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PDH Certification Information

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 Program. Credit earned on completion of this program
will be reported to RCEP at RCEP.net. A certificate of completion will be issued to each
participant. As such, it does not include content that may be deemed or construed to be an
approval or endorsement by the RCEP.

REGISTERED CONTINUING EDUCATION PROGRAM
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AICP Credit Information

1.5 American Institute of Certified Planners Certification Maintenance
Credits

You must attend the entire webinar

Log into the American Planning Association website to claim your
credits

Contact AICP, not TRB, with questions




Purpose Statement

This webinar will facilitate proactive considerations to changes in pavement loading due to
advancements in truck technology. These advancements impact current pavement design
methods for durable and resilient pavements in the future.

Learning Objectives

At the end of this webinar, you will be able to:

(1) Speak to the impacts that emerging truck technologies have on highway pavement
loading such as weight and frequency

(2) Identify considerations in pavement design methods and rehabilitation strategies due to
anticipated changes in highway loading



File View Heip 5~ — OB =

Questions and Answers _

(#) Computer audio

() Phone call
& MUTED
. . . Microphone (USE Audio Device) et
» Please type your questions into your webinar
control panel Senlows (LISD Aucdic Davice r
«  We will read your questions out loud, and —— =

answer as many as time allows \

[Enter a question far staff]

Webinar ID: 922-070-935

&) GoloWebinar




Today’s presenters

Mahdi Ghazavi : Paul Truban
mghazavi@mdot.state.md.us ‘ paul.truban@dot.gov

. o WALLACE & ;!ﬁ usoupartmert
I | Niotsomery A LI\ regerattighwary

Gina Ahlstrom
gina.ahlstrom@dot.gov

Dan Murray e
dmurray@trucking.orq US.Department
ot Toreponahon
Imad Al-Qadi Mmﬂmi

HPM*

Transportation

Research
¢ v Institute

algadi@illinois.edu

NATIONAL s . - MaRTEER
ACADEMIES Wi R

[AE= =] TRANSPORTATION RESEARCH BOARD



mailto:alqadi@illinois.edu
mailto:dmurray@trucking.org
mailto:paul.truban@dot.gov
mailto:gina.ahlstrom@dot.gov
mailto:mghazavi@mdot.state.md.us

Agency Plannir ’ .
Anticipated Truck

U.S. Department of Transportation

Federal Highway Administiation Gina Ahlstrom Paul Truban

S Team Leader Transportation Specialist
ashington, DC 20590 . 0

e g Pavement and Materials Freight Programs

Office of Infrastructure Office of Operations
FHWA FHWA



https://ops.fhwa.dot.gov/freight

Disclaimers

The U.S. Government does not endorse products or manufacturers.
Trademarks or manufacturers’ names appear in this presentation only
because they are considered essential to the objective of the
presentation. They are included for informational purposes only and are
not intended to reflect a preference, approval, or endorsement of any
one product or entity.

Except for the statutes and regulations cited, the contents of this
presentation do not have the force and effect of law and are not meant
to bind the States or the public in any way. This presentation is intended

only to provide information regarding existing requirements under the
law or agency policies.
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Role of Federal Highway Administration (FHWA)

* The Federal-Aid Highway Act of 1956 (Pub.L. No. 627) first included Federal
TSW requirements, and they are codified in Title 23 United States Code
(U.S.C.) 127.

* Subsequent acts of Congress have made changes to nationwide TSW
requirements and provided specific exemptions or exceptions.

* Regulation and enforcement of Federal TSW standards help preserve Federal
infrastructure investment, improve roadway and bridge safety, and support
freight operations.

* States must ensure that vehicles comply with Federal TSW standards; FHWA is
responsible for certifying State compliance with Federal standards.
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FHWA: Planning Efforts

* Research on the Impacts on Infrastructure
— 2020-2021: Impacts of Automated Vehicle (AV) on Infrastructure Research Project

— Conducted through FHWA Infrastructure Research and Development with support from
FHWA Safety R&D

* Research on the Impacts on Truck Size & Weight and movement of Freight
— 2016 (MAP-21): USDOT Comprehensive TSW Limits Study
— 2018-2019: TRB TSW Research Roadmap
— 2021-Present: FHWA VSW Research Implementation Plan

A
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Impacts of Automated Vehicle (AV) on Infrastructure

* Stakeholder feedback — big ticket items!
— Desire for national guidance describing how to prepare for AVs
— Maintaining an infrastructure state of good repair
— Concern with level of readiness for AV deployment

* Research findings: highlights for infrastructure

— Heavy vehicles equipped with lane-centering technologies may accelerate pavement
rutting

— Early AV deployment may lead to increased congestion
— Approaches and exits from toll booths can be challenging

— Pavement marking policies

LS. Departrment
of Transportation

Federal Highway
Administration
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Deliverables: TechBrief and Final Report

Impacts of Automated Vehicles on Highway Infrastructure.
Report No. FHWA-HRT-21-051. Washington, DC: Federal
Highway Administration.
https://www.fhwa.dot.gov/publications/research/infrastru

cture/pavements/21051/index.cfm.

Impacts of Automated Vehicles
on Highway Infrastructure

TECHBRIEF

FHWA Publication No.: FHWA-HRT-21-051

FHWA Contact: Morgan L. Kessler, HRDI-20, 202-493-3187,
Morgan.Kessler@doh.gov

This document is a technical summary of the Federal
ighway Administration Report Impacts of Automated
Vehicles on Highway Infrastructure (FHWA-HRT-21-015)
(Gopalakrishna ot al. 2020).

BACKGROUND

Vehiclos with advancad driver ssistance systems (ADASs) {SAE
13016 Lavel 1 and Level 2) are quickly bacoming common along
the U.5. highway network as automatad vehicls (AY) devalopment
and deployment slowly progresses toward using automated

driving systems [ADSs) [SAE 13016 Lavel 3 through Lavel 5) [SAE
Infernaticnal 2018). By 2022, tha transperiation industry expects
nearly oll vehicles sold in the United States will include a forward-
looking camara. This expactation s priially a resul of the National
Highway Traffic Safoly Administration’s (NHTSA's] and Insurance
Instituta for Highway Safety’s avtomatic emergency braking (AEB)
commitment, in which automative manufacturers agreed to voluntarly
squip all new passenger vehicles with AEB_which raquires a
forward-loking camara in addilion to ather sensors, depending on
th specific manufaciurer—by Soptembar 2022 (NHTSA 2019)
Tochnologies that provida driver suppert faatures (1.0, ADASs) are
the building blocks for ADSs. Understanding today’s fechnology
naeds and future technology timelines can help infrastructure ownars
and oparators (1003 plan and dasign thair netyorks 1o maximiza
AV safety potential

This document providas an overview of a mulfiphasa research
effort that involved a comprehensiva lterature review, engagement
with highway 10O, and infanviews with indusiry experts and key
US Departmantaf ransporiation stakeholders fo document the potantial impact of AV on highway
[RRSTTIRMANNIMINRISIIN o csiruciure. The rasaarch fsam idenifiad the siaia of the praclica
amang 00s, knowledge gaps, and agency praparadness levels for
the impact of AV uss on highway infrasiructure. This documant doss
not cover the operations or policy aspects of AV infrastructure impacts
because its goal is to provide information to IOOs as they prepare for
the evantual infrastructurs evolution driven by AV deployman.

Rasearch, Davalopment, and

Tach

Torer-Fairbank Highway
ch Center

n Pike
01.2206 OBJECTIVE

The primary objectives of this rassarch project wars o assess and
undarstand the demands and potential impacts of AVs on current
infrasiructuro assats as well as future infrastructura. Some of tho
important rasoarch quastions considered for the projactincluded
the following

Q)

'w Source: FHWA.

US Departrment
of Transportation

Federal Highway
Administration

Impacts of Automated Vehicles on Highway
Infrastructure. Report No. FHWA-HRT-21-015.
Washington, DC: FHWA 2021
https://www.fhwa.dot.gov/publications/research
/operations/21015/index.cfm

Impacts of Automated Vehicles on

Highway Infrastructure

PUBLICATION NO. FHWA-HRT-21-015 MARCH 2021

Q

Fodoral Highway Administration
Research, Development, ond Technology
TomerFairbank Highway Research Center
6300 Georgetown Pike

Mcleon, VA 22101.2296

Source: FHWA.
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US Departrment
of Transporiation

Federal H
Administration

Research on the Impacts on Truck Size & Weight

and Movement of Freight

TSW research is a broad topic; different USDOT
modes/administrations conduct research.

USDOT has researched TSW topics for decades,
periodically producing studies to inform congressional
consideration and to advance national interests.

FHWA is working to advance the Department’s TSW
research in coordination with the Office of the
Secretary for Research and Technology, Federal Motor
Carrier Safety Administration (FMCSA), Federal
Railroad Administration, National Highway Traffic
Safety Administration, and the Maritime
Administration.

How does the Federal Highway
Administration approach Truck
Size and Weight Research?

FHWA’s TSW research agenda is
subject to agency needs and
priorities, as well as the availability
of staff and general research
funding.

FHWA has historically convened the
Department’s modal stakeholders
on congressional directives for TSW
studies.

13



Past Research Activities
Timeline for Truck Size and Weight Research

2016 (MAP-21)!

USDOT Comprehensive ﬁ

TSW Limits Study

e Required by MAP-21
e Evaluated the impacts of
changing TSW limits

e Found significant data
and modeling limitations

1IMAP-21 (Moving Ahead for Progress in the
" 21st Century Act), Pub. L. No. 112-141.
o

US Departrment
of Transportation

Federal Highway
Administration

2018-2019

TRB TSW Research
Roadmap

FHWA VSW Research

i Implementation Plan

2021-Present

e |dentified TSW research
needs, priorities, and
research project feasibility
in TRB TSW Research
Roadmap

* |dentified TSW
research problem
statements

e Summarized USDOT subject
matter expert (SME) feedback
on TRB Research Roadmap

e Reviewed Roadmap’s
prioritization of TSW research
projects

e Recommended improved
internal USDOT coordination to
advance TSW research overall

e Briefed Congressional
Appropriations Committee staff

VSW = vehicle size and weight.

14




VSW Implementation Plan (1/2)

Following receipt of the TRB Research Roadmap,
FHWA undertook drafting of an implementation
plan to improve modal coordination of TSW
research. The plan addressed three areas:

* USDOT SME-perspectives on the TRB Research
Roadmap

* Programmatic considerations for TSW research

* Implementation considerations for TSW
research

US Departrment
of Transporiation

Federal Highway
Administration

What is the U.S.
Department of
Transportation Truck Size
and Weight Research
Implementation Plan?

The draft plan summarizes
FHWA’s assessment of the TRB
Research Roadmap with input
from other USDOT SMEs. It
outlines needs, considerations,
and success factors for
implementation of TSW
research.

18



VSW Implementation Plan (2/2)

In developing the implementation plan, FHWA considered a number of areas, including:

* ldentifying funding needs/resources

* Defining a TSW research agenda focused on near-term feasibility
* Establishing robust knowledge management practices

* Coordinating these elements across USDOT modes

In advancing the draft implementation plan, FHWA is currently focused on:
* Establishing robust data collection and management practices

* Coordinating these elements across USDOT modes
A

LS. Departrment
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Recent Truck Size and Weight-Related Activities

USDOT Vehicle Size and Weight Research Updates Brief
For Intemal USDOT Reference Only

@

US Departrment
of Transportation

Federal H
Administration

Continuing coordination via USDOT

. . Not for public distribution
internal TSW Working Group .
This Yehicle Size and Weight (VSW) Research Updates Brief

provides U.S. Department of Transportation (USDOT) VSW experts
with recurring updates about VSW-related projects, research, news,

Publishing periodic USDOT Vehicle e T s o
Size and Weight Research Updates @ oo

Transportation Pooled Fund (TPF)

Brief' 2023 and 2024 Pﬁfﬂﬁmﬁmﬁmﬁﬂ%ﬁﬁ
’ arganizaton.

Transportation Research Record: Joumnal of Transportation
Research Board

Trucks and Truck Platoons (in progress)
* Asset Management of Bridges Using Uncrewed Aerial
Vehicles and Machine | eaming Models (in progress)

USDOT National University Transportation Center for Safety
= FEstimating the Effects of Vehicle Automation and Vehicle
Weight and Size on Crash Freguency and Severity: Phase 1

~ -
National Center for Sustainable Transportation
- i [y S i C

Shrinkage and Creep on Pavement Performance (in progress)

= Development of Predictive Performance Models and
Calibration of Mechanistic Empirical Design Methed for

h —

Optimized Transportation Infrastructure Management,
Considering Life-Cycle Costs and Environmental Impacts (in
progress)

University of California Institute of Transportation {ITS)
= Assessing Safety. Risk. and | abor Issues Related to Heawvy-
- ot b T

US, Department
of Traniportation

Source: FHWA.

USDOT Project
Spotlight

FMCSA Crash Causal Factors
Program

The Federal Mator Camier Safety
Administration (FMCSA) is developing
the = o o
[CCFP] to collect and analy=e crash
data involving commercial motor
wvehicles (CWMVs). The CCFP intends to
identify key factors that contribute to
crashes involving CMYs, inform
countermeasures to prevent these
crazhes from happening, and establish
a foundation for continued data
collection, sharing, and analysis. Phase
1 of the CCFP, which focuses on
fataliies involving Class 7&8
commercial vehicles, expands on the
Large Truck Crash Causafion Study
(LATCCS) (2001-2003) and
incorporates lessons leamed through a
focused scope, increased sample size,
new data elements for collection, and
callaboration with state and local
jurisdictions. Since 2020, fatal crashes
imvolving CMY's have increased in the
United States. This program is an effort
to reverse this rend and pursue a long-
term goal of zero roadway fatalities.
The CCFP also aligns with the safety
research recommendations from the

i

d W enao

Bogdmap. FMCSA is targeting 2029 to
publish a final report for the Phase 1
study.

Project Contact:

Dran Meyer

Senior Transportation Specialist,
FMCSA

Dan.meyerg@dot.gov

20



Ongoing Research (1/2)

° Building out data requirements Problem Statement C.1: Build truck traffic, weight, and
configuration database from nationwide WIM data and

to allow for future crosscutting other sources

research, as recommended by

the TRB Roadmap Problem Establishing baseline datasets of traffic volumes, axle/gross
Statement C.1 weights, and configuration types necessary for estimating
the impacts of changes in truck size limits and developing
* Initiating follow-on research models of the relation of loads to bridge and pavement
from data requirements effort costs.
(C.1) for both short and long
terms Using vehicle data the States are now collecting, this

research could develop procedures for data
* Defining a TSW research collection, formatting, quality control, and methods to

produce a consistent base-year dataset of truck traffic
volumes, weight spectra, safety data, and enforcement
data for the U.S. road system. The research could also

agenda that builds off resulting
data foundation

e provide the truck weight data needed for infrastructure
US.Depariment impact modeling research projects in the roadmap.

of Transporiation

Federal Highway

Administration



Ongoing Research (2/2)

FHWA is working with DOT modal partners to advance short-term TSW research,
including:

°* Advancing the highest priority core research recommendation in the TRB
Research Roadmap to compile TSW data that can inform further crosscutting
research across all research categories. (TRB Roadmap Problem Statement C.1)

* Developing the Crash Causal Factors Program to collect and analyze crash data
involving commercial motor vehicles. This effort directly supports the safety
recommendations from the TRB Research Roadmap. (FMCSA)

°* Expanding the use of WIM data such as through the pooled-fund pilot:
Improving Traffic Detection Through Inductive Loop Signature Technology
(FHWA, FMCSA, State DOTs)

R

LS. Departrment

of Transportation
Federal Highway
Administration
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For more information:

Paul Truban
Transportation Specialist

FHWA Office of Freight Management & Operations
Paul.Truban@dot.gov

R

U.S. Department of Transportation
Federal Highway Administration

Katherine Petros

Sl Ol Infrastructure Analysis and Construction Team Leader
1200 New Jersey Avenue, SE

Washington, DC 20590 FHWA Office of Infrastructure Research and Development
https://ops.fhwa.dot.gov/freight .
Katherine.petros@dot.gov

Publication No. FHWA-HOP-24-061

23
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ATRI

ATRI is TRUCKING's not-for-profit research organization,
whose mission is to provide the data and analysis to
improve the industry’s safety and productivity

All of ATRI’s research is available at no cost on our
website:

www.TruckingResearch.org
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2024 Top Industry Issues

Economy (1)
Truck Parking (2) e NDUSTRY 202 ©
Lawsuit Abuse Reform (6) T
Insurance Cost/Availability (#9 in 2021)
Driver Compensation (5)

Battery Electric Vehicles (10)

CSA (#8in 2022)

Detention/Delay at Customer Facilities (9)
Driver Shortage (4)

10. Driver Distraction (7)

1D 100 - NG T

American
I R I Transpaortation
‘ Research

Yo Institute




2024 Top Industry Issues

1 Truck Parking Economy

2 Driver Compensation Lawsuit Abuse Reform

3 Economy Driver Shortage

A Detention/Delay at Customer Facilities Insurance Cost/Availability
5 Speed Limiters Driver Retention

6 Broker Issues CSA

7 ELD Mandate Truck Parking

8 Fuel Prices Battery Electric Vehicles
9 Autonomous Trucks Driver Distraction

10 Driver Training Standards Diesel Technician Shortage

American
ATR I Transpaortation
‘ Hesearch




Truck
Configurations

5-axle tractor 53’
semitrailer
[80k and 88k Ibs.]

6-axle tractor 53’
semitrailer [97k
Ibs.]

Generic Renderings (not to scale)

Confirmed Configurations for Study

Rocky Mountain
Doubles

Tumpike Doubles

Triples

i

American
Transpaortation
Research
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Future of TFug!( Platooning?
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Understanding the CO, Impacts
of Zero-Emission Trucks

= Life-cycle CO, emissions study for: RERNSLANA the C9: Innacts o
¢ Internal combustion engine (ICE) trucks A ogonFuCal an Tactione sl Tucks
powered by diesel May 2022

¢ Battery electric vehicle (BEV) trucks
powered by electricity

¢ Fuel cell electric vehicle (FCEV) trucks
powered by hydrogen

= Compares CO, emissions across from
the full vehicle life-cycle:

‘ VEhiCle pl“Od uction Prepared by the American Tnsponn Research Institute |
¢ Energy production and consumption TR [z

American
I R I Transpaortation
‘ Research

¢ Vehicle disposal/recycling

Yo Institute



Key Findings

Vehicle Production CO2 Energy CO2 Disposal/Recycling CO2

4,000,000
100.0%

3,500,000

3,000,000

2,500,000

2,000,000

1,500,000

Lifetime CO, (Lbs.)

1,000,000

500,000

ICE - Diesel BEV FCEV BEV 2050 ICE - FCEV Solar
(Baseline) Renewable HTSE
Diesel

American

AI R I Transpartation
Research




BEV Truck Conundrum

e

BATTERY BATTERY
WEIGHT WEIGHT

Increasing

Range
(Miles)

> Decreasmg
Cargo Revenue
Weight
‘(Ibs.)

COST COST

American
I R I Transpartation
‘ Research

Yo Institute




Realities

= Trucks capped at 80K |Ib.(+ 2500)

m Vehicle costs — new Class 8 BEV trucks cost over
$400,000

= No refueling infrastructure

= Cold weather implications

= Material sourced from outside U.S.

¢ Lithium, graphite, cobalt, manganese and nickel




Long-Haul Truck Charging Reqmrements

= Initial equipment, installation
costs
¢ $35 billion

= Trucks will need more chargers
than existing parking spaces

= Hours-of-Service limitations

m Interstate rest areas

¢ No commercial activity/ charging at
40,000 spaces




Questions?

Dan Murray

dmurray@trucking.org
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Register for the 2025
TRB Annual Meeting!

January 5 — 9, 2025
Washington, D.C.

"""""


https://www.nationalacademies.org/our-work/trb-dei-video-competition

Upcoming events for you

December 12, 2024

TRB Webinar: Recruitment &
Retention to Support Transit Workers'
Mental Health

July 15-17, 2025, in Washington, D.C.

TRB Conference on Transit Safety and
Security
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Subscribe to TRB Weekly

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

NATIONAL o
ACADEMIES hesen

AR TRANSPORTATION RESEARCH BOARD
TRB Weekly covers the latest in transportation research.
*|DATE:F , YI* Uy gs |

ndate Your Preferences

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
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TRANSPORTATION RESEARCH BOARD

ng



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!

And follow #TRBwebinar on social media
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Update Your Preferences

View this email in your browser

Supply Chain Risk and Resilience—Linking
Transportation and Economic Models

Thursday, October 6,2:30 -4 PMET

Disruptions to transportation supply chains can cause
cascading effects globally and socioeconomically. This
webinar will discuss leading-edge technologies and the
impacts logistics modeling with artificial intelligence and
resilience analytics can have on a larger scale.

W @NASEMTRB
@) @NASEMTRB

Transportation
. Research Board
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Upcoming
TRB Webinars
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Get involved
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ACADEMIES o TRANSPORTATION RESEARCH BOARD

TRB mobilizes expertise, experience, and knowledge to
anticipate and solve complex transportation-related challenges. S

Welcome to MyTRB!

TRB’s mission is accomplished through the hard work and
dedication of more than 8,000 volunteers.

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