I. PROBLEM NUMBER (to be completed by NCHRP staff)
II. PROBLEM TITLE

Integrating Pedestrian Considerations into Traffic Signal Design

III. RESEARCH PROBLEM STATEMENT

Traffic engineers at state, regional, and local agencies face the challenge of designing traffic signals to serve multiple transportation modes, including motor vehicles, bicyclists, and pedestrians of all ages and abilities.  Operational analysis is often conducted with the objective of minimizing total delay for all users of the intersection, but effects on pedestrian safety are not well understood.  This research project should synthesize current practices, identify areas for improvements, analyze pedestrian-vehicle tradeoffs, highlight best practices, and describe the advantages and disadvantages of different types of treatments.  This study of current practice could help provide useful background information for updating Chapter 16 of the HCM.

Traffic signal design and operational questions such as the following should be examined in case studies:
· Effects of reduced cycle times on pedestrian delay and safety
· Tradeoffs in number of added lanes and pedestrian delay

· Effects of signal coordination on pedestrian delay and crossing safety for the length of a roadway corridor (e.g., to what extent do pedestrians exploit the gaps to cross midblock?)
· Use of all-red signals for vehicles (exclusive pedestrian phases) or giving pedestrians a head start on concurrent walk intervals (leading pedestrian intervals)

· Use of vehicle detectors to sense traffic gaps and transfer the extra time to the pedestrian phase (for under-capacity locations in the peak hour and everywhere in the off-peak)

· Using a pushbutton to give extra crossing time for elderly, blind, or other people with disabilities, as well as pedestrians limited in speed because they are walking with children, carrying large packages, or traveling in challenging weather conditions
· Use of passive detection to cancel unnecessary pedestrian signal calls

· Effects on pedestrian delay and safety of omission of a crosswalk on one leg
· Effects of multiple parallel turn lanes on pedestrian-vehicle conflicts

· Accommodating high volumes of child pedestrians at signalized intersections on school walking routes

· Conditions under which alternative pedestrian treatments may be more appropriate than providing a pedestrian phase at a traffic signal

IV. LITERATURE SEARCH SUMMARY

Much of the existing research related to optimizing signal timing for pedestrians and many existing state and national guidelines for pedestrian clearance interval timing focus on start-up delay and walking speed.  However, there has been little research on how to balance pedestrian needs with the needs of motor vehicles and other users at signalized intersections.  A search for “traffic signal optimization” in the TRIS Online database found 22 articles on the topic since 1996.  Only one incorporated pedestrian considerations.  That conference paper analyzed intersection safety as a part of the Oakland County, MI Signal System Optimization Project (Hill and Dearing, 2004).  Crash data were reviewed at 640 intersections, and pedestrian pushbuttons were recommended as a strategy to reduce pedestrian crashes.  Though pedestrians were considered, pedestrian signal timing was not a significant focus of the paper.  The TRIS Online database did not include any articles on “pedestrian signal optimization”.  The National Cooperative Highway Research Program has previously recognized pedestrian signal timing as an important research issue.  One of the problem statements considered (but not selected for funding) in 2002 was “Pedestrian Timing Strategies in Coordinated Signal Systems.”  There is a need for research and new guidelines for optimizing signal timing for all users at intersections.
V. RESEARCH OBJECTIVE
The objective of this research is to provide examples, highlight best practices, and discuss advantages and disadvantages of traffic signal design for serving multiple transportation modes.  Practitioners will be able to apply these examples in their own states, regions, and localities.  An additional objective of this research could be to revise the HCM traffic signal timing guidelines to be more responsive to the needs of pedestrians.  By incorporating pedestrian considerations into these guidelines, practitioners will be able to better serve the greatest number of people at signalized intersections.
VI. ESTIMATE OF PROBLEM FUNDING AND RESEARCH PERIOD
Recommended Funding:

$250,000

Research Period:

2 years

VII. URGENCY, PAYOFF POTENTIAL, AND IMPLEMENTATION
Best practice examples and a well-researched discussion of traffic signal design tradeoffs will increase the effectiveness of signalized intersections for all users, in terms of reducing overall delay, improving safety, and improving accessibility.

Potential revisions to the national guidelines in the HCM could result in signalization changes that could have a positive impact on thousands of intersections throughout the country.
The anticipated product of the research would be a synthesis report on integrating pedestrian considerations into multi-modal traffic signal design.  Additionally, the results of the synthesis report could lead to revising chapters of the HCM.  Any changes to the HCM would need to be reviewed and approved by TRB Committee A3A10—Highway Capacity and Quality of Service. 

VIII. PERSON(S) DEVELOPING THE PROBLEM

TRB Committee on Pedestrians (ANF 10), Subcommittee on Research 

IX. PROBLEM MONITOR (to be completed by NCHRP staff)
X. DATE AND SUBMITTED BY
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