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Background

Texas is at the forefront of innovative
transportation technologies, actively piloting
autonomous vehicle (AV) trucking operations.
These AVs continuously gather extensive
roadway data, positioning Texas to forge
partnerships between AV trucking and ongoing
TxDOT maintenance operations to prioritize
maintenance events. Quality infrastructure is
critical for current drivers’ safety and the future
growth of the connected and automated vehicle
(CAV) market. Well-maintained roads with clear
markings and signage enhance AV operations
and overall road safety. Increasing TxDOT’s
response time to maintenance events will
benefit all users. Project 0-7129 aims to create
a streamlined prototype allowing AV trucks to
identify maintenance issues and notify TxDOT
representatives, modernizing maintenance
operations from detection to resolution.

What the Researchers Did

The University of Texas at Austin Center for
Transportation Research (CTR) collaborated
with Texas public transportation agencies,
private AV trucking companies, and third-party
Al technology groups to develop the Intelligent
Routine Maintenance Framework (IRMF). This
project has four objectives: identify data gaps
for public agencies, align private data collection
capabilities with public needs, create a data-
sharing prototype, and ensure the framework’s
future success and growth.

Initially, the research team conducted a literature
review of TxDOT’s maintenance documentation
and worked with TxDOT representatives to
assess current practices and data requirements.
Maintenance was categorized into pavement,
roadway, roadside, and hazardous events, leading
to the development of a preliminary IRMF

workflow.

The team then engaged stakeholders to refine
project needs and framework, hosting a
workshop that brought together AV trucking
companies, data organizations, and public
transportation agencies. Six priority maintenance
events were identified: potholes, roadway
striping, pavement markers, signage, cable
barriers and guardrails, and debris. Performance
metrics and data standards were established for
the IRMF prototype.

The IRMF was structured around three main
components: data ingestion, dashboard analytics,
and maintenance actions. Leveraging TxDOT'’s
Nighttime Inspection Application, the research
team integrated existing data-sharing practices
into the IRMF. This integration supports
dashboard analytics and maintenance reporting,
enhancing the autonomous data ingestion
process.
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To ensure ongoing success, the team developed
essential project materials, including a catalog of
Al solutions, a cost-benefit analysis, procurement
documentation, and marketing materials that
highlight the IRMF’s needs and benefits. This
groundwork will enable TxDOT to effectively
scale the IRMF for Texas roadway maintenance.

What They Found

Project 0-7129 revealed significant opportunities
for collaboration between public and private
agencies to enhance Texas’s roadway network.
AV trucks can supplement TxDOT’s data-sharing
platform, improving routine maintenance.

In the initial gap analysis, public transportation
agencies acknowledged the desire to improve
real-time maintenance identification, including
faster, more accurate, and proactive roadway
condition insights. Upon initial outreach

with state- and district-level leadership,
representatives confirmed the value that an
effective data-sharing framework could bring.
The stakeholder workshop highlighted shared
priorities among agencies, including the need
to address striping, roadway markers, signage,
potholes, guardrail damage, and debris. Currently,
AV trucks rely on safety drivers to manually
flag maintenance events, with aspirations for
autonomous detection as the IRMF evolves.
While data is available, challenges remain in its
frequency and accuracy.

The research team proposed two key
recommendations: expand the Nighttime
Inspection Application to align with the IRMF’s
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capabilities and create a flexible framework
adaptable to varying geographic and roadway
infrastructure needs. Enhancing the Nighttime
Inspection Application will facilitate IRMF
integration into TxDOT'’s existing systems,
reducing user training requirements. Future goals
include identifying the severity of maintenance
events and understanding user expectations
across different geographic and infrastructure
contexts.

What This Means

The aim of Project 0-7129 was to demonstrate
that AV trucking data can be effectively ingested
and reported to TxDOT maintenance personnel,
improving operational efficiency. Texas leads

the nation in AV testing and deployment, with
significant stakeholder support for the IRMF’s
potential to reduce reporting latency and
improve geographical and severity insights.
Numerous ongoing initiatives in Texas, including
the Nighttime Inspection Application and the CAV
Task Force, present opportunities for the IRMF
to successfully scale alongside these projects,
leveraging the foundational work already
completed.

Research and Technology Implementation Division
Texas Department of Transportation

125 E. 11th Street

Austin, TX 78701-2483

www.txdot.gov
Keyword: Research

This research was performed in cooperation with the Texas Department of Transportation and the Federal Highway Administration. The contents of this report reflect the
views of the authors, who are responsible for the facts and accuracy of the data presented here. The contents do not necessarily reflect the official view or policies of FHWA
or TxDOT. This report does not constitute a standard, specification, or regulation, nor is it intended for construction, bidding, or permit purposes. Trade names were used

solely for information and not for product endorsement.







Accessibility Report





		Filename: 

		Working with Autonomous Trucks to Improve Routine_RB_202307_REM.pdf









		Report created by: 

		Nellie Kamau, Catalog Librarian, Nellie.kamau.ctr@dot.gov



		Organization: 

		DOT, NTL







 [Personal and organization information from the Preferences > Identity dialog.]



Summary



The checker found no problems in this document.





		Needs manual check: 2



		Passed manually: 0



		Failed manually: 0



		Skipped: 1



		Passed: 29



		Failed: 0







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Needs manual check		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Needs manual check		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Passed		All page content is tagged



		Tagged annotations		Passed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Skipped		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Passed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Passed		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top



