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PDH Certification Information
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1.5 Professional Development Hours (PDH) – see follow-up email

You must attend the entire webinar.

Questions? Contact Andie Pitchford at TRBwebinar@nas.edu

The Transportation Research Board has met the standards and requirements of the 
Registered Continuing Education Providers Program. Credit earned on completion of this 
program will be reported to RCEP.  A certificate of completion will be issued to participants 
that have registered and attended the entire session.  As such, it does not include content 
that may be deemed or construed to be an approval or endorsement by RCEP.

mailto:TRBwebinar@nas.edu


Learning Objectives

•  Implement current e-ticketing practices 
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Questions and Answers

• Please type your questions into your webinar 
control panel

• We will read your questions out loud, and 
answer as many as time allows
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Today’s presenters
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Matt Miller
matthew.miller@iowadot.us 
Iowa Department of 
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Kathryn Weisner 
kathryn.weisner@dot.gov 
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patrick.icenogle@LA.gov
Louisiana Department of 
Transportation and Development

Thomas Murphy 
tjmurphy@nd.gov
North Dakota Department of 
Transportation
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E-ticketing and Safety
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Do you 
know 

anyone 
who was 
hurt on 

the job?



E-ticketing
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Work zone fatalities reached a 
16-year high in 2020. 

Between 2013 and 2020, work 
zone fatalities increased 45%.

In 2020, over 102,000 work zone 
crashes were estimated to have 
occurred resulting in over 45,000 
injuries and 857 fatalities.

Economic costs of these crashes 
have been estimated at over 
$17.5 billion annually.

National Fatalities Resulting 
from Work Zone Crashes

Source: Work Zone Crashes, Injuries, & Fatalities - Facts & Data | Work Zone Barriers Guide

https://www.workzonebarriers.com/work-zone-crash-facts.html


E-ticketing
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The majority of Working Pedestrian 
Fatalities in Work Zones were 
engaged in road work, utility work, 
planning/surveying.
(87%, 40 of 46 Working Pedestrians).

38% of National Pedestrian 
Work Zone Fatalities occurred 
while working.
Primary Activity of the 122 Pedestrian Work Zone Fatalities (2018)

Source: Work Zone Crashes, Injuries, & Fatalities - Facts & Data | Work Zone Barriers Guide

https://www.workzonebarriers.com/work-zone-crash-facts.html


E-ticketing
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Iowa accidents this year



E-ticketing
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Iowa pedestrian accidents



E-ticketing and Safety
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E-ticketing
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First HMA Project 

2015 2017

2018
HMA Project
First PCC Project 

PCC/HMA Pilot 
Had DS that 
required Truck 
Tracking

PCC Pilot
I-74 Bridge
322 Million Dollar
Contract

PCC/HMA Projects

2019

2020
COVID 19 
PCC/HMA/AGG 
90+ Projects 

2021
PCC/HMA/AGG 
96 Projects 

2022
DS-15095 100 
Contracts

2023
200 Contracts
RFP advertised 

2016



E-ticketing and Safety

9

PDF ticket



E-ticketing and Safety
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E-ticketing and Safety
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E-ticketing and Safety
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Over 15 different E-ticketing vendors and 
counting. Training and support not 
provided.
Some built in-house with IT personnel.
Many are direct connected. Meaning they 
are not using an E-ticket platform.

E-ticketing platforms



Supplier load or 
eTickets

from Various Sources

eTicket Handling System (eTHS)
Tools for end users and project collaboration

(Features include visibility to all raw eTicket 
data, single interface for multiple bulk 

materials, receive/reject loads, delivery status 
if available, test result and photo enrichment, 
data export, standard reports, paper tickets 

digitization, real time data sharing with 
connected suppliers and contractors)

Middleware to 
capture eTicket 

data in raw or final 
form

Built for 
agency 

admin’s, 

API(s) to licensed end points.
(AASHTOWare, Doc Express, 
eTHS, etc.)Direct Connection

/Ticket Data

API/Test Data

3rd Party 
Integrations

API/Test Data

Supplier Vendor 
of Choice, 
Cloud

Ticket 
Data
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E-ticketing and Safety
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IOWA DOT



E-ticketing and Safety
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DS targeted primary 
material



E-ticketing and Safety
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DS explained API 
and rules



E-ticketing and Safety
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DS ticket requirements



E-ticketing and Safety
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1. Date
2. Iowa DOT Project
number
3. Contractor
4. Supplier
5. Unique truck ID
6. Plant/Scale
7. Truck status times
8. Wet weights
9. Dry weights
10. Water in Agg
11. Total water

Information required on a PCC 
E-ticket

12. W/C ratio
13. Max W/C ratio
14. Allowable water to add.
15. Admixture Retarder and weights.
16. Water reducer and weights.
17. Air entrainment and weights.
18. Special performance admixtures
and weights.
19. Concrete fibers.
20. Cementitious material and
weights.
21. CPI name and cert number.



E-ticketing and Safety
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1. Date
2. Iowa DOT Project number
3. Contractor
4. Supplier
5. Unique truck ID
6. Plant/Scale
7. Truck status times
8. Type of material
9.-11. Gross/Tare/Net
12. Mix Design number

Information on an HMA E-ticket



E-ticketing and Safety
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Currently 
capable of 
getting 275 
lines of data 
fields on E-
ticket



E-ticketing and Safety
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• How to handle when internet
connection is lost.

• Add a flow chart for
contractor.

• Explain the importance of
consistent project numbering.

Lessons from the DS



E-ticketing and Safety
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2022 E-Ticketing 
– 100 contracts
– 25 different vendors connected
– This includes some County and Cities
– Over 1 Million tons of HMA
– Over 27k CY of Ready-mix Concrete
– Over 57k tickets
– Just this year.



E-ticketing and Safety
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Email



E-ticketing and Safety
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Dashboard information



E-ticketing and Safety
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Internet Connection
• Reached out to

offices to find
dead zones on
upcoming jobs.

• Created map for
cell providers.



E-ticketing and Safety
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Internet Connection



E-ticketing and Safety
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Internet Connection



E-ticketing and Safety
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Integrations
• Camera, App or GPS received loads.
• OnStation station location and offset.

when receiving.
• AASHTOWare Project item and DBE

trucking information.
• ESRI FME output information.



E-ticketing and Safety
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At the Plant



E-ticketing and Safety
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At the Job Site



E-ticketing and Safety
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Night shift job Site



E-ticketing and Safety
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OnStation



E-ticketing and Safety
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Specific Changes
• DS-15095.
• Elimination of 3-4 forms.
• Moving towards a General

Specification in two years.
• Working with local systems and

their requirements.



E-ticketing and Safety
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Specific Changes
• Considerations to ticket data and

standardization.
• Integrations with emerging

contract admin software.
• DBE truck tracking.



E-ticketing and Safety
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Doc Express



E-ticketing and Safety

36

AASHTOware integration



E-ticketing and Safety
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Creating outputs for long-term 
asset management.



E-ticketing and Safety
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ESRI map for 
pavement



E-ticketing and Safety
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Better Documentation



E-ticketing
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E-ticketing
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E-ticketing
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E-ticketing and Safety
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Successes



Matthew Miller
E-construction Coordinator

IOWA DOT

THANK YOU FOR YOUR TIME AND ATTENTION



Louisiana Department of 
Transportation and Development

E-Ticketing Demonstration Projects
Patrick Icenogle, PE, MSCE
E-Construction Engineer
patrick.Icenogle@la.gov

225-379-1505

mailto:patrick.Icenogle@la.gov


Why is LADOTD interested?

• FHWA Every Day Counts Initiative
• Safety
• Quality
• Time Savings
• Data Management

• Batch tickets are one of the few construction data pieces that LADOTD does
not capture by electronic means



Safety

• Major safety push during COVID social distancing
• Inspector does not need to approach truck or dodge traffic



Quality

• Reduced errors and rework = improved accuracy of data
• Improved quality control and transparency
• Automated calculations and reports to assist field inspector
• Improved materials management for project audit
• Improved document control for ticketing audit
• Real time data for decision making and problem solving
• Collaboration of data with other technologies



Quality

• Research Technical Assistance Study
• Randomly pulled 100 batch tickets from various projects

• Several tickets out of batch tolerance
• Different source than specified on mix designs
• Missing components (admixtures, intermediate aggregates)



Quality
• Alkali Reactivity Mitigation

• Louisiana began enforcing aggregate restrictions for ASR/ACR
• Raised concerns across industry as this removed major aggregate sources
• DOTD and Industry are evaluating e-ticketing as an effective method to

ensure specified requirements for ASR/ACR mitigation are maintained



Time Savings

• Inspector perspective
• Automated calculations
• Automated flags for specification tolerances
• No juggling paper stack and manual transfer of data
• Less trips to office to drop off paper stacks = more exposure on project

• Project Office perspective
• Access to QC data
• Data on demand if inspector has concern
• Summarized batch ticket report on demand
• No need to review paper stack for project close out



Time Savings

Inspector Copies 
Required Data to Form

Inspector Gets Paper 
Copy from Truck Driver

Inspector Keeps Stack of 
Paper Tickets for Audit

Inspector Stores Paper 
Stack at Project Office

LADOTD utilizes iPads as virtual fieldbooks
- Picture of a ticket is nice, but data is much more useful

Dirty tickets
Wet tickets
Crumpled tickets
Missing tickets
Ticket order



Data Management



Data Management

Project 
File

Mix 
Design

Fieldbook
Forms

LIMS

Batch Ticket
Contract Info/ 
Specifications

Batch 
Info



Data Management



DOT Project File
Daily Work Reports

LIMS

Challenge



Data Management- Challenges

• LADOTD is evaluating a HTTP POST API such that vendors will be
required to send data in a specified format

• Allows LADOTD to pipeline the data to a single interface on the inspectors iPad

• Many vendors and each have their own app
• Different terminology
• Different data fields
• Different data formats
• Different reports

• How many apps will my inspector need to install?



DOT Project File
Daily Work Reports

LIMS

Data Aggregator Solution



Data Management

• Application Programming Interface
• API data exchange allows data to be 

transferred electronically
• Eliminates human error transferring data 

between mediums
• Allows for all data fields and formats to be 

preserved
• Searchable data
• Comparable data for triggering notifications
• Summarized reporting
• Long term data mining (machine learning)



Data Management- Challenges

• Preserving data keys between applications



Data Management



Data Management

Project 
File

Mix 
Design

Fieldbook
Forms

LIMS

Contract Info/
Specifications

Batch 
Software

E-Ticket 
Server

DOT 
Staging 
Server

POST API

API



Data Management- Challenges

• Preserving calculations between applications
Design

* 5cuyd = 143.5 gal Batch Water 91.43 gal + Aggregate Moisture 43.77 gal = 135.2 gal

143.5 – 135.2 = 8.3 gal maximum allowable water to add

Batch Size = 5cuyd 



Data Management- Challenges

• Preserving data formats between applications
• Data validation or input validation

• Data validation if generally easier to process on the user input interface
• One of these is not like the other:



Demonstration Projects

• N.S. ELECTRONIC TICKETING SYSTEM (STRUCTURAL CONCRETE) (07-21)
• 1.0 DESCRIPTION.
• An electronic ticket delivery system shall be used, in addition to printed tickets, to report 

the quantities of material that went into each batch of concrete.  This system shall be 
fully integrated with the load readout system at the plant.  The electronic ticket shall 
record and display the same information that is currently required on a printed ticket.  
Access shall be granted to the Department via a mobile device application compatible 
with iOS and a browser-based website.

• Each electronic batch ticket shall include the date, time, ticket number, project number, 
DOTD mix design number, amount of water, batch weights of individual ingredients, 
moisture content of aggregates, and quantities of admixtures.  Additionally, daily 
summary reports, including all information available on electronic tickets, shall be made 
available by 12:00 p.m. of the next working day.  Provide all ticket information in an 
exportable CSV format.



Demonstration Projects

• Getting the word out
• Portal for information review

various participating vendors
and interested users can sign up

• Notifications to industry
associations to spread to
membership

• E-Construction newsletter for
users with DOT account



Demonstration Projects - Challenges

• Creating the change order
• Plant/Contractor – should we be charging overhead for e-ticketing?
• Plant – feels like more risk now that the state has a real time data tool when

they never really checked the paper tickets
• Plant/Contractor – what changes for us…sounds like more work…really think

we should be charging overhead

• E-ticketing vendors can piggy back off a plants existing batch software
• Plant - process/workflow does not change at all, just need to update data keys
• Contractor - process/workflow changes slightly, QC tech now uses app on

phone for receiving batch tickets…same process but without paper



Demonstration Projects - Challenges

• Change ordered e-ticketing on project…..what now?
• LADOTD demonstration projects are for evaluation purposes, e-ticketing is

captured in addition to the paper ticket
• Ensure that everyone understands the paper tickets are still required

• Review everyone’s role
• Who marks ticket as received/rejected? (QC tech vs inspector)
• Who is tracking paper vs. e-ticket for demonstration purposes?

• Each group needs access to e-ticketing vendors app
• Many have different levels of access for each group that restrict inputs/views

• Field users need to have the e-ticketing app installed
• Smart phone
• Tablet



Demonstration Projects - Challenges

• Interpreting ticket vs. specifications
• Mix Adjustments: It is permissible to adjust the ratio of fine to coarse

aggregates of the approved mix design by no more than 5 percent.
• Ensure that cementitious materials are within 1 percent of the required

weight. For smaller batches of 1 to 3 cubic yards, the quantity of cement and
cumulative quantity of cementitious materials shall be neither less than the
required amount nor more than 4 percent in excess.

• Do not change sources of any materials or percentages of cementitious
materials, until a new Mix Design form showing the new material or adjusted
proportions has been accepted.



Demonstration Projects - Challenges

• Interpreting ticket vs. specifications
- Case where a truck was rejected because the cement component was 1.5%

over design
- 50/50 blend with slag, the total cementitious content was only 0.75% over design

- How to interpret shift in cement:slag ratio if 50% slag was required?

• Ticket vendors interfaces may not be flexible state to state
• another reason we are looking at capturing the data with an API such that we

can display in our own interface for our users.

• DOTD is also realizing how tight these tolerances are and looking to
adjust to more reasonable

• -1% to +4%



Draft Specification

• Method to exchange data: HTTPS POST API
• Each vendor will be given a unique authentication key
• Specify timeframe to established new plant/project
• Ticket data transfer sync time = 5 minute interval

• Data format
• JSON text
• Specifying required fields for each material
• Specifying field names (preferable)
• Specifying field data types, rounding, and validation requirements

(preferable)

• How to enforce?



Future – Machine Learning



Thank you!
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Upcoming events for you
February 6

TRB Webinar: Evaluating the 
Smoothness of Newly Constructed 
Concrete Bridge Decks 

February 7

TRB Webinar: Using Smart Work 
Zone Technologies to Improve Safety
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https://www.nationalacademies.org
/trb/events

https://www.nationalacademies.org/trb/events


Register for the 2023 TRB Annual Meeting
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https://www.trb.org/AnnualMeeting
/Registration.aspx

https://www.trb.org/AnnualMeeting/Registration.aspx


Subscribe to TRB Weekly

Each Tuesday, we announce the latest:

• RFPs

• TRB's many industry-focused webinars 
and events

• 3-5 new TRB reports each week

• Top research across the industry

4

If your agency, university, or 
organization perform transportation 
research, you and your colleagues need 
the TRB Weekly newsletter in your 
inboxes!

Spread the word and subscribe!
https://bit.ly/ResubscribeTRBWeekly

https://bit.ly/ResubscribeTRBWeekly


Discover new 
TRB Webinars weekly

Set your preferred topics to get the latest 
listed webinars and those coming up soon 
every Wednesday, curated especially for 
you!

https://mailchi.mp/nas.edu/trbwebinars

And follow #TRBwebinar on social media

5

https://mailchi.mp/nas.edu/trbwebinars


Get involved 

6

• Become a Friend of a Standing Technical 
Committee 

Network and pursue a path to Standing Committee 
membership

• Work with a CRP 

• Listen to our podcast

https://www.nationalacademies.org/podcasts/trb

https://www.nationalacademies.org/trb/get-involved

https://www.nationalacademies.org/podcasts/trb
https://www.nationalacademies.org/trb/get-involved


We want to hear from you
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• Take our survey

• Tell us how you use TRB Webinars in your work at 
trbwebinar@nas.edu
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