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Project Description: Hydroplaning is a critical pavement safety concern that occurs when a
layer of water builds up between the vehicle's tires and the pavement surface, leading to a loss
of traction and vehicle control. It is a significant contributor to wet-weather crashes and thereby
poses a serious challenge to highway safety, especially for coastal regions where rainfall is more
abundant and more frequent. Hydroplaning risk assessment fundamentally depends on the
integration of multiple diverse datasets that reflect the interaction among crash occurrences,
pavement conditions, and vehicle dynamics. These data items are typically recorded in different
datasets maintained by various owners or agencies, each with their unique collection methods
and standards. This research will develop data-driven likelihood models based on a verification
check of the reliability of the important data variables, and a fusion of the available history data
from diverse data sources to assess hydroplaning risks for coastal highways. The proposed
research will also develop recommendations to be considered for roadway design and
construction in association with wet-weather accident reduction procedures for transportation
agencies.

US DOT Priorities: Section left blank until USDOT s new priorities and RD&T strategic goals
are available in Spring 2026.

Outputs: The anticipated output of this project includes the development of new data-driven
methods for the assessment of highway hydroplaning potential that integrates various datasets
of engineering practice, field work and experiments, and data analytics. The study leverages
traditional statistical models and advanced machine learning methods with engineering practice
on available history data to develop realistic, predictive, and cost-efficient assessments of
hydroplaning potential of the highway networks. The anticipated partnership will be state
DOTs, Texas Department of Transportation.

Outcomes/Impacts: This research is expected to deliver several key products: (1) a database
comprising real-world hydroplaning related datasets that are available in engineering practice;
(2) a data-driven modeling and analysis process that integrates datasets of multiple sources,
multiple resolutions, and different standards; and (3) a holistic leveraging of traditional
statistical models and advanced machine learning methods with engineering practice. Together,
these products will enable transportation agencies to transition from conventional, empirical, or
even isolated approaches toward a more comprehensive, proactive, and data driven strategy.
The outcomes of this research will positively affect the surface transportation system in
multiple dimensions. By more accurately and proactively assessing highway hydroplaning
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potential, the proposed research will improve traffic safety and mobility of the driving public in
daily traffic operations in the transportation networks. The outcomes will help develop
hydroplaning countermeasures to mitigate controllable factors such as drainage related factors
in roadway geometrics and transverse profiles, and pavement rutting and surface texture
features, and vehicle dynamics and tire configurations; and will support the implementation of
good practices in roadway design, pavement design, and maintenance/management of
transportation infrastructure. Collectively, these practice changes will strengthen the resilience
of the transportation network, ultimately supporting safer and more dependable mobility for
both freight and passenger movements in the coastal regions.

Final Research Report: URL to final Report will be provided upon completion.
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