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Table 1. Applicafion 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 | 240 mph | <30 mph| 35 mph |>40 mph
5 02 © @ (1] (1] @ 0 ® ®
lanes 2 g 456 56 56(456 56 56(456 56 56
(1 lane in each direction)
7 290 0O 7 20 © 7 97 9 (9]
sz ' 0230 80 60 30 60O 60 V0O VO 8O
3 lanes with raised median 45 5 5 45 5 5 45 5 5
(1 lane in each direction)
7 9©® ©7 9© ©© 07 990 0 19}
3 lanes w/o raised median 0230 060 8® 30 60 ©® ©VO ©O ©
(1 lane in each direction with o 4 5 6 5 6 5 6|45 6 5 6 5 6|4 5 6 5 6|5 6
two-way leff-turn lane) 7 97 9 Q7 90 O Q7 9 9] 9]
T 3 O 60 80 OO 0 VO VO 0O VOO Ve e
4+ lanes with raised median 5 5 5 5 5 5 5 5 5
(2 or more lanes in each direction)
789|789 80789080 80080 8 © 8 ©
4+ lanes w/o raised median 0 90 O OGO O Sd o0 o o
(2 or more lanes in each direction) n 6 50 50 50 50 50 50 50 50
789789 80789080 80080 80 80
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 nighttime lighting levels,
treatment ot a marked uncontrolled crossing location. 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)*™*

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

O Signifies that crosswalk visibility enhancements should
always occur in conjunction with other identified
countermeasures.”

The absence of a number signifies that the countermeasure
is generally not an appropriate freatment, but exceptions may
be considered following engineering judgment.
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*Refer io Chopfer 4, Using Table 1 and Table 2 io Select Courtemneasuras, ‘ for mome informafion abouf usng mufiiple couniermeasures.

*The AHB and RRFB ar nof bath insiolied at the same crossng facdfion. BenjamirCOIUCC,i PhD’ PE’ JD
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Table 2. Safety issues addressed per countermeasure.

Safety Issue Addressed
Conflicts . Inadequate D_rlve.rs nof Insufficient
at crossin Bxcassive conspicuity/ yielding to separation from
Pedestrian Crash Countermeasure ST vehicle speed 'SpIcUlly pedestrians in P i
. locations visibility traffic

for Uncontrolled Crossings crosswalks
Crosswalk visibility enhancement ;ﬂ ;ﬂ ;i i i

High-visibility crosswalk markings* }l\ ;l\ ;'\

Parking resfriction on crosswalk s s s

approach* A A A

Improved nighttime lighting™ ;l'\ ;l'\

Advance Yield Here To (Stop Here For) . . . .

Pedestrians sign and yield (stop) line* A A A A

In-Sireet Pedestrian Crossing sign® }\ }l\ ;l\ ;l\

Curb extension* }l.\ ;l.\ ;i ;K
Raised crosswalk ;l'\ ;l'\ ;l'\ ;l'\
Pedestrian refuge island }l\ ;l\ ;l\ ?\
Pedestrian Hybrid Beacon ;l.\ ;l'\ ;l'\ ;l.\
Road Diet & Y & X
Rectangular Rapid-Flashing Beacon ;l\ ;l\ ;l\ ;l\
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What STEP treatment(s) would you install?
35 mph speed limit
4 lanes w/TWLTL

ADT 1 4 500 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 | 240 mph | <30 mph| 35 mph |>40 mph
02 0 ® (1] (1] ® (1] ® ®
f]';:gsmeochdi,ec"on) 456 w6 s6lase| 55| SElass| 56| &%
7 9@ ©O 7 9@ ©7 9|7 9 (9}
. . 0230 60 0 30 8O VO V0O VO ©
3 lanes with raised median
(1 lane in each direction) S8 b e 28 B > % 8 B 5
7 9@ 0|7 90 0O 0|7 9.0 0O 9]
3 lanes w/o raised median 0230 0 60 330 ©6® VOO® VO VO ©
(1 lane in each direction with a 4 56 5 6 5 645 6 5 6 5 645 6 5 6|5 6
two-way left-turn fane) 7 97 9 ©7 90© O Q7 9 (9] o
g . O 00 80 0 V0O VO 0O V0O V0 ©
4+ lanes with rt_nsed mgdlap 5 5 5 5 5 5 5 5 5
(2 or more lanes in each direction) 7809 §__ 80789080 80380 8 © 8 O
4+ lanes w/o raised median OO C opRmSNod ODEeONeD OFNe
(2 or more lanes in each direction) 556 50 50 50 50 50 50 50 50
7 809(7 809 830789080 80080 80 80O

Given the set of conditions in a cell, 1 High-visibility crosswalk markings, parking restrictions on

crosswalk approach, adequate nighftime lighfing levels,

# 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 Signifies that crosswalk visibility enhancements should
always occur in conjunction with other idenfified
countermeasures.®

The absence of a number signifies that the countermeasure
is generally not an appropriate treatment, but exceptions may

be considered following engineering judgment.

VoONOCOA WN

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)**
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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 | 240 mph | <30 mph | 35 mph | 240 mph | <30 mph| 35 mph | 240 mph
. 02 © ® o 0 ® 0 @ ®
: _ 4 5 6 5 6 5§ 6456 5 6 5§ 6456 5 6 5 6
1la each direct
(1 lane in irection) ; ° @ © 7 0@ o7 ol7 0 P
= . 0230 60 60 30 60 60 V0O V0O ©
3 lanes with raised median 45 5 5 45 5 5 45 5 5
(1 lane in each direction)
7 90 0O 7 920 00O 07 90 O 9]
3 lanes w/o raised median 0230 60 60 30 60 60 ©0O OO O
(1 lane in each direction with a 4 5 6 5 6 5 6|45 6 5 6 5 6|45 6 5 6 5 6
two-way left-turn lane) 7 97 9 Q7 90 0 Q7 9 (9] 9
. ... O ©60 0 0 0 0O V0 V0 0 e
4+ lanes with raised median
(2 or more lanes in each direction) = > 3 2 J 2 3 3 8
7 89|7 89 807890280 8Q0O80O 80 8 O
o 0O 60 60 0O OO V0O V0O V0 V0 ©
+
(2 or more lanes in each direction) 56 50 50 50 50 50 50 50 50
7897829 807890380 800380 8 O 8 O
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 nighttime lighting levels,
treatment at a marked uncontrolled crossing location. 5 g“f’s:?ss'"g ‘”‘:;“'"9 Sign
S aised crosswa
g 2;%'2'23301')“%:? um'gﬁdmgﬁ:qh&%% ogx ::epon 3 Advance Yield Here To (Stop Here For) Pedestrians sign
engineering judgment at a marked uncontrolled and yield (stop) line
crossing location. 4 In-Street Pedesfrian Crossing sign
O Signifies that crosswalk visibiity enhancements should : g;'d";;f::?;: T
always occur in conjunction with other identified g :
countermeasures.* 7 Rectangular Rapid-Flashing Beacon (RRFB)**
Ty 8 Road Diet
The absence of a number signifies that the countermeasure 4 : i
is generally not an appropriate freatment, but exceptions may 9 Pedestrian Hybrid Beacon (PHB)
be considered following engineering judgment.
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Pedestrian Safety Treatments for
Uncontrolled Crossing Locations
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The Spectacular Seven

STEP

Safe Transportation for Every Pedestrian
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Spectacular Seven

DN Crosswalk Visibility Enhancements
S Raised Crosswalks
- Pedestrian Refuge Island
9 Rectangular Rapid Flashing Beacon (RRFB)
- Pedestrian Hybrid Beacon (PHB)
Road Diets
_eading Pedestrian Interval (LPI)
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Spectacular Seven

1. Crosswalk Visibility Enhancements

Mejoras en la visibilidad de los cruces peatonales

Crosswalk Visibility iy rosmian

Enhd ncemeni‘s COUNTERMEASUR

E TECH SHEET

Crosswalk visibility
enhancements

=
crashes by
23-48%

“
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Spectacular Seven

1. Crosswalk Visibility Enhancements
Mejoras en la visibilidad de los cruces peatonales

Crosswalk Visibility 2505 e
En hancemenfs g AL TECM SUEEY

0 Yot \rw Aoy

tm ek by sham ometey Ul A

https://www.tapconet.com/tapco-releases-new-safewalk-crosswalk-
illuminator-ahead-of-atssas-50th-annual-convention-traffic-expo
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1. Crosswalk Visibility Enhancements @

A Crosswalk Marking Style

A Pedestrian Warning Signs on Approach and at
Crosswalk

A Size and Placement

A Enhanced Conspicuity (flashing beacons,
embedded LEDS)

Advance Stop or Yi el
Here for Crosswal ko)

In-Street Pedestrian Crossing Signs

Curb Extensions

Parking Restrictions on Crosswalk Approach
Lighting

d Li ne

o o To To I

li,/ 2
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Crosswalk Visibility Enhancements

This example combines curb extensions,
high-visibility markings, overhead lighting,
and in-street signs on a two-lane roadway.

2 High-visibility
crosswalk markings

Curb extension

-

/
,

# Overhead Iigh’ring
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Crosswalk Markings - MUTCD
Section 3B.18 Crosswalk Markings

Standard:

When crosswalk lines are used, they shall consist of solid white lines that mark the crosswalk. They
shall not be less than 6 inches or greater than 24 inches in width.

Guidance:

If transverse lines are used to mark a crosswalk, the gap between the lines should not be less than 6 feet.
If diagonal or longitudinal lines are used without transverse lines to mark a crosswalk, the crosswalk should be
not less than 6 feet wide.

Option:

For added visibility, the area of the crosswalk may be marked with white diagonal lines at a 45-degree angle to
the line of the crosswalk or with white longitudinal lines parallel to traffic flow as shown in Figure 3B-19.

When diagonal or longitudinal lines are used to mark a crosswalk. the transverse crosswalk lines may be
omitted. This type of marking may be used at locations where substantial numbers of pedestrians cross without
any other traffic control device, at locations where physical conditions are such that added visibility of the
crosswalk 1s desired, or at places where a pedestrian crosswalk might not be expected.

Guidance:

If used, the diagonal or longitudinal lines should be 12 to 24 inches wide and separated by gaps of 12 to 60
inches. The design of the lines and gaps should avoid the wheel paths if possible, and the gap between the lines
should not exceed 2.5 times the width of the diagonal or longitudinal lines.

Figure 3B-19. Examples cf Csosswals Narkings
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Crosswalk Visibility Enhancements
High Visibility Crosswalk

What Pedestrians See

Photo S(;urce aII4 Mlchael Ronkln '

What Drivers See
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Crosswalk Visibility Study

Crosswalk Marking Field Visibility Study ObJeCt|Ve InveStlgate
e e s clative daytime and
nighttime visibility of 3
crosswalk patterns

A Transverse lines
A Continental
A Bar Pairs

Research, Development, and Technology

e https://www.fhwa.dot.gov/publications/rese

Mclean, VA 22101-2206

arch/safety/pedbike/10067/

q = 20
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https://www.fhwa.dot.gov/publications/research/safety/pedbike/10067/

12-inch white lines
/

tw 1-ft stri
Figure 21, Graphic. Dimensions used for installed transverse markings,

—
4-inch white lines in center of ane
and an edge of lanes so 16 avoid
whee! path
—
| —
—

Figure 20, Graphic. Dimensions wsed for installed continental markings.

_—
/Two B-nch whae lines set

— 8 inches apart 10 form bar

pairs, bar pairs is sat in
_— center of lane and on edge

of lanes 50 to avox wheel!
—_— path

Y

- J7 I\ \\ -
_

Figure 19. Graphic. Dimensions used for installed bar palr markings.

Photo and images from Crosswalk Visibility Study /. &
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Crosswalk Visibility Study Conclusions

A Detection distances Continental & Bar Pairs
statistically different from Transverse

A Existing midblock locations: General observation
Continental detected about ~ twice the distance
upstream as transverse during daytime conditions.

A Increase in distance reflects 8 s of increased
awareness of the presence of the crossing at
a 30-mi/h operating speed.

A Participants preferred Continental & Bar Pairs over
Transverse

A Participants gave Continental & Bar Pairs
similar ratings during both the day and night

A Transverse ratings differed based on the light
level
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Crosswalk Visibility Study

LATERAL 12" STRIPE
___ CROSSWALK_
0.002°
. N :‘,&- ——
1|
| |
I !
300’
LONGITUDINAL MARKING
) CROSSWALK
= 0.021°
— —
—— &
— i
10'
1 ]
I |
300"

&
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Textured crosswalks: How effective are they?
EeEem—m——————]

In theory, more visible.
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Reality (after a period of time)

What the pedestrian sees
— ¢ ..3;"," 1 ,‘I{E : IR SR el

i
» r
- ."l » o i

———— f/ﬂm\‘l

What the driver sees
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Brick crosswalks: prone to failure
Difficult for wheelchair users
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Supplement textured crosswalks with white
lines to increase visibility

- ™
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National MUTCD Compliant?

https://mutcd.fhwa.dot.qgov/resources/interpretations/index.htm

https://mutcd.fhwa.dot.gov/team.htm
26 y 29 dguniode 2020 Benjamin Colucci, PhD, PE, JD
PTOE, FASCE, FITE, PAE ©

(&EDC


https://mutcd.fhwa.dot.gov/team.htm
https://mutcd.fhwa.dot.gov/resources/interpretations/index.htm

MUTCD 0 Official Ruling 3(09) -24(1) & Application of
Colored Pavement Date: August 15, 2013

A é subdued -colored aesthetic treatments between the legally
marked transverse crosswalk lines are permissible provided that

they are devoid of retroreflective properties and that they do

not diminish the effectiveness of the legally required white
transverse pavement markings used to establish the crosswalk.

A Acceptable examples: brick lattice patterns, paving

bricks, paving stones, setts, cobbles, or other resources
designed to simulate such paving.

A Acceptable colors: red, rust, brown, burgundy, clay, tan
or similar earth tone equivalents.

A All elements of pattern and color for these treatments are

to be uniform, consistent, repetitive, and expected so as
not to be a source of distraction.

A No element of the aesthetic interior treatment is to be random
or unsystematic.
A No element of the aesthetic interior treatment can implement

pictographs, symbols, multiple color arrangements, etc., or
can otherwise attempt to communicate with any roadway

user.

K<<‘EDC 26 y 29 de junio de 2020 Benjamin Colucci, PhD, PE, JD
—

PTOE, FASCE, FITE, PAE ©




Pedestrian Warning Signs o MUTCD 2C.50

0Oé may be used to alert road users
where unexpected entries into the roadway might occur or

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

Guidance:
If used in advance of a pedestrian, snowmobile, or equestrian crossing, the Wi11-2, 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.

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.
BenjaminColuccj PhD, PE, JD 28
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Embedded LEDOS 1 n Si

A STOP Sign
A 28.9% reduction number of vehicles not fully
stopping
A 52.9% reduction number of vehicles moving
through intersection w/o significantly slowing

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

g |

//.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 truck warning sign.

2009 MUTCD Section 2A.07 Retroreflectivity and Illumination
https://mutcd.fhwa.dot.gov/htm/2009r1r2/part2/part2a.htm#section2A07
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https://safety.fhwa.dot.gov/intersection/conventional/unsignalized/tech_sum/fhwasa09006/
https://mutcd.fhwa.dot.gov/htm/2009r1r2/part2/part2a.htm#section2A07

LED Pedestrian Sign

@C 26 y 29 de junio de 2020 Benjamin Colucci, PhD, PE, JD [i v
— 2

PTOE, FASCE, FITE, PAE ©



Multiple Threat Crash Problem

A 1st car stops to let . e
pedestrian cross, I R
blocking sight lines I I I I I H I .

A2nd car doe ll'.L\

stop, hits
pedestrian at high
speed
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Multiple Threat Crash Solution

Advance stop or
yield line

A 1st car stops
further back,
opening up sight
lines

A 2nd car can be

seen by
pedestrian

@C 26'y 29 dgunio de 2020
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MUTCD Figure 3B-17

Figure 3B-17. Examples of Yield Lines at Unsignalized Midblock Crosswalks

20 to 50 ft '«
A - Two-way roadway "_ =4 )

Note: If Stop Here for Pedestrians signs
are used instead of Yield Here to
HERE Pedestrians signs, stop lines shall

rm be used instead of yield lines.
PEDESTRIANS

R1-5 R1-5a R1-5b R1-5¢
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Signing to go along with markings

Section 2B.11 Yield Here To Pedestrians Signs and Stop Here For Pedestrians Signs (R1-5 Series)
Standard:

01 Yield Here To (Stop Here For) Pedestrians (R1-5, R1-5a, R1-5b, or R1-5¢) signs (see Figure 2B-2)
shall be used if yield (stop) lines are used in advance of a marked crosswalk that crosses an uncontrolled
multi-lane approach. The Stop Here for Pedestrians signs shall only be used where the law specifically

requires that a driver must stop for a pedestrian in a crosswalk. The legend STATE LAW may be displayed
at the top of the R1-5, R1-5a, R1-5b, and R1-5¢ signs, if applicable.

Giuidance:

02 Ifvield (stop) lines and Yield Here To (Stop Here For) Pedestrians signs are used in advance of a crosswalk
that crosses an uncontrolled multi-lane approach, they should be placed 20 to 50 feet in advance of the nearest
crosswalk line (see Section 3B.16 and Figure 3B-17), and parking should be prohibited in the area between the
vield (stop) line and the crosswalk.

03 Yield (stop) lines and Yield Here To (Stop Here For) Pedestrians signs should not be used in advance of
crosswalks that cross an approach to or departure from a roundabout.

Option:

04 Yield Here To (Stop Here For) Pedestrians signs may be used in advance of a crosswalk that crosses an
uncontrolled multi-lane approach to indicate to road users where to yield (stop) even if yield (stop) lines are

not used.

HERE @ HERE

(Use where local law says (Use where local law says

ield to pedestri 0 | FOR top for pedestri
yield to pedestrians) | PEDESTRIANS | | ronﬂ | PEDESTRIANS stop for pedestrians)
~ R15a R1-5b R1-50
MUTCD Sec. 2B.11 and Figure 2B-2 A_}
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A Advance yield |ine (shar

A Consider double white lines for no passing
2009 MUTCD Section 3B.16 and Figure 3B-17
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Advance stop line and sign

< 2009 MUTCD Section 3B.16
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In-street pedestrian crossing signs

STATE
LAW

S0P

FOR

A

N~——

WITHIN
CROSSWALK

R1-6a
MUTCD signs

Yield or Stop depends
on state law

e 2
O%)

- 2009 MUTCD Section 2B.12 and Figure 2B-2
g =T Y J
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In-Street Pedestrian Sign - MUTCD Standards

A Shall be placed in the roadway at the crosswalk
location on the center line, on a lane line, or on a
median island

A Shall not be post -mounted on the left -hand or
right -nand side of the roadway

A Unless placed on a physical island, the sign support
shall be designed to bend over and then bounce
back to its normal vertical position when struck by
a vehicle

A Top of sign placed in an island shall be a maximum
of 4 feet above the island surface

- https://mutcd.fhwa.dot.gov/htm/2009r1r2/part2/part2b.htm#section2B12 [\
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https://mutcd.fhwa.dot.gov/htm/2009r1r2/part2/part2b.htm#section2B12

In Street Gateway Treatment

AASHIO

AASHTD INNOVATION INITWIIVE

e RAY I e - v >

JUSER GUIDEFOR R1-6 GATFWAY TRFATMWT ;

Ui andgmns T A is Pedastrian
s Pe&estr@’ Gat Yy S'.'i:f..'.nmmv o
. ' FOR PEDES I‘RIAN CROSSINGS

..Treatmep‘t

S
ks

Resources
Pedestrian Gataway Treatmeant Technlcal Memo
Gateway Treatment for Pedestrian Crossings Presentation

User Guide for R1-6 Gateway Trzatment for Pedestrian Crossing

http://aii.transportation.org/Pages/Pedestrian- -
Gateway-Treatment.aspx ' i Toward Zero Deaths

http://aii.transportation.org/documents/User%20Guide 2018 0503
Final UPDATED%20CDM%20Edgeline%20Clarification.pdf

6_\
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http://aii.transportation.org/documents/User Guide_2018_0503_Final_UPDATED CDM Edgeline Clarification.pdf

Research Abstract key points

A Increase inthe 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.

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

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

Signs mounted on a
curb type mount with

a flexible rubber
attachment all
survived while only
58% of the flush
mounted signs with a
pivoting base survived.

¥
-
-~
- . o
- .
|

—

None of the signs
mounted on top of the
edge of a curb on a
refuge island or median
Island, curb extension, or
the curb on the edge of
the roadway under FHWA
permission to experiment
were destroyed or
damaged.
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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 ‘ — IN-STREET PEDESTRIAN
8 minutes to reinstall in spring ‘ I l l I I 7N gEE(;SESli)bJI(NS él&g}_& i
i v

General Description:

A

Note: By installing the gateway on the near side of the [ ————- —— e
intersection, both crosswalks are covered with only four signs. = : 11" & VARIES
Data show that a gateway at the near side crosswalk continues to r— — f
be effective for the far side of the intersection, as the motorist on T e X
the far side has already passed through a gateway on the near - - 10" & VARIES
side. " -_— m—
= B 118 VARIES
The signs on the curb side in the gutter pan would have a better | e d__ = '

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 I I l |
shows a typical installation. ‘

Figure 6b
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Crosswalk Visibility Enhancements
Curb Extensions
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Curb extensions

Most focus is on &
reduced crossing —2 ~Or
distance ro_"/
ol &
(®)
(%)
o%
* RIS

Other advantages: — R A R T
A Better visibility between peds and motorists

A Traffic calming

A Room for street furniture

Curb extensions should be the width of the parking
lane and not encroach on bike lanes or travel lanes
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Better Visibility
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Curb extensions enable signs to be moved In
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Drainage solutions: Additional inlet
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Drainage solutions: Same as before, plus plate
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Before: road looks and feels wide
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After:
Street looks narrow even with no parked cars
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Photo credits: www.pedbikeimages.org /
Dan Burden

Curb extension integrated into sidewalk
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Fixed objects

Bollards, planters, &

ot her pxed o°t
may be placed at the

back of curb to

protect pedestrians

and prevent vehicles

R . from driving onto the

Warren & Smith Streets, Brooklyn DOT S | d ewal k
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Paint & delineator posts

Photo Credits:
Peter Eun
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No Curb Extension?
Limit Parking Near Crosswalk

Parked Vehicles Decrease Sight Distance

On-street parking ‘
should be restricted .._:” "‘:.‘"-i:..
at least 20 feet In - — —

advance of the <
crosswalk to allow for
good VISIbIlIty of Parked Setback for Sight Distance
pedestrians
D Y~
g

Figure Source: City of Honolulu Complete Streets Manual i
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Curb radius 0
small radii are
safer for
nedestrians

_arge radii:
ncreases crossing
distance

Makes crosswalk
& ram placement
more difficult
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Effect of large radius on crosswalk:

e and makes 1t hard to
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Minimize curb radius

Calculate
effective
radius: Larger
than built
radius If travel
lanes offset
from curb with
parking
and/or bike
lane

A
y A

/ R1 = Actual Curb Radius
[

R2 = Effective Radius
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Effective Curb Radius

E

y [ TIRED OF AR GANGs
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Minimize Curb Radius w/Truck Apron

W _ P ."&":9‘ P = ey
‘ = Detectable VWarnings | .
o~ - - == B o X "N
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Crosswalk Visibility Enhancements
Crosswalk Lighting

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

Photo source: Youtube screen capture SWARCO
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Informational Report on Lighting Design for
Midblock Crosswalks

Informational Report on Lighting Ve rtlcal Illumlnance Of 20

Design for Midblock Crosswalks

Lx in the crosswalk,
measured at a height 5 ft
from the road surface,
provided adequate
detection distances In

Most circumstances

https://www.fhwa.dot.gov/publications/resear
ch/safety/08053/

h L2
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https://www.fhwa.dot.gov/publications/research/safety/08053/

Lighting Over Crosswalks

—_ e ———
I
L
I
.
|
ot
-t
18
\
\ )
——

Fig 11. Traditional midblock  Fig 12. Newddesign for midblock
crosswalk lighting layout crosswalk lighting layout

Recommended |l i1 ghting | evel
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Lummi Nation Haxton Way Pedestrian
Pathway Adaptive Solar Lighting WSDOT

https://www.youtube.com/watch?v=ItR20iQ3R9
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https://www.youtube.com/watch?v=ltR2oiQ3R9Q

Spectacular Seven

2. Raised Crosswalks

Cruces peatonales elevados
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