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Safe Transportation for Every Pedestrian 
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Welcome to EDC Webinar        - STEP !
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Agenda Segundo Día: Lunes, 29 de junio 2020

Bienvenidos

Objetivos

Temas: Spectacular 7

Referencias FHWA
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What STEP treatment(s) would you install?

35 mph speed limit

4 lanes w/TWLTL 

ADT: 14,500
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Pedestrian Safety Treatments for 

Uncontrolled Crossing Locations
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Å Crosswalk Visibility Enhancements

Å Raised Crosswalks

Å Pedestrian Refuge Island

Å Rectangular Rapid Flashing Beacon (RRFB)

Å Pedestrian Hybrid Beacon (PHB)

Å Road Diets

Å Leading Pedestrian Interval (LPI)

Spectacular Seven
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1. Crosswalk Visibility Enhancements

Mejoras en la visibilidad de los cruces peatonales

Spectacular Seven
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1. Crosswalk Visibility Enhancements

Mejoras en la visibilidad de los cruces peatonales

Spectacular Seven
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https://www.tapconet.com/tapco-releases-new-safewalk-crosswalk-

illuminator-ahead-of-atssas-50th-annual-convention-traffic-expo
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Å Crosswalk Marking Style

Å Pedestrian Warning Signs on Approach and at 
Crosswalk

Å Size and Placement

Å Enhanced Conspicuity (flashing beacons, 
embedded LEDs) 

Å Advance Stop or Yield Lines with Signs (e.g., òStop 
Here for Crosswalkó)

Å In-Street Pedestrian Crossing Signs

Å Curb Extensions

Å Parking Restrictions on Crosswalk Approach

Å Lighting

1. Crosswalk Visibility Enhancements
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Crosswalk Visibility Enhancements
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Crosswalk Markings - MUTCD

1626 y 29 de junio de 2020 Benjamín Colucci, PhD, PE, JD
PTOE, FASCE, FITE, PAE ©



Crosswalk Visibility Enhancements

High Visibility Crosswalk

What Pedestrians See

What Drivers See
Photo Source all 4: Michael Ronkin
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Crosswalk Visibility Study

Objective: Investigate 

relative daytime and 

nighttime visibility of 3 

crosswalk patterns

ÅTransverse lines

ÅContinental

ÅBar Pairs

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

arch/safety/pedbike/10067/
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Crosswalk Visibility Study

Photo and images from Crosswalk Visibility Study
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Crosswalk Visibility Study Conclusions

Å Detection distances Continental & Bar Pairs 
statistically different from Transverse

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

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

Å Participants preferred Continental & Bar Pairs over 
Transverse

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

Å Transverse ratings differed based on the light 
level
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Crosswalk Visibility Study
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Textured crosswalks: How effective are they?

In theory, more visible.     

22
26 y 29 de junio de 2020 Benjamín Colucci, PhD, PE, JD

PTOE, FASCE, FITE, PAE ©



Reality (after a period of time)
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What the pedestrian sees

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.gov/team.htm

https://mutcd.fhwa.dot.gov/resources/interpretations/index.htm
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MUTCD ðOfficial Ruling 3(09) -24(I) ðApplication of 

Colored Pavement Date:  August 15, 2013

Åé 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. 

ÅAcceptable examples: brick lattice patterns, paving 
bricks, paving stones, setts, cobbles, or other resources 
designed to simulate such paving. 

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

ÅAll 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. 

Å No element of the aesthetic interior treatment is to be random 
or unsystematic.  

Å 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.
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Pedestrian Warning Signs ðMUTCD 2C.50
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òé may be used to alert road users in advance of locations 

where unexpected entries into the roadway might occur or 

where shared use of the roadway by pedestrians, animals, or 

equestrians might occur.ó
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Embedded LEDõs in Signs

ÅSTOP Sign

Å28.9% reduction number of vehicles not fully 

stopping

Å52.9% reduction number of vehicles moving 

through intersection w/o significantly slowing

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

2009 MUTCD Section 2A.07 Retroreflectivity and Illumination

https://mutcd.fhwa.dot.gov/htm/2009r1r2/part2/part2a.htm#section2A07
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LED Pedestrian Sign
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Multiple Threat Crash Problem

Å 1st car stops to let 

pedestrian cross, 

blocking sight lines

Å2nd car doesnõt 

stop, hits 

pedestrian at high 

speed
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Multiple Threat Crash Solution

Advance stop or 

yield line

Å 1st car stops 

further back, 

opening up sight 

lines 

Å 2nd car can be 

seen by 

pedestrian
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MUTCD Figure 3B-17
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Signing to go along with markings 

(Use where local law says 

yield to pedestrians)

(Use where local law says 

stop for pedestrians)

MUTCD Sec. 2B.11 and Figure 2B-2
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Å Advance yield line (sharkõs teeth) & sign

Å Consider double white lines for no passing
2009 MUTCD Section 3B.16 and Figure 3B-17
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Portland OR

Advance stop line and sign

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

R1-6aR1-6

MUTCD  signs

Yield or Stop depends 

on state law

2009 MUTCD Section 2B.12 and Figure 2B-2

37
26 y 29 de junio de 2020 Benjamín Colucci, PhD, PE, JD

PTOE, FASCE, FITE, PAE ©



In-Street Pedestrian Sign - MUTCD Standards

Å Shall be placed in the roadway at the crosswalk 

location on the center line, on a lane line, or on a 

median island

Å Shall not be post -mounted on the left -hand or 

right -hand side of the roadway

Å 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

Å 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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In Street Gateway Treatment
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http://aii.transportation.org/Pages/Pedestrian-

Gateway-Treatment.aspx

http://aii.transportation.org/documents/User%20Guide_2018_0503

_Final_UPDATED%20CDM%20Edgeline%20Clarification.pdf
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Research Abstract key points

Å 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. 

Å 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. 

Å 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. 

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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Crosswalk Visibility Enhancements

Curb Extensions
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Curb extensions

Most focus is on 

reduced crossing 

distance

Other advantages:

Ã Better visibility between peds and motorists

Ã Traffic calming

Ã 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: curb extension integral to sidewalk

Street looks narrow even with no parked cars
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Curb extension integrated into sidewalk

Photo credits: www.pedbikeimages.org / 

Dan Burden
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Bollards, planters, & 

other þxed objects 

may be placed at the 

back of curb to 

protect pedestrians 

and prevent vehicles 

from driving onto the 

sidewalk.

Fixed objects

Warren & Smith Streets, Brooklyn DOT
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Paint & delineator posts

Photo Credits: 

Peter Eun
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No Curb Extension? 

Limit Parking Near Crosswalk

On-street parking 

should be restricted 

at least 20 feet in 

advance of the 

crosswalk to allow for 

good visibility of 

pedestrians

Figure Source: City of Honolulu Complete Streets Manual
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Curb radius ð

small radii are 

safer for 

pedestrians

Large radii:

Increases crossing 

distance

Makes crosswalk 

& ram placement 

more difficult
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Effect of large radius on crosswalk:

é and makes it hard to figure out where to cross

Note right-turning vehicle 
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Calculate 

effective 

radius: Larger 

than built 

radius if travel 

lanes offset 

from curb with 

parking 

and/or bike 

lane

Minimize curb radius
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Effective Curb Radius
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Minimize Curb Radius w/Truck Apron
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5-
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Crosswalk Visibility Enhancements

Crosswalk Lighting 

Photo source: Youtube screen capture SWARCO 

ÅCRF 42% to 59%  

ÅLighting at 

intersections

Å4 star rating 

ÅVehicle/ped

crashes 
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Informational Report on Lighting Design for 

Midblock Crosswalks

Vertical illuminance of 20 

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/
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Lighting Over Crosswalks

62

Fig 12. New design for midblock 

crosswalk lighting layout

Fig 11. Traditional midblock 

crosswalk lighting layout

Recommended lighting level: 20 lux at 5ô above pavement
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Lummi Nation Haxton Way Pedestrian 

Pathway Adaptive Solar Lighting WSDOT 

https://www.youtube.com/watch?v=ltR2oiQ3R9Q
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2. Raised Crosswalks

Cruces peatonales elevados

Spectacular Seven
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