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NCHRPNCHRP
National Cooperative Highway Research ProgramNational Cooperative Highway Research Program

Where states Where states ��poolpool�� resources toresources to
address mutually agreed uponaddress mutually agreed upon

high priority issueshigh priority issues

��SolutionsSolutions�� OrientedOriented



Focus of ProjectFocus of Project

�� Blind and Visually Impaired PedestriansBlind and Visually Impaired Pedestrians

�� Roundabouts Roundabouts andand Channelized Turn LanesChannelized Turn Lanes



Key QuestionKey Question

When is a facility When is a facility 
(in this case a CTL or a roundabout) (in this case a CTL or a roundabout) 

�� accessibleaccessible��
to a visually impaired pedestrian?to a visually impaired pedestrian?



The performance problems of visually 
impaired pedestrians at these types of 

facilities are well documented . . . 
especially at roundabouts(1)

(1)(1) National Institutes of Health (NIH) work on Performance ProblemsNational Institutes of Health (NIH) work on Performance Problems of theof the
Visually Impaired at Complex Intersections Visually Impaired at Complex Intersections -- ongoingongoing

There is no argument about thisThere is no argument about this



Due in large part toDue in large part to

� Exclusive dependence on auditory cues
� Absence of sounds associated with usual stop 

and go traffic 
� Masking of critical auditory cues by 

continuously moving traffic

And the anticipated problem in the future of:

Quiet CarsQuiet Cars



Problems such as . . .Problems such as . . .

� Difficulty in locating crosswalk
� Difficulty in reliably identifying crossable 

gaps
� Drivers who don�t yield to pedestrians 
� Difficulty detecting vehicles that have yielded

These problems result in:
� Significantly increased pedestrian delay
� Acceptance of �risky� gaps (a safety issue)



Why is this important?Why is this important?

� The focus of potential Access Board rule making (at 
least for roundabouts)

� Would require some form of �signalization� at multi-lane 
roundabouts
� Would affect system cost
� Could have a negative safety impact in the long term  

if willingness to construct new roundabouts is reduced 
(with loss of recognized safety benefits)



The Project TeamThe Project Team

NC State UniversityNC State University--ITREITRE
Western Michigan UniversityWestern Michigan University

Accessible Design for the Blind (ADB)Accessible Design for the Blind (ADB)
Kittelson and Associates, IncKittelson and Associates, Inc

Charlie Jones, Charlotte DOT, Traffic Safety SectionCharlie Jones, Charlotte DOT, Traffic Safety Section
Dan Hartman and Vince Dan Hartman and Vince AuriemmaAuriemma

Director and Deputy Director Director and Deputy Director 
Golden, CO Dept of Public WorksGolden, CO Dept of Public Works



NCHRP 3NCHRP 3--48A is charged with 48A is charged with 
identifying and evaluating identifying and evaluating 

potential potential ��solutionssolutions��

Solutions to be installed and evaluated Solutions to be installed and evaluated 
represent the represent the consensus of the research teamconsensus of the research team
and have the and have the concurrence of the NCHRP Panelconcurrence of the NCHRP Panel



33--78A Treatment Selection Process78A Treatment Selection Process

� Nothing was initially off-limits
� Selected treatments are scalable and 

applicable to both CTL and RBT
� Focus is on what treatments could 

potentially impact what parameters of the 
general accessibility concept



General Accessibility Concept?General Accessibility Concept?

� Asserts that accessibility is a function of:
� Availability of crossable gaps
� One�s ability to reliably detect and accept 

those gaps
� The extent to which crossable gaps are 

created by drivers who yield to pedestrians
� The extent to which gaps created by yielding 

motorists are accepted by the pedestrian



So, what is 3So, what is 3--78 trying to do?78 trying to do?

� NCHRP 3-78 is attempting to measure the 
extent to which certain treatments can be 
demonstrated to have a reliable and measurable 
impact on the components of accessibility.

� It is not the intent of NCHRP 3-78 to define a 
�warrant� for what is accessible



NCHRP 3NCHRP 3--78A78A
Treatments to be Evaluated at Treatments to be Evaluated at 

Three SitesThree Sites::

Single Lane Roundabout Single Lane Roundabout �� Charlotte NCCharlotte NC

Channelized Turn Lane Channelized Turn Lane �� Charlotte, NCCharlotte, NC

MultiMulti--Lane Roundabout Lane Roundabout �� Golden, ColoradoGolden, Colorado



Treatment Rationale:Treatment Rationale:

Similar performance problems at Similar performance problems at 
roundabouts and roundabouts and CTLsCTLs

Similar treatment solutions?Similar treatment solutions?



SOLAR POWERED

PEDESTRIAN-ACTUATED

AUDIBLE
PEDESTRIAN

SIGNAL

PEDESTRIANPEDESTRIAN--ACTUATED FLASHERACTUATED FLASHER
WITH AUDIBLE PEDESTRIAN SIGNALWITH AUDIBLE PEDESTRIAN SIGNAL

(application to single lane RBT and CTL)(application to single lane RBT and CTL)



Sound Strip Application in NCHRP3Sound Strip Application in NCHRP3--78A 78A 
(Single Lane RBT and CTL)(Single Lane RBT and CTL)

� Sound Strips at Single-Lane Roundabout and CTL only

� Strips spaces approximately 1 second apart 
(at 30ft/sec that is 30feet)

� Different Sound �Patterns� used for Entry and Exit Leg

� More durable material made for roadway application 
(color to blend with roadway surface)



Single-Lane Roundabout
9th St. @ Davidson St., Charlotte, NC

Crossings to which treatments
will be applied



Sound-Strips and Flashers at 
Charlotte RBT

Sound strips to be applied 
to entry and exit lanes

of these crossings

Ped-actuated flashers
w/APS to be applied

to entry and exist lanes
of this crossing



Channelized Turn Lane
Providence Rd. @ NC51, Charlotte, NC

FLASHERS

SOUND STRIPS


