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Measure Name:  Crossing alignment adjustment for bicycles and other wheeled devices 

Definition:  Alignment of the roadway and/or track so that the crossing is as close to 
perpendicular as possible for safer and more easily navigated crossing by 
bicycles, wheelchairs, scooters, and other wheeled devices. 

Tags:  

Type of Incident:  
☒ Non-Motorized Users Only 
☐ Motor Vehicles Only 
☐ Both 

Intervention Strategy:  
☐ Data: application and planning 
☐ Education: outreach and messaging 
☐ Enforcement: policy development and rulemaking 
☒ Engineering: technological and physical deterrents 

Type of Problem:  
☒ Non-Motorized Users Violating Warning Devices 
☐ Motor Vehicles Violating Warning Devices 
☐ Vehicle ROW Incursion 
☐ Vehicle Congestion 
☐ Blocked Crossing 
☐ Vehicle Hang-up 
 

Measure Category:
☐ Risk Assessment 
☐ Policy and Enforcement 
☐ Collaboration, Training, and Education 
☐ Public Communication 
☐ Physical Barriers 
☐ Detection and Lighting 
☒ Infrastructure Modification 
☐ Post-Incident Management 
☐ Warning Devices 
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Description 
This measure involves horizontally aligning a crossing perpendicular to the railroad tracks to help 
prevent wheels from bicycles, wheelchairs, scooters, and other wheeled devices from becoming stuck or 
tipping over while crossing. A perpendicular crossing alignment also increases visibility of the crossing 
and approaches and lowers the crossing distance, resulting in less exposure time for pedestrians and 
bicyclists in the track area [1]. One study of bicycle accidents at a skewed grade crossings found that the 
most significant factor in these accidents was crossing angle [2]. Accident rates were found to be highest 
at crossing angles less than 30 degrees. Accidents were markedly reduced when crossing angles were 30 
degrees or greater and did not occur at crossings with angles 60 degrees or greater.  

Crossing realignments may also make it easier for a person to see and hear an oncoming train. When 
paths are parallel to the tracks, users may not easily be able to see or hear an oncoming train behind 
them as they approach the crossing [3]. A parallel path without active warnings should be configured to 
force users to face in both directions prior to crossing, such as with a maze or intentional serpentine 
curve (chicane). Also, a crossing that is not at a right-angle to the tracks may cause navigations issues for 
vision-impaired users [4]. 

At locations where a 90-degree angle alignment is not achievable due to cost or physical constraints, a 
“jughandle” design may be a good alternative. This design involves widening the shoulder so that 
bicyclists can approach the crossing at a larger angle (e.g., greater than 30 degrees) [5]. One study in 
Knoxville, TN analyzed video data for two bicycle paths before and after implementing the jughandle 
design [5]. Results showed that the design can significantly reduce bicycle accidents. Prior to 
implementation, there were 53 accidents before realignment; after implementing the new design, only 
one occurred.  

Additional search terms: geometry, profile, skew, alignment 

 

Advantages 
• Research suggests that crossing alignment adjustments can help to prevent incidents involving 

bicycles at crossings. [2][5] 
• Cyclists were generally found to comply with realignments and remained within the designated 

lanes. [5] 
• Crossings that are at or near a 90-degree angle to the tracks may decrease probability of 

wheelchair wheels turning and falling into the flangeway gap. [4] 
• Crossings that are at or near a 90-degree angle to the tracks are easier to navigate for vision-

impaired users. [4] 
• Perpendicular grade crossings provide shortest route across the crossing and require minimal 

gate-arm length. [8] 
• Minor crossing adjustments are relatively low-cost, such as jughandle designs. [5] 

 



FRA Grade Crossing Toolkit: Crossing alignment adjustment for bicycles and other wheeled devices 

3 
 

Drawbacks 
• Full crossing realignment may be difficult to implement due to high costs and/or environmental 

constraints. However, effective alternatives exist, such as jughandle designs. [5] 

 

Notable Practices 
• The angle between the tracks and the bicycle crossing should be at least a 60-degree angle, or 

ideally a 90-degree angle. [3] 
• Crossing angles less than 45 degrees are not recommended. [6] 
• For new crossings, or major reconstruction, it is desirable to have the crossing angle as close to 

90 degrees as possible. [7] 
• Consider installing a warning sign where the bicycle path approaches the crossing. [3] 
• Ensure that any warning devices are appropriately aligned so that they can easily be seen when 

approaching the crossing and ensure that warning devices allow a clear line of sight down the 
tracks. [3] 

• Consider adding traffic calming treatments to help align users as they approach the crossing. [3] 
• If construction or maintenance result in a narrower crossing angle, consider replacing surfaces 

with lower-maintenance materials. [3] 
• If a narrow angle is required, it is recommended that flange-gap material is used to fill the gaps 

to help prevent stuck wheels or tipping over. Consider whether materials such as rubber may 
become slippery if soiled with a substance like wheel grease. [3] 

• Adding other treatments such as bollards may help to improve compliance by encouraging 
cyclists to follow the designated path and crossing angle. [5] 

• Community education about the realignment may also help to ensure compliance. 
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before to 1 crash after). Bicycling across at more than 30◦ eliminates almost all risk by reducing the 
severity of the crash. There were 19 crashes with minor injury and one was severe out of 32 observed 
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implementation of pavement marking. However, we can expect better compliance rate and, 
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Additional Resources 
American Association of State Highway and Transportation Officials. (2024). Guide for the Development 
of Bicycle Facilities, 5th Edition. 

Excerpt: Designed for use by engineers, designers, and planners, the Bicycle Guide provides information 
on the planning, design, and operation of bikeways along streets, roads, and highways, and on paths 
along independent alignments, in urban, suburban, and rural settings. 

The Guide encourages a flexible approach to design bikeways, emphasizing the role of the engineer, 
planner, and designer in determining appropriate bikeway types and design dimensions, based on project-
specific conditions and existing and future performance. It provides information to assist in choosing the 
appropriate combination of features, design values, and materials to create the design, while considering 
the context of the project area and surrounding environment. 

 

Related Measures 
• Flangeway gap filler 
• Pedestrian channelization 

 

  

https://rosap.ntl.bts.gov/view/dot/43668
https://metrolinktrains.com/globalassets/about/engineering/scrra_grade_crossing_manual.pdf
https://store.transportation.org/item/collectiondetail/267
https://store.transportation.org/item/collectiondetail/267
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Figure 1. Example of crossing alignment adjustment for non-motorized users from Google Satellite View 
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