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He has produced results and materials for stake holders in the United States, El Salvador, and the
Dominican Republic in the topics of transportation safety, statistical analysis, traffic operations, and
the economic aspects of safety and maintenance operations. Some of these projects include: Large
scale evaluation of traffic operations at the network level for the three major cities of El Salvador,
Central America; operations and safety tradeoffs of reduced freeway cross-sectional elements, for
the Texas Department Of Transportation; Safety Implications of Freeway Managed Lanes for
FHWA and the HOV/MUL Pooled Fund; Safety and Operational Assessment of advisory speed
signs in Oregon, and developing Safety Performance Functions for Signalized Intersections in the
State of Oregon, for the Oregon Department Of Transportation.
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Relevance to Statement of Work

Link Between Pavement Marking Retroreflectivity and Night Crashes on Michigan Two-Lane
Highways.
Dr. Avelar coauthored a research paper in 2014 that investigated the safety association of retroreflectivity
and nighttime crashes. The research used five years of Michigan retroreflectivity data to investigate the
safety at different visibility levels. In general, this research found that safety seems to detetiorate as the
retroreflectivity level of pavement markings wanes.

Investigating Maximum Intensities for Yellow Rapid-Flashing Beacons at Night
Dr. Avelar coauthored a research paper in 2015 that utilized data regarding the configuration of Rapid
Flashing Beacons at pedestrian crossings. Using data from three studies, the paper performed various
analyses and determined a recommended maximum intensity of the flashing beacons such that impeding
and incapacitating glare is minimal or at least not expected to increase crash risk to drivers.

Safety Evaluation of Curve Warning Speed Signs, Oregon DOT, 2009-2011
Dr. Avelar was a key member of this was a research effort. The project evaluated the safety implications
of advisory speeds at horizontal curve locations on Oregon rural two-lane highways. The primary goals of
this research effort were to characterize driving operations at rural two-lane highway curve locations
where advisory speed signs were present, and to determine to what extent these signs play a role in
enhancing safety. Speed data was collected at 16 sites and compliance with advisory speed signs
determined. An evaluation of crash data of 200 curves and how advisory speed relates to historic crash
information was performed, developing a statistical model that identifies critical variables that are
associated with the posted speed and how they ultimately relate to the expected crash frequency. The
resulting advisory speed models were then contrasted to the expected advisory speeds based on the
Oregon Policy as well as the 2009 MUTCD thresholds.

Analysis of the Shoulder Widening Need on the State Highway System, Texas DOT, 2015.
Dr. Avelar was a key team member for this project. The project defined criteria for roadway shoulder
suitability for pedestrians and bicycles, applied these criteria to Texas highways and determined candidate
locations that merit shoulder improvements. The main objective of the research was to inform the
development of a Strategic Corridor Development Plan. This project required analyzing the complete
roadway inventory of highways in Texas to characterize the relationship between geometry and crashes,
as well as to contrast geometry and location during an examination pedestrian travel patterns.

Reducing Lane and Shoulder Width to Permit an Additional Lane on a Freeway, Texas DOT, 2014-
2015.
In this research, TTI evaluated the safety and operational implications of adding a freeway lane at urban
freeways in Texas. Speed and safety data were collected at 73 sites in the cities of Houston, Dallas and
San Antonio. The research team performed an evaluation of site crash data and how safety relates to the
cross-sectional elements. The research team developed a statistical model identifying the critical variables
and how they ultimately relate to the expected crash frequency. The research team performed a similar
analysis for the operational data as well. 667, 297 speed records were used for this effort. A smart
spreadsheet was developed for use the models by decision makers at TxDOT to assess the expected
impacts of changes in cross-sectional elements of Texas freeways.
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