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Y Permissive left-turn signal phasing—implemented through flashing yellow arrows
Researcher: or circular greens—allows vehicles to make left turns after yielding to opposing
Michigan State through vehicles, while pedestrians may concurrently receive a “walk” signal on

University parallel crosswalks with legal right-of-way. These simultaneous movements create

Principal elevated risks for pedestrians, as drivers often focus solely on identifying safe gaps

Investigator: on opposing through traffic and initiate a quick turn without observing pedestrian

Kakan Dey presence on crosswalks. As left-turn drivers do not get sufficient time to slow down

NDOT Champion: to avoid pedestrians on crosswalks, left-turn vehicle-involved pedestrian crash risk

Lacey Tisler is high. Like many other states, crash statistics in Nevada highlight this safety issue.
OBJECTIVE

This research will analyze a sample of intersections in Nevada with permissive left-turn signals, identify the
factors contributing to pedestrian-vehicle conflicts, and provide NDOT with clear, comprehensive
recommendations for safety improvements at these locations.

METHODOLOGY

The Michigan State University team plans to achieve the project goal by: (1) Performing statewide crash
data analysis to identify diverse urban, suburban, and rural contexts that led to left-turn vehicle-involved
pedestrian crashes in Nevada. (2) Conducting a detailed evaluation of selected Nevada intersections using
crash and field data and statistical modeling to determine key contributing factors in quantifying left-turn
vehicle-involved pedestrian conflict. (3) Utilizing VISSIM microsimulation to systematically explore how
variations in different signal phasing and timing, driver behavior, geometric features, and left turn and
opposing traffic affect pedestrian safety/conflict risks. (4) Evaluating driver behavior/ workload under
diverse traffic, signal phasing, geometric features, and pedestrian conditions through driving simulator
experiments to understand their impact on left-turn conflicts. (5) Integrating findings from the safety
analysis, microsimulation, driving simulator, and field studies to develop guidelines and policies for signal
timing, infrastructure improvements, and pedestrian treatments for NDOT.

IMPLEMENTATION POTENTIAL
The research team plans to conduct field investigation, crash modeling, microsimulation, and driving
simulator-based experiments to develop comprehensive guidance for improving intersection safety with



the permissive left turn signal phase. The primary target audience for this research project is the Nevada
DOT intersection safety improvement personnel and consultants, including metropolitan planning
organizations (MPOs), NDOT's signal timing division, multi-modal planning, non-motorized mobility
planning, and geometric improvement groups. Impediments to successfully adopting research products
may include “an unwillingness to change existing standards and policies.” Another potential barrier is
“political pushback against recommended built environment changes,” which has been a persistent issue in
many jurisdictions. The third barrier is “The cost of new infrastructure,” which could vary substantially
depending on treatment time, from very low-cost signal phasing change to high-cost signal system
(hardware, software) upgrade and geometric design. These barriers could be resolved by demonstrating
the tangible safety benefits substantially outweigh the relevant investment costs of signal timing and
geometric/signal system improvements. A site-specific benefit-cost analysis for the proposed improvement
could justify the investment. Several federal funding sources (e.g., Safe Streets and Roads for All, SS4A
program) could be explored to implement improvements at selected intersections.
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