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Duration: Speed-related and lane departure crashes significantly contribute to highway
39 months fatalities in both Nevada and the United States. Between 2016 and 2020 in Nevada,
there were 496 fatalities due to speeding and 583 due to lane departure, ranking as
the second and fourth leading causes of traffic fatalities in the state, respectively.
Recent trends indicate an increase in lane departure crashes, notably the fatal

Researcher: rollover accidents on US-95 MM10 to MM69 in Nye County, where newly
University of Nevada, constructed and flattened road conditions prevail, underscoring the urgent need

Project Cost:
$375,279.00

Reno for safety enhancements. To effectively address such crash-prone highway

Principal segments in Nevada, it is imperative to conduct a comprehensive study on the

Investigator: causes of speed-related and lane departure crashes and identify optimal
Seri Park countermeasures for strategic intervention.

NDOT Champion: Deploying enhanced shoulders has been identified as a proven approach to

Timber Wood reducing both the number and severity of speed-related and roadway departure

crashes. However, to achieve effective implementation of this strategy in Nevada, it
is essential to address three important issues. (1) Intellectual questions have been raised regarding the
contributing factors to the recent increase in crash occurrences in Nevada, especially at locations where
roadway conditions appear to be less hazardous from the road condition perspective (e.g., US-95 MM10
to MM69). A thorough study is necessary to examine potentially influencing factors such as roadway and
roadside conditions, traffic operational characteristics, and driver behavioral responses. (2) Crash
countermeasures pertaining to road shoulders encompass a diverse array of options, including widening
paved or stable shoulders, improving the traversability and recoverability of shoulder slopes, and
implementing high-friction surfaces, Safety Edge, rumble strips, and barriers. However, selecting suitable
and effective treatments for specific roadway segments in Nevada presents a challenge. Consequently, in-
depth reviews and explorations tailored to the Nevada context are needed to evaluate and examine the
potential for safety enhancements and relevant impacts. (3) One of transportation agencies’ major tasks is
to select optimal road shoulder designs that effectively mitigate crash risks and minimize economic costs
and environmental impacts. Policy recommendations must be based on inclusive evaluations concerning
Nevada's specific scenarios. Such an approach can practically facilitate future developments by the Nevada
Department of Transportation (NDOT), ensuring that the chosen solutions are both efficient and
contextually appropriate.

OBJECTIVE

The primary objective of this study is to comprehensively evaluate and determine the most suitable
shoulder slope configuration for mitigating speed-related and lane departure crashes on highways. To
achieve this overarching goal, the research aims to: (1) Define optimal slope geometry, (2), Analyze driver



response to slope, (3) Assess safety performance, (4) Conduct economic evaluation, (5) Consider
environmental impact, (6) Provide policy recommendations, and (7) Final report.

METHODOLOGY

The primary contents of this research include: (1) Conduct a comprehensive information and current
practice survey to synthesize established research findings and state-of-the-art countermeasures regarding
speed-related and lane departure crashes. (2) Perform inclusive data collection and analyses using LiDAR
sensors and high-resolution trajectories. Details in terms of roadway and shoulder characteristics, traffic
operational profiles, and roadside terrain conditions will be gathered and thoroughly investigated. The
focus of the data collection and analyses will be US-95 in Nye County. (3) Leverage vehicle dynamics
simulation, i.e., CarSim, to evaluate the effectiveness of potential crash countermeasures, such as shoulder
widening and slope flattening. A diver simulator will also be used to explore driver behaviors in response
to various roadside configurations. The drivers’ behavioral factors will be introduced into vehicle dynamics
simulation to improve the accuracy of the evaluation. (4) Work closely with relevant NDOT divisions, local
agencies, and key stakeholders or contractors to synthesize economic and environmental considerations
and requirements regarding shoulder enhancements. Methods will be developed to incorporate the
economic and environmental implications into the determination of the optimal shoulder configuration.

IMPLEMENTATION POTENTIAL

The implementation plan for this research project is strategically divided into near-term and long-term
actions. In the near term, the primary focus will be on promptly providing policy recommendations
specifically tailored for segments of US-95 in Nye County, where a significant frequency of crashes has
been observed. To achieve this, the team will expedite data collection and analysis processes to swiftly
identify potential countermeasures that can be implemented to enhance road safety in these high-risk
areas. For long-term implementation, the plan includes the dissemination of research findings and
methodologies through a series of educational and informational initiatives, such as workshop sessions,
webinars, and training programs. These efforts will be aimed at applying the insights and strategies
developed through this research across statewide roadways in Nevada. The goal is to ensure that the
knowledge gained from this study extends beyond the immediate scope of US-95, contributing to broader
traffic safety improvements throughout Nevada and other states in the United States.
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