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Housekeeping

Problems with audio?
Dial into the phone line instead of using “mic & speakers”

Webinar issues?
Re-Load the webpage and log back into the webinar. Or send note of an 
issue through the Question box.

Questions?
Submit your questions at any time in the Questions box.



Archive and Certificates

Archive posted at www.pedbikeinfo.org/webinars

Copy of presentations

Recording (within 1-2 days)

Links to resources

Follow-up email will include…

Link to certificate of attendance

Information about webinar archive



Webinars and News

 Find upcoming webinars and webinar 
archives at
pedbikeinfo.org/webinars

 Follow us for the latest PBIC News
facebook.com/pedbikeinfo
twitter.com/pedbikeinfo

 Join the conversation using 
#PBICWebinar

 Sign up for our mailing list
pedbikeinfo.org/signup
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EDC-5 STEP: The Spectacular Seven
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Guide for Improving Pedestrian Safety at 

Uncontrolled Crossing Locations 
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Follows a 6-step process 

Guides the selection of countermeasures 

to improve pedestrian safety

Supported by a “Field Guide for Selecting

Countermeasures at Uncontrolled 

Pedestrian Crossing Locations”
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The 2009 MUTCD with Revisions
1 and 2 Incorporated 

2009 MUTCD
Effective Date: 

January 15, 2010

MUTCD w/ Rev 1 and 2 
Effective Date: 
June 13, 2012

Current Official Version 
Available only on the 

MUTCD website



The MUTCD Website:  mutcd.fhwa.dot.gov



The MUTCD Website:  mutcd.fhwa.dot.gov
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• Pedestrian-activated Flashing LEDs in the Border of a Warning Sign

• Enhanced Conspicuity of Pedestrian Crossing Signs

• YIELD/STOP Here to Pedestrians signs (multi-lane approaches)

• Overhead Pedestrian Crossing Signs

• In-street Pedestrian Crossing Signs

• High-visibility Crosswalk Markings

• Midblock Pedestrian Signals

• Pedestrian Hybrid Beacons

• Pedestrian-activated Warning Beacons

• Rectangular Rapid-Flashing Beacons (RRFBs)

• In-roadway Warning Lights

• Curb Extensions (bulb-outs, neckdowns)

• Pedestrian Refuge Islands (median islands)

• Raised Crosswalks

• Crosswalk Lighting

Pedestrian Treatment Toolbox



Rectangular Rapid-Flashing Beacons

• An RRFB is a pedestrian-actuated conspicuity 

enhancement to supplement standard pedestrian, 

school, and trail crossing warning signs at 

uncontrolled marked crosswalks.

• Uncontrolled means the approach to the crosswalk is 

not controlled by a YIELD sign, STOP sign, traffic 

control signal, or pedestrian hybrid beacon.



Rectangular Rapid-Flashing Beacons



• Interim Approval (IA-11) issued July 16, 2008

➢ Based on experiments and research in St. Petersburg, Florida

➢ Terminated on December 21, 2017 due to patent issues

• Interim Approval (IA-21) issued March 20, 2018

➢ Included several changes based on additional research by the 

Texas Transportation Institute and field experience from IA-11.

RRFB - History



RRFB – Cost and Benefits

• FHWA Research on RRFBs:

• Average cost is approximately $22,500

• Pedestrian crashes reduced by 47%

• Wide range of driver yielding rates 

➢ St. Petersburg study: 4% before to 76% after

➢ TTI study: with RRFBs yielding rate ranged from 19% 

to 98% depending on multiple factors

Source: FHWA-HRT-10-0421, July 2010 and FHWA-HRT-16-040, July 2016



IA-21: RRFB Allowable Uses

• RRFBs approved only for use with W11-2 (Pedestrian), S1-1 (School), or W11-15 (Trail) 

crossing warning sign (not allowed for other applications without experimental approval)

• Post-mounted with a diagonal downward arrow (W16-7P) plaque or an overhead-mounted 

W11-2, S1-1, or W11-15 crossing warning sign

• Must be on the approach to an uncontrolled, marked crosswalk 

• Can use in advance of crosswalk with less than desired sight distance to supplement the 

RRFB at the crosswalk (advance RRFB does not have to be dual-mounted)

• Can be installed at intersections if approach is uncontrolled

• Can be installed for crosswalks at roundabouts



IA-21: RRFB Sign/Beacon Assembly Locations

• Two RRFBs in each direction 

• Left-hand and right-hand side of the roadway

• For divided highways, install 

left-hand side RRFB in 

median - if practical



IA-21: RRFB Sign/Beacon Assembly Locations



IA-21: RRFBs at Intersections 

(uncontrolled approaches only)

• Treat each crosswalk separately –

install RRFBs facing both directions  

at both crosswalks (8 RRFBs), or

• Install RRFBs on leading edge of 

each crosswalk facing one direction 

of traffic only (4 RRFBs) –

➢ any pedestrian actuation must 

activate RRFBs at both 

crosswalks

• Do not install in two quadrants only



IA-21: RRFBs at Intersections 

(uncontrolled approaches only)

• RRFBs can be installed for 

crosswalks at free-flow right-

turn lanes if approach is 

uncontrolled:

➢ not under signal control

➢ YIELD sign for vehicles (if 

used) is located after 

crosswalk



IA-21: RRFB Beacon Dimensions and 

Placement in the Sign Assembly

• Each RRFB indication must be 

minimum 2” x 5” and placed at least 

7” apart

• Must be pedestrian actuated with push 

buttons or passive pedestrian detection



IA-21: RRFB Beacon Operation

• RRFBs remain dark until activated

• All RRFBs associated with a given crosswalk begin and end simultaneously

• Flash time determined as per MUTCD Section 4E.06 – pedestrian clearance 

time and restarts with each new pedestrian actuation

• Dimming feature should be used during nighttime operation

• New flash sequence with IA-21 – WW+S pattern



IA-21: RRFB Accessible Pedestrian Features

• If a speech pushbutton information message is used:

➢ A locator tone shall be provided

➢ Vibrotactile or percussive tones shall not be used

➢ Speech message should say “YELLOW LIGHTS ARE FLASHING” –

spoken twice



• IA-11 had 188 approved agencies, many of which 

were local agencies.

• IA-21 currently has 96 approved agencies, 

including 47 State DOTs and 49 local agencies

IA-21: RRFB – Current Status



• 43 State DOTs requested a “statewide-blanket” approval

➢ Local agencies in those states do not need to request individual approval from 

FHWA to install RRFBs

• Four State DOTs requested “DOT only” approval 

➢ Arkansas, Florida, Hawaii, and Idaho

➢ Local agencies in these states will need to request FHWA approval

• Three State DOTs  have not requested approval 

➢ Mississippi, North Dakota, and South Carolina

➢ Local agencies in these states will need to request FHWA approval

IA-21: RRFB – Current Approval Status



• Agencies must submit written request to FHWA Office of Operations 

(preferably by email*) 

• Acknowledge commitment to:
➢ Comply with the Technical Conditions detailed in IA-21

➢ Maintain an inventory list of all locations at which RRFBs are installed

➢ Comply with all the conditions as listed in Paragraph 18 of Section 1A.10 of the 

MUTCD

• Agree to the following:
➢ That FHWA has the right to rescind this Interim Approval at any time; and

➢ That issuance of Interim Approval does not guarantee that the provisions, either in 

whole or part, will be adopted into the MUTCD

* email requests to MUTCDofficialmailbox@dot.gov

Interim Approval Process



Contact Information

Duane H. Thomas, P.E.

Transportation Engineer

Federal Highway Administration

Resource Center

Operations Technical Services Team

MUTCD Team

(404) 673-3222

Duane.Thomas@dot.gov
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Operation



RRFB Video IA-21Flash Pattern
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IA-21Beacon Operation

6. e. Flash period shall be immediately 

initiated each and every time a pedestrian is 

detected through passive detection or 

pushbutton activated, including when 

pedestrians are detected while RRFB’s are 

already flashing and when pedestrians are 

detected immediately after the RRFB’s have 

ceased flashing.

6. f. Small pilot light may be                             

installed

44



IA-21 Accessible Pedestrian Features
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• If a speech pushbutton 
information message is 
used:

• A locator tone shall 
be provided

• Vibrotactile or 
percussive tones 
shall not be used

• Speech message 
should say “YELLOW 
LIGHTS ARE 
FLASHING” – spoken 
twice



Often tough crossings for bicyclists…
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Yielding compliance may 
be monitored by police 
upon new installation

• Establish a baseline 
yielding rate

• Set target yield rates 
(70% - 80% without 
enforcement)

• Add enforcement if 
yield rates drop 
precipitously

Education and Enforcement Considerations



Placement



• RRFBs are NOT a 
substitute for good 
crosswalk placement 
and design

• RRFBs supplement the 
crosswalk, the crosswalk 
assigns ROW to the 
pedestrian

• Use best practices for:

• Crosswalk placement

• Pavement markings

• Lighting

Not a substitute for good design

https://www.fhwa.dot.gov/innovation/

everydaycounts/edc_4/step.cfm



• Mid-blocks crossings

• Uncontrolled intersection 
approaches

• Does not have similar 
language in the 
MUTCD regarding use 
at an intersection like 
the PHB

• RRFBs may control 
both uncontrolled legs 
at an intersection

• Roundabout Crossings 

• Trail Crossings

• Raised Crosswalks 

Where they’ve been used



RRFBs at Raised Crossings 



Placement Considerations – STEP Guide 

RRFB7



Placement Considerations – STEP Guide 

RRFB7



• Overhead placement is an option

• Intended to supplement shoulder and median 

mounted beacons

• No research on overhead placement yield rate or 

crash reduction potential

Overhead placement



If practical, a median RRFB is desirable. 

Median RRFBs 



Accessible Pedestrian Push Button on 

Median Refuge Island
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Follow MUTCD Pedestrian Push Button 

Guidance Section 4E.08 Pedestrian Detectors
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Supplemental RRFBs 

• Insufficient sight 

lines

• High motor vehicle 

speeds

• Multiple threat 

conditions



All other rules for crosswalk placement and pavement 

marking apply (sight distance, advance stop/yield 

bar, lighting, clear pedestrian desire lines, etc.)

All other rules apply



Case Studies



Case study: RRFB 
(St. Petersburg, FL) 

Problem/Background
Multi-lane, high-volume, high-

speed roadways with 100+ 

uncontrolled crosswalks:

• Conflicts

• Motorist yielding rates < 2% 

• Pedestrian injury rate 

higher than the 

county/state averages 



Case study: RRFB 
(St. Petersburg, FL) 

Solution
• In 2003, city listed 

enhancements to 
uncontrolled crosswalks as 
top priority 

• Vendor offered to install 
RRFB’s at two locations

• City agreed, conducted 
studies

• Cost was $10,000-15,000 
dollars for purchase and 
installation, which was less 
expensive than other 
options



Case study: RRFB 
(St. Petersburg, FL) 

Details
• Compared RRFB’s with dual 

overhead round yellow 
flashing beacons and side-
mounted round flashing 
beacons

• RRFBs provided higher 
yielding compliance

• Also compared two-beacon 
and four-beacon RRFB systems 

• In all cases, yield markings 
placed 30 feet before 
crosswalks

Before

After



Case study: RRFB 
(St. Petersburg, FL) 

Results
• Initial success led city to 

install 17 more RRFB’s 

• In May 2012, the City had 42 

RRFBs and had plans for 20-

30 more

• Performed equally well at 

night

• Four-beacon system had 

highest yield rates

• RRFB’s also improved yield 

distance



Case study: RRFB 
(Belmont Ridge Rd at W&OD Trail, Virginia) 

Problem/ 
Background
• Uncontrolled Trail 

Crossing 

• 85th percentile 
roadway speed: 
54mph

• 2-lane roadway 

• Poor Sightlines 

• Only 23% of drivers 
yielded when trail 
users were present 



Case study: RRFB 
(Belmont Ridge Rd at W&OD Trail, Virginia) 



Case study: RRFB 
(Belmont Ridge Rd at W&OD Trail, Virginia) 

http://www.virginiadot.org/vtrc/main/online_

reports/pdf/15-r22.pdf



Case study: RRFB 
(Belmont Ridge Rd at W&OD Trail, Virginia) 

Results 
• Significant 

improvement in 
yielding rate 

• Non-
actuated 
yield rate: 42-
55%

• Actuated 
Yield Rate: 
53-67%

• Improved overall 
awareness of the 
crossing

• Surprisingly, a large 
drop in speeds that 
was sustained

Northbound Speed 

on Approach

Southbound Speed 

on Approach
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Case study: RRFB 
(Belmont Ridge Rd at W&OD Trail, Virginia) 



“Effects of Yellow Rectangular Rapid-Flashing 

Beacons on Yielding at Multilane Uncontrolled 

Crosswalks” (Publication No. FHWA-HRT-10-043) 2010

Safety CMF & Research



Effects of Yellow Rectangular Rapid-Flashing 

Beacons on Yielding at Multilane Uncontrolled 

Crosswalks” (Publication No. FHWA-HRT-10-043) 2010

• https://www.fhwa.dot.gov/publications/research/safety/pedbike/10043/10043.pdf

MUTCD Interim Approvals

• http://mutcd.fhwa.dot.gov/res-

interim_approvals.htm

• RRFB Specific
• http://mutcd.fhwa.dot.gov/resources/interim_approval/ia11/fhwamemo.htm

Driver-Yielding Results for Three Rectangular Rapid-

Flash Patterns
• http://d2dtl5nnlpfr0r.cloudfront.net/tti.tamu.edu/documents/TTI-2014-5.pdf

Resources

https://www.fhwa.dot.gov/publications/research/safety/pedbike/10043/10043.pdf
http://mutcd.fhwa.dot.gov/res-interim_approvals.htm
http://mutcd.fhwa.dot.gov/resources/interim_approval/ia11/fhwamemo.htm
http://d2dtl5nnlpfr0r.cloudfront.net/tti.tamu.edu/documents/TTI-2014-5.pdf


Center for Accelerating Innovation 

EDC-5 STEP Contacts
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Becky Crowe

FHWA Office of Safety

(804) 775-3381 

Rebecca.Crowe@dot.gov

Peter Eun

FHWA Resource Center 

(360) 753-9551 

Peter.Eun@dot.gov

mailto:Rebecca.Crowe@dot.gov
mailto:Peter.Eun@dot.gov


Discussion

 Send us your questions

 Follow up with us:

 Duane Thomas duane.thomas@dot.gov

 Megan McCarty Graham mmccarty@tooledesign.com

 General Inquiries pbic@pedbikeinfo.org

 Archive at www.pedbikeinfo.org/webinars
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