I.  Problem number  (to be completed by NCHRP)
II.  Problem title: 

Bicycle lane treatments for minimizing user conflicts with turning motor vehicles at controlled intersections
III. Research problem statement

About 60% of on-road bicycle-motor vehicle crashes occur at intersections and driveways, making intersections a focus of concern for improving cyclist safety. The most common bicycle-motor vehicle crash types that involve cyclists riding on the roadway at intersections involve motorists turning left in front of oncoming cyclists, and motorists turning right across the path of parallel cyclists. 

As bicycle lanes have been widely introduced on many urban roads in recent years, the question of appropriate treatment for intersections has become more critical. The primary guidance in this area that is available, the current AASHTO Guide for the Development of Bicycle Facilities, has not been demonstrated through safety research (research has been limited and inconclusive). 
Where a bicycle lane approaches a stop- or signal-controlled intersection where traffic may turn right but no right-turn lane is provided, common practices are to (1) continue the BL marking to the stop line or crosswalk, (2) mark a “dotted” or “broken” line for some distance in advance of the intersection or (3) terminate the BL marking entirely some distance before the intersection. The AASHTO Guide recommends the second treatment, but the recommendation is widely disregarded. Treatments of the second and third types have used various dimensions (BL stripes have been terminated from 30 to 200 ft before stop lines, dotted or broken lines use various patterns). Within the same urban area, treatments may vary from road jurisdiction to road jurisdiction or from street to street. Such treatments provide inconsistent positioning cues for motorists and bicyclists, give rise to various complaints (motorists or cyclists “are not respecting” BLs, cyclists are not given adequate positive guidance, etc.), and contribute to confusion about whether state traffic rules that typically require a right-turning driver to “approach…as closely as practicable to the right-hand curb or edge of the roadway” (UVC) apply where BLs are present on approaches.
Research is needed to determine how BL approach treatments affect motorist and cyclist behavior and what type of treatment may be best suited to minimizing conflicts under some range of conditions. 
IV. Literature search summary
Hunter, Stewart et al. (“Study of Bicycle Lanes Versus Wide Curb Lanes,” Transportation Research Record 1674, 1999, and Publication No. FHWA-RD-99-034, Federal Highway Administration, 1998) analyzed videotape of almost 4600 bicyclists in three cities in three states to compare behavior at 24 sites with wide curb lanes and 24 sites with bicycle lanes. Operational characteristics and cyclist conflicts with motorists, other bicyclists, and pedestrians were observed.

The investigators attempted to compare conflict rates at bicycle lane locations that used the three different types of approach marking treatments described above. A model they developed suggested that BL sites where the BL stripe was continued to the intersection had fewer conflicts. However, only 78 bicycle-motor vehicle intersection conflicts were observed at the BL sites, only six conflicts were deemed “serious”, the analysis doesn’t mention controlling for potentially confounding factors such as traffic volumes (sites were grouped into two categories of “low” and “high” traffic volumes), and all BLs with terminated stripes were lumped in the same group, even though in at least one case, the stripe was terminated “just prior to the intersection”. 
Volume 118 of NCHRP Report 500, A Guide for Collisions Involving Bicycles, included strategies to restrict right turns on red, and “improve pavement markings at intersections”. It briefly reviewed current guidance and the limited research on “innovative” treatments such as colored bike lanes, “bike boxes” and advanced stop lines.
A number of studies have been or are being conducted on the effects of using colored bicycle lanes at conflict locations. Thus far, US research has been inconclusive or found mixed results.
V. Research objective
The proposed research will develop guidelines for intersection design that minimize the danger that motor-vehicle turning movements create for through-moving bicyclists. To accomplish this, the research should:

1) identify bicycle lane treatments in common use on approaches (without right-turn lanes) to signalized and stop-controlled intersections;
2) search for US and foreign studies with relevant insights;
3) evaluate rates of bicycle-motor vehicle conflicts and crashes (involving cyclists using the roadway) at locations that have BLs on approaches, and evaluate possible relationships with treatment designs;
4) identify best practices for BL marking treatments on approaches to controlled intersections. 
VI.  Estimate of problem funding and research period

Recommended Funding: 
$250,000.

Research Period: 

24 months
VII.  Urgency, payoff potential, and implementation

Recent fatal crashes involving cyclists who were using bicycle lanes at intersection approaches have drawn public attention to this problem.

The advisory panel for NCHRP Project 15-37, Revision of the AASHTO Guide for the Development of Bicycle Facilities, identified the need for more definitive guidance in this area as a critical issue.
Implementation of this research could reduce the rates of motor vehicle-bicycle conflicts and crashes at intersections (and associated cyclist injuries), increase operational efficiency, and reduce or eliminate the (perceived) need for more expensive treatments to provide adequate safety.
Design recommendations could be presented at professional meetings and posted in an online report, facilitating incorporation in new roadway, reconstruction, and resurfacing projects. Revision of the AASHTO Guide is well underway, but there might be time to incorporate some input in the next edition.
Recommended marking treatments would likely be relatively easy to implement. 
VIII. Persons developing the problem
Richard Moeur and Dwight Kingsbury, Technical Committee on Nonmotorized Transportation (with initial input from the TRB Bicycle Transportation Committee ANF20) 
IX. Problem monitor

Richard Moeur, P.E.
Traffic Design Manager, Northern Region
Arizona Department of Transportation
(602) 712-6661
RMoeur@azdot.gov
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