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Today’s Presentation

Introduction and housekeeping
Presentations
Questions at the end



Webinar Issues
Audio issues?
Dial into the phone line instead of using “mic & 
speakers.”

Webinar issues?
Re‐Load the webpage and log back into the webinar. Or 
send note of an issue through the Question box.

Questions?
Submit your questions at any time in the Questions box.



CM Credits and Email

Certificate of Attendance
You will receive a certificate of 
attendance by email from the 
UNC Highway Safety Research 
Center



PBIC Webinars and News

Find PBIC webinars and webinar 
archives
pedbikeinfo.org/webinars

Follow us on Facebook for the 
latest PBIC News
facebook.com/pedbike

Join our mailing list
pedbikeinfo.org/signup



Pedestrian and Bike Safety are priorities for 
the US Department of Transportation:

Secretary’s New Initiative on Ped/Bike Safety:
http://www.dot.gov/briefing‐room/us‐transportation‐
secretary‐foxx‐announces‐new‐initiative‐enhance‐
pedestrian‐and
Mayor’s Challenge for Safer People, Safer Streets:

http://www.dot.gov/mayors‐challenge 
Road Diet Informational Guide:  
http://safety.fhwa.dot.gov/road_diets/info_guide/.
Resident’s Guide for Creating Safer Communities for 
Walking and Biking: 
http://safety.fhwa.dot.gov/ped_bike/ped_cmnity/ped_wal
kguide/residents_guide2014_final.pdf 



New BIKESAFE Guide Now Available

www.pedbikesafe.org/BIKESAFE/
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BIKESAFE
Purpose

To assist transportation professionals in making effective use of countermeasures 
that affect bicycle safety and mobility.

Provides a wide range of resources on bicycle‐related engineering and roadway 
treatments 

Background

BIKESAFE 2014 is primarily a web‐based resource

BIKESAFE includes:
details on 46 engineering treatments 

updates on safety research (CMF’s)

crash/countermeasure matrix

links to other resources

updated countermeasure costs

A total of 34 new and updated case studies 

updated expert system tool

www. p e d b i ke s a f e . o r g / B I K E SA F E /
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Features of BIKESAFE 2014

Latest guidelines

Best engineering practices

Most recent safety research (CMF’s)

Updates of countermeasure costs (from 40 states)

New and updated case studies 

Many new links to other web resources

Expanded and enhanced expert system tool

Web resource compatible with smart phones

www. p e d b i ke s a f e . o r g / B I K E SA F E /
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Roads and streets should be designed to be reasonable 
safe for all types of road users, including pedestrians and 
bicyclists

www. p e d b i ke s a f e . o r g / P ED SA F E /

http://www.pedbikeimages.org/ ‐ Charles Hamlett

Background
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http://www.pedbikeimages.org/ ‐ Dan Burden

How Land Use Affects Bicyclists
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Bicycle Road Safety Audit Guidelines and Prompt Lists (2012), 
Federal Highway Administration

How Bicyclists are Affected by Traffic: 
Vehicle Volume and Speed
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Complete Streets

http://www.pedbikeimages.org/ ‐ Jennifer Campos
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Selecting Improvements for Bicyclists

The process for addressing bicycle safety includes:

Engage stakeholders/ public outreach

Identifying factors affecting bicycle safety

Analyzing crash data

Analyzing roadway design and operation characteristics 
that affect bicycle safety

Establishing crash related and/or performance‐based goals

Selecting and implementing countermeasures that address 
bicycle safety

Evaluating the effectiveness of measures implemented

www. p e d b i ke s a f e . o r g / B I K E SA F E /
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Identification of Potential Locations for 
Countermeasures
Crash data

Provide information where, when, crash characteristics, 
people involved

Useful to identify and summarize:
• Locations

• Crash factors

• Bicyclists most at risk

• Trends

www. p e d b i ke s a f e . o r g / B I K E SA F E /

http://www.pedbikeimages.org/ ‐ Laura Sandt
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Annotating Crash Data

Severity/
Land Use

Crash Type

Geometry

Traffic



1‐17How to Develop a Pedestrian Safety Action Plan – Introduction

Identification of Potential Locations for 
Countermeasures
Location Analysis Tools

Audits/Assessments

Level of service analysis

Intersection analysis

GIS

www. p e d b i ke s a f e . o r g / B I K E SA F E /

Bicycle Road Safety Audit Guidelines and Prompt Lists (2012), 
Federal Highway Administration



1‐18How to Develop a Pedestrian Safety Action Plan – Introduction

Identification of Potential Locations for 
Countermeasures
Location Analysis Tools

Audits/Assessments

Level of service analysis

Intersection analysis

GIS

www. p e d b i ke s a f e . o r g / B I K E SA F E /

Bicycle Road Safety Audit Guidelines and Prompt Lists (2012), 
Federal Highway Administration

Intersection Intersection

Link

C

C

B

C
Segment



1‐19How to Develop a Pedestrian Safety Action Plan – Introduction

Identification of Potential Locations for 
Countermeasures
Location Analysis Tools

Audits/Assessments

Level of service analysis

Intersection analysis

GIS

www. p e d b i ke s a f e . o r g / B I K E SA F E /

Bicycle Road Safety Audit Guidelines and Prompt Lists (2012), 
Federal Highway Administration
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Identification of Potential Locations for 
Countermeasures
Location Analysis Tools

Audits/Assessments

Level of service analysis

Intersection analysis

GIS

www. p e d b i ke s a f e . o r g / B I K E SA F E /

Bicycle Road Safety Audit Guidelines and Prompt Lists (2012), 
Federal Highway Administration

ISI Crashes LOS Inventory
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Selecting Crash-Related Countermeasures

www. p e d b i ke s a f e . o r g / B I K E SA F E /
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Selecting 
Crash-Related 
Countermeasures

/
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Performance Objective-Related 
Countermeasures

www. p e d b i ke s a f e . o r g / B I K E SA F E /
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Countermeasures Overview

46 engineering, education, and enforcement 
countermeasures

8 sections

List is not comprehensive ‐‐ new countermeasures 
continue to be developed

Cost estimates provided (can vary)

Research summary provided in companion report

www. p e d b i ke s a f e . o r g / B I K E SA F E /
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Countermeasures: Shared Roadway

Roadway Surface Improvements

Bridge and Overpass Access

Tunnel and Underpass Access

Lighting Improvements

Parking Treatments

Median/Crossing Island

Driveway Improvements

Lane Reductions (road diet)

Lane Narrowing

Streetcar Track Treatments

www. p e d b i ke s a f e . o r g / B I K E SA F E /

http://www.pedbikeimages.org/ ‐ Dan Burden
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Parking Treatments

DESCRIPTION
Parking removed or redesigned to reduce 
rick to bicyclists

PURPOSE
Reduce conflicts between bicyclists and 
parking‐related incidents

COST
Variable (restriping – curb extensions)

CONSIDERATIONS
Need to balance community's needs 

Communicate changes

May increase speeds

Could create space for bike facilities

www. p e d b i ke s a f e . o r g / B I K E SA F E /

http://www.pedbikeimages.org/ ‐ Carl Sundstrom
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Driveway Improvements

DESCRIPTION
Every driveway and street connection is 
a potential conflict point 

PURPOSE
Reduce conflicts between bicyclists and 
turning motorists, reduce turning 
speeds

COST
No additional costs when incorporated 
into original plan and construction

CONSIDERATIONS
Consider street function

Ensure good driveway design for 
pedestrians

Could increase speeds

www. p e d b i ke s a f e . o r g / B I K E SA F E /

Illustration by Michele Weisbart, Model Design Manual for Living Streets



1‐29How to Develop a Pedestrian Safety Action Plan – Introduction

Countermeasures: On-Road Facilities

Bike Lanes

Wide Curb Lanes

Paved Shoulders

Shared Bus‐Bike Lanes

Contraflow Bike Lanes

Separated Bike Lanes

www. p e d b i ke s a f e . o r g / B I K E SA F E /

Seattle Department of Transportation Toole Design Group
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Separated Bike Lanes

DESCRIPTION
AKA cycle tracks ‐ bicycle facilities that 
run alongside a roadway separated from 
automobile traffic by a physical barrier

PURPOSE
Provide attractive facility for a range of 
riding abilities

COST
Variable (temporary striping/posts –
curbs & landscaping)

CONSIDERATIONS
Visibility at intersections and driveways 
are key

Consider minimum width maintenance 
equipment

Bike signal heads may be appropriate

www. p e d b i ke s a f e . o r g / B I K E SA F E /

http://www.pedbikeimages.org/ ‐ Carl Sundstrom
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Countermeasures: Maintenance

Repetitive/Short‐term 
Maintenance

Major Maintenance

Hazard Identification Program

www. p e d b i ke s a f e . o r g / B I K E SA F E /

Toole Design Grouphttp://www.pedbikeimages.org/ ‐ Dan Burden
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Countermeasures: Traffic Calming

Mini‐circles

Chicanes

Speed Tables/ Humps/ Cushions

Traffic Diversion

Visual Narrowing

www. p e d b i ke s a f e . o r g / B I K E SA F E /

http://www.pedbikeimages.org/ ‐ Carl Sundstrom

http://www.pedbikeimages.org/ ‐ Adam Fukushima
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Countermeasures: 
Intersection Treatments

Curb Radius Reduction

Roundabouts

Intersection Markings

Sight Distance Improvements

Turning Restrictions

Merge and Weave Area Redesign

www. p e d b i ke s a f e . o r g / B I K E SA F E /

http://www.pedbikeimages.org/ ‐ Carl Sundstrom http://www.pedbikeimages.org/ ‐Libby Thomas
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Curb Radius Reduction

DESCRIPTION
Reducing the curb radius at an 
intersection reduces the intersection 
footprint 

PURPOSE
Smaller radii can improve safety by 
requiring motorists to reduce vehicle 
speed 

COST
Vary from approximately $5,000 to 
$40,000

CONSIDERATIONS
Consider the appropriate design vehicle 
when designing the radius

Emergency vehicle access should be 
considered

Parking and/or bike lanes increase the 
effective radius

www. p e d b i ke s a f e . o r g / B I K E SA F E /

Photo by Michael Hintze
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Intersection Markings

DESCRIPTION
Pavement markings can remind 
motorists of the presence of bicyclists at 
intersections and help both navigate 
these conflict areas.

PURPOSE
Create space and awareness for 
bicyclists and bicycle movements at 
intersections

COST
Variable (paint and other markings)

CONSIDERATIONS
Ensure clear messaging for 
merging/weaving

Provide adequate space for bicyclists

Provide appropriate signs

Should accommodate bicyclists

www. p e d b i ke s a f e . o r g / B I K E SA F E /

http://www.pedbikeimages.org/ ‐ Shawn Turner
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Countermeasures: 
Trails and Shared-Use Paths

Separate Shared‐Use Paths

Path Intersection Treatments

Share the Path Treatments

www. p e d b i ke s a f e . o r g / B I K E SA F E /

http://www.pedbikeimages.org/ ‐ Dan Burden
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Countermeasures: 
Markings, Signs, Signals

Optimizing Signal Timing for 
Bicyclists

Bike‐activated Signal Detection

Sign Improvements for Bicyclists

Pavement Marking Improvements

School‐zone Improvements

Rectangular Rapid Flashing Beacons 
(RRFB)

Pedestrian Hybrid Beacon

Bicycle Signal Heads

www. p e d b i ke s a f e . o r g / B I K E SA F E /

Photo by Bryan Goebel
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Bike-activated Signal Detection

DESCRIPTION
Signalized intersections should include 
detection for bicyclists to facilitate safe, 
comfortable, and convenient crossings at 
intersections for bicyclists while also 
minimizing delay

PURPOSE
Design signalized intersections so that all 
road users can safely cross

COST
Variable (bicycle detectors $1,920 on 
average per intersection approach)

CONSIDERATIONS
Detectors should be adjusted to 
properly detect bicycles

Detectors should be placed  in the 
expected path of the bicyclists

If a pushbutton is used, the location of 
the device should not require bicyclists 
to dismount or be rerouted

www. p e d b i ke s a f e . o r g / B I K E SA F E /

http://www.pedbikeimages.org/ ‐ Carl Sundstrom
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Bicycle Signal Heads

DESCRIPTION
Under certain conditions (such as 
contraflow bike lanes, separated bike 
lanes, or bicycle‐specific phasing)  bicycle 
signal heads can provide addition 
guidance.

PURPOSE
Improve safety and operations where 
bicycles require specific guidance

COST
Can cost as little as $1,000 per signal face

CONSIDERATIONS
Should be clearly visible to approaching 
bicyclists

Install with actuation and appropriate 
detection for bicyclists

Consider variations between vehicular 
and bicycle‐specific signal heads

www. p e d b i ke s a f e . o r g / B I K E SA F E /

Photo: Oregon Department of Transportation
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Countermeasures: Other Measures

Law Enforcement

Bicyclist/ Motorist Education

Transit Access

Landscaping/ Aesthetics

Wayfinding

www. p e d b i ke s a f e . o r g / B I K E SA F E /

http://www.pedbikeimages.org/ ‐ Dan Burden http://www.pedbikeimages.org/ ‐ Sound Transit
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Implementation

Priorities

Safety

Access

Aesthetics

Equity

www. p e d b i ke s a f e . o r g / B I K E SA F E /

http://www.pedbikeimages.org/ ‐ Dan Burden
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Implementation

Funding

Consensus on Priorities

Dedication

Spark Plugs

Leveraging

www. p e d b i ke s a f e . o r g / B I K E SA F E /

http://www.pedbikeimages.org/ ‐ Austin Brown
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Implementation

Implementation Strategies

Routine Accommodation

Developer Requirements and Incentives

Annual Programs

Public/Private Partnerships

www. p e d b i ke s a f e . o r g / B I K E SA F E /

http://www.pedbikeimages.org/ ‐ Tiffany Robinson 
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Thank you!

Archive at http://www.pedbikeinfo.org/webinars/
Downloadable/streaming recording and 
presentation slides

Questions?
Carl Sundstrom: sundstrom@hsrc.unc.edu
Dan Nabors: dnabors@vhb.com
Peter Lagerwey: plagerwey@tooledesign.com
General: webinars@hsrc.unc.edu

Check out BIKESAFE: www.pedbikesafe.org/BIKESAFE/

www. p e d b i ke s a f e . o r g / B I K E SA F E /



Questions?
Archive at www.pedbikeinfo.org/webinars

Downloadable and streaming recording, transcript, presentation 
slides
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Tamara Redmon
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Carl Sundstrom
sundstrom@hsrc.unc.edu
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