description Barrier - 54 Inch, Trailing Sloped End
Section
M&P Includes barrier reflectors. See BA
) Description Series Standard Drawings.
— Esri, NASA, NGA, USG5, FEMA | Esri Community Maps Contributors, Utah Geospatial Resource Center, ® OpenStreetMap, Microsoft, Esri, HERE, Garmi__ Powered by Esri
Summary Detail Last 24 Hours By Project Map Summary Table Detail Table Element Details Inspector Productivity Project Details Status Reports




Digital Twin Database

GIS = 2D/3D, Reality Visualization, Analytics, Scenario Modeling, ArcGIS Feature Classes, Real-time

Digital representation of the system.
Location and attribute information of
the pipes, valves, hydrants,
manholes, etc. Provides visualization,
overlaying of digital information, and
spatial relationships

Data Creation/Migration

Migrated from CAD, digitized from
paper or collected in field, ArcGIS is

the authoritative system of record for
assets
$$ ®

=

Use of digital data in a connected
environment to view, collect and
update information in the office or
field. Provides awareness of new or
changing information through apps
and dashboards

Base Platform Deployment

ArcGIS is a comprehensive location
platform. It is a real-time web-based
system that connects office and field
with web and mobile

$

@

=

Connecting with other systems such
as AMS, SCADA, AVI, and loT.
Provides near- or real-time
operational management of people
and the system to support proactive
and reactive activities

Real-time Capabilities

ArcGIS provides advanced
capabilities for real-time and analytics
including configurable connections to
other enterprise systems

$$

—
:

Integrating real-time models and
Al/ML, to simulate events. Provide
decision support to optimize lifecycle
costs, predict breaks, determine
system attributes, and test response
to change

Adv. Decision Support

Typically requires specialized
software or custom integration to fit
specific workflows and data
requirements

$$-$$%



Digital Twin Database
GIS = 2D/3D, Reality Visualization, Analytics, Scenario Modeling, ArcGIS Feature Classes, Real-time 1

Digital Twin Data Esri Digital Twin Functionality

GeoDatabase

System of Insight

31
: System of Engagement -
PTEGIES), (Apps and Maps)

b
1l O 32.452 - :

o Real-Time Measurement
(Field / 10T / Remote Sensing)

System of Record
(Transactions)




Digital Twin Database

GIS = 2D/3D, Reality Visualization, Analytics, Scenario Modeling, ArcGIS Feature Classes, Real-time

Sub-base Aggregate as
defined Autocad Design
underground




Digital Twin Database

GIS = 2D/3D, Reality Visualization, Analytics, Scenario Modeling, ArcGIS Feature Classes, Real-time




Digital Delivery Best Practices

Moving Asset Location and Descriptive Data Seamlessly with Zero Loss Throughout Its Lifecycle

Moving Asset Location and Descriptive Data Seamlessly with Zero Loss Throd

Best Practice Inclusion of design, contract management, construction,
survey, asset management and planning groups in the
Digital Delivery effort

Digital Delivery Best Practices Best Practice

Recognition that Digital Delivery is fundamentally based on
geographic data.

Design and survey data files are geographic in nature.
Assets all have locations. There isn't anything more
geographic than a digital terrain model.

Why? Changing workflows across the groups of people in a DOT is
complex, requires integration, recognition of data
environments, changing software capabilities and requires
process inter-relationships that can only be maximized by
coordinated understanding and agreement between all
parties. There are numerous instances where one groups
process improvement and digitalization requires change
from another to realize the goal.

Best Practice Change management

Why? Digitalization of Digital Delivery workflows requires new
thinking, understanding technical possibilities and not just
automating existing workflows. The level of change in
process, tools, data and expertise are going fo be significant

N\ ) >
OC C
r ) C_ @@ warranting an official change management track. Digital
Delivery is an evolutionary process, not a single system
( ( implementation.
N D)

Best Practice Digital delivery is not solved by one vendor or one

technology

Use the correct tools to do the job they were designed for,
need survey, contract management, performance
management, collaboration, design, construction, GIS,
field/mobile, point cloud, asset extraction, visualization, data
management and a host of other functions to automate
Digital Delivery. There simply is no single vendor who does
all.of this stuff.
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