Unsafe Turns: A National-Level Study on the Impact of Land Use and U-Turn Maneuvers on Traffic Fatalities using Association Rules Mining

Highlights
· Applied Association Rules Mining (ARM) with the Lift Increase Criterion (LIC) to analyze eight years (2016–2023) of nationwide Fatality Analysis Reporting System (FARS) data on U-turn-related fatal crashes.
· Identified distinct crash patterns for urban and rural contexts, revealing context-specific combinations of roadway, environmental, and driver factors.
· Found high-speed rural U-turn crashes often involved dark, unlit principal arterials lacking traffic control, with a high share of angle collisions and male drivers.
· Determined urban high-risk locations included state highways with moderate speed limits, signalized intersections, and undivided two-lane roads, frequently involving middle-aged male drivers.
· Proposed countermeasures aligned with the Safe System Approach, including geometric redesign of median openings, improved lighting, speed management, and targeted driver awareness programs.
