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Statewide Access Management
WEBINAR SERIES

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

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



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.

<
Hllelcome .
The Florida Department of Transportation's
Learning Management System
The Florida Department of Transportation Leaming Management System
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Credits Information

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

e 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.

&) GoloWebinar LearningCurve( 5



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

FDOT!\ TRANSPORTATION [searc Foor. =
« Access Management @~ _esscweosesme

Systems Implementation Office

ta Offices

rformance  Projects

Office Manager
Huiwei Shen

605 Suwannee Street
Tallahassee, FL 32399

Tel: 850-414-4900
Fax: 850-414-4876
E-Mail Us

Additional Contacts
Staff Directory

Office Resources Welcome
Aboutus The Systems Office is for the Strategic System (SIS)
through the development and implementation of the SIS Policy Plan and the SIS Funding
Divisions Strategy. The Systems Impiementation Office also develops policies, procedures, tools, training
Document Repository and technical assistance for planning level traffic studies including access management, level of
) service standards, roadway designations and interchange access requests. The Shared Use
Programs & Services Non-motorized (SUN) Trail program is also developed and maintained by this office.

Trainings & Webinars

What's Happening

More

The public comment period for the SIS Policy Pian Designation Criteria update is now open. To
submit a public comment before the deadiine of August 30, 2018, click HERE.



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

Very Familiar

How familiar Somewhat Familiar
are you with
STEP?

Not Familiar
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Statewide Access Management
WEBINAR

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



~ for Every Pedestrian -
How Florida is Implementing STEP

n-Ramp to
@nno Va'g'on FDOT\ %.......

f_ Federal Highway Administration
every day counts



Presenter

Florida Department Of Transportation
* Joseph Santos, PE, State Safety Engineer, State
Safety Office, aka “Joe Safe”

(CEDC FDoTt



Poll Slide

What agency do you work fore

a) Federal

b) State

c) County or City
d) MPO

e) Consultant

(&EDC FDOT



Poll Slide

What area of work do you specialize ine

a) Design

o) Traffic Operations
c) Planning

d) Maintenance

e) Enforcement

(&EDC FDOT



Points of Contact

Florida Department Of Transportation

e 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

(&EDC FDOT\




Agenda Outline

Welcome & Introductions F. STEP Guide / Resources
Why STEP

Crossing laws & principles
Intro to FDOT standards
Spectacular 7

Visibility Enhancements
Raised Crosswalks
Pedestrian Refuge
RRFB

PHB/HAWK

Road Diets

LPI

(CEDC FDoTt
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What is “Every Day Counts”(EDC)?

State-based model to identify and rapidly deploy proven but
underutilized innovations to:

v'shorten the project delivery process

v'enhance roadway safety

v'reduce congestion

viimprove environmental sustainability

* EDC Rounds: two year cycles
= 51" Round (2019-2020)

Other Safety EDC Innovations Current & Past:,
RRRDepartures, DDSAnalysis, RDiets, HFSTreatment,
|&lIGeometrics, SEdge

EDC https://www.fhwa.dot.gov/innovation/everydaycounts/edc 5/ FDOT
(<El FDOT



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

Why is pedestrian safety and accessibility
important?

Too many people dying on our roadways

Pedestrian Lives Lost Pedestrian fatalities increased 27% from 2007-2016,
while all other traffic deaths decreased by 14%.
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Pedestrians now account for a larger proportion of traffic
fatalities (16%) than they have in the past 33 years

(&EDC FDOT|




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

(CEDC FDoTt



Florida Data - Pedestrians

Florida Annual Fatalities and Serious Injuries

for Pedestrians
Statewide for 2011 through 2017

b I I I

1,535 1,607

B Pedestrian
Serious
Injuries

B Pedestrian
Fatalities

2011 2012 2013 2014 2015 2016 2017

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

Who has been involved in a crash or knows
someone involved in a crash@

(&EDC FDOT



Because many people do not drive

(CEDC




FDOT

Because other modes depend on walking

(CEDC



Because it's good for business — people walk intfo stores

(&EDC—————— FDOT\)
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Because walking is healthy exercise




Because we are all pedestrians

(CEDC FDoTt




So Therefore ...

All roads should be designed with the premise
that there will be pedestrians, that they must
oe able to cross the street, and that they must

oe able to do it safely.

For transportation
professionals, the
guestion then
becomes, “How can
this task best be
accomplished?”

(CEDC



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

permissible.

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

v' Transportation agencies should consider
pedestrian convenience (such as delay, travel

distance, etc.) when designing and o
Infersections and pedestrian crossing

that pedestrians may travel to their int

destinations without unreasonable de

Discussion on if there are questions
obstacles to achieving, etc...

pero’nng
ocations so
ended

ay.

, concerns,

(CEDC

FDOT|



n-Ramp
K /nno Vat/on
every day counts

Why STEP?

- More than 72% of pedestrian fatalities occurred
at non-intersection locations (mid-block)

. Roughly 27% of pedestrian fatalities occurred at
infersections




What is the STEP innovation?
Enhanced Crossings at Crossing Locations

L U




Question / Discussion:

How far are you willing to go out of your way
for an “improved’ crossinge

Would you walk: 25 50° 75 100" 125




Poll Slide

How far are you willing to go out of your way
for an “improved’ crossinge

FDOT!




Midblock vs. Intersection

What is the relative risk of crossing midblock
VS. Crossing at an intersectione




Midblock: Pedestrian faces 2 directions of traffic
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Intersection: pedesitrian faces other conflicts




The 2018 Florida Statues
Title XXIIl Chapter 316

316.130 Pedestrians; traffic regulations

n-Ramp to
(ano vation
every day counts




What is a crosswalk?

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.

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.

(&EDC FDOT)




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 o
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.

(SEDC FDOT




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 funnel or
overhead pedestrian crossing has been provided
shall yield the right-of-way to all vehicles upon the
roadway.

(SEDC FDOT




316.130 Pedestrians; traffic regulations

(8) No pedestrian shall suddenly leave a
curb or other place of safety and walk or run
INntfo the path of a vehicle which is so close
that it is impossible for the driver to yield.

(2) Whenever any vehicle is stopped at @
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.

(SEDC FDOT




316.130 Pedestrians; traffic regulations

(10) Every pedestrian crossing a roadway af
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 af
which traffic conftrol signals are in operation,
pedestrians shall not cross at any place
except in a marked crosswalk.

(SEDC FDOT



Who has the Right of Way at A, B, C crossing
Main $t?




Can you cross legally at A or B?




Poll Slide

Can you cross legally at A or Be

a) No, | cannot cross legally at A or B
b) Yes, | can cross legally at A or B

c) | can cross legally at A but not B
d) | can cross legally at B but not A

(&EDC FDOT



Marked vs. Unmarked Crosswalks at
Uncontrolled Locations

Marked vs. Unmarked Analysis

Safety Effects of Marked Versus Unmarked

Speeds < QOr = TO 40 mph Crosswalks at Uncontrolled Locations

Final Report and
Recommended Guidelines

« 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

unmdad rked https://www.fhwa.dot.gov/publications/rese
arch/safety/04100/

(SEDC FDOT



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...

(&EDC FDOT




Multiple Threat Crash Problem

1st car stops 1o let
pedestrian cross,
blocking sight lines

 2Nnd car doesn’t
stop, hits pedestrian
at high speed

e/
S ;1 '

. 'M




Speed Matters

 Drivers’ field of
vision to see
pedestrians

* Drivers’ abllity to
react and avoid
A crash

 Crash Severity

(SEDC FDOT|



== PEDESTRIAN FATALITY & SERIOUS INJURY RISK ==

18% 90% 77%
PIPTITITIY  YYTTYTIIYS

TYTYTYTIYY  FETTTTYVYY

CONE OF VISION

As motor vehicle speeds increase, the risk of serious injury or fatality for a pedestrian also increases (AARP Impact Speed and a
Pedestrian’s Risk of Severe Injury or Death 2011, p. 1). Also, motorist visual field and peripheral vision is reduced at higher speeds.

(&EDC FDOTY)




Speed Affects Crash Avoidance

40 mph
30 mph
20 mph
10 mph

0 mph
0 feet 100 feet 200 feet 300 feet 400 feet

Reaction / Braking Distance

High speeds equate to greater reaction and stopping distance

(&EDC FDOT|




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 unconftrolled 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

(CEDC




Safety Effects of Marked Versus Unmarked
Crosswalks at Uncontrolled Locations

Final Report and
Recommended Guidelines

FLAWA PUBLICATION NUMRER: |74 193

Guide for Improving
Pedestrian Safety
at Uncontrolled
Crossing Locations

SpRp—
Facierct eghway Adinsration
Dewmrogemene. mnd Toehne
rhark Hgrwsy Fosre
owe: P

Table 1. Application of pedestrian crash counfermeasures by roadway feafure.

Table 11. Rec i for i lling marked cr ks and other needed pedestrian improvements at uncontrolled locations. ™
Vehicle ADT Vehicle ADT ehicle ADT Vehicle ADT Posted Speed Limit and AADT
Roadway Type =9.000 =9,000 to 12,000 =>12.,000-15,000 = 15,000
(Number of Travel Lanes Speed Limic~ Vehicle MADT <9.000 | Vahicle MDT 9.000-15,000 | Vehicks AADT 15,000
and Median Type) =483 | 564 | 644 (=483 | 564 | 644 | =483 564 | 644 | =483 564 | 644 Roadway Configuration <30mph| 35mph =40 mph <30 mph | 35 mph | 240 mph| <30 mph| 35 mph | =40 mph
kmh | kin'h | km'h | km'/h | kmh | km'/h | km'h [ km/h | km/h | km/h | km'h | km'h 0oz @ @ o o @ e @ @
(30 35 (40 30 @35 (40 (30 @35 (40 (30 @35 (40 2 lanes 45 & E & E&laB s 5 & 5 alaEs E & E &
mi/h) | mi/h) | mi/b) | mib) | mih) | mih) | mih) | mih) | mih) | mih) | mib) | mik) {1 lane i eoch dirclion) + ool ] P e B
Two lanes C C P C C P C C N C P N
2 3
3 lanes with raised median ?5 059@59?5 ®59®56?59®59m59
Three lancs C c P _[c_p |p P P N [P N N (e in uch diclion) 7 oo 7 oo oe o7 ¢ ® e
Mululane(fumfzrlleielanes) [ C P [« P N P P N N N 3 lanes wio ralsed median 02310 00 €80 3@ 00 60 80 en
with raised median (llansinaochdimctionwthe 4 6 &) 5 & 5 & 4 66| 5 & 5 4(456 5 & 56
Multilane (four or more lanes) C P N P P N N N N N N twowary let-lum lane) 7 %7 L) @7 Ve @ a7 % @ [¥]
without raised median _ | _ © 00 oD T O 60 I eV e o
* These guidelines include infersection and midblock locations wiik o affic stgnals or stop signs on the approach o (he crossing._ They do nof apply fo school crossings. A fwo- 4 lanes wilh aised median s s 5 s 5 s s s s
way center furn lane is not considered a median Crosswalles should not be installed at locations that conld present an increased safety risk to pedestrians, such as where there is (2 or mone ks in each dircion)
poor sight distance, complex or confuusing designs, a substantial volume of heavy trucks, or other dangers, without first providing adequate design featres andior traffic control 789789 80789050 8000 80 &0
devices. Adding crosswalls alone will not make crossings safer nor will they necessarily result in saore vehicles stopping for pedestrians. Whether or ot marked crosswallcs are 4 lanes wio ralsed med ¢ 80 e o0 T 80 80 8D el &
installed, it is important to consider other facility (e raised tmfic sgmal, ondway naniowing, enhanced overhead lighting, affic-calming (,“m"'::,’“hnﬂ"wd':‘m;':m} 5464 5@ 50 50 50 50 50 50 50
anessuues, cur extensions), s needed. 1o prove the safetyofthe sossag, These ae geserl udgment should be sed in individual cases 59789 8@7890D80 LOOEO O &0
for deciding where to install crosswalks. _ S
** Where the speed Limit exceeds 64.4 knvh (40 mi/L), marked crosswalks alone should not be used at unsignalized locations. Given the set of conditions in a cell, 1 High-visibility crosswalk markings. parking resfrictions on
*+= The raised median or crossing island must be at least 1.2 m (4 f{) wide and 1.8 m (6 &) long to serve adequately as a refuge area for pedestrians, in accordance with MUTCD #  Signifies that the counlermeasure is a candidale ;;""j“““"“wm"'" adequasa nighttime lighting levels,
and American Association of State Highway and Transportation Officials (AASHTO) guidelines Frectment o o marked uncearalled crossing locaian, crassing warming sign
C = Candidate sites for marked crosswalks. Marked crosswalks must be installed carefully and selectively. Before installing new marked crosswalks. an engineering study is @ Signifies that the countermetsure should always be 2 ”"'Wd crasswalk
needed to determine whether the location is suitable for a marked il Foran study, a 1y be sufficient at some locations, while a more indepth considared, but nat mandated or tequired, based upan 3 mce Yiekd Here To {Stop Here For) Pedusirians sign
study of pedestrian volume, vehicle speed. sight distance, vehicle mix, and ofher factors may be needed at other sites. It is recommended that a minimum utilization of 20 enginearing judgment at o marked uncontrolled ﬂ'd\‘""ﬂ (stop) line
ginaaring judg
pedestrian crossings per peal hour (or 15 or more elderty and/or child pedestrians) be confimed at a location before placing a high pricrity on the installation of a mared crossing locafian. ‘5‘ '(':‘*'9;':‘:19‘_’*'""“ Cressing sign
crosswalk alone. sion
P = Possible increase in pedestrian erash risk may oceur if erosswallss are added without other pedestrian facility enhancements. These locations should be closely o m;":.fmﬁ'wmﬂmm should & Pedastrian refuga iskand
monitored and enhanced with oﬂ:upedelmanr_msung improvements, if necessary, before adding a marked crosswalk: countemensures * 7 Reciangulor Rapid Flashing Beacan (RRFE)™*
N = Marked alone are crash risk may be increased by providing marked crosswalks alone. Consider using ofher treatments, such o0 Gbeanoe of G auMber saries hat B - 8 Rood Diet
25 trafie-calnving et stmsents, teafSie Signals with pecestian siEmAls whe waTaed. o St sibsIeAAl SroSLing HnpROVEmER 1 pRONe CHossing Aty for pedestians it :':'l;w;m:‘gulm""‘-‘hf"“;w;'l'ﬁ:s“:w 9 Peslesttion Hyarid Beacan (PHEY™
bez comsidered fallowing engineering

i DC https://safety.fhwa.dot.gov/ped_bike/step/docs/STEP_Guide_for_Improvin I DO :)
——— 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

Collect data and
engage the public

Guide for Improving
Pedestrian Safety at
Uncontrolled Crossing
Locations

(CEDC



of pedestrian crash countermeasures by roadway feature.

Posted Speed Limit and AADT
Vehicle AADT <9,000 Vehicle AADT 9,000-15,000 Vehicle AADT >15,000
Roadway Configuration <30 mph| 35 mph | =40 mph| <30 mph| 35 mph | =40 mph| <30 mph| 35 mph |=40 mph
02 © @ (1] (1] @ 0 @ @
%';’r‘lgsinmhdimm} 456 56 56456 56 56456 56 56
7 90O © 7 9O ©7 97 9 ©
N i 0230 80 0 30 0 0 0 V0 ©
3 lanes with raised median 45 5 5 45 5 5 45 5 5
(1 lane in each direction)
7 20O ©7 90 0O 07 90 O ©
3 lanes w/o raised median 0230 60 60 30 60 60O V0 OO O
(1 lane in each direction with a 4 5 6 5 6 5 64 5 6 5 6 5 6(4 5 6 5 6|5 &6
fwo-way left-furn lane) 7 97 9 ©7 90 © Q7 9 © o
I i 0O 60 80 0 0 80O OO0 V0O OO0 ©
4+ lanes with raised median 5 5 5 5 5 5 5 5 5
2 I [ h directi
[Drmcreune5|nEﬂc||Dn}?aq?aq 807890380 80980 8 © 8 ©
4+ lanes w/o raised median 0 €0 00 €0 e ed &d ed ed e
+
(2 or more lanes in each direction) 5 6 50 50 50 50 50 50 50 50
789789 8©789080 8008 80 860
Given the set of conditions in a cell, 1 High-visibility crosswalk markings, parking restrictions on
# Signifies that the countermeasure is a candidate crosswalk approach, adequate nighftime lighting levels,
treatment at a marked uncontrolled crossing location. ) ;"fi :rdnssmg "'"‘:Ir{"'"g sign
nised crosswa
@ Signifies that the countermeasure should always be . .
considered, but not mandafed or required, based upon 3 M;m]“ﬁl“;'d H"Tfe To (Stop Here For) Pedestrians sign
engineering judgment at a marked uncontrolled and yield (stop) Hne L
crossing location. 4  In-Street Pe{lzlesmun Crossing sign
O Signifies that crosswalk visibility enhancements should : Eﬂ':;;ﬂ:ﬂfg sisland
always occur in conjunction with other identified g .
countermeasures.® 7 Rectangular Rapid-Flashing Beacon (RRFB)**
- 8 Road Diet
The absence of a number signifies that the countermeasure ) . .
is generally not an appropriate freatment, but exceptions may ¢  Pedestrian Hybrid Beacon (PHB)
be considered following engineering judgment.

Tefer io Chapter 4. Using Tabie 1 and Table 2 io Select Courfemeasures, " for mare infarmafion about using mufiple couniermeaswures.
< *The PHE and RRFE are nof both insiolled of the same crossing [ocation.
‘ii = ——




STEP's Spectacular Seven

¢ Crosswalk Visibility Enhancements
S Raised Crosswalks

@ Pedestrian Refuge Islands
Rectangular Rapid Flashing Beacon
& Pedestrian Hybrid Beacon (PHB)

Road Diets

@
Leading Pedestrian Interval (LPI)

(SEDC FDOT




Intfro to FDOT Design Standards

Design
e 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.

(&EDC FDOT|




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) -
Flondc

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 /one Manudal - Florido

. Promote uniformity in the establishment of state, municipal, and county

speed zones throughout the State of Florida.
(CEDC FDOT\
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Intfro to FDOT Operation Standards (cont’d)

Operations

Traffic Engineering Manual (TEM) - Florida
Provide fraffic engineering standards and
guidelines to be used on the State Highway

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

elraffic - GIS website that shows on the state-
maintained system various applications
iIncluding the location of mid block

treatments
https://fdot.maps.arcais.com/apps/webappviewer/index.nhtml<2id
=ed2ff4aba’7lbd43450082d821fbféé6/7/e4

(SEDC FDOT



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 bullefins or an update is
Issued, please sign up to receive E-updates
through the Contact Madiler. Once registered,
click on the Traffic Engineering Manual and/or
Florida Design Manual under Publications.

Contact Maliler -
hitps://fdotewpl.dot.state.fl.us/ContactMana
gement/

(&EDC FDOT\|


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

SpectaculorSeven

N Crosswalk Visibility Enhancements

Raised Crosswalks Crosswalk Visibilty 7255
Pedestrian Refuge Islands

RRFB

PHB

Road Diets
Pl




'Crosswalk Visibility Enhancements | @

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

(SEDC FDOT




Crosswalk Visibility Enhancements

This example combines curb extensions,

high-visibility markings, overhead lighting,

and in-street signs on a two-lane roadway. >
P

e

;
B |n-Street Pedestrian
Crossing sign

High-visibility
crosswalk markings

Curb extension

-

orning sign

«

Overhead ighting

»

FDOT




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 deftails
. Traffic Engineering Manual 3.8

. Speed Zoning Manual for School Zone
Crossings

. Criteria for:

Signalized Intersections

Roundabouts

Stop and Yield Conftrolled Intersections
Midblock Crosswalks

&EDC FDOT




Crosswalk Markings — FDOT Standard Plans

g Min. (When Stop Line Present)

STANDARD CROSSWALK DETAILS SPECIAL EMPHASIS CROSSWALK DETAILS

AT |Ef DESCRIPTION. [ FY 2019-20 noEx SheET
REVISION |3 W 'EMENT M N
/0118 |3 FDOT!) STANDARD PLANS PAVEMENT MAREKINGS 711-001 | 10 of 13

FDOT




Crosswalk Visibility Enhancements
High Visibility Crosswalk

~

What Drivers See FDOT




Crosswalk Visibility Study

CROSSWALK

LATERAL 12" STRIPE

0.002°
\"
A

300

LONGITUDINAL MARKING

0.021°
Y

R

10’

300'

(CEDC
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Pedestrian Warning Signs - MUTCD 2C.50

“... may be used fo alert road users in advance of locations
where unexpected entries info the roadway might occur or
where shared use of the roadway by pedesfrians, animals, or

equestrians might occur.”

Guidance:
If used in advance of a pedestrian, snowmobile, or equestrian crossing, the W11-2, W11-6, W11-7, and W11-9
signs should be supplemented with plaques (see Section 2C.55) with the legend AHEAD or XX FEET to inform

road users that they are approaching a point where crossing activity might occur.

w11-2¥

% A fluorescent yellow-green background color may be used for this sign or plaque.

e

Guidance:
When a fluorescent vellow-green background is used, a systematic approach featuring one background color
within a zone or area should be used. The mixing of standard yellow and fluorescent yellow-green backgrounds

within a selected site area should be avoided.
™ _ S




Multiple Threat Crash Problem

« [st carstops to let v
pedestrian cross,
blocking sight lines I I I I I = I I

e 2nd car doesn’t T
stop, hits ' '
pedestrian at high
speed

(&EDC



Multiple Threat Crash Solution
Advance stop or > | rososren spacut|
yield line T L
. 1st car stops I I I I I I 'I
further back, /

opening up sight st car stops or ” _
lines B | I
e 22nd car can be

seen by
pedestrian

(&EDC



Crosswalk Markings — FDOT Design Manual

TYPICAL SIGNING AND PAVEMENT MARKING
FOR MIDBLOCK CROSSWALKS

L~

J' e — Il
,, , &

~ SCHEME 1 nood

Crosswalk _ = &

t3 with Warning Signing : = 4
! T 1

SCHEME 2
Crosswalk
with Stop Signing 26 To 35

- = ]
L i i
L=
S
SCHEME 3 s x
Signalized o =
Crosswalk ®

marking shall be preformed marking materiais,

NOT TO SCALE

EXHIBIT 230-2
01/01/2018




Crosswalk Markings -
Draft 201 8 F|OI’IdCI Greenbook

Option to use
either yield or
stop conditions

Figure 3 — 13 Pedestrian Crossing with Refuge Island (Stop Condition)

(&EDC————— FDOT



« Advance yield line (shark’s teeth) & sign
« Consider double white lines for no pcssin@cﬁ

((@EQCm FDOT




In-street pedestrian crossing signs

7 AT )

STATE
LAW

S0P

FOR

L]

WITHIN WITHIN
Gty Gy
R1-6 R1-6a
MUTCD signs
Yield or Stop depends
on state law
ﬁrn,\2009 MUTCD Section 2B.12 and Figure 2B-2 FDOﬁ
[\ 4 i



In Street Gateway Treatment

AASHIO

AASHTO INNOVATION INITIATIVE

_ Ssiontrim Sebrwy [omment
|/s it

AASHID > AASHT

' "1L
‘Ped estr‘an“ G a}y Gatoway Treatment?
~Treatmen 9 | ot e

- JUSER GUIDEFOR R1-6 GATEWAY T
FOR PEDESTRIAN:CROSSINGSj:y:

Between travel isnes

Resources

Pedestrian Gateway Treatment Technical Memo
Gateway Treatment for Pedestrian Crossings Presentation

User Guide for R1-6 Gateway Treatment for Pedestrian Crossing

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

(CEDC FDoTt


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 Absiract 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 1o §
mph reduction in mean when motorists traversed
the crosswalk when pedestrians were absent.
These speed changes persisted over fime.

« 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 vyield further ahead of the crosswalk.

(SEDC FDOT




Gateway Treatment, Three-Lane Configuration

Without Refuge Island
Travel Lanes 2
Passing/Turn Lanes 1
R1-6 Signs 4
Flexible Delineators 0
Yielding Compliance Between 60% and 90% compliance
rate if speed limit is 30mph or less
for ADT up to 25,000.
If the speed limit is 35 mph expect
similar results if ADT is 12,000 or
less. UNKNOWN above 12,000 ADT.
Approximate Cost $1,200 for materials
20-minute installation
8 minutes to remove for winter I — IN-STREET PEDESTRIAN
8 minutes to reinstall in spring JT I l I I I | Al SEECSES[’)NIS (S;'&UrER BN

General Description: Y, 4 .
Note: By installing the gateway on the near side of the 4 = ="

.

The signs on the curb side in the gutter pan would have a better
chance of survival if they are moved placed between 3 and 50 feet
in Advance of the crosswalk markings. This would reduce the \
chance of the sign being struck by a turning vehicle. Figure 6b i I l I I I i

LR

intersection, both crosswalks are covered with only four signs. : : 11" & VARIES

Data show that a gateway at the near side crosswalk continues to — - 1

be effective for the far side of the intersection, as the motorist on L5 [ =" ¢ =i

the far side has already passed through a gateway on the near — == 107 & VARIES

side. = - S
- B 11 & VARIES

shows a typical installation.

(CEDC

Figure 6b




Crosswalk Visibility Enhancements
Crosswalk Lighting

« CRF 42% to 59%
* Lighting at
Intersections
4 star rating
* Vehicle/ped
crashes

Photo source: Youtube screen capture SWARCO

(&EDC FDOT)




Lighting Over Crosswalks

!Ig !! !I‘&!I!IOH& MIAnIOC F|g 12. New

crosswalk lighting layout CroSswa

Recommended lighting level: 20 lux at 5’ above pavement

(&EDC FDOT

'
1 1
2 8 e
7 e
v ¥ A .
L A
- .
] -
e ——————————————
i LSl
P
:\\..L. !

design for midblock
Kk lighting layout




Crosswalk Lighting - FDOT Design Manual

Table 231.2.1 Lighting Initial Values

e A - . : Veiling
Roadway Classification i e IIIumlnatlon_Unlfnrmlty Luminance
pot Candle Ratios Ratio

. Horizontal Vertical . .
Or Project Type (H.F.C.) (V.F.C) Avg./Min. Max./Min. Lvmax)/Lave
L] . 1 - H L) L] L]
New Reconstruction 3.0 2.3
i Retrort 155 15 5. 4:1 or Less 10:1 or Less N/A
gnting 1.0 Min. 1.0 Min.

Low Ambient Luminance 2.3
N/A N/A N/A N/A
Medium & High
. ) 3.0
Ambient Luminance

1 foot-candle = 10.764 lux

(&EDC FDOT|




curb extensions
Most focus is on & ) , /K S
reduced crossing —£ I N— o

° &
¥ \"-‘

distance o ’
0% ﬁ @Q o
[

RIS ¥l

Other advantag €s. l«— 18 —>l< 14’ >« 12’ >/ 6’| 8 |
o Better visibility between peds and motorists

o Traffic calming

o Room for street furniture

d

Curb extensions should be the width of the parking
lane and not encroach on bike lanes or travel lanes

(&EDC FDOT\




Better Visibility

fHa

&

FDOT\\




Curb Extensions — FDOT Design Manual

222.2.6 Curb Extensions (Bulb-Outs)

Curb extensions (a.k.a., bulb-outs) may be used in conjunction with on-street parking at
intersections or midblock locations where there is a crosswalk, provided there is adeguate
width for existing traffic movements. Curb extensions shorten the crossing distance, and
provide additional space at intersections, allowing pedestrians to see and be seen before
entering a crosswalk.

The design of curb extensions must take into consideration the needs of transit vehicles,
drainage, and bicyclists. See Figure 222.2.3.

222-Pedestrnian Facilities

(CEDC FDoTt



Curb Extensions — FDOT Design Manual
TN
i
o
BEFORE 4
_/
ngﬁ

MTDﬂﬁn(/l

=

[En]ENN
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Curb Extensions — FDOT Design Manual

AFTER

= ,.—-.—.
' — ! !_

~

x\\ mifininnin




Drainage solutions: Additional inlet

(CEDC

E
a
LL




Drainage solutions for retrofits

(CEDC FDoTt



Street looks narrow even with no parked cars

&EDC——— FDOW




Curb extension integrated into sidecl

(&EDC FDOT




Fixed objects

| Bollards, planters, &

| ofher fixed objects
L5 may be placed at the
' back of curb to
protect pedestrians
and prevent vehicles
L from driving onto the
Warren & Smith Streets, Brooklyn DOT sidewalk.

(&EDC FDOT\|



Curb radius -
small radii are
safer for
pedesirians

« Large radii:

* |ncreases crossing
distance

« Makes crosswalk
& ramp
placement more
difficult

4

(&EDC




Minimize curb radius

Calculate

effective radius:

Larger than built

radius If travel —
lanes offset ‘

U\U
\

from curb with /e
parking and/or — 1R
bike lane :
5)
& *
R1 = Actual Curb Radius
| © R2 = Effective Radius

FDOT|




Effective Curb Radius




Minimize Curb Radius w/Truck Apron

v P

Detectable Warnings | .
2 e Aoy 4




Spectacular Seven

N Crosswalk Visibility Enhancements
qused CI’OSSWG I kS Raised Crosswalk 550Gy rocsman

COUNTERMEASURE TECH SHEET

Pedestrian Refuge Islands Ay

roads with high speods
pose a significant
challenge for
podostrians crossing

= g the roadway.
E |E | B — % ” . A raised crosswalk

can mduce vehicle
speeds and enhance
the pedestrian crossing

: Raised crosswalks
can reduce

pedestrian
crashes by

Raised crosswalks are ramped speed lables spanning

M the enfire widih of the roadway. offon placed af midblock
crossing locations, The crosswalk is demarcated with paint
and/or special paving malerials, These crosswalks act as | EPEPEP NI

Tralfic-calming measures Ihat aiow Ihe pedestrian lo cross
al grade with he sidewalk

In addition fo their use on local and collecior streets, rased

crosswalks can be installed in campus settings, shopping
centars. and pick-up/drop-off zones (e.g.. airports, schools,
fransit contors).
b

Ratsed crosswalks are Bush wilh the height of the sidewalk.
The crosswalk fable is typically al least 10 feol wide

and designed 1o allow Ihe front and rear whools of o
passenger vehiclo 1o be on fop of the fable at the same
time. Deteclable warmnings (runcaled domes) and curb
ramps are instalied al Ihe street edge for pedesinans with
Impaired vision.

3__—_;___ Gt Em’




Raised Crosswalks

May be appropriate
for roads with:

e Two or three lanes

* Speed limits of 30
mph or less

Photo Source: SRTS Guide

e AADT below 9,000

(CEDC FDoTt




Raised Crosswalks
NCHRP Synthesis 498 (December 2016)

ADicaton of Peceiran Crating Treatments ¢ Srees an3 Mgheayt

Key Measured Effects
+Lower speeds NCHRPE:
* Improved motorist YNH |

vielding at some locations ot et
* 30% CREF for all crashes

«36% CRF for all fatal injury
crashes

A Synthesis of Highway Practice

TRANSPORTATION RESEARCH BOARD

Copyright National Academy of Scences. Al rights

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

i

(&EDC FDOT\



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

(&EDC FDOT\



Raised Crosswalk

Traffic Calming ePrimer
« https://safety.fhwa.dot.gov/speedmat/traffic calm.cfm

Figure 3.14.6. Raised Crosswalk with Bicycle Lane
(Source: Scott Batson)

Figure 3.14.4. Raised Crosswalk at Intersection
(Source: City of Cambridge. Massachusetts)

(&EDC FDOT



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

FDM 202

202.3.8 Vertical Deflection

Like horizontal deflection, vertical deflection is a well-proven technique for speed
management. Speed tables and raised intersections may be considered only for design
speed 25 mph or less. High levels of engagement with local public works and emergency
services is required when vertical deflection is proposed.

E
,‘ ".'.

= E Wﬂi s 8 2 . :
— 4 '




FDM 202

Table 2.3.1 25 mph | e

Topic #625-000-D02
FOOT Design Manual January 1, 2019

Table 202.3.1 Strategies to Achieve Desired Operating Speed

Design
Context Speed Strategies
(mph)
c1 55-T0 | Project-specific; see FDM 202.4.

D e S i re d O p e rO -I-i n g c2 55-70 | Project-specific; see FOM 202.4.

Speed

CET 4045 Roundabout, Lane Marrowing, Horizontal Deflection, Speed Feedback Signs,
RRFBs and PHB=
ag Technigues for 40-45 mph, plus On-sireet Parking, Street Trees, Short
Blocks, Median Islands at Crossings, Road Diiet, Bulbouts, Terminated Vista
an Technigues for 35-45 mph, plus Chicanes, Median Islands in curved sections,

Textured Surface

=25 Technigues for 30-45 mph, plus Vertical Deflection

I TAWMIITWY YUl e CAR £ac T i Tm o N ToEn e

co Roundabout, On-street Parking, Street Trees, Short Blocks, Speed Feedback
35 Signs, Median Islands in Crossings, Road Diet, Bulbouts, RRFB and HAWK,
Terminated Vista
Techniques for 35 mph plus Chicanes, Median Island in Curve Sections,
30
Textured Surface
25 Techniques for 30-35 mph plug Vertical Deflection
Cc6 Roundabout, On-Street Parking, Horizontal Deflection, Street Trees, Median
30 Islands in Curve Sections, Road Diet, Bulbouts, Terminated Vista, Textured
Surface
25 Techniques for 30 mph plus|vertical deflection

AN Sl M e e et




¢ Crosswalk Visibility Enhancements

S Raised Crosswalks Pedestrian Refuge et
&) Pedestrian Refuge Islands

Rectangular Rapid

option of waling in the

-lashing Beacon e T
Pedestrian Hybrid Beacon | i, Ky
(PHB) w”w:”” |
@ Road Diets %ﬁﬁﬁ
2o = EDCH

(&EDC FDOT



Pedesirian Refuge Islands

High-visibility
crosswalk markings

C

urb extension




Pedesitrian Refuge Islands




Medians less than 6 feet wide

¢ NO deTeCTO ble timed to cross in no detectable
warning strips in i -
m edICI ﬂ ?r:;g[:agdherefuge

.+ Need 2ft gap 0
between truncated \

domes T =

| %}%

less than 6’

Graphic: San Francisco Better Streets Guide

(&EDC FDOT|



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

Less than 6 feet median: no truncated domes

p—

g U ad
el

= | s
i > = " _” o 1P < ,%;‘_‘ - o R -f__ .
= \ - = S




Medians between 6 and 16 feet wide

at-grade 2" detectable

° P q -I- hWO y & wQ |-|-| N g through refuge warnings at refuge
min. 2’ clear

Ored ShOUld be OT waiting area
sfreet grade '

« 2 fOoot wide
detectable warning
strips on each end

e 2 foot wide clear
zone (Min.) in the
center

Graphic: San Francisco Better Streets
Guide

(&EDC FDOT|
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Landscaping

* Landscaping can be
a positive feature

* Must not block sight
ines of pedestrians
and motorists at the
Crossing ared

» Use of ground
covering, low shrubs,
colorful native plants

(&EDC FDOT



Landscaping

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

(&EDC FDOT



FDOT Resources for Pedestrian Refuge Islands:
FDM 212: Intersections.
212.13 Islands
Figure 212.13.1
Figure 212.13.2
FDM 213: Modern Roundabouts.
213.3.5 Splitter Islands
Exhibit213-3
Exhibit213-4
Exhibit 213-5
Standard Plans
Index 711-001 Pavement Markings. Sheet 8
Index 522-002 Detectable Warnings and Sidewalk Curb Ramps. Sheet 7
Developmental Standard Plans
Index D550-804 Pedestrian Channelization Barrier

(&EDC FDOT|
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S
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Jqus
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|
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RIGHT TURN LANE DROFP AND ISLAND DETAILS

RIGHT TURN LANE AND

LEFT TURN LANE DROP IS MIRROR IMAGE

ISLAND DETAILS

& White (2-4)

REVISIoN %Umwwm anﬁ FY 2019-20
1/01/18 E e STANDARD PLANS

PAVEMENT MAREKINGS

INDEX

711-001

SHEET

8ofl3
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Right-Turn Slip Lane: Design for Pedestirians
Wide Ang\e Tighter angle igfef (;,g.e
between
vehicle flows.
— / enicie TIows
40° Old Way 40°

5 New way

High speed, head turner = Slow speed, good angle =
low visibility of pedestrians good visibility of pedestrians

(&EDC FDOT)




Right-Turn Slip Lane - Details

v5°to 70° between

Cut through medians and vehicular flows.
Islands for pedeD’ans CI »
T O 25’ to 40’ radius
depending on
2:1 I_I design vehicle
length/width Crosswalk one
ratio car length back
Long radius
followed by
short

150 to 275’ radius

Bicycle lane | i

(&EDC FDOT\




FDM 213: Modern
Roundabouts

Typical Sign Location
M3-03 Watance
m R6-4a ) wz-6 v R1-2 & White 1030 Skip (Typ.) faated Between Sigas
(N - ’ Speed L]
Men) = B
A (min)
{: } E Wi3-1pr @ 55 80 260
50 Too 200
5 &0 200
o Teliow (Tye) i e o
is 400 200
Datectabie Warning (Tyg.) - 0 -0
5 150 200
& White 7-4' Datted
Guide (Tye.)
# -]

Pavemen! Marking for
Traffic Separation
(See Indox 717-001)

(G

)—-

=

4" White (Typd i & white Zud Dotted

Guide (Tyg.}

Special Emphasis Cresswark

(See index 711-000)
12° White Zx# Docted Extonsion (Typ)
A

Pavement Marklng for Sare
Chapneli zation (See fndex 711-001)

ACLEEY
T Aeview each roundadodt locetien indegendentiy
to determing i sign avsembties(OLE), or (T are

warranted. |
2 Provide pavement markings for gore when extra 1 | 4| h 9
entry width is provided for design vehicle accommodations. B

| ' | NOT TO SCALE

1x2 ROUNDABOUT .
SIGNING AND PAVEMENT MARKINGS gﬁ’g;ﬁgﬁ?”:"

(&EDC FDOT\
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Continuous Raised Median - Breaks complex
crossing into two simpler crossings




Crosswalk Visibility Enhancements

Raised Crosswalks

Pedestrian Refuge Islands
Rectangular Rapid

Flashing Beacon
PHB
Road Diets

Rectangular Rapid- (&Y vt
Flashing Beacon =
(RRFB)

An RRFB i o pedestrian-acluated consploully
enhancement used in combination with a pedestrian
crossing waming sign 1o improve safely al uncontrolied
crossing locafions. Tho dovico Includes two rocianguiar |
shaped yolow Indications, oach with an LED-aray-based
Sight source, that fiash with high frequoncy when activated

he RRFB is a freatment oplion af many types of

1 crossings. For an RRFB
may be a consideration for crossing: more lanes
with speed limifs of 35 mph or above al crossings

speed roads (40 mph or greater) combined with high
vehicle volumes (annuadl average daily fraffic of 15.000
and above) and/or cerain combinations of hi

and high-speed. the RRFB may nof be sufficient, and a
Pedesinan Hybrid Boacon is likely a betler option.

3_'_ pel g:::':: L m




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

:.:'IT‘!:. =
FDOT!; elraffic

Apd achiccla
Hangn ol

Forast

Interim Approval

Layers

" |4-11 Rectzngulzr Rapid-Flashing Beacon

[ ]
" 14-21 Rectangular Rapid-Flazhing Beacon T
. Rt
\_© J i

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

(F&EHD C a7bd4345a089d821fbf667e4 F D OT ”



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

" AN
.
L

TEM 3.8 Guideline for Installation
of Pedestrian Treatment ; , <

High-visibility
crosswalk markings

| T
Warning sign and RRFB

Speeds of 35 mph or less

.

-~
N

s

Overhd lighting

\
\ Advance Yield Here To (Stop
\W_Here For) Pedestrians sign

Advance yield or stop line

FDOT




Rectangular Rapid Flashing Beacon

New IA-21

%m Memorandum

Federal Highway
Administration

Correction issued 3/21/2018

Subject: INFORMATION: MUTCD — Interim Approval Date: MAR 2 0 2018
for Optional Use of Pedestrian-Actuated
Rectangular Rapid-Flashing Beacons at
Uncontrolled Marked Crosswalks (1A-21)

=
From: Martin C. Knopp\\\;‘b.< (C"_j i In Reply Refer To:

Associate Administrator for Operations HOTO-1

To: Federal Lands Highway Division Directors
Division Administrators

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

Figure 1. Example of an RRFB dark (left) and illuminated during the flash period

(center and right) mounted with W11-2 sign and W16-7P plaque at an uncontrolled
marked crosswalk.

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).

(CEDC



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,
plague, or overhead-mounted warning sign
located at or immediately adjacent to an
unconftrolled marked crosswalk

« |f deemed necessary by the engineer, in event
of sight distance, additional RRFB may be
iInstalled in advance of crosswalk. Shall
supplement not replace.

(SEDC FDOT




|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 hqve ceqsed
flashing. T
6. f. Small pilot light may be
Installed

Figure 2. View of pilo( hgh desman t shared-use path crossing with median

refuge. Enlargement of

(&EDC FDO“TB




e

|A-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

(CEDC



FDOT/FHP Rectangular Rapid Flashing
Beacons PSA

Trooper Steven Montiero
Florida Highway Patrol
Q) A\ Community Safety/Public Affairs Officer
v ': .
g A

g — ‘ ‘:‘
-~ 3 % \

FDOT/FHP Rectangular Rapid Flashing Beacons PSA
views * May 17,2017 ils LKE & DISLIKE # SHARE *+ SAVE

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

(CEDC FDoTt



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

SpectacularSeven

¢ Crosswalk Visibility Enhancements

Raised Crosswalks
Pedestrian Refuge Islands
RRFB

Pedestrian Hybrid Beacon
(PHB)

@ Road Diefs
(&) LPI

Pedestrian Hybrid  aaims!
Beacon (PHB) COUNTERMEASURE TECH SWERT

s safo for drivers fo procoed (00 figuro on back page)

The PHB & offen considared for instalation af locafions
whare pedosions neod 10 cross and vehiclo speads of
volumos are high, but frafic signal wamants aro not mat.
These dovices have boen successfully used at school

. parks, senior confers, and ofher pedestian

crossings,
crossings on mulliane streels. PHBs are fypically instoled
al the side of the road or on mas! arms over midblock
pedesition crossings.

Pedestrian Hybrid Beacon (PHB)
EDC-4 STEP: hitps Awww o dot gowinnovation/evorydayoosrtvodc 4/shep ofm




Pedestrian Hybrid Beacon

P High-visibility
=2 crosswalk markings

o Overhead lighting

-::’\':5"1:::-:: WG n I n g 8 Ig L

(@7 FDOT!




When to consider a PHB

« Pedestrians want or need o cross the high
speed multilane roadways

« Crossing location doesn’'t meet signal
warrants

« Crosswalk markings and signs just won't do
It there are any at all

« Pedestrians complain or crash data shows
a problem

(CEDC



Pedesirian Hybrid Beacons (PHB)

| 1
Blank for
drivers

2

Flashing
yellow

3
Steady yellow

(CEDC FDoTt



PHB on eTraffic

= =
FDOT eTraffic

Apd achicola
Mabon al

Forast

Signals

Layers
' Pedestrian Hybrid Beacons

: 3

< J

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

<EDC a7bd4345a089d821fbf667e4
@



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

PHB TEM 3.8 Guidelines and Criteria

« FDOT 20 PPH minimum threshold requirement

 Low speed and high speed volume criteriQ.

« |t Pedestrian Signal warrants are met FDOT preferred
freatment is a signal.

Speeds of 35 mph or less

& B 3 3

g

PER HOUR (PPH)
s g 8§ & B

\di‘»\.&

TOTAL OF ALL PEDESTRIANS CROSSING
THE MAJOR STREET - PEDESTRIANS

= 200 O
20 5 =

(CEDC

200 300 400 500 600 700 800 200 1000 100 1200 1300 1400 1500 1600 1700 1800

MAJOR STREET - TOTAL OF BOTH APPROACHES -
VEHICLES PER HOUR (VPH)

FDOT|



Excerpts from 2009 MUTCD Chapter 4F For
Pedestrian Hybrid Beacons

Guidelines for Pedestrian Hybrid Beacons — variables
include:

* Pedestrian volume
* Traffic speeds

e Traffic volumes

* Crosswalk length

Speeds of more than 35 mph

L = crosswalk|length

Signal
warrant

93

20"
0 250 500 750 1000 1250 1500 1750 2000

MAJOR STREET — TOTAL OF BOTH APPROACHES —
VEHICLES PER HOUR (VPH)

(S(EQC MUTCD Sections 4F.1 and 4F.2 FDO\’Q

TOTAL OF ALL PEDESTRIANS
CROSSING THE MAJOR STREET
PEDESTRIANS PER HOUR (PPH)

N




2009 MUTCD mandated sign

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 CROSSWALK
ped, bike or school crossing STOP

signs

(CEDC



Optional Signing

CROSSWAL K

STOP ON RED

PROCEED ON
FLASHING RED
WHEN CLEAR

(CEDC

FDOT!



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

Hillsborough Ave Bicycle
and Pedestrian Crashes

Year Crashes
2010 17
2011 20
PHB Installed Fall 2012 27
of 2015 2013 24
2014 14
2015 19
2016 7

Six year average 20
crashes per year

o

(CEDC

FDOT|



Education Campaign

HOW TO USE THE

PEDESTRIAN

HYBRID BEACON
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Raised Crosswalks Road Diet AT
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® PHB

@ Road Diets
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Road Diet CMF =0.47 & 0.71
CRF =53% & 29%

¥ Countermeasure: Converting four-lane roadways to three-lane roadways with center tumn
lane (road diet)

CRF

CMF (%) Quality Crash Type Crash Severity Area Type  Reference Comments
Persaud
0.47 53 S All All Suburban et. al,
2010

¥ Countermeasure: Road diet (Convert 4-lane undivided road to 2-lanes plus turning lane)

CMF [E%III; Quality Crash Type Crash Severity  Area Type Reference Comments
B Harkey et
[E]
0.71 29 . All All Urban al., 2008

Source: CMF Clearinghouse www.cmfclearinghouse.org

Implementing Road Diets in New Jersey video F D OT

R



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

(SEDC FDOT




Road Diet / Roadway Reconfiguration

« Reduce top end fravel speeds

« Buffer sidewalk from travel lanes (parking or
bike lane)

« Reclaim street space for “higher and beftter
use” than moving peak hour tratfic

(SEDC FDOT



Road Diet Informational Guide &
Road Diet Case Studies

Road Diet
Informational Guide

CASE STUDIES

https://safety.fhwa.dot.gov/road diets/gui https://safety.fhwa.dot.gov/road diets/case studies/
dance/info guide/

(SEDC FDOT



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

Road Diefts

B Pasadena, CA
B Lansing, M
B Seattle, WA

Maximum Volume for Road Diet (ADT)

Figure 12.Road Diet Implementation Maximum
Volume Thresholds by Agency

Considerations
« Safety

« QOperations
Peak Hour

« Design
Signalized Intersection
Adjustments

« Resurfacing

« Context Sensitive
Solutions/Complete
Streefts

(CEDC

FDOT|



General Guidelines for Traffic Volumes

LESS THAN 10,000 - 15,000 -
10,000 ADT 15,000 ADT 20,000 ADT

Great Good
candidate candidate
for Road for Road
Diet Diet
In most Agencies should Agencies should
instances traffic conduct intersection conduct a corridor
will likely not be analysis to study analysis since traffic
negatively potential traffic operations may be
affected. operational effects affected at this
and consider signal volume depending on
retiming as needed. the “before”
condition.

GREATER THAN
20,000 ADT

Potential
candidate
for Road
Diet

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.

ADTs as high as 26,000

There are examples across the country where Road Diets have been successful with

FDOT

(CEDC




Intersections

« Signal timing or phasing changes at
Infersections to optimize operations and
safety benefits

 Roundabouts Single Lane
~ 20,000 ADT




LaJolla Blvd - Bird Rock Community (San
Diego, CA)

, 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 parinership 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




LaJolla Blvd - San Diego, CA

Narrower travel lanes, five roundabouts, landscaped
medians and angled parking have slowed fraffic speeds,
Improved pedestrian safety, and also revitalized the
busmesses”l




Resources

Tryeic: MECO0-IED!

126 Lane Elimination Projects

|M:dﬁ:alinn{n( Nen-Canventional Projects: |

PUAST 1. RESOUNRCC DOCUMENT

STATEWIDE LANE ELIMINATION GUIDANCE STATEWIDE
LANE
ELIMINATION

GUIDANCE

AP0, TPO) of the Department san
e St Hograzy System (S45)
nlity.

roadways with AALT £ 20,000 are typizaly geed candidales for a
canverling o teo-lane, two-way mad with aos'll.eHeO"l.\. la'\)
st ol limirsation essbilty on 8 ceset

FLORIDA DEPARTMENT OF TRANSPORTATION

Transportation Stalistics Office

FESRUARY 2014

Lme Im \ellonwom shonld eoon aisant with n'usL ‘;Iﬁ ‘;IGT o tation Plans
(LR mprzement Frogram (TIF). anc Transt Oevelcpeant Plan

Phase 1: FDOT's Phase 2: FDOT's internal FDOT Design Manual

compilation of lane guidance for Chapter 126: Lane

elimination examples and implementing lane Elimination

sample analysis processes  €limination projects on Chapter 103 Standard
the State System Forms

(&EDC FDOT



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.

(&EDC FDOT



Requirements

e Comply with AASHTO and FDOT design criteria

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

 |f 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

(SEDC FDOT



Requirements A 4-lane roadway may already
(FDM 126) operate like a 3-lane road

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.




Application Process
FDM 126.3

\
'

O

https://fdotwww.blob.core.windows.net/sitefinitv/docs/defauIt-source/roadwav/fdm/2020/2020fdm126IaneeIim.pdf?sfvrsn=3d2605b5_ 2

(&EDC FDOT\



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
e Documents to support the Lane Elimination
Review Process and the initial meetings.
* Forms:
v' Form 126-A Initial Meeting Checklist
v' Form 126-B Methodology Checklist
v’ Form 126 C- Lane Elimination Initial Notice to
Central Office
v’ Form 126-D Lane Elimination Final Approval
Notice to Central Office

(SEDC FDOT
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PHB

Road Diets

Leading Pedestrian Interval

B8O D)

)
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Manual on Uniform
Traffic Control Devices

MUTCD Sec. 4E.06,
paragraphs 19-23

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.

(&EDC FDOT|




Benefits

« Ease of implementation

* |mmediate 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 Contiroller Requirements

* NEMA TS2 Type 1 or 2
e 2070 0or 270

W 8 @ e ;
¥ =N 1—',’ES #o E’—r”j' 1._"-3+F' 'lét

IN C-LT D-RT E-ENTER F-PRIC

iR MEHI
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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 aleading 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.

(&EDC FDOT



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

TRAFFIC
ENGINEERING
MANUAL

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.

FDOT|



City of Austin LPI

- | w Explore your city C
aUStlntean*gOV @ray oniine @services @calendar @media @Departments @) 3-1-1 & Transiate

the official website of the City of Austin

Resident Business Development Government Environment

Department » Transportatfion » Austin Transportation gives pedestrians head start at 110 downtown intersections for improved safety

I Home

I About

Advanced Search

I Projects

Services

FOR IMMEDIATE RELEASE
/ Release Date: Jan. 07, 2020
FAQ Contact: Jacob Barrett 5120748000 Emall

AUSTIN TRANSPORTATION GIVES PEDESTRIANS HEAD START AT 110 DOWNTOWN
INTERSECTIONS FOR IMPROVED SAFETY

The Austin Transportation Depariment continues to improve safety for pedestrians by installing leading pedestrian intervals (LPIs) in
downtown Austin. LPIs provide pedestrians five to seven seconds of dedicated time to begin crossing an intersection before drivers
receive a green light. Every intersection within the area bordered by 15th Street, North Lamar Boulevard, West Cesar Chavez
Street and Interstate 35 features a LPI for at least one pedestrian crossing.

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

-On-Ramp to
(Smotion
every day counts

(CEDC



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/

(&EDC FDOT


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
e 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

(CEDC FDoTt



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.ora/PEDSAFE/index.cfm

Links in PEDSAFE to specific countermeasures
« Marked Crosswalks and Enhancements
o http://www.pedbikesafe.org/PEDSAFE/countermeasures detail.cfmeCM NUM=4

« Lighting and lllumination
o http://www.pedbikesafe.org/PEDSAFE/countermeasures detail.cfmeCM NUM=8

» Crossing Islands
o http://www.pedbikesafe.org/PEDSAFE/countermeasures detail.cfmeCM NUM=6

» Raised Pedestrian Crossings/ Raised Crosswalks
o http://www.pedbikesafe.org/PEDSAFE/countermeasures detail.cfimeCM NUM=7

 Raised Medians
o http://www.pedbikesafe.org/PEDSAFE/countermeasures detail.cfmeCM NUM=22

 RRFB
o hittp://www.pedbikesafe.org/PEDSAFE/countermeasures _detail.cfim2CM _NUM=54

« Pedestrian Hybrid Beacon

o http://www.pedbikesafe.org/PEDSAFE/countermeasures detail.cfm2CM NUM=53

 Road Diets (Lane Reduction)

o http://www.pedbikesafe.org/PEDSAFE/countermeasures detail.cfm2CM NUM=19

« Leading Pedestrian Interval (LPI)

o http://www.pedbikesafe.org/PEDSAFE/countermeasures detail.cfm2CM NUM=12

Costs of Treatments http://www.pedbikeinfo.org/cms/downloads/Countermeasure%20Costs Report Nov2013.pdf

(CEDC



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
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https://www.fhwa.dot.gov/innovation/everydaycounts/edc 4/step tech sheet.pdf

FDO



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

Table 1: Application of Pedestrian Crash
Countermeasures by Roadway Feature

Table 1 identifies suggested countermeasures for unconirolled crossing locations according to
roadway and fraffic features. Review the corresponding worksheets for countermeasures considered
for the site. The worksheets describe additional design and installation considerations for the
countemmeasures.

Table 2: Safety Issues Addressed per
Countermeasure

Table 2 identifies the safety issues that may be addressed by suggested countermeasures for
uncontrolled crossing locations. Review the corresponding worksheets for countermeasures
considered for the site. The worksheets describe additional design and installation considerations for
the countermeasures.

Speed Limit

<30 mph ‘ 35 mph | 240 mph | <30 mph | 35 mph ‘ 240 mph | <30 mph ‘ 35 mph ’ =40 mph
m%ion Vehicle AADT <9,000 Vehicle AADT 9,000-15,000 Vehicle AADT >15,000
2 lanes® 02340 © 0 © 0 340 © O © 0 340 © 0 ©

56 567 560 |56 567 |560 (567 |667 |560
3oneswith 02340 © 0 © O 340 © O © 0 V140 © O ©
raised median® | 5 5§ 7 |6 ©O© |6 7 |56 O |5 O |5 7 |56 O |5 0O
loneswo 02340 © 0 © 0 340 © 0 © 0 ©40 © 0 ©
roisedmedion' |5 6 7 |5 67 |66@ |5667 560 (560 |567 560 |560
44lneswith O © © © O © O © 0 © 0 © 0 © 0 © 0 ©
raised median | § 5 7 |5 © |5 7 |5 © |5 O |5 O |5 O |5 ©
44lneswo O © O © O © O © O © O © O © 0 © 0 ©
roisedmedion' |5 6 7 8|507 85008 507850085008 50085008/50038

“One lane in each direction “One lane in eoch direcfion with fwo-way left-lum lone £Two or more Janes in each direction

Given the set of conditions in a cell, 1 High-visibility crosswalk markings, parking restricfion on
© Signifies that the countermeasure should always be crosswalk approach, adequate nighifime lighfing levels
considered, but not mandated or required, based upon Raised crosswalk

engineering judgment at & marked uncontrolled Advance Yield Here To (Stop Here For) Pedestrians sign
crossing location. and yield (stop) fine

# Signifies that the countermeasure is a candidate In-Street Pedestrian Crossing sign

© NS w N

treatment at @ marked uncontrolled crossing locafion. Curb exfension
The absence of @ number signifies that the counfermeasure Pedestrian refuge island
is generally not an appropriate freatment, but excepfions may Pedesfrian Hybrid Beacon
be considered following engineering judgment. Road Diet

This fable was deweloped using information rrom Zogeer, C. V., Stewart J. R. Huang, H.H. Logerwey, P.A., Feoganes, J., & Campbell, B. J. (2005), Safely

effects of maked versus ked of locations: Finol reporf ond recommended guidefines (No. FHWA-HRT-04-100); Monuol on

Unifomm Tnttic Cortmi Devices 2009 Edition, Chopier 4F. Pedesrion Hybrid Beocons; the Crosh Modificafion Foctors (CMF) Cleaninghouse websife (Rffps/Avww.
org/); ond the Py ian Sofefy Gude ond Courfemneasure Safection Sysfem (PEDSAFE) website (hifp/www pedbikesofe. org/PEDSAFE/).

Safety Issue Addressed
Conflicts hodequate | DM MON | nciticient
at erossin E ve conspicuity/ yielding fo separation from

Pedestrian Crosh Countermeasure for Iooqﬂonsu vehicle spead visibility pedestrians in pol fi
Uncontrolled Crossings crosswalks
Crosswalk visibility enhancement & 3 & 3 3

High-visibilty crosswalk markings* & & &

Farking restriction on crosswalk 3 : 3

approach® 7 I3 1

Improved nighttime lighting* & &

Advanee Yield Here To (Stop Here For) : :

Pedestrians sign and yield (sfop) line* }i ?\ h

In-Street Pedestrian Crossing sign® _?‘\ "!‘\ .','; f\

Curb extension® :,\ A x x
Raised crosswalk ﬁ ; _5"\ _ﬂ
Pedestrian refuge island A & & &
Pedestrian Hybrid Beacon & &

. . . .

Rood Diet x s & x
*These countermeasures make up the STEP countermeasure *crosswalk visibility enhancements.” Mulfiple countermeasures may be
implemented at a looation as part of crosswalk visibility enhancements.

(CEDC
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NCHRP Synthesis 498 (December 2016)
Developed by

1. Surveying State DOT's, NCHRP o
Local Transportation SEIRIRE oo
Ag e n C i es Application of Pedestrian

2. ldenfifying & synthesizing e Tt
effective practices and
policies

3. Comprehensive literature
review of safety evidence
for more than 2 s
pedestrian crossing ——

freatments http://www.trb.ora/Publications/Blurbs/
175419.aspx

(CEDC FDOT)



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

NCHRP 841 Development of CMF for
Uncontirolled Pedestrian Crossing Treatments

NATIONAL COOPERATIVE HIGHWAY RESEARCH PROGRAM

NCHRD & DEDO
NCHRP RESEARCH REPORT 841 |
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Uncontrolled Pedestrian

Crossing Treatments

Charles Zegeer
Raghavan Srinivasan
Bo Lan

Danic Carter
Sarah Smith
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Table S-1. Recommended CMFs.

Recommended
T CrashT T Study B
reatment ras e tu asis
P . Standard y
Estimate
Error
Pedestrian 0685  0.483 Median fromtwo
studies
Total 0.742 0.071  Cross-section
Refuge Island All Injury 0.714 0.082 Cross-section
Rear-End/Sideswipe 0.741 0.093  Cross-section
Total
IRgzar-End/SIdeswme 0.722 0.106  Cross-section
njury
Pedestrian 0760 G2ap Medanfromiwo
studies
Advance_d VIELD of STOP Total 0.886 0.065 Before-after
Markings and Signs . .
RgarEndSideawpo 0.800  0.076 Before-after
Total
PHB Pedestrian 0453 0167 Medianfrom two
studies
. Median from two
PHB + Pedestrian 0.432 0.134 P
Advanced YIELD or STOP Total 0.820 0.078  Before-after
Marki d Si | i i
Ec s o Rear-End/Sideawipe 0.876 0.111  Before-after
Total
RRFB Pedestrian 0.526 0.377  Cross-section

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

(CEDC



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

Research of PHB
20 PHB sites open-road study

Evaluation of Pedestrian Hybrid Beacons
and Rapid Flashing Beacons

Driver yielding to pedestrians
avg. 96% s

Overall, 91% pedestrians N
pushed pushbutton to activate \
the PHB Iin the crosswalk rk AA \ b .

Pedestrian and Bicycle Safety

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

(SEDC FDOT



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

LPI Additional Resources
« FHWA

Safety Evaluation of Protected Left-Tum

Proven Safety COU ntermeasures Phasing and Leading Pedestrian Intervals

on Pedestrian Safety

https://safety.fhwa.dot.gov/provencountermeasures/lead ped i

« 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/

(&EDC FDOT



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/

RESEARCH REPORT 893

Systemic Pedestrian
Safety Analysis

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

Case Examples

1. Seattle Departrment
of Transportation

2. Oregon Department
of Transportation

3. Arizona Deparfment
of Transportation

4., California
Department of
Transportation

(CEDC

FDOT|


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

Achieving Multimodal Networks

24 design fopics: 2 Parts e R

1. 12 design topics on A REDUCING CONFLIGTS
design flexibility =i

2. 12 topics on
measures 1o reduce
conflicts between
modes

https://www.fhwa.dot.gov/environment/bicycle pedestrian/publications/multimodal networks/

(CEDC FDoTt



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

Thank You
Walk Safely and Cross Safer

n-Ramp to
(ano vation
every day counts



Course Detalls

« 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

e Gina.Bonyani@dot.state.fl.us
* Jenna.Bowman@dot.state.fl.us
o Karla.Matos@dot.state.fl.us
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