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

Improving pedestrian and bicyclist accessibility and safety at at-grade railroad crossings
III. RESEARCH PROBLEM STATEMENT

Pedestrian and bicyclist safety is a significant concern for communities in the United States.  Walking and bicycling account for approximately 13 percent of all traffic-related fatalities in the country; approximately 61,000 pedestrian and 44,000 bicyclist injuries were reported to police in 2006.  While many studies have examined pedestrian and bicycle safety problems and solutions at roadway crossings, there has been limited research conducted to evaluate pedestrian and bicyclist accessibility and safety at at-grade railroad crossings.  According to the Federal Railroad Administration Office of Safety Analysis, there were 325 reported pedestrian accidents at railroad crossings between 2005 and 2007, and more than half (53%) were fatal.  This statistic does not include accidents at LRT crossings.
At-grade railroad crossings are prevalent in many urban areas that are served by light rail transit (LRT), commuter, and freight trains.  These crossings are also accessed by pedestrians and bicyclists primarily in urban areas.  It is very important that pedestrians and bicyclists safely maneuver these crossings. Handicapped pedestrians and wheelchair users have very special needs at railroad crossings as well.  In addition to the immediate impacts of injuries and the loss of human life, these crashes result in hardship for families and friends, loss of individual mobility, and a decrease in economic productivity.   The resulting delays to trains and vehicular traffic also cause significant economic losses to society.  Pedestrians and bicyclists often rate safety as the number one factor in their decision to walk or bike to their destination.  Unsafe railroad crossings may deter people from walking or biking to their destinations.  
A few critical problems at railroad crossings are as follows:

· Inadequate warning and signage
· Inadequate sight distance

· Crossing in poor condition leading to trip hazard

· Large gaps in crossing surface and flangeway causing bicycle tires and wheels to get stuck

· Lack of education and understanding of railroad crossing operations
The MUTCD has signing and pavement marking guidelines to address vehicular traffic needs at railroad crossings.  However, specific guidelines are not provided to address pedestrian and bicyclist needs.  Due to the absence of a standards and guidelines, presently, jurisdictions are implementing strategies and measures that they deem appropriate.  There is a need for specific guidelines that would address safety and accessibility needs of pedestrians and bicyclists at railroad crossings and measures that could be implemented consistently across the country.  The proposed research would lead to better understanding of pedestrian and bicyclist needs at at-grade railroad crossings and development of guidelines to provide accessible and safe crossings for pedestrians, bicyclists, and handicapped individuals.
IV. LITERATURE SEARCH SUMMARY

Several research projects that have been completed to address the safety issues at railroad crossings with regards to automobile traffic.  Few studies specifically address pedestrian and bicyclist issues at railroad crossings.  Two of the most relevant studies in the TRB database were conducted by Joaquin Siques and focused on LRT crossings.  The first study, “Pedestrian Warning and Control Devices, Guidelines, and Case Studies” (2001), identified engineering, education, and enforcement treatments that could be used improve the safety of pedestrian rail crossings.  These treatments include:

· Rail crossing warning signs (passive)

· Tactile warnings/truncated domes on pedestrian approaches to the rail crossings

· Pedestrian channelization (fencing, landscaping, etc.)

· Manual swing gates
· Pedestrian median refuges

· Pedestrian audio warnings

· “Train coming” flashing icons

· “Second train coming” signs

· Adequate sight distance (removing barriers to pedestrian sight lines)

The second study, “Effects of Pedestrian Treatments on Risky Pedestrian Behavior” (2002), evaluated the effects of pedestrian treatments on pedestrian behavior at light rail transit grade crossings.  Before and after evaluation indicated a significant reduction in risky pedestrian behavior when several combinations of treatments were used in Portland, OR.  
TCRP Report 117 (2007) addressed safety needs at exclusive busway crossings.  While exclusive busways are not railroads, they have some similar features.  The safety and convenience of pedestrian crossings is a central theme in the document, and the authors examine many of the same engineering treatments as Siques.  Additional safety strategies suggested for pedestrian crossings include:   
· Decrease overall pedestrian crossing distances.

· Improve lighting at crossing locations to improve nighttime visibility.
· Use contrasting pavement color and/or texture for busways.

· Implement education and enforcement strategies to improve pedestrian behavior at busway crossings.
This small amount of previous research has not resulted in specific, standard guidelines to increase the safety of pedestrians and bicyclists at rail crossings.  Research specific to bicyclist issues was not found.  There is a lack of comprehensive design guidelines that engineers can use to address issues at at-grade railroad crossings. In the absence of guidelines, several cities have developed their own treatments and methodologies to address issues at railroad crossings. 
V. RESEARCH OBJECTIVE
The objective of this research is to develop design guidelines for railroad crossings to enhance pedestrian and bicyclist accessibility and safety.  The three phases of the research are as follows:

Phase I:  1 year ($150,000)
· Identify current practices within the US and other countries

· Identify safety and accessibility concerns at urban and suburban railroad crossings

Phase II:  6 months ($100,000)
· Conduct behavioral research to test the effectiveness of particular safety treatments

Phase III:  6 months to 1 year ($100,000)
· Develop separate design guidelines for urban LRT and commuter/freight train railroad crossings and suburban commuter/freight train railroad crossings
Under each phase, the research should address pedestrians, bicyclists, and handicapped users separately.  The crossing needs of the three users are unique in some ways and need to be studied separately.
For the research, railroad crossings for commuter and freight train would be one category and LRT crossings would be the second category.  The research will include evaluation of urban and suburban railroad crossings.  LRT crossings will not apply for suburban areas.

It is important to have an understanding of pedestrian and bicyclist interactions at railroad crossings.  The three critical human factors of vision, hearing, and touch need to be addressed in order to develop strategies that will improve safety.  The key factors include but are not limited to the land use in the vicinity of the crossing, the nature of crossing, understanding of the train operations, skew of the railroad crossing, and ADA requirements.  The construction method, materials, and maintenance of the crossing surface are very critical factors in the safe crossing of pedestrians, bicyclists and wheel chairs.  Skid resistance and flangeway gaps are important aspects of the crossing design and need special attention in the design process.  As part of the research, initiatives to educate users need to be developed.
VI. ESTIMATE OF PROBLEM FUNDING AND RESEARCH PERIOD
Recommended Funding:

$350,000 (total of three possible phases)
Research Period:

2 to 2.5 years (total of three phases)
VII. URGENCY, PAYOFF POTENTIAL, AND IMPLEMENTATION
Pedestrian and bicyclist accidents at railroad and LRT crossings lead to serious injuries of fatalities.  A lack of consistent guidelines that specifically address pedestrian and bicyclist issues exacerbate the problems at railroad crossings.  More formal pedestrian and bicycle guidelines and treatments will enhance safety and accessibility at railroad crossings.  Safer railroad crossings are likely to encourage walking and biking for various trips, minimize accidents that cause pedestrian fatalities and injuries, delays to vehicles and trains, and other economic losses.

The guidelines developed through this research can be used by engineers in designing railroad crossings in urban and suburban settings.  These guidelines will also ensure consistency in the application of treatments across the country. 
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