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Guidance for Improving Pedestrian Safety at
Uncontrolled Crossings






72% of pedestrian fatalities occur at non-
Intersection locations

16% of traffic fatalities are pedestrians




Pedestrian Networks

Interconnected
pedestrian
transportation facilities
that allow people of all
ages and abillities to
safely and
conveniently get
where they want to go.

Image Source: FHWA Achieving Multimodal Networks:
Applying Design Flexibility and Reducing Conflicts




0/ Planning for Crosswalks Jessssss

PEDESTRIAN NETWORK TRANSPORTATION PLANS
CONNECTIONS

TRANSIT STOP
CROSSINGS

TRAIL
CONNECTIONS

PUBLIC REQUESTED
CROSSINGS

PARKING LOT &
EMPLOYMENT CONNECTION

COMPLEMENTARY CRASH HISTORY

NEIGHBORHOOD ACTIVITY CENTERS
CONNECTIONS




Common Crosswalk Myths

MYTH: There is an MUTCD pedestrian volume warrant for

marked crosswalks.

REALITY: There is no pedestrian volume requirement to mark a crosswalk in
the MUTCD.

MYTH: Research supports the removal of crosswalks.

REALITY: Marked crosswalks should not be removed without a plan for
improving safety.

MYTH: Not marking a crosswalk is safer than marking a

crosswalk.

REALITY: Pedestrians can be expected to cross most types of roadways, with
or without marked crosswalks. Research demonstrates that marked
crosswalks alone along high-volume or high-speed roadways are generally
not sufficient to improve pedestrian safety.




The Spectacular Six

* Crosswalk Visibility Enhancements
« Raised Crosswalks

 Pedestrian Refuge Island
 RRFB




Crosswalk Visibility Enhancements
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Raised Crosswalks
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Rectangular Rapid
Flashlng Beacon
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Pedestrian Hybrid Beacons (PHB)
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Road Diet: Before




Road Die: After
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Guide for Improving Pedestrian Safety at
Uncontrolled Crossing Locations

Follows a 6-step process

Inventory conditions

GUldeS the SeIeCt|On Of andpﬂrlﬂzalmniiom
countermeasures to imprOve !
pedestrian safety

Supported by a “Field Guide for
Selecting Countermeasures at

Consult design and

Uncontrolled Pedestrian Crossing o Erarcr
Locations”

(CEDC




Safety Effects of Marked Versus Unmarked
Crosswalks at Uncontrolled Locations

Final Report and
Recommended Guidelines

FHWA PUBLICATION NUMBER: HRT-04-100 SEPTEMBER 2005

Guide for Improving
Pedestrian Safety
at Uncontrolled
Crossing Locations

Q

US Department of Transportation
Federal Highway Administration

Research, Development, and Technology
Tumer-Fairbank Highway Research Center »
6300 Georgetown Pike A\ \ .

Mclean, VA 22101-2296 Pedestrian and Bicycle Safety




Collect data and

engage the public

« Collect pedestrian crash and safety data

+ Evaluate pedestrian accommodation
policies

* |Initiate a Pedestrian Safety Action Plan
 Review pedestrian and traffic safety plans

« Conduct a walkabillity audit

(&EDC ;




Inventory conditions

and prioritize locations

(&EDC

Inventory pedestrian crossings and
observed traffic behavior

Classify pedestrian crossings: controlled vs
uncontrolled

Inventory roadway characteristics

Screen the network for high-crash or high-
risk locations

18



2005 Zegeer Study

Safety Effects of Marked Versus Unmarked Crosswalks at
Uncontrolled Locations: Final Report and

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

Marked crosswalks alone (i.e., without signals or other substantial crossing
improvements) are insufficient and should not be installed under the following
conditions:

= Where the speed limit exceeds 40 mph
= On aroadway with 4+ lanes without a raised median; ADT of 12,000 or greater
= On a roadway with 4+ lanes with a raised median; ADT of 15,000 or greater

(&EDC
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Analyze crash types Pedestrian-Involved Roadway Collisions
577 Total Roadway Related Crashes

and safetly issues
J 111
Unmarked Crosswalks
Pema — L A

T 12 Injuries - 1 Fatality

« Diagram crash reports

253 Crashes
259 Pedestrians
204 Injunes - 40 Fatalities
44% of all crashes

1
50 Crashes

+ |dentify crash factors  .z==,

1 NI T Y Y T N A Y Y A O Y I ¥

Intersection Crosswalks
208 Crashes

210 Pedestrians
194 Injuries - 7 Fatalities
36% of all crashes

llll

« Lead an informal site visit

Arsten

\I L Ll

Image Source: City of Phoenix, Arizona

« Conduct an Road Safety Audit

(&EDC :



4 Select countermeasures

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
Ju|y 2018 Version inc|udes Roadway Configuration | <30 mph| 35 mph | 240 mph <30 mph | 35 mph | >40 mph 35 mph | 240 mph
2 lanes e o ® o ¢ ®
RRFB (1 lane in each direction) 45675:053456753053
3 lanes with raised median ?:3059®59?53®50®59
. . . . (1 lane in each direction)
7 20 0©O|7 O 00 O
Highlights situations wheref 7 29 07 29 09 o
(1 lane in each direction with a 4 5 6 5 6 5 6|4 6 56
a marked crosswalk Moswoy e o) » o7 9| o7 s o o
. .. ... .. 0 80 00 0 ® 0 ©
alone is not sufficient ool

+ lanes w/o roised median
[2 or mare lones in eoch dinection) |y

Presents options for

Gven Ine sel of conaimo a cel, g 1} D55
o . ; crosswalk approach,
countermeasure - e

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

. @ Signifies that the countermeasure should always be
S e | e Ctl O n considered, but not mandated or required, based upon
engineering judgment at a marked uncontrolled
crossing location.

O Signifies that crosswalk visibility enhancements should

Does not substitute coamesaget o oer e Rocngula Ropé FstingBeccon (WP

. The absence of a number signifies that the countermeasure l;eogdes?rllztn Hybrid Beacon (PHB)**
MUTCD requirements Or | Sttty avesms stonan "

- *Refer io Chopfer 4, Using Toble 1 and Table 2 i Selact Courfemnensures, “for mor informafion abouf usng muffiple counfermeasures.
g u I an Ce *The PHB and RRFB am nof bath insiolfed of the same cross ng lacafion.

(&EDC :
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Considers
additional
observed behaviors
or crash trends

Further focuses
options for
countermeasure
selection

Consult crash types
and field data

Table 2. Safety issues addressed per countermeasure.

Safety Issue Addressed

Drivers not

(&EDC

Conflicts . Inadequate - Insufficient
. at crossing E).(cesswe conspicuity/ yleld".]g IO. separation from
Pedestrian Crash Countermeasure . vehicle speed L pedestrians in
for Uncontrolled Crossings locations visibility crosswalks traffic
Crosswalk visibility enhancement }( ;( ;( ;'\ ;’\
High-visibility crosswalk markings* ;\ ;\ ;\
Z(F])Llil:gcrs*str|cnon on crosswalk ﬂ ;.\ ;i
Improved nighttime lighting* ;ﬂ ;'\
Pedesins s i ey v | A A &
In-Street Pedestrian Crossing sign* ;\ ;\ ;\ ;\
Curb extension* & S & &
Raised crosswalk 3 K & &
Pedestrian refuge island & & & &
Pedestrian Hybrid Beacon & & & &
Road Diet & & by y
Rectangular Rapid-Flashing Beacon ;\ ;\ ;\ ;\
22




Consult design and

installation resources

« Manual on Uniform
Traffic Control Devices
(MUTCD)

« AASHTO Guide for the
Design of Pedestrian
Facilities

 Local design guidance
and selection criteria

Pedestrian Hybrid Beacon




Identify opportunities

and monitor outcomes

Construct improvements

« Monitor results of
Implementation

 Consider funding options

« |dentify implementation
opportunities

Raised Crosswalk

24
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CRF and CMF Summary Table

Countermeasure CRF CMF Basis Reference
Crosswalk visibility enhancement! — — — —
ﬁ]d:i?::SSTOPMELD Signs:and 25% 0.75 Pedestrian crashes? | Zegeer, et. al. 2017
Add overhead lighting 23% 0.77 Total injury crashes Harkey, et. al. 2008
High-visibility marking3 48% 0.52 Pedestrian crashes Chen, et. al., 2012
High-visibility markings (school zone)3 | 37% 0.63 Pedestrian crashes | Feldman, et. al. 2010
zg:)kriggcr;esiricﬂon SR, 30% 0.70 Pedestrian crashes Gan, et. al., 2005
In-street Pedestrian Crossing sign UNK UNK N/A N/A
Curb extension UNK UNK N/A N/A
Raised crosswalk (speed tables) gg:j: g?g P?/ii?;i:r;r(;f;::s Elvik, et. al., 2004
Pedestrian refuge island 32% 0.68 Pedestrian crashes Zegeer, et. al., 2017
PHB 55% 0.45 Pedestrian crashes Zegeer, et. al., 2017
Road Diet — Urban area 19% 0.81 Total crashes Pawlovich, et. al., 2006
Road Diet — Suburban area 47% 0.53 Total crashes Persaud, et. al., 2010
RRFB 47% 0.53 Pedestrian crashes Zegeer, etf. al. 2017
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Field Guide

Roadway Conditions Inventory

Speed Limit Travel Lane Configuration
Sam |e |nve ntOr [ <30 mph [1 35 mph [ = 40 mph [ 2 lanes without raised median
p y [[1 3 lanes without raised median
F Total Vehicles per Day ] 3 lanas with raised median
O rl I l Annual Average Daily Traffic (AADT): B A dancd WHROUERINGE fiechon

[[] 4+ lanes with raised median

Approximate Vehicles per Hour (VPH):
Crosswalk Length (feab):

[] AADT <9.000
[] AADT 9,000-15.000

coun te fmeasure: Pedestrian Safety Issues Inventory

Approximate Total Pedestnians per Hour (PPH)
Crossing the Roadway:

Noted confiicts at erossing locations [(Yes [INo
d Defl n |t|0 n » History of turning movement crashes
» Observed conflicts at permmitted crossings
* R o adway con d Itl ons Excessive vehicle speed [OYes [INo
C h eC kl |St » B5th percentile speeds, per speed study
) ] » History of speedrelated crashes
°
Safety ISS u es C h e C kl ISt Inadequate conspicuity/visibility [JYes []MNo
° i i I = Dim or dark conditions for pedestrians in the crosswalk
l nStal | a'tl O n g u Id e II n eS an d » Limited visibility of crosswalk due 1o roadway curvature of lopography
» Obstructions, such as on-strest parking, w tation, and signa
MUTCD references P o
Drivers not yielding to pedestrians in crosswalks [[TYas [ INo

» Crash history in marked crosswalks

Insufficient separation between pedastrians and traffie [OYes [Ne

= Long crossing distance
» Mo buffer (e.g.. londscope buffer, on-street parking. bike lanes)

(&EDC %



Local Success Story: Austin, TX PHBs

The city has installed 55 PHBs since 2009, and evaluates
up to 10 locations a yeatr.

The public can submit requests on the Signhal Request
Dashboard, City staff then evaluate and prioritize
each request.

Evaluation criteria include:
» Speed limit
* Number of [anes

 Distance to nearest
crossing

* Ped crash history

% PHB REQUEST
800 BLE RITLAND DR 0HEH)

a y / \oo @ Traffic Signal Request
=il / © PHB Request
@C Source: City of Austin, Texas
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Local Success Story:
Austin, TX PHBs

2014 Research by Texas A&M
Transportation Institute
evaluated 8 PHB sites in Austin.

Sites were on four-lane roads
with ADT of 14,000-28,000.

Drivers on average yielded 96%
of the time for all 20 PHB
locations.

( ~ Source: City of Austin, Texas
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www.fhwa.dot.gov/innovation/everydaycounts/edc_4/step.cfm

Highwiy Adminadation Aboct Prrgre MNeaxsres Mrefeg foom Cortact Naarch MY ANA fa v m in

Center for Accelerating Innovatiopsss= "\ S8 Resources
Fact Sheet

Pedestrian Hybrid i
Beacon (PHB) E——

STEP Tech Sheets

de for Improving
Pedesirian Safely
al Unconfrolled
(Irf:t.t.'l'.n:_r Localions

Guide to Improve
Uncontrolled Crossings

— Pocket version
— Process Graphic

Safe Transportation for Every Pedestrian (STEP)

Contacts Counterm
Costeffective countormeasurns with known safety benolits can halp reduce et S Uncontro
pedastrien fatalities at led crossing and un vd Becky Crows 498
ietsecHons. FHWA Omco of Satety Crossing Locotions
1804) 7753381
Pedeshiuns sccount for aves 175 percerd of o fulailies in molor vehicle bafic crashes, and | Rebeccs Crown@dol pov
he majority of hese desths occur 8 uncoedrolied crosemg locubions such ay mad-block of Process lor Selectng
un-signaized intarsactions. These 26s AMoNg the Most Common locations for padesiran Peter Eun Countermessures al
tatalites ganeraly DacASH of INAKAQUALS PACeSINaN Crasaing ackoms and nsutticent oo FHWA Resoorco Conter Uncontrollod Pedestrian
mcoremniont Crossnmg coporiumtes, ol of winch Croote Dartiens 1o Safe, cotversent, and (350) 7539551 Crossing Locations
complate padastrian networks Peter Cun@dol.gov
Expecting pedestisans lo ravel significanily out of thee way 10 cross & toathway 1o reach B
COSIAANON IS UNMABNE ANQ COMAMMPIOBULIIVE 10 ANCOUAGING haalthied Iransportatcn Resources
opbions Ry focusing on uncontrolied loCAtons, AgENCIes CAN AGAress 3 SgRICant natona
safuly problem and improve quallty of e for pedesliung of sl #ges and abiktiey Fact Shaet
Pedestnan Safety Countermeasures STEP Tech Shouts
FHWA & promoting e lollowing pedesttian sslely countermessares through the fourth Guide 1o kmprove
round of Every Day Counts (EDC-4) Uncontraged Crossingt
* Road Diets can reduce vahicke apeads anc Na numder of lanes padssinans croas - Pocket version
and thoy can croals 3pace 10 add now podesinan lackties =
* Pedestiian hybeid beacons (FHES) are a bonehoal intermediate apbon Detavon
RRFES and 0 ull podestnan sional They provide POsEvE 4100 CONtOl In Areas without
e high padastran Famc volumas hat hypicsly warrant signal instaliason
« Padestrian refuge islands afiow DedRSYIANns 3 safe place 10 5900 at the midpomt of Webinars/Videos
e roacway befors Crosaing the remaning diztance This is particutanty helpas for ROTLNRN
clder DOORLYIANS oF Othrs with ltnd mobddy STEP it Local
el el e 1 snbriet s | Transportation Agencie
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?Deporhmni of Transportation (&ED C

Federal Highway Administration

FHWA EVERY DAY COUNTS / STEP

For Additional Information Contact:

v '
coSnTtiE:Jisng Becky Crowe Peter Eun
through 2021 FHWA Office of Safety FHWA Resource Center
as part of EDC- (804) 775-3381 (360) 753-9551
Rebecca.Crowe@dot.gov Peter.Eun@dot.gov
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Stephen Ratke
FHWA TX Division
Stephen.Ratke@dot.gov

5!




