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Literature Search: Needs Statement 682: 
Delineating separated bicycle lanes for individuals with visual disabilities 

Date: July 21, 2022  

Prepared for: Brent Rusco 

Prepared by:  Sheila Hatchell | contact: Sheila.hatchell@state.mn.us  

Resources searched:  Compiled results are from the following databases:  TRID, RIP, Transport, ASCE, 
Internet, MnDOT Library Catalog.  Results are categorized as “Most Relevant” or “Additional.” 

Summary:  Links are provided for full-text access.  I was able to find very little research on this topic. I 
included some reports that are tangentially-related and may help in further developing the needs 
statement. 

Keywords:  separated bicycle lanes, SBLs, cycle tracks, protected bicycle lanes, blind pedestrians, low-
vision pedestrians, detectable edge, delineation, sidewalk level SBLs, separated bicycle lane and 
delineation for blind and visually impaired 

Topic Description:  

Separated bicycle lanes (SBLs), also known as cycle tracks and protected bike lanes, are exclusive 
facilities for bicycling that are located within or directly adjacent to a roadway. Corridors with SBLs 
typically also have sidewalks on both sides for pedestrian use. Some SBLs are located at sidewalk grade. 
For sidewalk-grade SLBs, design guidance suggests that a landscaped or turf area between the SBL and 
sidewalk are necessary to create a "detectable edge" for pedestrians who are blind and/or low vision to 
help them distinguish between the two spaces. However, in constrained rights-of-way, there is often not 
room for this type of delineation. Research is needed to determine if sidewalk level SBLs should include 
a buffer or detectable edge to guide pedestrians who are blind and/or have low vision away from the 
SBL. Specifically, if delineation is useful in some or all circumstances and what are the thresholds (e.g. 
volume of bicycle traffic) to provide delineation. Information from individuals with visual disabilities 
about their experiences in the pedestrian/SBL environment is needed.  

Separated bike lanes are an important part of a low-stress bicycle network and are being installed in the 
Twin Cities and Greater Minnesota. Design guidance that suggests the need for a landscaped or turf area 
between an SBL and sidewalk are intuitive for busy locations where the difference in speeds between 
bicyclists and pedestrians could lead to crashes. However, the options for how to delineate this 
boundary in constrained conditions are lacking. And, the prevalence of shared use facilities such as trails 
and sidepaths suggest that a firm boundary may not always be necessary. 
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Most Relevant Result 

 Delineator for Separated Bicycle Lanes at Sidewalk Level 
Authors: Billie Louise (Beezy) Bentzen, Alan C. Scott, Linda Myers 
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Publishing: Transportation Research Board, Transportation Research Record, First Published June 2, 
2020.  Vol 2674, Issue 7, 2020 
 
Abstract: The City and County of San Francisco sponsored research to identify a delineator for separated 
bicycle lanes at sidewalk level that is at least as detectable as truncated-dome detectable warning 
surface (DWS) by pedestrians with visual impairments, and that is not a barrier to pedestrians with 
mobility impairments. Tested as potential delineators were a 12-in. wide continuous raised trapezoid 
(0.75 in. high), and 12- and 24-in. wide installations of relatively wide flat-top bars (FTBs) and of a 
“corduroy” surface of narrower bars spaced more closely together (both 0.2 in. high). Thirty-one 
visually-impaired participants detected all five surfaces in addition to DWS, a total of six times each, 
from 90° and 25° approaches, with mean detection accuracies better than 90% for all surfaces (no 
significant differences). The long white cane intruded into the cycle track significantly less frequently 
with 24-in. wide surfaces. In a counterbalanced manner, participants also briefly stepped onto each 
surface eight times, each time identifying it as “domes,”“bars,” or “trapezoid.” They identified the 
trapezoid significantly better (mean rate of correct identification = 98.8%) than all other surfaces. A 
majority of participants with vision disabilities preferred the trapezoid. Thirty participants with a variety 
of mobility impairments, using a variety of aids, crossed each surface four times with little significant 
difference from the DWS in effort, instability, and discomfort or pain. No surface was found to be a 
barrier to crossing. The trapezoidal surface was recommended as the delineator, although the 24-in. 
FTBs also performed very well. 

Available online at:  https://doi.org/10.1177/0361198120922991 

 

Additional Resources 

Separated Bike Lane Planning and Design Guide 
Authors: Federal Highway Administration 
Publishing: Federal Highway Administration, May 2015. 
Available online at:  
https://nacto.org/wp-content/uploads/2016/05/2-4_FHWA-Separated-Bike-Lane-Guide-ch-5_2014.pdf 
 
This is a comprehensive planning guide; however, is there no mention of articulating spaces for blind or 
visually challenged peds. 
 
 
PROJECT: Tactile Wayfinding in Transportation Settings for Travelers Who Are Blind or Visually 
Impaired 
Principal Investigator:   O’Brien, Sarah 
 Sponsor Organizations: Transit Cooperative Research Program, Transportation Research Board. Start 
Date: 20190226; Expected Completion Date: 20230731. 
 
Abstract: Tactile walking surface indicators (TWSIs) are typically comprised of attention fields [truncated 
domes—referred to in the United States as detectable warning surfaces (DWS)]  and guiding patterns of 
raised parallel bars. The truncated domes and guiding patterns are combined to define paths of travel in 

https://doi.org/10.1177/0361198120922991
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pedestrian areas, including public rights-of-way and multimodal transportation facilities. Many countries 
make extensive use of TWSIs and some have adopted standards requiring them to aid wayfinding for 
travelers who are visually impaired. There is increasing recognition in the United States that tactile 
guiding patterns may be an effective solution to wayfinding problems for visually impaired travelers 
where there are insufficient cues in the built environment for effective wayfinding. Examples are rail and 
transit stations and hubs; intermodal terminals; plazas; irregular and confusing intersections such as 
roundabouts and channelized turn lanes; alternative intersections; shared streets; and parallel 
pedestrian/cycle paths at the same level … Research-based guidelines for TWSIs in the United States are 
urgently needed to enable transportation infrastructure designers, owners, and operators to provide 
travelers who are blind or visually impaired reliable to ways to find their way in transportation settings 
including: … (5) Sidewalk-level separated bike lanes without a continuous sidewalk buffer; 
The full record is available online at: https://bit.ly/3B6Gfjo 
 
Tactile Walking Surface Indicators in the United States and Internationally: Research, Standards, 
Guidance, and Practice 
Authors: Beezy Bentzen, Janet Barlow--Accessible Design for the Blind; Robert Wall Emerson--Western 
Michigan University; Bastian Schroeder, Paul Ryus--Kittelson & Associates, Inc. 
Publishing: Administration for Community Living, National Institute on Disability, Independent Living, 
and Rehabilitation Research, September 2021. 
 
Abstract: This synthesis provides: ● Background information about early practice and research regarding 
tactile walking surface indicators (TWSIs). ● A broad description of current U.S. and international 
practice. ● Key US and international research on detectability, discriminability, and visibility of TWSIs in 
wayfinding applications. ● A discussion of international standards related to TWSIs, especially ISO 23599 
Assistive products for persons with vision impairments and persons with vision and hearing 
impairments—Tactile walking surface indicators (ISO 2019). ● A discussion of national standards and 
practices, particularly pertaining to the U.S., Japan, Canada, Australia, New Zealand, the United 
Kingdom, Germany, Sweden, and Denmark. Throughout this synthesis, dimensions are given as stated in 
the original standard or guidance (e.g., metric), followed by the opposite, equivalent measure (e.g., U.S. 
customary units.) Except when the source provides a specific conversion, this synthesis typically uses 
hard conversions for guidance and standards (e.g., 300 mm is shown as 12 inches, rather than 11.8 
inches). Research results are converted with an equivalent number of significant digits. 

Full report available online at: https://www.pedbikeinfo.org/cms/downloads/TWSI%20review-Bentzen-
NIDILRR.pdf 

 
         
Guidance for Separated/Buffered Bike Lanes with Delineators       
Author: John Hourdos 
Publishing:  Minnesota Traffic Observatory, Department of Civil, Environmental & Geo- Engineering, 
May 2021. 
 
Abstract:   Separated bicycle lanes (SBLs) are bicycle facilities that employ both paint and a vertical 
element as a buffer between vehicle traffic and bicycle traffic. In recent years, the installation of SBLs 
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https://www.pedbikeinfo.org/cms/downloads/TWSI%20review-Bentzen-NIDILRR.pdf
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has increased in the U.S. as planners and engineers seek to reduce crash risk, increase safety and foster 
demand. In turn, public demand for these facilities has continued to grow. This project conducted a 
thorough literature search to identify knowledge gaps and aspects of design not addressed in depth in 
existing guides. In collaboration with the Local Road Research Board and MnDOT, the study identified 
which design elements were of the greatest local interest or missing from the guidance altogether. The 
identified subject areas were explored with the help of three major knowledge gathering approaches: 
interviews of industry professionals from local agencies currently operating SBLs, interviews with leading 
bicycle advocates representing the local cycling community, and an ambitious and lengthy online survey 
of people who cycle in Minnesota. As noted by several existing guidance documents and corroborated 
by the information collected and analyzed in this project, the SBL is one of the highest quality bikeway 
facilities available. This report adds to the existing guidance regarding the planning and operation of 
SBLs by refining the discussion and taking into account individual aspects of separate design elements 
and their implementation alternatives, as well as their influence and limitations on maintenance needs, 
especially in winter. The guidance identifies multiple considerations for each of the selected structural 
elements and maintenance considerations to inform the choices made during the design process. 

Full report available online at:   https://www.dot.state.mn.us/research/reports/2021/202112.pdf 

 
 

Planning and Designing Streets to be Safer and More Accessible for People with Vision Disabilities 
[draft] 
Author/Publishing: Toole Design, 06/03/2021 
 
Introduction: Loss of sight can have a profound impact on a person's ability to navigate the built 
environment and take care of daily needs, particularly those needs associated with transportation. This 
report provides guidance for designing streets and public spaces in urban areas that are more accessible 
to people with low vision or vision loss. This report is intended for consideration by Montgomery County 
stakeholders as well as stakeholders across the Metropolitan Washington Region. The report was 
developed for Montgomery County through support from the Metropolitan Washington Council of 
Government’s (MWCOG) Transportation and Land Use Connections program. It is based on best practice 
research and a robust stakeholder engagement process in Montgomery County. The best practice 
research included outreach to local government officials, accessible design specialists, and disability 
advocacy groups in the United States, Canada, England, Scotland, Netherlands, and Japan. The 
stakeholder engagement process emphasized input from people with vision disabilities but also involved 
people with other types of disabilities, including mobility-related disabilities. It included one online 
meeting, two online surveys, a series of stakeholder interviews, a design critique of a proposed concept 
for an intersection in downtown Silver Spring, and review by staff members from multiple Montgomery 
County agencies. 

Full report available online at: 
https://www.montgomerycountymd.gov/DOT/Resources/Files/DesigningStreetsforPVD_Toolbox_20210
603_Clean_ADA.pdf                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               
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