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Questions
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Why is pedestrian safety and accessibility
important?

Too many people dying on our roadways

Pedestrian Lives Lost Pedestrian fatalities increased 27% from 2007-2016,

o0 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
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Florida Data - Pedestrians and Bicyclists

Florida Annual Fatalities and Serious Injuries

to Pedestrians and Bicyclists
Statewide for 2011 through 2017
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Because many people do not drive

(CEDC
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Because other modes depend on walking
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Because it's good for business — people walk intfo stores
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Because walking is healthy exercise

FDOT!




Because we are all pedestrians
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-On-Ramp to
@nno vation
every day counts

STEP’s Spectacular Seven




SpectaculorSeven

¢ Crosswalk Visibility Enhancements
Raised Crosswalks

Pedestrian Refuge Islands
Rectangular Rapid Flashing Beacon
Pedestrian Hybrid Beacon (PHB)
Road Diets

_.eading Pedestrian Interval (LPI)
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SpectaculorSeven

N Crosswalk Visibility Enhancements
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'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)

. INn-Street Pedestrian Crossing Signs

(&EDC 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

»
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Crosswalk Markings — FDOT Design Manual

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

. Criteria for:

Signalized Intersections

Roundabouts

Stop and Yield Conftrolled 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

(&EDC FDOT)




Crosswalk Markings — FDOT Standard Plans

£ Min, (When Stop Line Present) Ciaaalk

4'-0* Min. {When Stop Line Present)

12 White

— -
Lane line Lane line
24" White [Ty o
-— - ——
=
Lane line Lane line
STANDARD CROSSWALK DETAILS SPECIAL EMPHASIS CROSSWALK DETAILS

NOTES:
1. For crosswalk width, exceed
crosswaiks ang 10 7 mi

do not make width less than & fer intersection
the inside of the [ransverse crosswalk markings.

h of the adj it shdewalk, b
crosswalks. Measure width

! Emphasis Crosswalk js not perpen the longitudinal markings

to the lana lines, make

2. When the 5

paralliel Jane lines.

3, Refer to index 522-002 when Curb Ramps are gresont

DESCRIFTION:

LasT FY 2019-20 INDEX SHEET

=
o

REVISION :7‘ \ 7 s

e |2 FDOT) 1 ANDARD PLANS PAVEMENT MARKINGS 001 | 100f 13

FDOT




Crosswalk Visibility Enhancements
High Visibility Crosswalk

What Pedestrians See




Crosswalk Visibility Study

CROSSWALK

LATERAL 12" STRIPE

0.002°
\"
A

300

LONGITUDINAL MARKING

0.021°
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R

10’

300'
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Multiple Threat Crash Problem

o st carstops to let 2
pedestrian cross, P
blocking sight lines I I I I I = I I

« 2nd car doesn’t A
stop, hits ' '
pedestrian at high
speed

(&EDC



Multiple Threat Crash Solution

Advance stop or
vield line

* |st carstops
further back,
opening up sight
ines

* 2nd carcan be
seen by
pedestrian
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Crosswalk Markings — FDOT Design Manual

TYPICAL SIGNING AND PAVEMENT MARKING
FOR MIDBLOCK CROSSWALKS

SCHEME 1 \ v d
Crosswalk _ s' b
with Warning Signing = -

]
I.’
]
I,I'III - SCHEME 3 = =
| = Signalized § o=
I|," L Crosswalk = r
!
= .
& = = APPROACH g
! w SPEED MPH 15TAN Fe.l N
=~ = SCHEME 2 ! o
. CJ’_OSSWB.!’k . 25 Or Less 200 N
with Stop Signing R 250
36 To 45 00

shall use special emphasis crasswalk

4. Crosswalk marking shall be p

armed marking materials,

NOT TO SCALE

EXHIBIT 230-2
01/01/2018

FDOT
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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)
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Crosswalk Visibility Enhancements
Crosswalk Lighting

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

Photo source: Youtube screen capture SWARCO
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Lighting Over Crosswalks

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

crosswalk lighting layout Crosswae

Recommended lighting level: 20 lux at 5" above pavement

(&EDC FDOT\)
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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

(&EDC FDOT)




Crosswalk Visibility Enhancements
Curb Extensions




Curb extensions

Most focus Is on & \
e O
(@)

reduced crossing —¢

: o
distance
,of/f—//
(&)
(@)
[

Other advantages: = < ® >w>z-elsl

o Better visibility between peds and motorists
o Traffic calming

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

(&EDC FDOT\)
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Better Visibility
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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 adequate
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 Pedestrian Facilities

(CEDC



Curb Extensions — FDOT Design Manual
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Curb Extensions — FDOT Design Manual
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Drainage solutions: Additional inlet
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Drainage solutions for retrofits
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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, Wi11-6, 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.

A sy S— Y

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. 3]
Al A




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/fhwasa092006/

//.g\
<
h 4

Figure 3: Example of pedestrian crossing warning Figure 1: Example of stop sign with embedded Figure 2: LEDs areembaded in the symbols and
sign with embedded LEDs and solar unit. LEDs and solar unit. kettering on this ruck warning sign.

2009 MUTCD Section 2A.07 Retroreflectivity and lllumination

https://mutcd.fhwa.dot.gov/htm/2009r1r2/part2/part2a.htm#section2A07 FD Oﬁ
(Q\. r RN



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

$CHood

SPEED S5-1 (24" x 487} Highlighted Sign

- WHEN I.I
FLASHING
_ll_ i S———— — Highiighted Sign Controller

YOUR }
SPEED

| Electranic Speed Froedback Sign

— Norinal & (Sch. 40} Alumdnum

’/_

See [ndex TOO-101

NOTES:

I. Type A5 Assembly {canventienally-powered) is shown.
Type B5 Assemblics (selar-powered)] similar

2. Use electronlc speed feedback sign with 15" high
numerals for posted speed of 45 mph or less,
and 18 high numerals for posted speods groater
than 45 mph

= Ta Pull Box

L
REV

15

FRONT VIEW ———

SIDE VIEW

(&EL



In-street pedestrian crossing signs

7 AT )

STATE
LAW

S0P

FOR

L]

WITHIN WITHIN
Gy DL
R1-6 R1-6a
MUTCD signs
Yield or Stop depends
on state law

ﬁrn,\2009 MUTCD Section 2B.12 and Figure 2B-2 FD OTz §




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




Spectacular Seven

Crosswalk Visibility Enhancements
Raised Crosswalks Raised Crosswalk  :imasomon

COUNTERMEASURE TECH SHEET

Pedestrian Refuge Islands | f—

pose a significant
challenge for
pedesirians crossing

x « % the roadway.
E | E | B - ” . A raised crosswalk
¥ can reduce vehicle

speeds and enhance
the pedesirian crossing
environment.

3 B Raised crosswalks
| | can reduce
pedesirian
crashes by

Ratsed crosswaks are ramped speed fables spanning

°
the entire width of the roadway, often placed at midblock
crossing locations, The crosswalk is demarcated with paint
and/or special paving materials. These crosswalks act as
fraffic-calming measures that allow the pedestrian fo cross
at grade with the sidewalk.

In addition fo their use on local and collector stroets, raised
crosswalks can be installed in campus sefiings, shopping
centers, and pick-up/drop-off zones (e.g.. airports, schools,
fransit centers).

b

Raised crosswaks are flush wilh the heighl of the sidewalk.
The crosswalk lable is lypically al leas! 10 feel wide

and designed o allow the front and rear wheels of a
passenger vehicle 1o be on lop of the lable af the same
lime. Defeclable wamings (fruncaled domes) and curb
ramps are instalied al the sireet edge for pedestrians with
impaired vision,

3;__‘_‘ g*_:-n Em.




Raised Crosswalks

May be appropriate for
roads with:

e Two or three lanes

 Speed limits of 30 mph
or less

e AADT below 9,000

Photo Source: SRTS Guide

(CEDC




Raised Crosswalks
NCHRP Synthesis 498 (December 2016)

Key Measured Effects
- Lower speeds NCHRP g
AN .
vielding at some locations e
«30% CRF for all crashes |

«36% CRF for all fatal injury
crashes

RRRRRRRRRRRRRRRRRRRRRRRR

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

—

(&EDC FDOTY)



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/iraffic 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

Table 2.3.1 25 mph
Desired Operating
Speed




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.

(&EDC FDOT\



Spectacular Seven

¢ Crosswalk Visibility Enhancements

Raised Crosswalks

&) Pedestrian Refuge Islands
) Rectangular Rapid
-lashing Beacon

Pedestrian Hybrid Beacon
(PHB)

@ Road Diets

Pedestrian Refuge & riocsmian
I s I d n d COUNTERMEASURE TECH SHEET

A pedestrian refuge island is a median with a refuge
area that is infended to help prolect pedestrians who
are crossing a mulfilane road. This counfermeasure is
somefimes referred fo as a crossing island, refuge island,
or pedestrian island. The presence of a pedesfrian
iskand at a midblock location orintersection aflows |
pedestrians to focus on one direction of fraffic at a fime
as they cross, and gives them a place to wait for an
adequate gap in oncoming fraffic before finishing the
second phase of a crossing.

Reluge iskands are highly desirable for midblock pedestrian
crossings on roads with four or more travel lanes, especially
where speed limifs are 35 mph or grealer and/or where
annual average daily fraffic (AADT) is 9,000 or higher. They
are also a candidate treatment option for unconfrolled

ian crossings on 34ane or 24ane roads that have
high vehicle speeds or volumes. When installed af a
midblock crossing, the island should be supplemented
with a marked high-visibility crosswalk.

E_;._;._:_;‘;_ g:':r::r:'::' Em.

(CEDC



Pedestrian Refuge Islands

High-visibility
crosswalk markings




Pedesitrian Refuge Islands




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

CireCI ShOUld be OT waiting area
sfreet grade "

« 2 foot wide
detectable warning
strips on each end

¢ 2 foot wide clear
zone (mMin.) in the
center

Graphic: San Francisco Better Streets
Guide

(&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
Exhibit 213-3
Exhibit 213-4
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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LU arnrng — Face OF Curb

DEPRESSED SIDEWALK

AERI0 08

MEDIAN CROSSING

LAST = DESCRIPTION: ; -
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FDM 212 Figure 212.13.1 Typical Small Curbed Island
Intersections
/—Thmugh Traffic Lanes

2 to 3 Offset |——»

2 to 3 Offser——T o

SMALL ISLAND

(&EDC FDOT)
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FDM 212

Intersections Figure 212.13.2 Typical Large Curbed Island

/fThrough Traffic Lanes

R=3.5'

2 to 3 Offset

Curb and Gutter
| f on Approach
/ i , i ——
R=2" to 5 1 \ — 4' to 6' Offset

R=3.5

2 to 3" Offsel

Y

2' to 3" Offset —

LARGE ISLAND

(&EDC FDOT)




— & White B
v s r —
24" White I 50 l
6* rellow ) 6" White (2-4)
\ 8 White
Tty \ See DETAIL *C*
n
™\ __I_"‘
»
B N o
6" White \ |
*\
6" White (10=30')
\\I o
]
s
]
'

12 White (3-9) — : \
6" White

LEFT TURN LANE DROP IS MIRROR IMAGE

RIGHT TURN LANE DROP AND ISLAND DETAILS ——

24" White \m 50
6" White (Z-4)
13
Y W
&" White
8" White
-
< See DETAIL "C*
-
N tn
~
6" Yellow \ Pdms
|
=
6" White \ | g
|\‘1
6" White (10=30') \ L
~H
~

L3
’,,-4‘.'1
6" White (77-4') —/ i 6" White

RIGHT TURN LANE AND
ISLAND DETAILS

LAST E DESCRIPTION: FY 2019_20 INDEX SHEET
REVISION |i7 oT ) b N
11/01/18 E FEOTY  sranparD PLANS PAVEMENT MARKINGS 711-001 | 8of13

(CEDC

FDOT
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FDM 213: Modern
Roundabouts

) w2-6 VRIZ

2] wiz-1p

DY 2
@

Special Emphasis Cresswalk
{5ee index 712-001)

A

EE!

wi1-2
Ra-7 W16-7P

m pi-1d

M3-03

5 White 1030 Skip [Ty

ME-02R

or

& Feilow (Tyg.)

Catectabie Warning (Typ.)

& White 7-4 Datted
Guide (Tym)

A

Typical Sign Location
Watance
Posted Batwoon Signs
Speed i)
Men)
A {min) )
55 a0 200
50 Toa 200
45 660 200
ao 560 200
is 400 200
] 300 200
5 150 200
B

Pavement Marking o
Traffic Separation
{See Indox 717-000)

4" White (Tyo.)

127 White Zx2' Dotted Extenslon Typl

Mateg
P Aeview each roundabout Jocatien independentiy

to determine i sign assemlies{Tr{D. or (T are
warranted.

I Provide pavement markings for gore whep @xtra
entry width is provided for design vehicle accommodations.

Favement Marklng for Gore
charnelization (See Index 711-001)

& White (Typd

1x2 ROUNDABOUT
SIGNING AND PAVEMENT MARKINGS

l &£ white Fxd' Dotted

(&EDC

Gunde (Typ.d

NOT TO SCALE

EXHIBIT 213-3
01/01/2019

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

Raised Crosswalks

&) Pedestrian Refuge Islands
'y Rectangular Rapid
Flashing Beacon

PHB

Road Diefts

P

Crosswalk Visibility Enhancements

Rectangular Rapid-  2rUaY et
qushing Beacon COUNTERMEASURE TECH SHEET
(RRFB)

A High speeds and

muittiple lanes of fraffic
create challenges for
pedestrians crossing at
unsignalized locations.

* (O RRFBs can make
3 T crosswalks and/or
i of

An RRFB Is a pedestrian-actuated conspiculty
enhancement used in combination with a pedestrian
crossing warning sign fo improve safety at uncontrolled
crossing locations. The device includes two rectangular- |
shaped yellow indications, each with an LED-array-based
light source, that flash with high frequency when activated

The RRFB is a freatment opfion at many fypes of
established pedestrian crossings. For example, an RRFB
may be a consideration for crossings of 2 or more lanes
with speed limits of 35 mph or above and/or at crossings
of 3 or more lanes with any speed limits. However, for high-
speed roads (40 mph or greater) combined with high
vehicle volumes (annual average daily iraffic of 15,000
and above) and/or cerfain combinations of high-volume
and high-speed. the RRFB may not be sufficient, and a
Pedesinan Hybrid Beacon is likely a beffer opfion.

Q i
e, Qe (EEDC




Rectangular Rapid Flashing Beacon
New |A-21

Memorandum

Correction issued 3/21/2018

Subject: INFORMATION: MUTCD - Interim Approval Date:
for Optional Use of Pedestrian-Actuated
Rectangular Rapid-Flashing Bea at
Uncontrolled Marked Cro! walks (IA 21)

From: Mart C. Kno ppk&ei_/C ( In Reply Refer To:

MAR 2 0 2018

ssociate Administrator for Opera to ns HOTO-1
L Elglsml LA dcrlxi HS%:::()); Bimoni s 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.

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

 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 Intferim Approval for all
jurisdictions in that State.

(&EDC FDOT),



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
Installed in advance of crosswalk. Shall
supplement not replace.

(SEDC FDOT)




IA-21 3.a For any approach two RRFB required, One on righ
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.




|IA-21 Accessible Pedestrian Features

/. . - If speech pushbutton information
message is used locator fone shall be
provided

/. b. - If speech pushbutton information
message is used, the audible information
device shall not use vibrotactile indications or
percussive iIndications

/. C.-Speech pushbutton message
“Yellow lights are flashing”. Message
should be spoken twice.

(CEDC




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



Spectacular Seven

¢ Crosswalk Visibility Enhancements

Raised Crosswalks Pedestrian Hybrid i
Pedestrian Refuge Islands i

RRFB

Pedestrian Hybrid Beacon N\ = e
(PH B) | m s

lights that indi
is safe roudnvmst lo proceed (see figure on back page).

The PHB is often considered for instaliation ai Hocanons

L]
where pedesfrians need o cross and vehicle speeds of
O O I e S volumes are high, but fraffic signal warants are nol tmer
These devices have been successfully used af s chool
crossings. parks, senior centers, and other pedestria
ossngsmmmnlane sfreels. PHBs ar refypicclynsded
: L |
Ll F
3

Hhestde Hheroadovonmlmnscwelm iblock

Pedestrian Hybrid Beacon (PHB)
EDC-4 STEP: hitps:/Mwww.fwa.dot. gowinnovation/everydaycounis/odc_4/stop.cim

(SEDC FDOT




Pedestrian Hybrid Beacon

P High-visibility
=2 crosswalk markings

o Overhead lighting

-::’\':5"1:::-:: WG n I n g 8 Ig L

(@EQ FDOT\)




Pedestrian Hybrid Beacons (PHB)

1
Blank for
drivers

2

Flashing
yellow

3

(CEDC FDoTt



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

One or Two crossing(s) at intersections

If used at an intersection or driveway, the PHB
crossing and signal equipment should only
control one crossing

e ITE Traffic Control Devices Handbook

(CEDC
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¢ Crosswalk Visibility Enhancements

Raised Crosswalks Road Diet AT
Pedestrian Refuge Islands
RRFB

& PHB

@ Road Diets

LPI




Road Diet / Lane Elimination

Lane elimination
projects (a.k.a., “road
diets” or “lane
{reductions”) are
,ng.m, ‘m’rended to reduce
| the number of fravel
"’ Icnes and effective
nWIdTh of the road to
k. achieve systemic
Improvements.

FDOT\)




Road Diet / Roadway Reconfiguration

oyl v -y
np®

2.

i
rm—
i}!i’m

« Livable environment
« Traffic calming
« Bike lanes

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

(&EDC FDOT)



PHASE 1: RESOURCE DOCUMENT

STATEWIDE LANE ELIMINATION GUIDANCE

FLORIDA DEPARTMENT OF TRANSPORTATION
Transportation Stafistics Office

FEBRUARY 2014

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

Resources

STATEWIDE
LANE
ELIMINATION
GUIDANCE

DECEMBER 2014

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

Topic #625-000-002
FDOT

126 Lane Elimination Projects

[ Modifcation for Non-Conventional Projects: |
| petete Fom 126. |

126.1 General

Lane shminaion pojects (k... “roed dhes” or ana recictons")are intended o reckce

number o and effective width of the road to achieve systemic
mp overents Ge ew»y he purpose of these projects is o rocon figure the existing
cross section to allow other uses and travel modes. Lane elimination projects typically
provide more livable environments, and contribute to economic development and vitality
toa community. The recovered travel way can be used to accommodate other purposes,
such as bicycle lanes, wider sidewalks, landscaping, on-street parking, bulb-outs, traffic
calming, and refuge islands.

A local government entity (.q., municipality, county, MPO, TPO) or the Department can
submit a request for the elimination of travel lanes on the State Highway System (SHS).
A private entity may only submit a request through a local government entity.

If the project has a PD&E phase, the requirements of this chapter are followed during the
PDAE study prior to the selection of a preferred altemative. See Part 1, Chapter 2 of the
! for additional information

126.2 Requirements

Four-lane undivided roadways with AADT < 20,000 are rypn:awy good candidates for a
lane reduction (e.g., converting o a two-lane, two-way road with a center-left-turn-lane),
However, projects are evaluated for lane elimination asiii ity on a case-by-case basis.

Lane elimination projects must comply with AASHTO and Department design criteria. A
Design Exception or Design Variation is required when a proposed design element is
below the govering criteria. See FDM 122 for information on Design Exceptions and
Design Variations.

Lane elimination projects should be consistent with the Long Range Transportation Plans
(LRTP), Transportation Improvement Program (TIP), and Transit Development Plan
(TOP).

728 Lane Eliminaton Profe:

FDOT Design Manual
Chapter 126: Lane
Elimination

Chapter 103 Standard
Forms

(CEDC

FDOT
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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.

(SEDC FDOT



Requirements

* 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.




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 FD OT



http://www.cmfclearinghouse.org/

Application Process
FDM 126

_
R

(&EDC FDOT\

——



Required Forms (FDM 103)

Initial Meeting Checklist J

Methodology Checklist

Lane Elimination Initial Notice to CO

J

Lane Elimination Final Review and Approval Notice to COJ

Note: Resubmittals must include an updated and

signed Form 126-D
FDOT\)




SpectacularSeven

¢ Crosswalk Visibility Enhancements
£) Raised Crosswalks

™ Pedestrian Refuge Islands

RRFB

PHB

Road Diets

Leading Pedestrian Interval

«&EDC FDOT)



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.

NN FDOT\)

(g % J—A_1LaV}




Benefits

* Ease of
Implementation

e |mmediate results

Minimal impact to
vehicular timing
plans, MOEs

« Up to 60% reduction
iIn conflicts

« High B/C ratio

« May be systemically
applied

(CEDC

May be coupled
for bicyclists
benefit

Stand alone
tfreatment or
combined with
other pedestrian
Improvement
stfrategies




-On-Ramp to
@nno vation
every day counts

Guide for Improving Pedestrian
Safety at Uncontirolled Crossing
Locations

92



FHWA Guide

* Provides guidance
and suggested
process for selecting N B
countermeasures DR :c:ricn sciory

e at Uncontrolled
¥ Crossing Locations

* ASSIStS agencies in
developing a policy to
support the installation
of countermeasures at
unconftrolled crossing
locations

www.fhwa.dot.qgov/innovation/everydaycounts/edc 4/quide to improve uncontrolled crossings.pdf

«&EDC FDOT)



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

Countermeasure Selection Process

Following the process
suggested in the guide offers
countermeasure options
based on road conditions,
crash causes, and pedestrian
safety issues.




(CEDC

Table 1. Application of pedesirian 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
=% o 2 (1 @ o o @ (1] @ ([©)]
anes = 3 4 5 6 5 6 5 6 4 5 & 5 & 5 6|4 5 & 5 6 5 6
(1 lane in each direction)
. o @ (9] 7 o @ o7 9 Z Q o
. = ) © 2 3 ©O (3 M) e o 3| ® (3 e e o e o e o (3]
3 lanes with raised median 4 5 s 5 4 5 5 5 A 5 s
(1 lane in each direction)
7 ° @ © 7 ° o © o o 7 ° @ © o
3 lanes w/o raised median O 2 3 O e o e o 3 ® 13 O 13 MO L3 ) L3} ) L2
(1 lane in each direction with a 4 5 6 5 6 5 6|4 5 &6 5 6 5 6|4 5 &6 5 6|5 &6
two-way left-turn lane) 7 9|7 9 © 7 ° @ o o 7 =] (9] o
. . 2 o (32K 1 ] (3 &) e o e o (3 O (3 ) (3 HO) (2 HO) (3]
4+ lanes with raised median 5 5 5 5 5 5 5 5 5
(2 or more lanes in each direction)
7 8 9|7 8 9 8 © 7 8 9 @ 8 © 8 O @® 8 ©O 8 © 8 ©
4+ lanes w/o raised median L © © @ o D o ©® ©|® © D © [® 24
: > : 5 &6 5 5 © 5 © 5 © 5 © 5 © 5 © 5 ©
2 i h d
(2 or more lanes in eac irection) 7 8 ol7 8 o s ©® 7 8 o @8 O s 0@ 8 O 8 © s ©
Given the set of conditions in a cell, 1 High-visibility crosswalk markings. parking restrictions on

#

Signifies that the countermeasure is a candidate

treatment at a marked uncontrolled crossing location.

Signifies that the countermeasure should always be

considered. but not mandated or required, based upon
engineering judgment at a marked uncontrolled

crossing location.

O

always occur in conjunction with other identified

countermeasures.™

Signifies that crosswalk visibility enhancements should

The absence of a number signifies that the countermeasure
is generally not an appropriate tfreatment, but exceptions may
be considered following engineering judgment.

VONOOA WN

crosswalk approach. adequate nighitime lighting levels,

and crossing warning sign
Raised crosswalk

Advance Yield Here To (Stop Here For) Pedestrians sign

and yield (stop) line

In-Street Pedestrian Crossing sign
Curb extension

Pedestrian refuge island

Rectangular Rapid-Flashing Beacon (RRFB)™™*

Road Diet
Pedestrian Hybrid Beacon (PHB)™™

“Refer o Chopier 4. Using Tobie 1 and Table 2 o Select Coursemmeasurss, *“ for mose informafion abouf usng mulfiipie counfermeaswres.
*The PHB and RRFB am nof bath insiolied af fhe sane cossng locafion.




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.fthwa.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/

STEP Guides and Tech Sheets

Crosswalk Visibility 5V il Raised Crosswalk i massromsnon Pedestrian Refuge & Ja i
Enhancements Soadadn coomamtms ok

Island e p——

43 Descrtrant o fempodaln
Focit gy Adr e,

Guide for Improving
Pedestrian Safety
at Unconfrolled
Crossing Locations

anhanc.
o e
crashos by

23-48%

with 0 mcaked hugh vty Croswolk

2. === QEDC
Rectangular Rapid- i e Road Diet R RAnsON Pedestrian Hybrid STEP
Flashing Beacon° COUNTIRMEASURS TECH SHEET ‘COUNTIRMGASURS TCH wiET Beacons (PHBS)

(RRFB)

A\ Vigh spesds and
o lones of e
chotonges for
pedostians ciowsing of
Unsignotized locafions

Field Guide for Selecting
Countermeasures at

Uncontrolled Pedestrian [l S
Crossing Locations

ion achates

Vo pushoutton o otner

e boacer: deplays o
segquance of fasting and selid ighls ol indicclo wh
pectarhians shoxd cross ordtwhen # & icfe for cvers 1o
procesd (see igure on back page)

The PHB s offon considared forInstailation of kacaicns

OFTEN USED WITH:
poddortian crossee T —

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

FDOT
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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.

Safety Issue Addressed

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/).

Conflicts hodequate | DM MON | nciticient
at erossing E ve conspicuity/ yielding fo separation from
Pedestrian Crosh Countermeasure for locations vehicle spead visibility pedestrians in 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 & &
Iy . . .
Road 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

FDOT
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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.cfmeCM 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 Costs_Report_Nov2013.pdf

NCHRP Synthesis 498 (December 2016)
Developed by

1. Surveying State DOT's, NCHRP o
Local Transportation el O o
Ag e n C I e S Application of Pedestrian

2. ldenfifying & synthesizing e i
effective practices and
policies

3. Comprehensive literature == <
review of safety evidence
for more than 25 g
pedestrian crossing -

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

(&EDC FDOT\)



http://www.trb.org/Publications/Blurbs/175419.aspx
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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
IR@ar-End/Sndeswme 0.722 0.106  Cross-section
njury
Pedestrian 0760 G2ap Medanfromiwo
studies
Advance_d YIELD or 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
S chmiaet do ?ear End/Sideswipe 0.876 0.111  Before-after
otal
RRFB Pedestrian 0.526 0.377  Cross-section

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

(CEDC
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