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Pedestrian and Bicycle Information Center 

• Established by Congress in 1999 
 

• Identify needs and 
develop/distribute accurate and 
user-friendly information 
 

• Expand partnerships to generate 
a network of informed individuals 
and organizations 
 

• Provide direct support to 
communities to become vibrant, 
safe, and sustainable places to 
live and travel by foot and bike 
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Presentation Notes
CZ to cover



PBIC and Safe Kids 

• Began working with Safe Kids 
Worldwide in 2010 

 
• Facilitate workshops for Walk 

This Way grant recipients to 
select locations and 
countermeasures 
 

• Collect data to assess the 
effectiveness of modifications 

Philadelphia, Pennsylvania 

Presenter
Presentation Notes
CZ to cover



• Common Issues and Problems 

– Around the School 

– Along the School Route 

– Crossing the Street 

– Traffic Speed 

• Engineering Strategies 

• Resources for Improving Safety 

Presentation Overview 



Creating safe routes with engineering 

• Improve 
children’s safety 
 

• Improve 
accessibility 
 

• Encourage more 
bicycling and 
walking 

Presenter
Presentation Notes
Message:  Engineering approaches can improve children’s safety, improve accessibility for all users, and encourage more bicycling and walking. “Engineering” is a broad concept used to describe maintenance, operational, and physical measures as well as low-cost and higher cost capital measures.   If possible, these facilities should be implemented consistently across all schools in a school system.Image:Monroe Elementary, West Valley City, UT, provided by Mike Cynecki.



Walkways and crossings:  
Prerequisites for walking 

Presenter
Presentation Notes
Message: The most basic ingredients of a safe and walkable environment are sidewalks and street crossings.  Kids need both in order to get to school safely and conveniently.Images: (l) Columbia, MD, provided by Jennifer Toole; (r) Ginter Park Elementary, Richmond, VA, provided by Mike Cynecki.



Street Crossing 

School 

Sidewalk 

Relationships are everything 

Presenter
Presentation Notes
Message: The relationship of schools to sidewalks and street crossings is key; you can’t just focus on one element.Getting this relationship right is critical. It is important to reduce conflicts wherever possible.  For example, limit the number of driveways children have to cross, and make sure there is safe and easy access from the sidewalk to the school.Image:Mary Scroggs Elementary School, Chapel Hill, NC provided by Peter Lagerwey. 



Paint 

Signs 

Ramps 

Focus on low cost, easy to  
implement solutions 

Presenter
Presentation Notes
Message:  You don’t always need a lot of money to make very effective improvements. Focus on signs and paint – the little things that make a big difference. They also get momentum going and get people interested in fixing things. Successful small projects can also provide ‘permission’ or a jump-start to start the larger projects. Do these concurrently (designing/planning the big projects while implementing the small ones) so there is always product on the street and momentum stays.Image:Provided by Peter Lagerwey.



What’s wrong with this picture? 

Presenter
Presentation Notes
Message:We are going to go through a series of slides now and talk about some typical problems that exist in school zones.  (Instructor asks the group to identify what is wrong with this picture.)Image:San Anselmo, CA provided by David Parisi.



What’s wrong with this picture? 

Presenter
Presentation Notes
Message:What’s wrong - This picture was taken one block from school.Sidewalk abruptly ends.Image:San Anselmo, CA provided by David Parisi.



What’s wrong with this picture? 

Presenter
Presentation Notes
Message:What’s wrong with this picture?Image:West Valley City, UT provided by Mike Cynecki.



What’s wrong with this picture? 

Presenter
Presentation Notes
Message:The sidewalk is pushed up.Sidewalk is may be too narrow.Plants are encroaching on sidewalk.Sidewalk is angled due to being pushed up (probably greater than the 2% American with Disabilities requirement).Image:West Valley City, UT provided by Mike Cynecki.



What’s wrong with this picture? 

Presenter
Presentation Notes
Message:What’s wrong with this picture?Image:Kansas City, MO provided by David Parisi.



What’s wrong with this picture? 

Presenter
Presentation Notes
Message:Car is parked on sidewalk.  (This illustrates the problem with “rolled” curbs – they enable drivers to more easily pull up and park on the sidewalk)Image:Kansas City, MO provided by David Parisi.



What’s wrong with this picture? 

Presenter
Presentation Notes
Message:What’s wrong with this picture?Image:Latham Elementary School, Winston-Salem, NC provided by Mike Cynecki.



What’s wrong with this picture? 

Presenter
Presentation Notes
Message:Tree block access to the sidewalk.There are no ADA accommodations.The road needs some repair.Image:Latham Elementary School, Winston-Salem, NC provided by Mike Cynecki.



Engineering topic outline 

• Around the School 
 

• Along the School Route 
 

• Crossing the Street 
 

• Slowing Down Traffic 

Presenter
Presentation Notes
Message:Here is how the following topics will be organized in the presentation. Let’s begin with a discussion on the area around the school …



School zone 

Presenter
Presentation Notes
Message:The school zone is the roadway (or roadways) immediately adjacent to the school (shown in yellow on the map on the right), usually extending 1 to two blocks in each direction. Speed limits are often reduced in the school zone during morning and afternoon hours.  It is the area where special signing is used – crossing signs, speed signs, school zone pavement markings – so that motorists know to treat the area with special care and attention.  Background:School zone speed limits are set by either state or local law.  Instructors should research local school zone speed limit laws prior to presenting this course.Images: Provided by Dave Parisi.



Existing conditions map 

6 

Sidewalks 
and 
pathways 
 
Walking 
school bus 
locations  

Presenter
Presentation Notes
Message:Before beginning to identify engineering problems and solutions, it can be really helpful to have an “existing conditions map” that identifies where existing sidewalks and pathways are located, where crossing guards are located, and where crosswalks and traffic signals are located. Partners in your local traffic engineering department may be able to provide or create such a map, but if not, parents and school staff can conduce a simple walk audit of areas in the walk zone to begin to document existing conditions and identify major concerns. Image:Swansfield Elementary School, Howard County, MD provided by Jennifer Toole.



School area speed limit signing 

Presenter
Presentation Notes
Message:School speed limit signs vary between states, but their main objective is to alert drivers that they’re entering a school zone and they need to slow down for school children.School zone speed limits typically range from 15-25 miles per hour.Note to Instructor:It is important to mention what the school zone speed limit is in the jurisdiction in which the course is being taught, if you haven’t already.Background:These devices are important but should not be overused, because excessive and unreasonable use will eventually lead motorists to ignore the devices.Images: (l) Provided by http://www.cityofcarrollton.com/development/publicworks/Images/School%20zone%20sign%20crop.JPG; (r) provided by http://www.brantleyenterprise.com/localnews/archives/32schoolsign.gif.



Changeable message signs 

Presenter
Presentation Notes
Message: Changeable message signs are a permanent solution (allowed by the MUTCD) used to heighten awareness of speed limits in the school zone or to establish a lower speed during school crossing times. Background:There are standard signs for school speed limit signing, and then there are new innovations such as this changeable message sign used in Mill Valley, CA. This sign is used adjacent to a school and is only operational during school commute periods. It is accepted by the MUTCD.  Solar units are available for under $10,000 and non-solar ones are sold for under $8,000.  While the non-solar equipment is less expensive to purchase, it requires a hard wire connection to a power source which can be much more expensive.Image:Mill Valley, CA provided by Dave Parisi.



Speed feedback signs 

Presenter
Presentation Notes
Message:  This changeable message sign also has a radar installed to provide feedback on actual driver speeds.  It can also record traffic counts, which can be helpful data for your SRTS program. It still needs to be used with other standard speed limit signs placed in advance of or next to it.Image:Mill Valley, CA provided by Dave Parisi.



School crosswalk signs and advance 
warning signs 

Presenter
Presentation Notes
Message:School crosswalk and advance warning signs are key elements for a SRTS program.  The MUTCD designates the signs to be used in advance of and at school crossings. The MUTCD states that these signs may be placed at or near all types of crossings, while some states more commonly install them at uncontrolled crossings. Check with the MUTCD and local guidelines as to where they may be installed in your area. Signs should not be overused or underused; when installed, they need to be maintained.Images: (l & r) Chapel Hill, NC provided by Austin Brown.



Parking regulations 

Presenter
Presentation Notes
Message:Parking restrictions are needed to regulate parent parking, but care must be taken to not push motorists into adjacent neighborhoods or deny parents appropriate and adequate space for parking and drop-off activities.  Parking for after-school activities or non-school (sports/recreational) activities after school hours should be provided where appropriate.Image:Latham Elementary School, Winston-Salem, NC provide by Mike Cynecki.



Keep signs simple 

Presenter
Presentation Notes
Message:Curb parking signs can provide additional information, such as parking time limits, that can supplement curb markings.  Care should be taken to NOT be overly restrictive with restrictions and to NOT put too much information on the signs or they will be confusing to motorists.  These signs ay be reaching the limit on information.Image: Provided by Dave Parisi.



School pavement markings 

Presenter
Presentation Notes
Message:Pavement legends (or stencils) are an effective way to communicate to drivers, and all states provide different guidance. They serve as ‘horizontal signs’ and can be more effective when installed in conjunction school advance warning signs. Pavement stencils should be checked and may need to be refurbished annually.  States have different regulations for pavement markings in terms of color and what words should be used. Check with your local jurisdiction for guidance. Background:Additional examples of stencil messages include “School Crossing” to “Slow School X-ing” and more.  Image:Morey Middle School, Denver, CO, provided by Mike Cynecki. 



Sample school traffic control plan  

Presenter
Presentation Notes
Message:A comprehensive traffic control plan – like this one – can benefit the Safe Routes to School program.It lays out proposed signing and pavement marking measures, taking into account many streets surrounding the school.  These school traffic control plans can also be used during annual school checks of signs and markings.Image: Park Elementary, Marin County, CA provided by Dave Parisi.



Engineering topic outline 

• Around the School 
 

• Along the School Route 
– Sidewalks 
– On-street bicycling 
– Pathways 
– Connectivity 
 

• Crossing the Street 
 

• Slowing Down Traffic 

Presenter
Presentation Notes
Message:In this section, we will cover engineering issues that arise along the school route and topics such as sidewalks, on-street bicycling, pathways, connectivity, and pedestrian and bicycle bridges.



? 
Perception versus reality 

Presenter
Presentation Notes
Message: Here is a case of perception versus reality. Many roads, even those around schools, are not equipped with sidewalks and are therefore unsafe for walking.  Sidewalks are associated with significant reductions in pedestrian collisions with motor vehicles.BackgroundAccording to research study by FHWA, having sidewalks or walkways on both sides of the street corresponds to an 88 percent reduction in “pedestrian walking along roadway” crashes, compared to roadways with no walkways.**McMahon P, Zegeer C, Duncan C, Knoblauch R, Stewart J, Khattak A. An Analysis of Factors Contributing to “Walking Along Roadway” Crashes: Research Study and Guidelines for Sidewalks and Walkways Report No. FHWA-RD-01-101. University of North Carolina Highway Safety Research Center, Chapel Hill, NC. February 2002. Available at http://www.walkinginfo.org/pdf/r&d/SidewalkReport.pdf. Image:Provided by Dan Burden.



Sidewalks are essential 

Presenter
Presentation Notes
Message: Sidewalks are essential if kids are going to walk to school. Sidewalks improve mobility for all types of pedestrian travel, not just the school trip.   Every effort should be made to retrofit streets that currently do not have sidewalks.A study of the California SRTS program has shown that providing sidewalks is one of the most effective engineering measures in encouraging kids to walk to school.*Sidewalks need to be wider at and near schools to accommodate the large number of students walking, driving, arrival, and dismissal.Background:*Boarnet M, Day K, Anderson C, McMillan T, Alfonzo M. California's Safe Routes to School Program: Impacts on Walking, Bicycling, and Pedestrian Safety. Journal of the American Planning Association; Summer 2005; 71(3); 301-317. Images: Barnes Elementary School, Burlington, VT, provided by Mike Cynecki.



Connections to the school 

Presenter
Presentation Notes
Message:The connection from the sidewalk to the school is also important, and this school modified their parking lot to provide a safe connection to the school building.Image:Roadrunner Elementary School, Phoenix, AZ provided by Mike Cynecki.



Good sidewalk buffer 

Presenter
Presentation Notes
Message:This is a sidewalk along an adjacent arterial street that serves the same elementary school as the last example.  Parents are more willing to allow younger children to walk along this street with a safer margin between the busy street and sidewalk.Image:Sidewalk near Arrowhead Elementary School, Glendale, AZ provided by Mike Cynecki.



No sidewalk buffer 

Presenter
Presentation Notes
Message:This is an arterial street where this no buffer between the sidewalk and street.  Elementary school students must walk right next to a busy street.  It is understandable why parents would not want their young children to walk along this street.Image:Sidewalk near Arrowhead Elementary School, Glendale, AZ provided by Mike Cynecki.



Provide wide enough sidewalks 

• Recommended 
minimum:       5’ 
 

• Preferred min: 6’ 
 

• At schools: 8’-10’ 
 

Presenter
Presentation Notes
Message:  Sidewalk width for sidewalks separated from the curb should be a minimum of 5 ft wide, but the preferred minimum width is at least 6 ft. Minimum widths should be wider for sidewalks adjacent to the curb along busy streets.  This picture shows a 4 ft wide sidewalk adjacent to a fence. It does not work!  Walking is a social activity and if we want to have active communities, we need facilities that accommodate walking side-by-side. Four-ft-wide sidewalks don’t allow this.  Wider sidewalks should be built adjacent to school grounds where large numbers of walkers are expected.Image:Provided by Jennifer Toole.



Install street lighting 

Presenter
Presentation Notes
Message: Many school-related activities occur at night and school arrival in the middle of winter occur during hours of darkness, making street lighting highly desirable. Street lighting improves pedestrian visibility and personal security.  Pedestrian scale lamp posts (like this one) are preferred better for sidewalks than the tall ones that extend over the street - they illuminate the sidewalk even after the trees mature.Image:Provided by Peter Lagerwey.



Meet ADA requirements for  
universal design 

Presenter
Presentation Notes
Message: The concept of universal design is to provide an environment that is equally accessible and comfortable for users of all ages and abilities.  The Americans with Disabilities Act requires all public facilities to be accessible to all users.SRTS programs should be inclusive of ALL children at the school – both in terms of engineering as well as events such as Walk-to-School Days.Image:Emily Dickinson Elementary School, Bozeman, MT, provided through www.iwalktoschool.org.



Curb ramp design  

• Two ramps per corner  
 

• Eight ramps per 
intersection 

 

Presenter
Presentation Notes
Message: New ADA (Americans with Disabilities Act) guidelines strongly recommends two curb ramps at every corner.  Providing two ramps ensures that pedestrians enter the roadway within the crosswalk (compared to one single ramp, which can bring a pedestrian out into the middle of the intersection), and provides better guidance to vision impaired pedestrians.  Curb ramps must be perpendicular to the curb.  A big advantage of having small curb radii is that curb ramps can lead directly along the line of travel (as shown in this picture).Image:Provided by Lois Thibault, U.S. Access Board.



Warning strip – 4’ x 2’ 

Presenter
Presentation Notes
Message: New ADA guidelines also require use of truncated dome warning strips at the bottom of every curb ramp. These domes provide a tactile warning to visually impaired pedestrians who would otherwise be given warning by the presence of a curb.  They also must be a contrasting color.The truncated dome tactile strip should be 2 ft deep for the entire width of the ramp.Image:Provided by Peter Lagerwey.



Along the school route: Pathways 

Presenter
Presentation Notes
Message:  Shared use pathways that are separated from motor vehicle traffic can be an extremely effective way to encourage bicycling to school. Pathways can greatly shorten the distance for children to walk or bike to school, such as to connect neighborhoods directly with schools.  Pathways must be designed properly where they intersect public roadways to minimize the risk of pedestrian/bicyclist crashes.  Under most conditions, the minimum recommended paved width for two-directional shared use paths is 10 ft. However, when heavy traffic is expected, a path width of 12 to 14 ft is preferred. Background:Guidelines for designing paths and trails are given in the 1999 AASHTO Guide for the Development of Bicycle Facilities. * In this slide is an example of a pathway that was funded by California’s SRTS program.*Guide for the Development of Bicycle Facilities, American Association of State Highway and Transportation Officials, Washington, D.C., 1999, available online at http://safety.fhwa.dot.gov/fourthlevel/pdf/b_aashtobik.pdf, accessed September 14, 2004.Images:Foothill Elementary School, Boulder, CO, provided by NCSRTS.



Neighborhood initiated, 
unpaved path to local 
school 

Formal, paved path 
to school 

Formal and informal connections 

Presenter
Presentation Notes
Message: Kid connectors: Kids will frequently find their own informal ways of walking or biking to school. Instead of discouraging these paths, listen to the kids and formalize the crossings (so more people use them and they become even safer). All safe routes to school do not need to be paved.  Sidewalk easements may also allow for a permanent connection.  However, paving of a path will make sure that it does not ‘disappear’ if the adjacent homeowner wants to extend their back or side yard.Images:(l) Provided by Peter Lagerwey; (r) Monroe Elementary School, West Valley City, UT provided by Mike Cynecki.



Engineering topic outline 
• Around the School 

 
• Along the School Route 

 
• Crossing the Street 

– Introduction 
– Shortening crossing distances 
– Marking crosswalks 
– Creating visible crossings 
– Using stop signs and traffic signals 

 
• Slowing Down Traffic 

Presenter
Presentation Notes
Message:In this section, we will cover engineering issues that arise when crossing the street and topics such as crossing distances, marked crosswalks, visible crossings, and stop signs and traffic signals.



Principles for creating  
safe crossings 

• Establish a school crossing 
 

• Reduce crossing distance 
 

• Use appropriate traffic 
control 
– Marked crosswalks 
– Warning signs or flashers 
– Stop signs and traffic signals 
– Crossing guards 

 

• Slow vehicle speeds 

Presenter
Presentation Notes
Message: While simplicity is key, there are three guiding principles that can create safe crossings for kids: Shorten the crossing distance: the fewer lanes (or shorter distance) to be crossed, the better.  Use proper traffic controls. Slow vehicle speeds. We will first discuss various traffic control devices available to assist children in crossing streets during the school trip.Image:Brichta Elementary School, Tucson, AZ, provided by Mike Cynecki.



Wide, multi-lane roads  
are barriers 

Presenter
Presentation Notes
Message: If kids cannot cross multi-lane roads, then kids are, in essence, trapped in their neighborhoods and are unable to get to school or to live, play and explore outside of their immediate neighborhood.Image:Provided by Dan Burden.



  

Pedestrian and bicycle bridges 
• Expensive 

 
• Often not used 
 
• Consider topography 

and circumstances 

Presenter
Presentation Notes
Message: Pedestrian and bicycle bridges may be a possible solution to big roads, but be careful where you build them. Like all pedestrian crossings, any facility that is inconvenient or requires an indirect path will simply not be used. Some schools assign adult crossing guards at nearby bridges to assure students use them.  Bridges over an arterial street will likely cost more than $2,000,000 and will often require extensive ramps.Because of their extreme cost, pedestrian and bicycle bridges are often not feasible. Image:Isaac Middle School, Phoenix, AZ, provided by Mike Cynecki.



Tools to reduce crossing distance 

Presenter
Presentation Notes
Message: There several other tools that can be used to shorten pedestrian exposure time on bigger roads. Even crossings of small streets can be improved and simplified with these measures. Note to Instructor: This is a set-up slide for the next few slides.Background:In this example, low level landscaping has been added to enhance the intersection.  You can see that this is a retrofit design – the original curbs are intact, to enable the original drainage patterns to function.Image:Provided by Dan Burden.



Curb extensions at crossings 

Reduce the crossing distance 

Presenter
Presentation Notes
Message: Curb extensions extend the sidewalk area into the parking lane, thus reducing the crossing distance, making the crossing easier and saferCurb extensions may make it more difficult for fire trucks, sanitation trucks, and school buses to turn at the narrowed corners.Images:(l) Portland, OR provided by Portland Office of Transportation, available from PBIC Image Library; (r) provided by Cara Seiderman.



Crossing islands 

Presenter
Presentation Notes
Message: Crossing islands simplify a crossing.By breaking the crossing into two stages, crossing islands allow pedestrians to focus on one direction of vehicle travel at a time.  This is much like crossing two narrower one-way streets.Images:(l) Portland, OR provided by Portland Office of Transportation, available on PBIC Image Library; (r) Alexandria, VA, provided by the City of Alexandria.



Waiting areas and  
“stand-back” lines 

Presenter
Presentation Notes
Message:Large waiting areas can be built, and “stand-back” lines painted to keep children further back from busy streets when waiting to cross.  This is important, because kids tend to jostle each other from time to time, and it would be a terrible thing for one small misstep to result in the death of a child.In both pictures above, students used to wait on a 5 foot wide sidewalk next to moving traffic before the waiting area and stand back lines were provided.  The stand-back line gives something for the crossing guard to point at when instructing students to stand back from the street.Images:(l & r) Phoenix, AZ provided by Mike Cynecki.



Road diets can benefit many 

Presenter
Presentation Notes
Message: Two-way left turn lanes can be replaced by planted crossing islands where turns are not needed.  In the end, road diets is one of the best things that can be done to create a balanced transportation system that meets the needs of all users; they can benefit pedestrians, bicyclists, motorists and adjacent businesses.Image:Provided by Peter Lagerwey.



Marking crosswalks 

Presenter
Presentation Notes
Message: In general, young children should not be allowed or encouraged to cross high-speed or multilane streets without adult supervision.  Marking crosswalks at multilane streets should be accompanied with other engineering measures (such as signals, median refuge islands) and/or well-trained adult crossing guards. Background:This series of slides explains some basic principles about the decision to mark crosswalks.  This is a complex issue - more complex than we can cover in this course.  The best approach is to cover these basics, and then refer people to the FHWA study (next slide).Image:Metz Elementary School, Austin, TX, provided by Mike Cynecki.



Why install marked crosswalks? 

• Indicate a preferred 
pedestrian crossing 
location 
 

• Alert drivers to an often-
used pedestrian crossing 
 

• Indicate school walking 
routes 

Presenter
Presentation Notes
Message: Marked pedestrian crosswalks, in and of themselves, do NOT:Slow trafficReduce crashesA marked crosswalk can increase safety by directing pedestrians to the best crossing locations. By directing students to a particular location, appropriate traffic control, including traffic signals and crossing guards, can be provided at key locations. Image:Provide by unknown, available from PBIC Image Library.



Where to install marked crosswalks 
• Signalized intersections 

 
• School routes 

 
• Uncontrolled crossings 

– Two-lane roads  
– Multi-lane roads with ADT less 

than 12,000 vehicles/day 
– Multi-lane roads up to 15,000 

ADT if a median is provided 

 

Presenter
Presentation Notes
Message:These are the general criteria for where to install marked crosswalks.   Signalized intersections are locations where crosswalks are typically marked.   Also, there may be advantages to providing marked crosswalks in neighborhoods where school walking routes are designated.   When it comes to uncontrolled intersections (those intersections where a pedestrian must cross motor vehicle traffic in a location without a stop sign or a signal), it is very important to follow guidelines to ensure these crosswalks enhance, rather than reduce, pedestrian safety. Per the 2009 MUTCD… Note to Instructor:Instructor should find out about state laws wherever the course is presented, as laws concerning vehicle yielding/stopping for pedestrians in marked and unmarked crosswalks will vary by state.Background:A comprehensive safety study was done by the Federal Highway Administration on marked crosswalks at uncontrolled intersections in the U.S.  The overall results suggest crosswalks can be marked on two-lane roads, as well as multi-lane roads with an ADT of 12,000 or less, and on multilane roads with an ADT up to 15,000 provided a median is present. These results have been incorporated into the follow guidance in the 2009 MUTCD:“New marked crosswalks alone, without other measures designed to reduce traffic speeds, shorten crossing distances, enhance driver awareness of the crossing, and/or provide active warning of pedestrian presence, should not be installed across uncontrolled roadways where the speed limit exceeds 40 mph and either:The roadway has four or more lanes of travel without a raised median or pedestrian refuge island and an ADT of 12,000 vehicles per day or greater; orThe roadway has four or more lanes of travel with a raised median or pedestrian refuge island and an ADT of 15,000 vehicles per day or greater.”Image:Provided by Federal Highway Administration.



This crosswalk meets guidelines 

Presenter
Presentation Notes
Message: This marked crosswalk meets all criteria. It crosses only two travel lanes, traffic volumes and speeds are low, and visibility is very good.Image:Madison, WI.  Provided by PBIC Designing for Pedestrian Safety Course.



This one doesn’t meet guidelines 

Presenter
Presentation Notes
Message: This is an example of a location where a marked crosswalk does not work, and should not be used without further safety treatments.This uncontrolled marked crosswalk crosses six travel lanes and average daily traffic (ADT) is very high. At a location like this, a marked crosswalk alone (without an accompanying traffic signal) is not an option.Note to Instructor: This marked crosswalk has subsequently been removed pending installation of a traffic signal.Image:Seattle, WA provided by Megan Hoyt.



Install high-visibility markings 

Ladder-style is easier to see. 

Presenter
Presentation Notes
Message: High visibility crosswalks listed in the MUTCD include ladder and diagonal markings.  Marked crosswalks guide pedestrians to a preferred crossing location, and they also alert motorists to the crossing location. Therefore, it’s important that both motorists and pedestrians clearly see the crossings. While the MUTCD allows 6 ft wide crosswalks, marked crosswalks for schools should at least be 10 feet wide, and busy crossings may be up to 15 or 20 feet wide.   High-visibility markings have been found to be noticed by drivers at a greater distance away, compared to parallel line markings, and they are becoming more commonly used in recent years by local agencies than in the past. Background:Recent research for FHWA shows no difference in pedestrian crash risk between parallel lines and high visibility markings. Image:Provided by the PBIC Designing for Pedestrian Safety course.



In-street and overhead signing 

Presenter
Presentation Notes
Message: In-street are included in the MUTCD.  They increase yield rates, especially on slow-speed streets.  They can be placed in the street, or in a median.  They are only for uncontrolled intersections – they should not be used at signals or stop-controlled intersections.  On streets with faster traffic, they are less effective. Their use requires monitoring and replacement when damaged.In the 2009 MUTCD, a new option is added that when used at a school crossing, the In-Street Pedestrian sign may use the schoolchildren symbol rather than the pedestrian symbol.NOTE:  2009 MUTCD requires that the florescent yellow-green color be used on all school related signs.The 2009 MUTCD also includes new option that allows the use of the schoolchildren symbol on the new Overhead Pedestrian Crossing sign at unsignalized school crossings to enhance visibility of the sign if on-street parking, street trees or other things alongside the road that would block visual access to a roadside sign (UNSIGNALIZED VERSUS UNCONTROLLED?). Background: In-street signs can be permanent or temporary. They are more effective on two-lane low speed streets than on multi-lane higher-speed streets where they can be easily damaged.  Placing in-street signs on medians may prevent this damage from occurring. When portable in-street signs are used, they should be monitored by an adult crossing guard.  The use of the “YIELD” or “STOP when Pedestrian in Crosswalk” must reflect State lawImages: (l) Provided by MUTCD, 2003; (r) provided by Jennifer Toole.



1 

“Multiple threat” crashes 

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

 

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

 

Presenter
Presentation Notes
Message: Motorists may not expect to stop at a midblock crossing location. Those motorists who do stop at the crosswalk can mask pedestrians in the crosswalk to motorists in the adjacent lanes. Image:Provided by Oregon Department of Transportation.



1st car stops further back, 
opening up sight lines 

 

2nd car can be seen by 
pedestrian 

 

Solution:  Advance stop/yield line 

Presenter
Presentation Notes
Message:Advance stop or yield lines encourage drivers to stop further back from the crosswalk, promoting better visibility between pedestrians and motorists, and helping to prevent multiple-threat collisions. Depending on whether your state law requires vehicles to either STOP or YIELD in these locations, you would choose either the YIELD or STOP messages.Image:Provided by Oregon Department of Transportation.



‘Yield here’ and  
‘Stop here for pedestrian’ signs 

Signs in the 2003 MUTCD 
(Use where local law says yield to 

pedestrians) 

Signs in the 2009 MUTCD (Use 
where local law says stop for 

pedestrians) 

Presenter
Presentation Notes
Message:These are the signs that go along with the stop and yield markings.  Both types of signs and appropriate uses are listed in Ch 3 of the MUTCD.Images:.Provided by PBIC Designing for Pedestrian Safety Course.



Advance yield line (shark’s teeth) 

Presenter
Presentation Notes
Message: A clear and simple row of solid white triangles (sharks teeth) indicating the yield line—can reduce the chance of a multiple-threat collision. The yield line is normally placed approximately 30 to 50 ft prior to the marked crosswalks. This distance is far enough away to provide for improved sight distance. If the bars are placed more than 50 ft away, motorists are more likely to ignore the yield line and stop only a few feet prior to the crosswalk.  These advance lines are more effective when supplemented with STOP/YIELD HERE TO PEDESTRIANS signs placed at the advance lines. (point out the yield sign located on the right side of the photo).Image:N. Smyrna Elementary School, Smyrna, DE, provided by Sarah Coakley.



Advance stop line 

Presenter
Presentation Notes
Message: And this is an example of how the signs and markings look for an advance stop line.Image:Eugene, OR provided by Michael Ronkin.



Rectangular rapid flash beacon 
(RRFB) 

 Beacon is yellow and has a rapid 
flash 

 Motorist yield rates increased from 
about 20% (pre-RRFB) to 80% (with 
RRFB) 

 Must be pedestrian activated (by 
pushbutton or passive detection) 

 Not yet in MUTCD – Interim 
approval from FHWA in July 2008 

Presenter
Presentation Notes
Message: The rapid flash beacon is an active warning device utilized to alert motorists of pedestrians who intend to cross the street at uncontrolled crossings. Results have shown that motorists yielding can be increased from baselines as low as 5% with standard pedestrian warning sign treatment to sustainable yielding rates of 80% with this device. Evaluations conducted at regular intervals up to 2 years after installation have shown a consistent high yielding rate by motorists with minimal to no decline in yielding.Background: The design of the sign consists of:2 alternating yellow LED lights which flash (or strobe) up to 60 times per second.  This is similar to emergency vehicle strobe lightsAn accessible pedestrian pushbutton or passive detection deviceAn optional audible deviceFHWA guidance requires a minimum of two sign installations visible to drivers on the left and right side of the crossingBackground:See http://mutcd.fhwa.dot.gov/resources/interim_approval/ia11/ia11_rrfb_iapmemo.pdfImage(s): Provided by PBIC Designing for Pedestrian Safety Course.



Rectangular rapid flash beacon  

Presenter
Presentation Notes
Message: Beacons are required on both the right and left sides of the crosswalk, or in a median if available.Image(s):St. Petersburg, FL.  Provided by the PBIC Designing for Pedestrian Safety Course.



Parking restrictions at corners 

Better visibility for both 
drivers and pedestrians 
 

Presenter
Presentation Notes
Message: Restricting parking at corners will improve visibility of the crossing.  At a minimum, 30 feet should be kept clear in advance of marked crosswalks, and at times 50 feet or more should be restricted. This is to help pedestrians and drivers see each other better. More is better, but parking restrictions have to be balanced with the need for parent parking and drop-off zones.  If too much parking is removed, parents will ignore all parking restrictions.Image:(t.) Provided by www.stpete.org/parkingsigns.htm; (b) provided by Charlie Zegeer.



Traffic signal guidelines 

• Mark all crosswalks where pedestrians cross 
 

• Pedestrian signals in all directions 
 

• Adequate crossing time for pedestrians 
 

• Stop bars for vehicles on all approaches 
 

 

Presenter
Presentation Notes
Message: Traffic signals are the highest form of traffic control possible. However, their benefit to the pedestrian network is contingent upon several basic principles:Mark all legs of an intersection: pedestrian access should be marked on all sides of an intersection where pedestrian crossings are desired.Pedestrian signal heads in all directions: pedestrians should not be expected to be able to see traffic signals that are oriented to drivers.  Pedestrian signal indications (Walk, Don’t Walk, Don’t Start or walking man and raised hand symbols) should be provided at every crossing. Only use pedestrian pushbuttons if they are needed; if used, they should be in clear view and accessible.Adequate crossing time for pedestrians: for pedestrians to cross the street safely, adequate time must be provided. Signal engineers can increase the amount of time provided if those using the signal typically walk slower than 3.5 feet per second, which is the case with younger children.Stop bars for vehicles on all approaches: stopping vehicles in advance of the marked crosswalk keeps the crosswalk clear for pedestrians and reduces right-on-red conflicts



Modify traffic signal timing 

Presenter
Presentation Notes
Message: Signal timing can be a complex issue. Signal timing characteristics that impact pedestrians include: how long pedestrians must wait for the ‘Walk’ signalhow many vehicle movements conflict with the pedestrian ‘Walk’ signalhow much time is provided for people to cross the streethow fast people are walkingdo people have to push a button to get a walk indicator and adequate time to cross the street.Image:South Beaver Elementary, Flagstaff, AZ, provided by Mike Cynecki.



Countdown pedestrian signal 

Presenter
Presentation Notes
Message: Pedestrians do not understand the flashing DON’T WALK signal, and many expect to see the WALK signal during their entire crossing.  The countdown signal shown above helps by giving pedestrians information about how much time remains. The countdown signal shows the number of seconds remaining to cross the street so that people can decide for themselves whether they have enough time to cross. Some studies have shown that countdown signals reduce the number of stragglers and help everyone get across the street more quickly, although some people still start late.Image:Provided by ITE Pedestrian and Bicycle Council, available from PBIC Image Library.



Pedestrian pushbuttons 

• Buttons may be needed 
at some crossings  
 

• Signals can be put in 
pedestrian “recall” for 
key times of day 

Presenter
Presentation Notes
Message:  Pushbuttons may be needed at some crossings, but their use should be minimized. As traffic signals get more complex (fully actuated) pedestrian pushbuttons are more likely to be added. Once added, people must push the button to get enough time to cross the street.  Only 50% of pedestrians actually push the buttons (based on research for FHWA by Zegeer, in 1985). If used, they need to be clearly visible and within easy reach for people in wheelchairs.Image:Provided by unknown.



Concurrent signal Leading pedestrian interval 

Minimize turning conflicts 

Presenter
Presentation Notes
Message: It is important to reduce the number of vehicle movements that conflict with pedestrians. On the left we see a common occurrence when motorists get a green light and pedestrians get a green light or a “Walk” signal at the same time. While motorists are required to stop for pedestrians, conflicts are likely to occur. This can happen either with right or left turns. On the right, note the pedestrian ‘Walk’ light, while the vehicle signal remains red. This “leading pedestrian interval” gives pedestrians an opportunity to walk before motorists can go. It separates the conflicts, and allows pedestrians to occupy the crosswalk before cars can move. The leading pedestrian interval (LPI) is usually 3 seconds or more.Images:(l) Chapel Hill, NC, provided by Austin Brown. 



No right-turn-on-red  

Presenter
Presentation Notes
Message: Restricting right-turn on red is another way of reducing conflicts between pedestrians and motorists at traffic signals. Motorists making a right-turn on a red light, are often looking left towards oncoming traffic and do not pay attention to pedestrians who may be approaching from the right. However, when RTOR is prohibited, there may be more right-turn-on-green conflicts with students when both the right turning motorists have a green light and the pedestrian has the ‘Walk’ signal.Image:Provided by PBIC Designing for Pedestrian Safety Course.



Pedestrian Hybrid Beacon aka “HAWK” 
(High Intensity Activated Crosswalk) 

Included in the 2009 MUTCD 

Presenter
Presentation Notes
From City of Tucson Request to Exp – Approved by FHWA MUTCD team



Drivers see 
Hybrid 
Beacon 

Peds see 
Pedhead 

Presenter
Presentation Notes
From City of Tucson Request to Exp – Approved by FHWA MUTCD team



Hybrid Beacon Sequence 

1 

2 

3 

4 

5 

Return 
to 1 

Flashing 
yellow 

Blank for 
drivers 

Steady 
yellow 

Steady red 

Wig-Wag 



Engineering topic outline 

• Around the School 
 

• Along the School Route 
 

• Crossing the Street 
 

• Slowing Down Traffic 

Presenter
Presentation Notes
Message:Parents are concerned about the speed of traffic. It’s a central issue, and they won’t let their children walk to school if they perceive that traffic speeds are too high. 



High speeds increase  
stopping distance 

Presenter
Presentation Notes
Message: Note how increased speed increases stopping distance. If you’re going 40 mph, you will have to have at least 400 feet between you and the child to be able to stop in time to avoid a collision.Image:Provided by Dave Parisi, available online at http://www.lgc.org/freepub/PDF/Land_Use/fact_sheets/sr2s_transportation_tools.pdf.



Slowing down traffic 

Presenter
Presentation Notes
Message:One of the largest challenges in providing safe routes to school involves dealing with high-speed arterial streets that must be crossed by children walking or bicycling to school.  The image in this photo is an example of a scary condition which should NOT occur. Let’s now take a closer look at the vehicle speed issue and some of the potential measures to reduce speeds on urban and suburban streets.Image:Provided by unknown.



Correct design invites correct use 

 Which street has 
lower speeds? 

Presenter
Presentation Notes
Message: The guiding principle of traffic calming is to influence motorist speeds and behavior through good design, rather than by traffic control measures (traffic signals, stop signs, etc). The street on the bottom, with street trees, on –street parking and a narrower feel, will naturally result in slower driver speeds.Images:(t & b) Auburn, Indiana provide by http://www.auburn-in.com/



Narrow lanes reduce speeds 

Use paint to  
reduce lane width 

Presenter
Presentation Notes
Message: Paint is again a simple and easy way to narrow a street. Plus, the shoulders provide a better buffer for pedestrians, a place to ride for bikes, and better motorist guidance. In this example, there is no sidewalk for pedestrians, so reducing the lane width works both to slow cars and provide a place to walk, although this is not the ideal solution for pedestrians.Image:Provided by Peter Lagerwey.



Speed humps slow traffic on  
local streets 

Presenter
Presentation Notes
Message: Speed humps represent one type of traffic calming measure which have been used extensively by some local agencies for slowing down traffic on local streets.  Modern speed humps are 12 to 14 feet wide and 2 to 4 inches high. Even though speed humps can reduce vehicle speeds, they have certain disadvantages (slows emergency vehicles and blocks storm water drainage), and other traffic calming measures are often more appropriate. Background: Although speed humps have been used extensively by some agencies, they are generally disliked by motorists and fire departments and they often are not feasible on collector streets.  Other types of traffic calming measures involving street narrowing, for example, are often more effective and better received by drivers and local residents. Image:Phoenix, AZ provided by Mike Cynecki.



Raised pedestrian crosswalks  

Presenter
Presentation Notes
Message: Many communities are now using speed tables, which are like speed humps in terns of adding a vertical element to the street. However, speed tables are more desirable than speed humps. They have a trapezoid-shaped cross section and provide a more aesthetic look compared to speed humps. They are used on many local and collector streets, but they may not be applicable for high volume arterial streets.Image:Orlando, FL, provided by PBIC.



Summary 

1. Focus first on easy-to-implement and low-cost 
solutions 
 

2. Also identify and program longer-term 
improvement needs (e.g. sidewalks) 
 

3. Match the treatment to the type of problem 
 



Summary 

4. Provide and maintain facilities along the school 
route: 
 

– Sidewalks 
– On-street bicycle facilities 
– Paths 
– Connections 
– Pedestrian and bicycle bridges 

 



Summary 

5. Provide safe street crossings: 
 

– Keep it simple 
 

– Shorten crossing distances 
 

– Carefully select crossing locations and  
marked crosswalks 
 

– Create visible crossings 
 

6. Slow down traffic speeds 
 



• Research and Reports 

• Technical Guides and Tools 

• Community Focused Resources 

• Training Opportunities 

• Case Studies and Success Stories 

Resources for Improving Safety 



Research and Reports 

• Searchable database 
of more than 1,300 
articles and 
publications related 
to bicycling and 
walking 

www.walkinginfo.org/library/ 



Research and Reports 

• Research evaluating 
the effectiveness of 
pedestrian and 
bicycle safety 
treatments and 
countermeasures 
 

www.walkinginfo.org/library/ 



Research and Reports 

• Series of white papers 
summarizing key 
research on various 
topics, such as: 
– Road Diets 
– Health Impact 

Assessments 
– Automated Enforcement 

 

www.walkinginfo.org/library/ 



Tools and Guides 

• Resources to help 
communities develop 
plans for addressing 
pedestrian safety 
 
 
 

www.walkinginfo.org/howtoguide/ 



Tools and Guides 

• Guidance for selecting the appropriate type of 
countermeasures for various roadway and crash 
types 
 
 
 

www.walkinginfo.org/pedsafe/ 
www.bicyclinginfo.org/bikesafe/ 



Tools and Guides 

• Tools for identifying 
countermeasures 
with proven safety 
benefits  
 
 

www.cmfclearinghouse.org 



Community Resources 

• Tips and guidance for 
advocates and 
community groups for 
improving safety 
 
 

www.walkinginfo.org/residentsguide 



Community Resources 

• Tools for assessing 
the bikeability or 
walkability of a street 
or neighborhood  
 
 

www.walkinginfo.org/checklist 
www.bicyclinginfo.org/checklist 



Community Resources 

• Interactive educational 
tools for teaching 
pedestrian and bicycle 
safety skills 
 
 

www.pedbikeinfo.org/pedsaferjourney 



Training Opportunities 

• Four in-person training 
courses to help 
communities develop 
pedestrian safety action 
plans 

• Materials for teaching 
University-level courses 
on bicycle and pedestrian 
planning and design 

 
www.walkinginfo.org/training 

Presenter
Presentation Notes
Charlie/Laura to cover



Training Opportunities 

• Free monthly 
webinars on topics 
related to bicycling 
and walking 

• Archived episodes 
available online  

 

www.walkinginfo.org/webinars 



New University Course Series 
• 3-part series aimed at 

undergrad engineers: 
– Planning 
– Design 
– Evaluation/PMs 

• Partnered with University of 
Auburn to pilot test 

• Includes instructor notes 
and recommended syllabus 
and student exercises 
 



Case Studies and Success Stories 
• 190 examples of 

successful pedestrian and 
bicycle projects from 
around the world 

• Highlight engineering 
projects as well as 
education, enforcement, 
and planning 
 

www.walkinginfo.org/case_studies 



Walk Friendly Communities 

• Community 
assessment program 
to identify and 
highlight walkable 
communities 

• Feedback provided to 
help communities 
improve programs 

www.walkfriendly.org 



Connect with PBIC 

• Visit us online: 
– www.walkinginfo.org 
– www.bicyclinginfo.org 

• Find us on Facebook: 
– www.facebook.com/pedbike 

• Sign up to receive our quarterly e-newsletter: 
– www.pedbikeinfo.org/newsletter/signup.cfm 

 



PBIC 

Thank you! 
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