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Technology is nothing.

What's important is that you have a faith in
people, that they're basically good and smart,
and if you give them tools,

they'll do wonderful things with them.

-Steve Jobs

Notice
This document is disseminated under the sponsorship of the U.S. Department of Transportation (USDOT) in the interest of information exchange. The U.S.
Government assumes no liability for the use of the information contained in this document. The U.S. Government does not endorse products or manufacturers.
Trademarks or manufacturers’ names appear in this document only because they are considered essential to the objective of the document.




A State-based model that identifies & rapidly deploys
proven, yet underutilized innovations...

...to shorten the project delivery process,
enhance roadway safety,
reduce traffic congestion, and
Iintegrate automation (FAST Act §1444)

Source: FHWA



Market-Ready, Proven...Underutilized

v'Every State advanced 19 or more of the 52 innovations
promoted in the first five EDC rounds, and some states
adopted 40 or more innovations

Round 1 Round2 [ Round3 Round4 | Round5 "Round 6
(2011-2012) (2013-2014) | (2015-2016) (2017-2018) (2019-2020) (2021-2022)
14 13 | 12 11 10 7/
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(I;;ggglg) (';g’lg_’;g'lg) » e-Construction an EDC-3 & EDC-4 innovation
19 # 11 v 46 “states” Advanced to the Institutionalized,
L A Innovations Assessment or Demo Phase
- \ « e-Ticketing an EDC-6 innovation
v' 48 of 54 “states” have a goal to advance
(I;c?zl;ggzg) e-Ticketing by December 2022, the highest

acceptance rate in EDC history!
7 Innovations

 Digital As-builts an EDC-6 innovation
\ : v’ 27 of 54 “states” have a goal to advance
DAbs by December 2022

Source: FHWA e
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Federal Technical Support

« Peer Exchanges & Workshops
* Webinars

Articles in various publications
Virtual Vender Showcase
Update online e-C Matrices (by state & by Innovation)

 Technical Customer Support Hotline
* FAQ posted on e-C Website

 TFHRC research projects and reports
* Pilot projects



https://www.fhwa.dot.gov/construction/econstruction/peer.cfm

Federal Financial Assistance

* Fosters & supports the State Transportation Innovation
Councils' national network, $100K/STIC/year

Supports innovation thru the Accelerated Innovation
Deployment grant program, up to $1M per project

Accelerating Market Readiness supports emerging
transformative innovations in safety, project delivery, and
infrastructure performance

SPR funds & Increased Federal Share


https://www.fhwa.dot.gov/innovation/stic/
https://www.fhwa.dot.gov/innovation/grants/

Keep Informed

Sign up for EDC News and Innovator

(&EDCNews

Weekly Newsletter Bi-monthly Newsletter

Get on your mobile device! Text “FHWA Innovation” to 468311
https://www.fhwa.dot.gov/innovation/
https://www.youtube.com/watch?v=GRR6sNW.Lrt0

https://www.fhwa.dot.gov/construction/econstruction/overview.cfm



https://public.govdelivery.com/accounts/USDOTHFL/subscriber/qualify?commit=Submit
https://public.govdelivery.com/accounts/USDOTHFL/subscriber/qualify?commit=Submit
https://www.fhwa.dot.gov/innovation/
https://www.youtube.com/watch?v=GRR6sNWLrt0

Q: Why
e-Construction?

A: To improve
communication &
workflows for
efficient delivery
of projects in the
electronic & digital
age.

L
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Top 6 State-of-the-Practice

#1 = Electronic Bidding & Confracts

#2 = Electronic & Digital Signatures

#3 = Document Management Systems (DMS)
#4 = Construction Management Systems (CMS)
#5 = Mobile Devices

#6 = MSAR (Federal Emergency Event Reporting)

Top 3 State-of-the-Art (‘?\\e
#1 = e-Ticketing & (o
#2 = MALD & DAbs %b"z q,QGG
#3 = Data Sharing Between Steps & Silos A\




SoA #1: e-Tickets

e Dlgltlzed Digital object
" ck%ts Image files data directly based
into CMS intelligent data

SN A AR

e-Tickets




Q: e-Ticketing...WHY? Safety!

« Removes the need to take tickets from the drivers

View from the driver’s seat View from the ground

6' tall worker

WARREN




Safety

 Not a good place for
inspector to be

* Picture this at night

* One wrong
backward step

* Less visibility

''''''

* Oneslight weaveby &8 /'~ &\ | WS
a driver... frears Yy
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Types of e-Tickets

o HMA
o PCC
Aggregate

O

Salt

Soil

Structural Steel and Rebar

Precast PCC: pipe, inlets, box culverts
Guardrail

Signs

Millings

Liquid asphalt/emulsions

O O O O O O O O

Source: lowa DOT, University of KY e
US. Department of Transportation

Federal Highway Administration



e-Ticketing — Field data

e 0% Q O i 1407

< #70 Inspection at job site

AT JOB SITE

Air content

Slump <~ Supplier Infa Item Number

Order ID (supplier 27

17263

Concrete temperature
PIN

Ticket Mumber (su

8139284 B
Water added Si“ iple Taksh ——
Visually Verify Delivery * () Yes
® No

15276

Flant {supplier)
WHO (@ Yes
DINe

Reject
) Yes

@ MNo

Product Descriptic
1/2'SHRP 75 64-34  Temperature (F)

Ticket Date & Time
2

@

ACCEPTANCE ' —< INSPECTION ON SITE

Concrete accepted

Partial Reject (Oty)

Paint INSPECTOR: Ryan

Oy 40PN 111P57'W £ 50 m —
= £ NOTES:

5 b Q T Sta 76+98 It

[ il

AIR CONTENT: 8.90  SLUMP: 0.00  TEMPERATURE: 83.0 F  WATER ADDED: 0.00  DISCHARGE TIME: 09:53:49
REVOLUTIONS: 30

Source: University of KY, lowa DOT, Command Alkon, UDOT e
US. Department of Transportation
Federal Highway Administration
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e-Ticketing - Contractor Benefits

FLEET SAFETY & FLEET DATA
* Real-time fleet management

* Eliminate bottlenecks at plant
and/or paver

« Data for trucking payroll
Geozone Legend
() Fleet Optlmlzatlon [ Travel ] Engine On Moving Transport [ Lindy - 2nd Ave | A. Folino Shop

I (( 71069 - Group 3 (ECMS# 105229, 111-17-7135-3) PAVING ) [ (53101) [l Load
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e-Ticketing — Data Management,
Transfer, and Usage

e-Ticketing solutions

Construction
Management
System

e-Ticketing

Network Construction
¥ Management
System

Data securely

Supplier/Producer Ticket data shared Ticket acceptance _
generates delivery ; ; to DOT/contracter (EPoD) and job site ioaded in il
: o : o e-Ticketing network e ; : - = ; construction
ticket (via ticketing (via supplier testing/inspection data i
management
system) share rules) captured

system

info

Copyright © 2020 Info Tech, Inc, DBA Infotech

SAVES
TIME

SAVES
MONEY



AASHTO Standard Specification

« AASHTO Provisional Practice for the T

Standard Specification for

Material Delivery Management System Material Delivery Management

System

* Publication in 2022 for Aggregate, Asphalt, AASHTO esignan: U

Technical Subcommittee: No., Name

a N d CO N Crete Release: Group n (Month yyyy)

* Pick and Choose which elements are most
appropriate for your Agency

 Contact: Rebecca Embacher, MN DOT

American Association of State Highway and Transportation Officials
[ ) 444 North Capitol Street NLW., Suite 249
Washingten, D.C. 20001

AASHIO

Source: AASHTO, MNDOT e
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SoA #2: MALD & DAbs
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StateDOT - State of the Practice

x k& = *

Paper-based Image-based Document-based Object-based
Red-line Markup Scan PDF Model

Paper Paperless Electronic Digital

18% 32% 34% 16%

State DOTs DABs Capability Maturity Model Recompiled from NCHRP 548 As-Builts Plans by State DOTs 2020
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Model for Construction Inspection

» Communicate
Inspection
check lists

> |dentify Pay
ltems

xible Pavernent

[#] 450 Rigid Pavement
[#] 500 Structures
[+1 501 Structures - General

Maintaining Traffic

vation for Structures

Viobilization

[¥] 507 Bearing Piles

>TEEL PILES HP1

Source: INDOT US. Department of Transportation
Federal Highway Administration




Model for Construction Inspection

|§:t%m » i ¢ » Construction Steps g,  Inspection Checklist m Inspection Data Asset
omponen -~ (Pay Items) Management
Installing pipe
around stations * Ensure excavation width )
370+00 to Select no greater thgn specified Field Collect
420+00 _ « Ensure unsuitable - Geotextile (718- * Date
pipe material removed and 99153) - Begin Station
replaced » Aggregate Volume
* Check minimum bedding - (718-52610) * Begin Offset
thickness " Fi « End Station
* Has the bedding material Field Collect
Length been compacted to * Date » End Offset
Pipe Size standards? * Length _
Begin Station « Has the contractor (715-05203) » Alignment
Begin Offset installed the culvert * Begin Station « Pipe Size
End Station components to the * Begin Offset _
End Offset horizontal & vertical * End Station * Begin
Alignment tolerances specified? * ,E\Iri]gn(r)nfcfasnit Elevation
Begin Elevation * Has the backfill been . : . :
Eng Elevation placed and compacted M SISl
Start Structure uniformly in layers? * Pipe Size
End Structure Backil » Has the side and overlay Pass Through
Slope zone been compacted to * Begin Elevation
Material the specified . * End Elevation

Manning’s Flow

requirements?

Source: INDOT Q

US. Department of Transportation
Federal Highway Administration




Model for Construction Inspection

OperSosds N gacor

IFrlnspEctinns

v

Field vV
Excavation V

1 5-Apr- 157

Quality FormY
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Re-inspected
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date is noted
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Color coding reflects
changed status

At a later date, the excavation
was re-inspected and passed

Source: INDIANA DOT and Bentley
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SoA #3: Data Sharing (steps & silos)

Planners Construction Inspectors
& Designers & Surveyors

e-C & MALD & DAbs

Asset Information
O&M Staff Managers




SOA #4: SmartPile Inspector
SmartPile® Inspector: Solution » Over 100,000 piles driven annually

* Driving a pile correctly is critical to
the health, integrity, and longevity
of the entire structure

* Incomplete and Missing data!!!

* Delays in inspection and approval

(A

US. Department of Transportation
Federal Highway Administration

Source: SmartPile Inspector



Figure 1: Saximeter Data Collection
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Figure 2: Smart Pile Data Collection
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oA #4: SmartPile Inspector

Data-Driven
Decisions

Digital Transformation

File Tools SmarntHub Help

O+e® SmartPile®Inspectorva.o

Project Hammer Pile Activity Pileinfo Elevations Driving Criteria  Pile Driving  Notes

START
Drive Log ;

Blows || Swoke |Ref Elev Drive Notes: (Select the Notes from the list below and Click on Add Notes)

Tip Hevation (feet)
Tip Elevation (feet)

20 40 60 80 100 120 140 55 6 65 7 75 8
Number of Blows Stroke (feet) L | | 5% Stroke (ft):
Ref Elev [ft): Depth Below Ref (ft): Blows/Minute (BPM):
Ref 1: 13.00 46 ¥ 47 Potential Energy (J):

Current Next
Marker Increment:

Data Integrity




Top 6 State-of-the-Practice

#1 = Electronic Bidding & Confracts
#2 = Electronic & Digital Signatures g
#3 = Document Management Systems (DMS) I *
#4 = Construction Management Systems (CMS) =8
#5 = Mobile Devices |
#6 = MSAR (Federal Emergency Event Reporting)

Top 3 State-of-the-Art

#1 = e-Ticketing 6((\
#2 = MALD & DAbs ’é‘b"/
#3 = Data Sharing Between Steps & Silos A\




Final thought ... our Future Employees
TECHNOLOGY

VARYI NG PREFERENCES

BOOMERS GENERATION X | MILLENNIALS GENERATION Z

Some Tech High Tech What Tech?

>
(a4
<
=
=
-
wn

Extension of

Enhancer Balancer Amplifier Oneself

Want to Need to Have to
Master It Employ It Manage It

ATTITIUDE

Source: ODOT e
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Don't get buried in materials tickets.

Thank you

for your

attention!

www.fhwa.dot.gov/construction/econstruction

For FHWA support and opportunities for engagement involving e-C & e-T, please contact:

Kathryn Weisner .................... Resource Center, kathryn.weisner@dot.gov



mailto:kathryn.weisner@dot.gov
http://www.fhwa.dot.gov/construction/econstruction

Q CENTER FOR ACCELERATING INNOVATION

US. Department of Transportation
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Every Day Counts
(g Innovo’rlon for a Nation
on the Move
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