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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
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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
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'ta information contained in this document. The U.S. Government does not

8, endorse products or manufacturers. Trademarks or manufacturers’ < -
f names appear in this document only because they are considered

essential to the objective of the document.
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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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Round 3 g&g_’;glg) . e-Construction an EDC-3 & EDC-4 innovation

(201]5_;016) # 11 v 46 “states” Advanced to the Institutionalized,
__ Innovations Inhovations Assessment or Demo Phase
» e-Ticketing is an EDC-6 innovation
. \ v 48 of 54 “states” have a goal to advance
Round 6 e-Ticketing by December 2022, the highest
(2021-2022) acceptance rate in EDC history!

v Development

v Demonstration
\ ) v Assessment

v Institutionalization

7 Innovations

Source: FHWA e

US. Department of Transportation
Federal Highway Administration



Federal Technical Support

* 15 Peer Exchanges

* 4 webinars

* 1 National Workshop

* 1 Virtual Vender Showcase
» Update online e-C Matrices (by state & by Innovation)

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

* TFHRC research project, e-Ticketing Part #2



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

Federal Financial Assistance

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

Source: FHWA
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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
Top 3 State-of-the-Art Qe
— : ) S
#1 = e-Ticketing s«@ ot
#2 = 3D Model as a Contract Document (MALD) 40 ? Qed‘
\\i

#3 = Data Sharing Between Steps & Silos

Source: PRHTA, Oracle, FHWA e
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e=» SmartPile Inspector

File SmartHub Help

Oe®® SmartPile®Inspectorvas Welcome Don Robertson
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Project | Hammer | Activity Pile Elevation Driving Criteria  Acquisition  Acceptance Modified:03/12/2021 08:57 PM

Save
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|
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lie in r 3
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RdERIE RS 46.00 1 47.00 22 |58/ 1
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~» SmartPile Inspector

ile SmartHub Help

O+e® SmartPile® Inspectorva.s Welcome Don Robertson
Project Name: SR 44 Bridge Replacement Structure: Benu’l’iel:“ pile:n i;] REPORT SAVE SESSION u CLOSE
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Project Hammer Activity Pile Elevation Driving Criteria Acquisition Acceptance Modified:03/17/2021 12:08 AM
Audio Sensor
Drive Log
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Source: SmartPile Inspector =
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Inspector review

e-Ticketing? TR

Ben P P
06/18/202112:51 AM CDT

Plant Temperature
Fielc
em 3 F
72+00 to 70+00 wb shoulder

NJ/A

More actions >

Source: lowa DOT & lowa Ready Mix Concrete Association, HaulHub Inc. - DOT Slip
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What is the typical material ticketing practice?

A “Day in the Life” of a Ticket
-Paper Ticket Handlers -

Source: lowa DOT & lowa Ready Mix Concrete Association e
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What is the typical material ticketing practice?

A “Day in the Life” of a Ticket

- Paper Ticket Processing -

Source: lowa DOT & lowa Ready Mix Concrete Association e
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What is e-Ticketing?

.
o Veriy,

for ESEE

20 M,
b S
cation

distributing, sorting,
recording, and LIz
archiving materials .
tickets, accessible In
real-time via mobile |
devices.

Source: University of KY, Adobe stock, UDOT e
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Evolution of e-Tickets

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

SN A AR

e-Tickets




Laws, Policies, & Resources

2 CFR 200.335 Methods for « e-Transaction Laws

o Government Paperwork Elimination Act (GPEA)

Collection, Transmission and 1008
Storage of Information o Electronic Signatures in Global and National
« 23 CFR 635.123 Determination COMImSies ACH |[ESICINZ0
_ o Uniform Electronic Transactions Act (UETA) 1999
and Documentation of Pay
Quantities _
« 23 CFR 637 Construction NCHRSSP —
Inspection and Approval
Electronic Tic_keting
o 2 FHWA Memos Constructit:l,nf :::g;::;:::
o Computerization of Construction Records,
09/21/1989
o Electronic Security, 07/07/1993

(A

Source: FHWA US. Department of Transportation

Federal Highway Administration



Q: e-Ticketing - - >> WHY? ,@%
#1. Improve worker Safety

#2: Simplify ticket handling using electronic and
digital exchanges

#3: Facilitate integration of data into AASHTOWare
(or other Construction Management System, CMS)

#4. Manage test results with mobile devices
#5: Access data before [and after] trucks arrive at

jobsite
#6. Environmentally friendly!

Source: Sysdyne Tech Top 5, FHWA e
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Q: e-Ticketing...WHY? Safety!

« Removes the need to take the ticket from the driver

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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e-Ticketing — Real-time Information via

Load Cycle Analysis [ export to PoF |

Grand TotalsThis report expects the column LoadTime in the g;

Load Time
-2008:31:41

-2011:

2015-11-2017:50:07 -

Totals

Averages

web or app

Al
Load-Out Time Tonnage Total Cycle Time
SAVES
4, but it was not pregs MONEY

Bourbonnais Plant BASF Kankakee Wl
62 |Bourbonnais Plant  [BASF Kankakee : A

BASF Kankakee
74 |Bourbonnais Plant BASF Kankakee 1:

]

ﬁ ﬁﬁli

1422

201A-11-201 152202

Bourbonnais Plant

Bourl bnnnah Plant

Source: University of KY, KYTC e
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e-Ticketing — Data Management,
Transfer and Usage ey

SAVES
MONEY

e-Ticketing solutions

Construction

Management
2 . System
e-Ticketing
Network Construction
Management
System

Data securely

Supplier/Producer Ticket data shared Ticket acceptance loaclad inyoir

g_eneratgs c_icliv;ry — e-Ticketing network e to DQchontr_acter | {E_POD) and Jc_)b site st riction

ticket (via ticketing (via supplier testing/inspection data )
system) share rules) captured management
y system

info ™

Copyright © 2020 Info Tech, Inc, DBA Infotech

Source: Info Tech e
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What is e-Ticketing?

&lowapoT

HMA
PCC
Aggregate

Salt

Soil

Structural Steel

Rebar

Precast PCC: pipe, inlets, box culverts
Guardrail

Signs

Millings

Liquid asphalt/emulsions

O O o 0o o o O o o

Source: lowa DOT, University of KY e
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TICKET DATE
Sep 15,2017

Multiple Data Elements

PLANT TRUCK DRIVER TICKETED:
N 81 Leto, Brett TOJOB:
ORDER# PO# JoB#

1

Project & Contract Number cstons rogers proEc e

T Des Moines- BO 103

Plant Name & Location

soLD TO:  Sternquist Construction

Product Description I

Truck ID, Load Times & Material Weights 5k

SUB TOTAL:

Truck Transit Time & Routing

TOTAL:

Tormperature Measurements
Inspection Notes
Point of Delivery Location & Time Stamps at Paver

Wit

Daily Summary & Reports wareR 20

Wasted/Rejected Material Quantity

@

US. Department of Transportation
Federal Highway Administration

Source: FHWA, lowa DOT




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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Federal Highway Administration


mailto:rebecca.embacher@state.mn.us

e-Ticketing — GPS/GNSS ?77??
a.k.a. Bread-crumb Tracking

* Optional, not required

« Hard-wired, mobile app on smartphones, —
or cigarette lighter adapter

 |Internal battery backup

* Ping every minute on haul vehicles

* Ping every 30 seconds on pavers/mills

* No user fees or special software required

 User based access to data based on
privacy laws and contracts

Source : University of KY, KYTC e
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e-Ticketing — Geo Zones
¥ I_n — i_Is — paver — deliyery

Traffic | | Ma
i
i

vehicles

(A

Source: KYTC, University of KY .
US. Department of Transportation

Federal Highway Administration



Delivery Log Image Module

What Is
e-Ticketing?

**

Other
tracking
methods

Source : ATOLLOGY, IOWA DOT u.s




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

06 AM 07 AM 08 AM 09 AM 10 AM 11 AM 12PM 01PM 02 PM 03 PM 04 PM 05 PM

g 319 Load S - 29? 35 4
ool 11:56am B+ et ¥
45 47 1; LU Tkt793217, Mat:WRA30, Net:21.77, Cumulative Tons:558.46, Cumulative Loads:26 3} 1;, 289 27 1|1 25

17 33 55 "29 1 15 317 31% 45 | 1! 27'5 36 10 84 11035? 28]11

55 54 'i 319 200 4 311 36 € 27; 36 1. 96 9‘276 2?111.21

55 55 E} 281 154 35111 34 7 22q 32 111 26 ]3 32 1. 68 21E'$ 27 1+ 26

— — — — — ] S— T

(&EDC Source: KYTC, IOWA DOT 57 59 26¢ 195 7 26; - EH 1'1 B 1 78 39’ 25 1. 26 2
_— . N - B p— | E—
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e-Ticketing — Inspection 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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 FHWA e-Ticketing Goals
* Improve safety and efficiency through

technology

* Allow inspectors to focus on most demanding
tasks

* Improve collection, sharing, and usage

* WIN-WIN

« DOT. web-based exchange of material
information

« Contractor: fleet management, delivery
tracking, faster payments, safety

&EDC
e

EDC-6: e-Construction’s e-Ticketing Deployment

< &
o £

Asphalt

D Yesterday €0 Today

Jun2 @ 2:15 PM EDT

[ ...8831 (offline)

® Mark delivered

Jun2 @ 2:10 PM EDT

[] ...8832 (offline)

Jun2 @ 2:05PMEDT

[] ...8833 (offline)

Aggregates Conc

@b

Tickets for Jun 2
ATHOL- PHILLIPSTON- RESURFAC

F
o
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€ Last 4 hr




Don't get buried in materials tickets.

Thank you

for your

3% ,\‘\,‘
attention! | Go igital. G

www.fhwa.dot.gov/construction/econstruction

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

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

Matthew Corrigan ................. Office of Infrastructure Research and Development,
matthew.corrigan@dot.gov



mailto:kathryn.weisner@dot.gov
mailto:matthew.corrigan@dot.gov
http://www.fhwa.dot.gov/construction/econstruction
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Every Day Counts
(C Innovo’rlon for a Nation
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