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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
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Florida Data - Pedestrians and Bicyclists
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Why?

Because many people do not drive
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Why?

Because other modes depend on walking
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Why?

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

Because walking is healthy exercise

Photo Credit: Dan Burden
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Why?

Because we are all pedestrians

1

1



STEP’s Spectacular Seven
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•

•

•

•

•

Crosswalk Visibility Enhancements  

Raised Crosswalks

Pedestrian Refuge Islands  

Rectangular Rapid Flashing Beacon  

Pedestrian Hybrid Beacon (PHB)  

Road Diets

• Leading Pedestrian Interval (LPI)

Spectacular Seven
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Spectacular Seven

Crosswalk Visibility Enhancements

Raised Crosswalks  

Pedestrian Refuge Islands  

RRFB

PHB

Road Diets  

LPI
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• 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
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Crosswalk Visibility Enhancements
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Crosswalk Markings – FDOT Design Manual
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FDM 222 (Pedestrian Facilities) provides criteria and 
guidance for crosswalks

• Criteria for:

• Signalized Intersections

• Roundabouts

• Stop and Yield Controlled Intersections

• Midblock 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 



Crosswalk Markings – FDOT Standard Plans
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Crosswalk Visibility Enhancements  

High Visibility Crosswalk

What Pedestrians See
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What Drivers See
Photo Source all 4: Michael Ronkin



Crosswalk Visibility Study
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Multiple Threat Crash Problem

• 1st car stops to let  

pedestrian cross,  

blocking sight lines

• 2nd car doesn’t  

stop, hits  

pedestrian at high  

speed
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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
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Crosswalk Markings – FDOT Design Manual
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Crosswalk Markings –

Draft 2018 Florida Greenbook

27

Option to use 

either yield or 

stop conditions



Crosswalk Visibility Enhancements  

Crosswalk Lighting

Photo source: Youtube screen capture SWARCO
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• 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
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Crosswalk Lighting - FDOT Design Manual
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1 foot-candle = 10.764 lux



Crosswalk Visibility Enhancements  

Curb Extensions
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Curb extensions

Most focus is on  

reduced crossing  

distance

Other advantages:

 Better visibility between peds and motorists

 Traffic calming

Curb extensions should be the width of the parking  

lane and not encroach on bike lanes or travel lanes
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Better Visibility
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Curb Extensions – FDOT Design Manual
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Curb Extensions – FDOT Design Manual
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Curb Extensions – FDOT Design Manual
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Drainage solutions: Additional inlet

37



38

Drainage solutions for retrofits



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.”

6363



Embedded LED’s in Signs

• STOP Sign

• 28.9% reduction number of vehicles not fully  

stopping

• 52.9% reduction number of vehicles moving  

through intersection w/o significantly slowing

https://safety.fhwa.dot.gov/intersection/conventional/unsignalized/tech_sum/fhwasa09006/

2009 MUTCD Section 2A.07 Retroreflectivity and Illumination  

https://mutcd.fhwa.dot.gov/htm/2009r1r2/part2/part2a.htm#section2A07

41

https://safety.fhwa.dot.gov/intersection/conventional/unsignalized/tech_sum/fhwasa09006/
https://mutcd.fhwa.dot.gov/htm/2009r1r2/part2/part2a.htm#section2A07


Highlighted Signs – FDOT Standard Plans
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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
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Spectacular Seven

Crosswalk Visibility Enhancements

Raised Crosswalks  

Pedestrian Refuge Islands  

RRFB

PHB

Road Diets  

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


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


FDM 202

Table 2.3.1 25 mph 

Desired Operating 

Speed



FDM 202



Spectacular Seven

Crosswalk Visibility Enhancements  

Raised Crosswalks

Pedestrian Refuge Islands  

Rectangular Rapid  

Flashing Beacon

Pedestrian Hybrid Beacon  

(PHB)

Road Diets
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Pedestrian Refuge Islands
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Pedestrian Refuge Islands
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• 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
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FDM 212
Intersections
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FDM 212
Intersections
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After: Raised median with stagger, Advance stop  
lines (not visible), Location near destination
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Phoenix, AZ
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Spectacular Seven

Crosswalk Visibility Enhancements  

Raised Crosswalks

Pedestrian Refuge Islands

Rectangular Rapid  

Flashing Beacon  

PHB

Road Diets  

LPI
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Rectangular Rapid Flashing Beacon  

New IA-21

• Must request and receive permission to use this new  

Interim Approval (1A-21) even if prior approval had  

been given for Interim Approval 1A-11

• A State may request Interim Approval for all  

jurisdictions in that State.

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


Interim Approval – Allowable Uses
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• 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-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.

St. Petersburg FL
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IA-21 Accessible Pedestrian Features

7. a. - If speech pushbutton information  

message is used locator tone shall be  

provided

7. b. - If speech pushbutton information  

message is used, the audible information  

device shall not use vibrotactile indications or  

percussive indications

7. c. - Speech pushbutton message  

“Yellow lights are flashing”. Message  

should be spoken twice.
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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
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Spectacular Seven

Crosswalk Visibility Enhancements  

Raised Crosswalks

Pedestrian Refuge Islands  

RRFB

Pedestrian Hybrid Beacon  
(PHB)

Road Diets  

LPI
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Pedestrian Hybrid Beacon
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Pedestrian Hybrid Beacons (PHB)
1

Blank for  

drivers

2

Flashing  

yellow

3

Steady yellow

4

Steady red

5

Wig-Wag

Return  

to 1CRF: Vehicle/Pedestrian 69%

76



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
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If used at an intersection or driveway, the PHB  

crossing and signal equipment should only  

control one crossing

• ITE Traffic Control Devices Handbook

One or Two crossing(s) at intersections

78



Spectacular Seven

Crosswalk Visibility Enhancements  

Raised Crosswalks

Pedestrian Refuge Islands  

RRFB

PHB

Road Diets

LPI
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Road Diet / Lane Elimination

Lane elimination 

projects (a.k.a., “road 

diets” or “lane 

reductions”) are 

intended to reduce 

the number of travel 

lanes and effective 

width of the road to 

achieve systemic 

improvements.



Road Diet / Roadway Reconfiguration

• Livable environment

• Traffic calming

• Bike lanes

• Buffer sidewalk from travel lanes (parking or  
bike lane)
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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.

85

A 4-lane roadway may already 

operate like a 3-lane road



Road Diet CMF = 0.47 & 0.71

CRF = 53% & 29%

Source: CMF Clearinghouse www.cmfclearinghouse.org

Implementing Road Diets in New Jersey video
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http://www.cmfclearinghouse.org/


FDM 126

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



126-A
Initial Meeting Checklist

126-B
Methodology Checklist

126-C
Lane Elimination Initial Notice to CO

126-D
Lane Elimination Final Review and Approval Notice to CO

Required Forms (FDM 103)

Note: Resubmittals must include an updated and 
signed Form 126-D
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Crosswalk Visibility Enhancements  

Raised Crosswalks

Pedestrian Refuge Islands  

RRFB

PHB

Road Diets

Leading Pedestrian Interval
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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
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Benefits

• Ease of  
implementation

• Immediate results

• Minimal impact to  
vehicular timing  
plans, MOEs

• Up to 60% reduction  
in conflicts

• High B/C ratio

• May be systemically  
applied

• May be coupled  

for bicyclists  

benefit

• Stand alone  

treatment or  

combined with  

other pedestrian  

improvement  

strategies

•

91



Guide for Improving Pedestrian

Safety at Uncontrolled Crossing

Locations
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FHWA Guide

• Provides guidance  
and suggested  
process for selecting  
countermeasures

• Assists agencies in  
developing a policy to  
support the installation  
of countermeasures at  
uncontrolled crossing  
locations

www.fhwa.dot.gov/innovation/everydaycounts/edc_4/guide_to_improve_uncontrolled_crossings.pdf

93
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Countermeasure Selection Process

Following the process  

suggested in the guide offers  

countermeasure options  

based on road conditions,  

crash causes, and pedestrian  

safety issues.
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Questions
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Resources

169



Resources
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• 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/


STEP Guides and Tech Sheets

https://www.fhwa.dot.gov/innovation/everydaycounts/edc_4/step_tech_sheet.pdf
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https://www.fhwa.dot.gov/innovation/everydaycounts/edc_4/step_tech_sheet.pdf
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Resources
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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 Costs_Report_Nov2013.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
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NCHRP 841 Development of CMF for  

Uncontrolled Pedestrian Crossing Treatments

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


Thank You
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