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How to Participate Today

• Open and close your Panel

• View, Select, and Test your audio

• Submit text questions 

• Raise your hand

• Q&A addressed throughout the 
webinar



Tue, Aug, 27, 2019 | 2:00PM - 3:30PM EDT

Tue, Nov 12, 2019 | 2:00PM - 3:30PM EST

Tue, Feb 11, 2020 | 2:00PM - 3:30PM EST

Tue, May 12, 2020 | 2:00PM - 3:30PM EDT

The FDOT Access Management Webinar Series 2019-2020 have been 
scheduled for the following dates:



Learning Curve

FDOT’s Systems Implementation Office is utilizing the
Learning Curve system for participant communications
and management of the Statewide Access Management
Quarterly Webinar.



Credits Information

• Credits will be distributed four to five business
days after the webinar, through Learning Curve.

• PDH’s Credits, AICP Credits Information, and
Course Certificates

• Your participation will be recorded by
GoToWebinar.

• You will need to attend to the entire webinar with
the unique link provided by GoToWebinar.



Webinar Material

• Webinar materials will be sent via the Learning Curve
System.

• Recorded webinars and presentation material will be
posted on the Systems Implementation Office website:

• Training & Webinars
• Access Management

http://www.fdot.gov/planning/systems/training.shtm


How familiar 
are you with 
STEP?

Very Familiar

Somewhat Familiar

Not Familiar



Today’s Webinar
Step: Safe Transportation for Every Pedestrian- How Florida is implementing Step

Tuesday, February 11, 2019

2:00PM – 3:30 PM, EDT

Credits: 1.5

Speaker:

Joseph B. Santos, PE
FDOT  Transportation Safety Engineer



: Safe Transportation  

for Every Pedestrian -

How Florida is Implementing STEP



Presenter

Florida Department Of Transportation
• Joseph Santos, PE, State Safety Engineer, State 

Safety Office, aka “Joe Safe”



Poll Slide

What agency do you work for?

a) Federal

b) State

c) County or City

d) MPO

e) Consultant



Poll Slide

What area of work do you specialize in?

a) Design

b) Traffic Operations

c) Planning

d) Maintenance

e) Enforcement



Points of Contact

Florida Department Of Transportation
• Alan El-Urfali, PE, State Traffic Services Program 

Engineer, Traffic Operations Office
• Gevin McDaniel, PE, Roadway Design Criteria 

Administrator, Roadway Design Office
• DeWayne Carver, AICP, State Complete Streets 

Program Manager, Roadway Design Office
• Mary OBrien, AICP, CPH, State Bicycle Pedestrian 

Coordinator, Roadway Design Office
• Jenna Bowman, PE, Systems Management Manager, 

Systems Implementation Office



Agenda Outline

A. Welcome & Introductions
B. Why STEP
C. Crossing laws & principles
D. Intro to FDOT standards
E. Spectacular 7

1. Visibility Enhancements 
2. Raised Crosswalks
3. Pedestrian Refuge
4. RRFB
5. PHB/HAWK
6. Road Diets
7. LPI

F. STEP Guide / Resources



What is “Every Day Counts”(EDC)?
State-based model to identify and rapidly deploy proven but 

underutilized innovations to:

✓shorten the project delivery process

✓enhance roadway safety

✓reduce congestion 

✓improve environmental sustainability

▪ EDC Rounds:  two year cycles

▪ 5th Round (2019-2020) 

Other Safety EDC Innovations Current & Past:, 

RRRDepartures, DDSAnalysis, RDiets, HFSTreatment, 

I&IGeometrics, SEdge

https://www.fhwa.dot.gov/innovation/everydaycounts/edc_5/

https://www.fhwa.dot.gov/innovation/everydaycounts/edc_5/


Why is pedestrian safety and accessibility  

important?

Too many people dying on our roadways

Pedestrians now account for a larger proportion of traffic  
fatalities (16%) than they have in the past 33 years

Photo Credit: GHSA



NHTSA October 22, 2019 Press Release

• 2018 – 2.4% decline overall fatalities 
913 lives saved 
2018 - 36,560 people died
2017 - 37,473 people died

• People who walk - more than 3.4% increase 
6,283 – deaths
most deaths since 1990



Florida Data - Pedestrians

497 473 497 608 632 662 648 

1,467 

1,723 
1,595 

1,620 1,660 
1,535 1,607 

2011 2012 2013 2014 2015 2016 2017

Florida Annual Fatalities and Serious Injuries 
for Pedestrians

Statewide for 2011 through 2017

Pedestrian
Serious
Injuries

Pedestrian
Fatalities

Counts from FDOT State Safety Office Crash Analysis and Reporting (CAR) system 



Poll Slide

Who has been involved in a crash or knows 

someone involved in a crash?

a) Yes

b) No



Why?

Because many people do not drive



Why?

Because other modes depend on walking



Why?

Because it’s good for business – people walk into stores



Why?

Because walking is healthy exercise

Photo Credit: Dan Burden



Why?

Because we are all pedestrians



So Therefore …

All roads should be designed with the premise  

that there will be pedestrians, that they must  

be able to cross the street, and that they must  

be able to do it safely.

For transportation  

professionals, the  

question then  

becomes, “How can  

this task best be  

accomplished?”



✓ Pedestrians are legitimate users of the  
transportation system and should be included as  
design users for all roads where peds are legally  
permissible.

✓ Transportation agencies should consider  
pedestrian safety needs when designing roads.

✓ Transportation agencies should consider  
pedestrian convenience (such as delay, travel  
distance, etc.) when designing and operating  
intersections and pedestrian crossing locations so  
that pedestrians may travel to their intended  
destinations without unreasonable delay.

Discussion on if there are questions, concerns, 
obstacles to achieving, etc…



Why STEP?

• More than 72% of pedestrian fatalities occurred  

at non-intersection locations (mid-block)

• Roughly 27% of pedestrian fatalities occurred at  

intersections



What is the STEP innovation?
Enhanced Crossings at Crossing Locations



Question / Discussion:

How far are you willing to go out of your way 

for an “improved” crossing?

Would you walk: 25’ 50’ 75’ 100’ 125’



Poll Slide

How far are you willing to go out of your way 

for an “improved” crossing?

a) 25’

b) 50’

c) 75’

d) 100’

e) 125’



Midblock vs. Intersection

What is the relative risk of crossing midblock 

vs. crossing at an intersection?



Midblock: Pedestrian faces 2 directions of traffic



Intersection: pedestrian faces other conflicts



The 2018 Florida Statues

Title XXIII Chapter 316 
316.130 Pedestrians; traffic regulations



What is a crosswalk?

In simpler words:

• At an intersection, a crosswalk is defined as the extension of the sidewalk (or 

the shoulder) across the intersection, regardless of whether it is marked or not. 

• In most places it is legal for pedestrians to cross the street at any 

intersection (whether marked or not), unless the pedestrian crossing is 

specifically prohibited.

• The only way a crosswalk can exist at a midblock location is if it is marked.

Florida Statutes Section 316.003 Defines a Crosswalk as:

•That part of a roadway at an intersection included within the

connections of the lateral lines of the sidewalks on opposite sides of

the highway, measured from the curbs or, in the absence of curbs, from

the edges of the traversable roadway.

•Any portion of a roadway at an intersection or elsewhere distinctly

indicated for pedestrian crossing by lines or other markings on the

surface.



316.130 Pedestrians; traffic regulations

(7)(a) The driver of a vehicle at an intersection that 
has a traffic control signal in place shall stop before 
entering the crosswalk and remain stopped to allow a 
pedestrian, with a permitted signal, to cross a 
roadway when the pedestrian is in the crosswalk or 
steps into the crosswalk and is upon the half of the 
roadway upon which the vehicle is traveling or when 
the pedestrian is approaching so closely from the 
opposite half of the roadway as to be in danger.
(b) The driver of a vehicle at any crosswalk where 
signage so indicates shall stop and remain stopped to 
allow a pedestrian to cross a roadway when the 
pedestrian is in the crosswalk or steps into the 
crosswalk and is upon the half of the roadway upon 
which the vehicle is traveling or when the pedestrian 
is approaching so closely from the opposite half of the 
roadway as to be in danger.



316.130 Pedestrians; traffic regulations

(c) When traffic control signals are not in place 
or in operation and there is no signage indicating 
otherwise, the driver of a vehicle shall yield the 
right-of-way, slowing down or stopping if need be 
to so yield, to a pedestrian crossing the roadway 
within a crosswalk when the pedestrian is upon 
the half of the roadway upon which the vehicle is 
traveling or when the pedestrian is approaching 
so closely from the opposite half of the roadway 
as to be in danger. Any pedestrian crossing a 
roadway at a point where a pedestrian tunnel or 
overhead pedestrian crossing has been provided 
shall yield the right-of-way to all vehicles upon the 
roadway.



316.130 Pedestrians; traffic regulations

(8) No pedestrian shall suddenly leave a 

curb or other place of safety and walk or run 

into the path of a vehicle which is so close 

that it is impossible for the driver to yield.
(9) Whenever any vehicle is stopped at a 

marked crosswalk or at any unmarked 

crosswalk at an intersection to permit a 

pedestrian to cross the roadway, the driver of 

any other vehicle approaching from the rear 

shall not overtake and pass such stopped 

vehicle.



316.130 Pedestrians; traffic regulations

(10) Every pedestrian crossing a roadway at 

any point other than within a marked 

crosswalk or within an unmarked crosswalk at 
an intersection shall yield the right-of-way to 

all vehicles upon the roadway.
(11) Between adjacent intersections at 

which traffic control signals are in operation, 

pedestrians shall not cross at any place 

except in a marked crosswalk.



Who has the Right of Way at A, B, C crossing 

Main St?



Can you cross legally at A or B?

A B



Poll Slide

Can you cross legally at A or B?

a) No, I cannot cross legally at A or B

b) Yes, I can cross legally at A or B

c) I can cross legally at A but not B

d) I can cross legally at B but not A



Marked vs. Unmarked Crosswalks at 

Uncontrolled Locations

Marked vs. Unmarked Analysis

Speeds < or = to 40 mph

• Two-lane roads: No significant 
difference in crash rate

• Multilane roads (3 or more 
lanes)
o Under 12,000 ADT: no significant 

difference in crash rate

o Over 12,000 ADT w/ no median: 
crashes marked > crashes 
unmarked

o Over 15,000 ADT & w/ median: 
crashes marked > crashes 
unmarked https://www.fhwa.dot.gov/publications/rese

arch/safety/04100/

https://www.fhwa.dot.gov/publications/research/safety/04100/


One explanation of higher crash rate at marked 

crosswalks: multiple-threat crash

1st vehicle stops and “masks” visibility for driver in 2nd lane
Solution: advance stop bar (we’ll discuss later…)



Multiple Threat Crash Problem

• 1st car stops to let 

pedestrian cross, 

blocking sight lines

• 2nd car doesn’t 

stop, hits pedestrian 

at high speed



15 MPH

Speed Matters 

• Drivers’ field of 

vision to see 

pedestrians

• Drivers’ ability to 

react and avoid 

a crash

• Crash Severity





Speed Affects Crash Avoidance

High speeds equate to greater reaction and stopping distance



MUTCD Section 3B.18 Crosswalk Markings

New marked crosswalks alone, without other 

measures designed to reduce traffic speeds, 

shorten crossing distances, enhance driver 

awareness of the crossing, and/or provide active 

warning of pedestrian presence, should not be 

installed across uncontrolled roadways where the 

speed limit exceeds 40 mph and /or either:
• Has 4 or more lanes without 

a raised median or island and 

ADT of 12,000 or more, or

• 4 or more lanes with 

raised median island and 

ADT of 15,000 or more



2005

https://safety.fhwa.dot.gov/ped_bike/step/docs/STEP_Guide_for_Improvin
g_Ped_Safety_at_Unsig_Loc_3-2018_07_17-508compliant.pdf

https://safety.fhwa.dot.gov/ped_bike/step/docs/STEP_Guide_for_Improving_Ped_Safety_at_Unsig_Loc_3-2018_07_17-508compliant.pdf


Guide for Improving 

Pedestrian Safety at 

Uncontrolled Crossing 

Locations 





•

•

•

•

•

•

Crosswalk Visibility Enhancements  

Raised Crosswalks

Pedestrian Refuge Islands  

Rectangular Rapid Flashing Beacon  

Pedestrian Hybrid Beacon (PHB)  

Road Diets

• Leading Pedestrian Interval (LPI)

STEP’s Spectacular Seven



Intro to FDOT Design Standards

Design

• AASHTO Green Book
• Contains the current design research and practices for highway and street 

geometric design.

• Florida Design Manual (FDM) - Florida
• Represents requirements for the State Highway System must be met for the 

design of FDOT projects 
• Replaced the Plans Preparation Manual (Effective Beginning January 2018)

• Manual of Uniform Minimum Standards for 

Design, Construction and Maintenance 

(Florida Greenbook) 
• Provides criteria for public streets, roads, highways, bridges, sidewalks, curbs 

and curb ramps, crosswalks, bicycle facilities, underpasses, and overpasses 
used by the public for vehicular and pedestrian travel.



Intro to FDOT Operation Standards

Operations

• Manual Uniform Traffic Control Devices 

(MUTCD)
• defines the standards used by road managers nationwide to install and 

maintain traffic control devices on all public streets, highways, bikeways, 
and private roads open to public travel.

• Manual Uniform Traffic Studies (MUTS) -

Florida
• Establish minimum standards for conducting traffic engineering studies on 

roads under the jurisdiction of the Department of Transportation. 
• In addition, local governmental traffic engineering agencies are 

recommended and encouraged to use the MUTS as a guideline in 
conducting studies within their area of responsibility.

• Speed Zone Manual - Florida
• Promote uniformity in the establishment of state, municipal, and county 

speed zones throughout the State of Florida.



Intro to FDOT Operation Standards (cont’d)

Operations

Traffic Engineering Manual (TEM) - Florida
Provide traffic engineering standards and 

guidelines to be used on the State Highway 

System. 
https://www.fdot.gov/traffic/trafficservices/studies/tem/tem.shtm

eTraffic - GIS website that shows on the state-

maintained system various applications 

including the location of mid block 

treatments
https://fdot.maps.arcgis.com/apps/webappviewer/index.html?id
=ed2ff4aba7bd4345a089d821fbf667e4

https://www.fdot.gov/traffic/trafficservices/studies/tem/tem.shtm
https://fdot.maps.arcgis.com/apps/webappviewer/index.html?id=ed2ff4aba7bd4345a089d821fbf667e4


TEM and FDM Updates

If you are interested in receiving an email 

update when new bulletins or an update is 

issued, please sign up to receive E-updates 

through the Contact Mailer. Once registered, 

click on the Traffic Engineering Manual and/or 

Florida Design Manual under Publications.

Contact Mailer -

https://fdotewp1.dot.state.fl.us/ContactMana

gement/

https://fdotewp1.dot.state.fl.us/ContactManagement/Utilities/login.aspx?ReturnUrl=%2fContactManagement
https://fdotewp1.dot.state.fl.us/ContactManagement/


Spectacular Seven

Crosswalk Visibility Enhancements

Raised Crosswalks  

Pedestrian Refuge Islands  

RRFB

PHB

Road Diets  

LPI



• Crosswalk Marking Style

• Advance Stop or Yield Lines with Signs (e.g.,
“Stop  Here for Crosswalk”)

• Lighting

• Curb Extensions

• Parking Restrictions on Crosswalk Approach

• Pedestrian Warning Signs on Approach and at  
Crosswalk

• Size and Placement

• Enhanced Conspicuity (flashing beacons,  
embedded LEDs)

• In-Street Pedestrian Crossing Signs

Crosswalk Visibility Enhancements



Crosswalk Visibility Enhancements



Crosswalk Markings – FDOT Design Manual

FDM 222 (Pedestrian Facilities) provides criteria and 
guidance for crosswalks

• References to other publications for critical 
information

• Standard Plans for construction details

• Traffic Engineering Manual 3.8

• Speed Zoning Manual for School Zone 
Crossings 

• Criteria for:

• Signalized Intersections

• Roundabouts

• Stop and Yield Controlled Intersections

• Midblock Crosswalks



Crosswalk Markings – FDOT Standard Plans



Crosswalk Visibility Enhancements  

High Visibility Crosswalk

What Pedestrians See

What Drivers See
Photo Source all 4: Michael Ronkin



Crosswalk Visibility Study



Pedestrian Warning Signs – MUTCD 2C.50

“… may be used to alert road users in advance of locations  

where unexpected entries into the roadway might occur or  

where shared use of the roadway by pedestrians, animals, or  
equestrians might occur.”



Multiple Threat Crash Problem

• 1st car stops to let  

pedestrian cross,  

blocking sight lines

• 2nd car doesn’t  

stop, hits  

pedestrian at high  

speed



Multiple Threat Crash Solution

Advance stop or  

yield line

• 1st car stops  

further back,  

opening up sight  

lines

• 2nd car can be  

seen by  

pedestrian



Crosswalk Markings – FDOT Design Manual



Crosswalk Markings –

Draft 2018 Florida Greenbook

Option to use 

either yield or 

stop conditions



• Advance yield line (shark’s teeth) & sign

• Consider double white lines for no passing

2009 MUTCD Section 3B.16 and Figure 3B-17



In-street pedestrian crossing signs

Tampa FL

R1-6 R1-6a

MUTCD signs  

Yield or Stop depends

on state law

2009 MUTCD Section 2B.12 and Figure 2B-2



In Street Gateway Treatment

http://aii.transportation.org/Pages/Pedestrian-
Gateway-Treatment.aspx

http://aii.transportation.org/documents/User%20Guide_2018_0503_Fin
al_UPDATED%20CDM%20Edgeline%20Clarification.pdf

http://aii.transportation.org/Pages/Pedestrian-Gateway-Treatment.aspx
http://aii.transportation.org/documents/User%20Guide_2018_0503_Final_UPDATED%20CDM%20Edgeline%20Clarification.pdf


Research Abstract key points

• Increase in the percentage of drivers yielding to 
pedestrians at midblock and multilane urban and 
suburban locations from 15% to 70% and that these 
increases endured without any decrement over the 
spring, summer and fall of 2016. 

• Speed data collected at each site showed 4 to 5 
mph reduction in mean when motorists traversed 
the crosswalk when pedestrians were absent. 
These speed changes persisted over time. 

• An additional study showed that placing the signs 
between 5, 10, 20, 30, and 50 ft in advance of the 
crosswalk were equally effective and they enticed 
drivers to yield further ahead of the crosswalk. 





Crosswalk Visibility Enhancements  

Crosswalk Lighting

Photo source: Youtube screen capture SWARCO

• CRF 42% to 59%

• Lighting at  

intersections

• 4 star rating

• Vehicle/ped  

crashes



Lighting Over Crosswalks

Fig 12. New design for midblock  

crosswalk lighting layout

Fig 11. Traditional midblock  

crosswalk lighting layout

Recommended lighting level: 20 lux at 5’ above pavement



Crosswalk Lighting - FDOT Design Manual

1 foot-candle = 10.764 lux



Curb extensions

Most focus is on  

reduced crossing  

distance

Other advantages:

 Better visibility between peds and motorists

 Traffic calming

 Room for street furniture

Curb extensions should be the width of the parking  

lane and not encroach on bike lanes or travel lanes



Better Visibility



Curb Extensions – FDOT Design Manual



Curb Extensions – FDOT Design Manual



Curb Extensions – FDOT Design Manual



Drainage solutions: Additional inlet



Drainage solutions for retrofits



After: curb extension integral to sidewalk

Street looks narrow even with no parked cars



Curb extension integrated into sidewalk



Bollards, planters, & 

other fixed objects 

may be placed at the 

back of curb to 

protect pedestrians 

and prevent vehicles 

from driving onto the 

sidewalk.

Fixed objects

Warren & Smith Streets, Brooklyn DOT



Curb radius –

small radii are 

safer for 

pedestrians

• Large radii:

• Increases crossing 

distance

• Makes crosswalk 

& ramp 

placement more 

difficult



Calculate 

effective radius: 

Larger than built 

radius if travel 

lanes offset 

from curb with 

parking and/or 

bike lane

Minimize curb radius



Effective Curb Radius



Minimize Curb Radius w/Truck Apron



Spectacular Seven

Crosswalk Visibility Enhancements

Raised Crosswalks  

Pedestrian Refuge Islands  

RRFB

PHB

Road Diets  

LPI



Raised Crosswalks

May be appropriate 
for  roads with:

• Two or three lanes

• Speed limits of 30 
mph  or less

• AADT below 9,000

Photo Source: SRTS Guide



Raised Crosswalks

NCHRP Synthesis 498 (December 2016)

Key Measured Effects

•Lower speeds

• Improved motorist  

yielding at some locations

•30% CRF for all crashes

•36% CRF for all fatal injury  

crashes

http://www.trb.org/Publications/Blurbs/175419.aspx

http://www.trb.org/Publications/Blurbs/175419.aspx


Considerations

• May not be appropriate if street is a bus  
route or emergency route

• Emergency services consulted

• Snow plowing public works consulted

• ADA – Truncated domes for visually impaired

• Drainage

• May be inappropriate for crossings on curves  
or steep roadway grades

• Several raised crossings in succession may be  
disruptive



Raised Crosswalk

Traffic Calming ePrimer
• https://safety.fhwa.dot.gov/speedmgt/traffic_calm.cfm

https://safety.fhwa.dot.gov/speedmgt/traffic_calm.cfm


FDM 202



FDM 202

Table 2.3.1 25 mph 

Desired Operating 

Speed



Spectacular Seven

Crosswalk Visibility Enhancements  

Raised Crosswalks

Pedestrian Refuge Islands  

Rectangular Rapid  

Flashing Beacon

Pedestrian Hybrid Beacon  

(PHB)

Road Diets



Pedestrian Refuge Islands



Pedestrian Refuge Islands



• No detectable 

warning strips in 

median

• Need 2ft gap 

between truncated 

domes

Medians less than 6 feet wide

Graphic:  San Francisco Better Streets Guide

http://www.sfbetterstreets.org/wp-content/uploads/2012/04/median-designs-at-various-widths.jpg


Less than 6 feet median: no truncated domes



• Pathway & waiting  

area should be at  

street grade

• 2 foot wide  

detectable warning  

strips on each end

• 2 foot wide clear

zone (min.) in the

center

Medians between 6 and 16 feet wide

Graphic: San Francisco Better Streets

Guide





Angled cut through right or wrong?



• Landscaping can be 

a positive feature

• Must not block sight 

lines of pedestrians 

and motorists at the 

crossing area

• Use of ground 

covering, low shrubs, 

colorful native plants

Landscaping



Hardscape treatments , patterned concrete or paver surface, may be used on splitter 
islands in lieu of landscaping

Landscaping







Right-Turn Slip Lane: Design for Pedestrians

High speed, head turner =  

low visibility of pedestrians

Old Way
New way

Slow speed, good angle =

good visibility of pedestrians

Tighter angle

40°

55 to  60 

degree angle 

between  

vehicle flows.



Right-Turn Slip Lane - Details

Cut through medians and 

islands for pedestrians

55° to 70° between 

vehicular flows.

Bicycle lane

25’ to 40’ radius 

depending on 

design vehicle

150 to 275’ radius

Crosswalk one 

car length back

Long radius 

followed by 

short

2:1 

length/width 

ratio





After: Raised median with stagger, Advance stop  
lines (not visible), Location near destination





Continuous Raised Median - Breaks complex 

crossing into two simpler crossings



Spectacular Seven

Crosswalk Visibility Enhancements  

Raised Crosswalks

Pedestrian Refuge Islands

Rectangular Rapid  

Flashing Beacon  

PHB

Road Diets  

LPI



(IA-21) and (IA-11)on eTraffic

https://www.arcgis.com/apps/webappviewer/index.html?id=ed2ff4ab
a7bd4345a089d821fbf667e4

https://www.arcgis.com/apps/webappviewer/index.html?id=ed2ff4aba7bd4345a089d821fbf667e4


RRFB Midblock Configuration and Guidelines

FDOT Traffic Engineering Manual TEM 3.8 
MID-BLOCK PEDESTRIAN CROSSWALKS

TEM 3.8 Guideline for Installation 
of Pedestrian Treatment



Rectangular Rapid Flashing Beacon  

New IA-21

Must request and receive permission to use this

new Interim Approval (IA-21) even if prior approval 

had been given for Interim Approval (IA-11).

https://mutcd.fhwa.dot.gov/res-interim_approvals.htm#valid09

https://mutcd.fhwa.dot.gov/res-interim_approvals.htm#valid09


Interim Approval – Allowable Uses

• Function as pedestrian-actuated conspicuity  
enhancement

• Shall only be used to supplement post-
mounted Pedestrian, School, Trail Crossing  
warning sign with diagonal downward arrow,  
plaque, or overhead-mounted warning sign  
located at or immediately adjacent to an  
uncontrolled marked crosswalk

• If deemed necessary by the engineer, in event  
of sight distance, additional RRFB may be  
installed in advance of crosswalk. Shall  
supplement not replace.



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



IA-21 3.a For any approach two RRFB required, One on right-
hand and one on left-hand of roadway. If divided highway left-hand  
should be installed on median if practical rather than far left-hand.



Rectangular Rapid Flash LED Beacon

• Studies indicate motorist yield  

rates increased from about 20%  

to 80%

• Higher yielding rates sustained  

even after two years of  

operation and no identifiable  

negative effects

• St. Petersburg FL research  

report 2008



FDOT/FHP Rectangular Rapid Flashing 

Beacons PSA

https://www.youtube.com/watch?v=RInnUoJoT48&feature=emb_logo

https://www.youtube.com/watch?v=RInnUoJoT48&feature=emb_logo


Spectacular Seven

Crosswalk Visibility Enhancements  

Raised Crosswalks

Pedestrian Refuge Islands  

RRFB

Pedestrian Hybrid Beacon  
(PHB)

Road Diets  

LPI



Pedestrian Hybrid Beacon



When to consider a PHB

• Pedestrians want or need to cross the high 

speed multilane roadways

• Crossing location doesn’t meet signal 

warrants

• Crosswalk markings and signs just won’t do 

if there are any at all

• Pedestrians complain or crash data shows 

a problem



Pedestrian Hybrid Beacons (PHB)
1

Blank for

drivers

2

Flashing 

yellow

Steady yellow

3

4

Steady red

Wig-Wag

5

Return

to 1

CRF: Vehicle/Pedestrian 69%



PHB on eTraffic

https://www.arcgis.com/apps/webappviewer/index.html?id=ed2ff4ab
a7bd4345a089d821fbf667e4

https://www.arcgis.com/apps/webappviewer/index.html?id=ed2ff4aba7bd4345a089d821fbf667e4


• FDOT 20 PPH minimum threshold requirement 

• Low speed and high speed volume criteria. 

• If Pedestrian Signal warrants are met FDOT preferred 

treatment is a signal. 

PHB TEM 3.8 Guidelines and Criteria



Excerpts from 2009 MUTCD Chapter 4F For 

Pedestrian Hybrid Beacons

Guidelines for Pedestrian Hybrid Beacons – variables 

include:

• Pedestrian volume
• Traffic speeds
• Traffic volumes
• Crosswalk length

MUTCD Sections 4F.1 and 4F.2
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Standard:
A CROSSWALK STOP ON 
RED (symbolic circular 
red) (R10-23) sign shall be 
mounted adjacent to a 
PHB face on each major 
street approach.
Option:
State MUTCD’s may allow other 

appropriate MUTCD approved 
ped, bike or school crossing 
signs

2009 MUTCD mandated sign



Optional Signing



Cost Savings with Post Mounted PHB 

Las Cruces New Mexico



PHB Florida Success Story

FDOT D7 installed three PHBs along 

Hillsborough Ave in the Fall of 2015.



Hillsborough Ave Preliminary Crash Data

PHB Installed Fall 
of 2015

Six year average 20 
crashes per year



Education Campaign



Spectacular Seven

Crosswalk Visibility Enhancements  

Raised Crosswalks

Pedestrian Refuge Islands  

RRFB

PHB

Road Diets

LPI



Road Diet CMF = 0.47 & 0.71

CRF = 53% & 29%

Source: CMF Clearinghouse www.cmfclearinghouse.org

Implementing Road Diets in New Jersey video

http://www.cmfclearinghouse.org/


Road Diet / Roadway Reconfiguration

• Reduce crossing distance

• Eliminate /reduce “multiple threat” crash types

• Install crossing island to cross in 2 simple steps



Road Diet / Roadway Reconfiguration

• Reduce top end travel speeds
• Buffer sidewalk from travel lanes (parking or 

bike lane)
• Reclaim street space for “higher and better 

use” than moving peak hour traffic



Road Diet Informational Guide &

Road Diet Case Studies

https://safety.fhwa.dot.gov/road_diets/case_studies/https://safety.fhwa.dot.gov/road_diets/gui
dance/info_guide/

https://safety.fhwa.dot.gov/road_diets/case_studies/
https://safety.fhwa.dot.gov/road_diets/guidance/info_guide/


Road Diets

Considerations

• Safety

• Operations
Peak Hour

• Design
Signalized Intersection 

Adjustments

• Resurfacing

• Context Sensitive 

Solutions/Complete 

Streets



General Guidelines for Traffic Volumes

In most 
instances traffic 
will likely not be 
negatively 

affected. 

Agencies should 
conduct intersection 
analysis to study 
potential traffic 
operational effects 
and consider signal 
retiming as needed.  

Agencies should 
conduct a corridor 
analysis since traffic 
operations may be 
affected at this 
volume depending on 
the “before” 

condition. 

LESS THAN

10,000 ADT

10,000 –

15,000 ADT

Great 

candidate 

for Road 

Diet 

15,000 –

20,000 ADT

Agencies should complete 
a feasibility study to 
determine whether this is 
a good location for a Road 
Diet. Operations may be 
affected at this volume. 

GREATER THAN

20,000 ADT

Very good 

candidate 

for Road 

Diet 

Good 

candidate 

for Road 

Diet 

Potential 

candidate 

for Road 

Diet 

There are examples across the country where Road Diets have been successful with 
ADTs as high as 26,000



• Signal timing or phasing changes at 

intersections to optimize operations and 

safety benefits

• Roundabouts Single Lane
~ 20,000 ADT

Intersections



LaJolla Blvd – Bird Rock Community (San 

Diego, CA)

Prior to 2003, La Jolla Boulevard was a four-lane 
boulevard moving 20,000 cars per day with 
average speeds of 38-42 mph. 
The roadway configuration and speed of traffic 
created a setting uninviting for pedestrians and 
unable to stimulate growth among local 
businesses.
In response to numerous community members 
demanding a safer walking environment, the City 
of San Diego, in partnership with the community, 
embarked upon a project to improve safety along 
the boulevard. 

Source: Arnold, M., Chui, G., and Lupo, D., P.E. “Roundabout Product Demonstration Showcase” Presentation on 
December 10, 2008, City of San Diego Engineering & Capital Projects Department



LaJolla Blvd – San Diego, CA



Narrower travel lanes, five roundabouts, landscaped 
medians and angled parking have slowed traffic speeds, 
improved pedestrian safety, and also revitalized the 
businesses!!! 

LaJolla Blvd - San Diego, CA



Phase 1: FDOT's 
compilation of lane 
elimination examples and 
sample analysis processes

Phase 2: FDOT's internal 
guidance for 
implementing lane 
elimination projects on 
the State System

FDOT Design Manual
Chapter 126: Lane 
Elimination
Chapter 103 Standard 
Forms

Resources



Applicant

• A local government entity (e.g., 

municipality, county, MPO, TPO) or the 

Department.

• Private entity may only submit a request 

through a local government entity.



Requirements

• Comply with AASHTO and FDOT design criteria

• Follow the National Environmental Policy Act
(NEPA) when using federal funding

• If project has a PD&E phase, the requirements of
this chapter are followed during the PD&E study
prior to the selection of a preferred alternative

• Design Exception or Design Variation



Requirements 
(FDM 126)

• Four-lane undivided 
roadways with AADT ≤ 
20,000

• Consistent with the 
LRTP, TIP, and TDP

• Impacts in different 
areas

• Conduct public 
involvement activities in 
accordance with FDOT’s 
Public Involvement 
Handbook.

A 4-lane roadway may already 

operate like a 3-lane road



FDM 126.3

Application Process

Step 1: Applicant 
Contacts District 
Lane Elimination 

Coordinator

Step 2: Preliminary 
Review by District

Step 3: Final 
Review and 
Approval by 

Central Office

https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/roadway/fdm/2020/2020fdm126laneelim.pdf?sfvrsn=3d2605b5_2

https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/roadway/fdm/2020/2020fdm126laneelim.pdf?sfvrsn=3d2605b5_2


Required Forms

• FDM Chapter 103: Standard Forms
• Documents to support the Lane Elimination

Review Process and the initial meetings.
• Forms:
✓ Form 126-A Initial Meeting Checklist
✓ Form 126-B Methodology Checklist
✓ Form 126 C- Lane Elimination Initial Notice to

Central Office
✓ Form 126-D Lane Elimination Final Approval

Notice to Central Office



Spectacular Seven

Crosswalk Visibility Enhancements  

Raised Crosswalks
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Leading Pedestrian Interval



LPI : WALK comes on at least 3 seconds prior to the green vehicular  
signal; pedestrians enter crosswalk before turning vehicles start  
moving into their path.

MUTCD Sec. 4E.06,

paragraphs 19-23



Benefits

• Ease of  implementation

• Immediate results

• Minimal impact to  vehicular timing  plans

• Up to 60% reduction  in conflicts

• High B/C ratio

• May be systemically  applied



LPI Huntsville



Hardware and Controller Requirements

• NEMA TS2 Type 1 or 2
• 2070 or 270



Accessible Pedestrian Signal

MUTCD Sec. 4E.06, paragraphs 20-21
Guidance:
If a leading pedestrian interval is 
used, the use of accessible 
pedestrian signals (see Sections 
4E.09 through 4E.13) should be 
considered.

Support:
If a leading pedestrian interval is 
used without accessible features, 
pedestrians who are visually 
impaired can be expected to begin 
crossing at the onset of the 
vehicular movement when drivers 
are not expecting them to begin 
crossing.

https://mutcd.fhwa.dot.gov/htm/2009/part4/part4e.htm#section4E09
https://mutcd.fhwa.dot.gov/htm/2009/part4/part4e.htm#section4E13


LPI – FDOT TEM 3.11 

Section 3.11
LEADING PEDESTRIAN INTERVAL
SIGNAL APPLICATION

3.11.1 PURPOSE

To establish criteria for 
implementing leading pedestrian 
interval (LPI) signal
applications at new and existing 
signalized intersections.



City of Austin LPI

https://austintexas.gov/news/austin-transportation-gives-pedestrians-head-start-110-downtown-intersections-improved-safety

https://austintexas.gov/news/austin-transportation-gives-pedestrians-head-start-110-downtown-intersections-improved-safety


Questions



Resources



Resources

• EDC4 STEP Website
• https://www.fhwa.dot.gov/innovation/everydaycounts/edc_4/step.cfm

• EDC5 STEP website
• https://www.fhwa.dot.gov/innovation/everydaycounts/edc_5/step2.cfm

• FHWA Pedestrian Safety Website
• https://safety.fhwa.dot.gov/ped_bike/

• PBIC Website
• www.pedbikeinfo.org

• CMF Clearinghouse
• http://www.cmfclearinghouse.org/

https://www.fhwa.dot.gov/innovation/everydaycounts/edc_4/step.cfm
https://www.fhwa.dot.gov/innovation/everydaycounts/edc_5/step2.cfm
https://safety.fhwa.dot.gov/ped_bike/
http://www.pedbikeinfo.org/
http://www.cmfclearinghouse.org/


Resources
Design

• AASHTO Green Book
• AASHTO Store

• Florida Design Manual (FDM) – Florida
• https://www.fdot.gov/roadway/fdm/default.shtm

• Manual of Uniform Minimum Standards for Design, 

Construction and Maintenance (Florida Greenbook)
• https://www.fdot.gov/roadway/floridagreenbook/fgb.shtm

Operations

• Manual Uniform Traffic Control Devices (MUTCD)
• https://mutcd.fhwa.dot.gov/

• Manual Uniform Traffic Studies (MUTS) – Florida
• https://www.fdot.gov/traffic/trafficservices/studies/muts/muts.shtm

• Speed Zone Manual – Florida
• https://www.fdot.gov/traffic/speedzone/speed-zone-manual.shtm

• Traffic Engineering Manual (TEM) – Florida
• https://www.fdot.gov/traffic/trafficservices/Studies/TEM/TEM.shtm

https://www.fdot.gov/roadway/fdm/default.shtm
https://www.fdot.gov/roadway/floridagreenbook/fgb.shtm
https://mutcd.fhwa.dot.gov/
https://www.fdot.gov/traffic/trafficservices/studies/muts/muts.shtm
https://www.fdot.gov/traffic/speedzone/speed-zone-manual.shtm
https://www.fdot.gov/traffic/trafficservices/Studies/TEM/TEM.shtm


Resources
PEDSAFE http://www.pedbikesafe.org/PEDSAFE/index.cfm 

Links in PEDSAFE to specific countermeasures

• Marked Crosswalks and Enhancements
o http://www.pedbikesafe.org/PEDSAFE/countermeasures_detail.cfm?CM_NUM=4

• Lighting and Illumination
o http://www.pedbikesafe.org/PEDSAFE/countermeasures_detail.cfm?CM_NUM=8

• Crossing Islands
o http://www.pedbikesafe.org/PEDSAFE/countermeasures_detail.cfm?CM_NUM=6

• Raised Pedestrian Crossings/ Raised Crosswalks
o http://www.pedbikesafe.org/PEDSAFE/countermeasures_detail.cfm?CM_NUM=7

• Raised Medians
o http://www.pedbikesafe.org/PEDSAFE/countermeasures_detail.cfm?CM_NUM=22

• RRFB
o http://www.pedbikesafe.org/PEDSAFE/countermeasures_detail.cfm?CM_NUM=54

• Pedestrian Hybrid Beacon
o http://www.pedbikesafe.org/PEDSAFE/countermeasures_detail.cfm?CM_NUM=53

• Road Diets (Lane Reduction)
o http://www.pedbikesafe.org/PEDSAFE/countermeasures_detail.cfm?CM_NUM=19

• Leading Pedestrian Interval (LPI)
o http://www.pedbikesafe.org/PEDSAFE/countermeasures_detail.cfm?CM_NUM=12

Costs of Treatments http://www.pedbikeinfo.org/cms/downloads/Countermeasure%20Costs_Report_Nov2013.pdf

http://www.pedbikesafe.org/PEDSAFE/index.cfm
http://www.pedbikesafe.org/PEDSAFE/countermeasures_detail.cfm?CM_NUM=4
http://www.pedbikesafe.org/PEDSAFE/countermeasures_detail.cfm?CM_NUM=8
http://www.pedbikesafe.org/PEDSAFE/countermeasures_detail.cfm?CM_NUM=6
http://www.pedbikesafe.org/PEDSAFE/countermeasures_detail.cfm?CM_NUM=7
http://www.pedbikesafe.org/PEDSAFE/countermeasures_detail.cfm?CM_NUM=22
http://www.pedbikesafe.org/PEDSAFE/countermeasures_detail.cfm?CM_NUM=54
http://www.pedbikesafe.org/PEDSAFE/countermeasures_detail.cfm?CM_NUM=53
http://www.pedbikesafe.org/PEDSAFE/countermeasures_detail.cfm?CM_NUM=19
http://www.pedbikesafe.org/PEDSAFE/countermeasures_detail.cfm?CM_NUM=12
http://www.pedbikeinfo.org/cms/downloads/Countermeasure%20Costs_Report_Nov2013.pdf


STEP Guides and Tech Sheets

https://www.fhwa.dot.gov/innovation/everydaycounts/edc_4/step_tech_sheet.pdf

https://www.fhwa.dot.gov/innovation/everydaycounts/edc_4/step_tech_sheet.pdf




NCHRP Synthesis 498 (December 2016)

Developed by

1. Surveying State DOT’s,  
Local Transportation  
Agencies

2. Identifying & synthesizing  
effective practices and  
policies

3. Comprehensive literature  
review of safety evidence  
for more than 25  
pedestrian crossing  
treatments http://www.trb.org/Publications/Blurbs/ 

175419.aspx

http://www.trb.org/Publications/Blurbs/175419.aspx


NCHRP 841 Development of CMF for  

Uncontrolled Pedestrian Crossing Treatments

http://www.trb.org/Main/Blurbs/175381.aspx

http://www.trb.org/Main/Blurbs/175381.aspx


Research of PHB
• 20 PHB sites open-road study

• Driver yielding to pedestrians  
avg. 96%

• Overall, 91% pedestrians  
pushed pushbutton to activate  
the PHB in the crosswalk

• A greater percentage of  
pedestrians activated the  
device when on 45 mph  
posted speed limit roads as  
compared to roads with  
posted speed limits of 40 mph  
or less

https://www.fhwa.dot.gov/publications/research/safety/16040/16040.pdf

https://www.fhwa.dot.gov/publications/research/safety/16040/16040.pdf


LPI Additional Resources

• FHWA 
Proven Safety Countermeasures
https://safety.fhwa.dot.gov/provencountermeasures/lead_ped_i

nt/

• Safety Evaluation of Protected 

Left-Turn Phasing and Leading 

Pedestrian Intervals on 

Pedestrian Safety
Publication No. FHWA-HRT-18-044
October 2018
https://www.fhwa.dot.gov/publications/research/safety/18044/

18044.pdf

• NACTO Urban Street 

Design Guide
https://nacto.org/publication/urban-street-design-

guide/intersection-design-elements/traffic-
signals/leading-pedestrian-interval/

https://safety.fhwa.dot.gov/provencountermeasures/lead_ped_int/
https://www.fhwa.dot.gov/publications/research/safety/18044/18044.pdf
https://nacto.org/publication/urban-street-design-guide/intersection-design-elements/traffic-signals/leading-pedestrian-interval/


Case Examples

1. Seattle Department 

of Transportation

2. Oregon Department 

of Transportation

3. Arizona Department 

of Transportation

4. California 

Department of 

Transportation
http://www.trb.org/NCHRP/Blurbs/178087.aspx

http://www.trb.org/NCHRP/Blurbs/178087.aspx


Achieving Multimodal Networks

24 design topics: 2 Parts

1. 12 design topics on 

design flexibility

2. 12 topics on 

measures to reduce 

conflicts between 

modes

https://www.fhwa.dot.gov/environment/bicycle_pedestrian/publications/multimodal_networks/

https://www.fhwa.dot.gov/environment/bicycle_pedestrian/publications/multimodal_networks/


Thank You 

Walk Safely and Cross Safer



Course Details

• Survey through GoToWebinar

• FBPE Provider Number: 0003533

• FBPE Course Number: 0003151

• APA Course Web Page https://www.planning.org/events/eventsingle/9195321/

• APA Course Number: 9195321

• AICP/PDH Credits Provided: 1.50

https://www.planning.org/events/eventsingle/9195321/


Contact Info

• Gina.Bonyani@dot.state.fl.us

• Jenna.Bowman@dot.state.fl.us

• Karla.Matos@dot.state.fl.us

mailto:Gina.Bonyani@dot.state.fl.us
mailto:Jenna.Bowman@dot.state.fl.us
mailto:Karla.Matos@dot.state.fl.us

