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Presentation Topics

• Origins of Crash Typing
• PBCAT Version 2.0 Features
• Countermeasure selection: PEDSAFE and 

BIKESAFE
• Applications of PBCAT Version 1.0
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Why Crash Typing?

• Traditional Electronic Crash Data 
– When (date, time of day, day of week)
– Where (city, street, roadway class, intersection)
– Who (age, gender, severity)

• Typing
– Pre-crash maneuvers
– Details on location

Better 
Countermeasures

Data contained in traditional crash systems can tell us 
•when the crash occurred, 
•where the crash occurred, 
•and provide information on the persons involved. 

But there is limited information about the circumstances surrounding the collision. 
Crash Typing provides us with information on the pre-crash maneuvers of the 
parties involved and more details about the location of the crash.

With this improved level of detail, we can hopefully develop and apply better 
countermeasures.
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Crash Typing Origins

• Manual Typing Methodologies (NHTSA)
– Pedestrian (Snyder and Knoblauch, 1971)
– Bicycle (Cross and Fisher, 1977)

• Crash Types of the Early 1990s (FHWA)
– 5000 ped crashes and 3000 bike crashes 

(Hunter, Stutts, Pein, and Cox, 1996)

Crash Typing originated in the 1970’s at the National Highway Traffic Safety 
Administration.

Both the pedestrian and bicyclist methods were manual – i.e., you used a set of 
forms and worked your way through a series of questions to determine the crash 
type.

In the 1990’s, this manual method was applied to more than 5000 ped and 3000 
bike crashes as part of an FHWA study.
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First Release

• Version 1.0 – released 
1999

• 600+ registered users in all 
50 states and 28 countries

It was the1990’s study that led to the decision to produce a software product that 
could be used for typing crashes and creating a database of pedestrian and bicycle 
crashes.  

Version 1.0 of PBCAT was released in 1999. More that 600 users in all 50 states 
and 28 countries have requested the software.
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PBCAT version 2.0

David Harkey, HSRC, lead the development team which included Lendis Corp. and 
other HSRC researchers for both version 1 and the updated version 2.
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Version 2.0 Improvements

• Enhanced navigation in a more familiar user 
interface

• More user options and greater customization
• Better reporting capabilities
• Options for ‘group’ crash typing
• Option for location detail for pedestrian 

intersection crashes
• Greatly enhanced countermeasure information
• “Advertised” product support

The first step in designing the next version of PBCAT was to survey the users to 
determine what improvements needed to be made. These are a few of the major 
items that were requested, which discussed in more detail in the next few slides.



9

Version 1.0 was very rigid in terms of the software design and navigation, primarily 
because it was designed to be compatible with Windows 3.X operating systems.

Those constraints no longer exist.
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Database Customization –
Input Form Designer

Customization was a MAJOR request.  Database fields utilized, alias names, 
variable level values, and data entry forms are all highly customizable. 
Users can now add an infinite number of fields to the Access database, customize 
the field data entry type, field length, etc.  
For example, the user can select between data entry type dynamic list (a lookup list 
is created from the entries – reduces multiple spellings, etc.), single-line and multi-
line edit, dropdown list box for data entry to control the values entered.

They can also create their own data entry forms. The screen shown here is the edit 
form for editing an existing form. Available fields, shown on the right, can be 
dragged and dropped onto the form. The fields can be ordered in any fashion and 
box sizes can be changed as one wishes.

With all desired fields on the form, the user can index the fields to set the order for 
data entry.

A form such as the one shown, which captures only the crash report number and 
the data fields entered through crash typing, might be used if one wanted to merge 
the crash typing data with pre-existing data from crash databases. 
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The principal reason for this customization request was so users could design a 
data entry form that matches the crash report form used in a particular state or 
jurisdiction or otherwise match whatever data elements that they desired to enter 
into their database. 

This form was designed to match the crash report form used in NC.
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Crash typing begins with a click on the crash typing icon. The user answers a series 
of questions about the location of the crash and the circumstances surrounding the 
crash.

The first question, shown here, asks about the location of the crash. As the user 
moves the cursor over each graphic, the definition of that location (or that maneuver 
or crash circumstance) is provided in the narration box – the key to accurate crash 
typing.  The images are to provide a general guide or hint at potential crash 
situations covered.

In this example, the cursor is on Intersection-Related, and the definition 
reads…(from slide)
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Some of the screens ask about specific circumstances of the crash. Here, the 
cursor is over Multiple Threat, which is defined as …(from slide).

A click on this graphic will result in the end of questions, as the crash will be typed 
as a multiple threat crash.  The same would be true for Dash, Dart-Out, and 
Trapped. However, a click on Turn/Merge or None of the Above would produce 
additional screens.
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Group Typing

• Too many crash 
types?
– 56 ped crash 

types
– 79 bike crash 

types

• Crash Groups
– 16 ped
– 20 bike

Another request was for an alternate form of crash typing that had fewer screens 
and questions.

The standard crash typing includes 56 pedestrian and 79 bike types. Each of these 
types is also assigned to one of the 16 ped or 20 bike groups. 

The Group Typing option, does include fewer screens and questions and assigns 
crashes to the groups only. 

This option, as well as the location option, is turned on and off by the user in the 
program preferences.
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This is an example of a screen from the group typing logic. There are no graphic 
illustrations. 

On this screen, the selection of Walking Along the Roadway will result in the crash 
being typed as such. 

In the standard typing option, a click on this option results in an additional screen 
that allows the user to choose among five options for walking along roadway 
crashes that provides more detail about whether the ped was walking with or 
against traffic and was struck from the front or rear.
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Another of the requests made was to add more detail about the location of 
pedestrian intersection crashes and travel directions of the parties involved. This is 
an optional element in Version 2.0 that can be used to record this extra level of 
detail.

The user answers additional questions about the maneuver of the motorist, whether 
the crash occurred on the nearside or farside of the intersection, whether the 
pedestrian was in or out of the crosswalk, and the travel direction of the pedestrian.
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Database Export – selection features

Utilizing the database export feature (also customizable), the user can export those 
variables of interest to Excel® or other database format, to produce site-specific 
crash location reports, [next slide]
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Example Pedestrian Location Report

which could be taken into the field for site-specific assessments or otherwise used 
for further analysis.

This report was created in Excel.
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The options for creating reports within Version 2.0 of PBCAT are also more robust. 

The user can create one-way and two-way tables for any of the databases created. 
The one shown here is for pedestrian gender by pedestrian age group and includes 
column and row totals and a caption.

A major enhancement also is the ability to export this table directly to Excel for 
further manipulation, charting, or printing.
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Single-variable charts can also be produced within the software.  Again, for more 
extensive analyses, data may be easily exported to Excel or other database format.

Version 2.0 has a look and feel that is common to all Windows-based software. 
There are toolbars and dropdown menus for navigation. Multiple windows may be 
opened simultaneously and moved and adjusted with a click of the mouse.
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Crash Types Reports

Crash type reports are easily created for all locations or the location type of interest.  
For example, here we’ve created a table of crash type frequencies for intersection 
and intersection-related locations (excluding mid-block and non-roadway crashes).
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Once you’ve identified the predominant crash types (and other crash 
characteristics) - Another significant improvement in Version 2.0 is the access to
detailed countermeasure information related to many of the crash types.

FHWA has funded two additional projects in the past couple of years that have 
resulted in more extensive descriptions of countermeasures that are available for 
improving pedestrian and bike safety. These are known as PEDSAFE and 
BIKESAFE. 

PBCAT takes advantage of these products by linking directly to the web sites for 
those products.

Links to printable tables mapping the PBCAT crash types and groups to the 
BikeSafe and PedSafe crash groups are also provided on this page.
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This leads to the second set of tools that I want to discuss today – PEDSAFE and 
BIKESAFE, but I will show you examples from:

BIKESAFE since it is more recently released.

PEDSAFE includes an abundance of resource information on the pedestrian safety and mobility problem, crash 
statistics, crash analysis, and implementation. 

PEDSAFE also includes several tools, including countermeasure descriptions, case studies describing the 
implementation of these countermeasures, and a couple tools that can be used to select countermeasures.
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This is the first page of BikeSafe.  
•BikeSafe has  wealth of  Resources and Background information available,
including crash factors and analysis and other reference materials that are available 
through links at the top left and the
•Interactive Tools (with links on top right), including
Selection Tool
Interactive Matrices
Countermeasures and
Case Studies describing how countermeasures have been implemented in 
communities across the country.
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BikeSafe includes descriptions of 50 countermeasures organized into 9 categories.   
PedSafe has a very similar format, with 49 countermeasures organized into 7 
categories.
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A Crash Group matrix with 13 crash groups
And a Performance Objectives matrix may be explored interactively to generally 
identify countermeasures that may be appropriate to address those concerns. 
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Crash Matrix

For example, you may have identified a high proportion of motorist left turn in front 
of bicyclist crashes and want to explore what intersection treatments may help 
address that type of crash.   Clicking on the button will take you to a list of possible 
treatments, which you can then click on and read about.
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The other tool that is available is the Selection Tool, in which the user can enter 
details about the location, the desired goal (outcome) of a treatment, and additional 
information about the site itself. 
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One of the applicable countermeasures is Access Management, so then you can 
follow the link to that countermeasure.
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Each countermeasure includes a description and images of the countermeasure 
(we’re only seeing a portion on this slide)
The chief purposes 
Considerations for implementation
And estimated cost information 

You can also follow links to relevant case studies from the countermeasure page.  
(Unfortunately, and here comes the solicitation, we were unable to obtain a good 
case study on the use of access management to treat a bicycle crash or conflict 
problem.  So, if you know of a good example, please let me know, and perhaps we 
can get it included in version 2.) 
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A couple of the many excellent case studies we did receive. 

Bikeway Speed Humps – an example were traffic calming measures were used to 
slow traffic along a segment of a bike route where the right-of-way was too narrow 
to stripe bike lanes – from Portland, OR. 

Bike Lane Safety Evaluation – an analysis was performed on where motor vehicle -
bike crashes were occurring including what facility types (on road only), and types of 
bike crashes and ages of riders involved – from Phoenix, AZ.
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Recent Applications

• Statewide crash analyses
– Wisconsin
– North Carolina 

(http://www.pedbikeinfo.org/pbcat/)
• Pedestrian ITS & Safety Engineering 

Countermeasures Demo Project (FHWA)
– Miami Dade County and others
– Determine high crash locations 
– Identify specific types of pedestrian crashes
– Implement appropriate countermeasures

Other communities including Orlando, Las Vegas, and San Francisco have used 
location and PBCAT identification of crash types for pedestrian crashes in 
Miami-Dade, Las Vegas, and San Francisco as part of an FHWA Demo project. 
This information was used to identify and implement the most appropriate 
countermeasures.
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NC Ped/Bike Crash Data Web site

• 8 years of data 
– 18,500 ped crashes 
– 7,900 bike crashes 

• Annual Crash Facts
• Annual Crash Types
• On-line Query 

Function 
• Summary Reports

www.pedbikeinfo.org/pbcat

Slides 38 – 42 – I did not cover these slides during the PWPB session, but left them 
in here as additional examples of ways PBCAT has been used in some recent North 
Carolina efforts. 

The development of a statewide online database that contains all pedestrian and 
bicycle crashes in NC over the past 8 years. The system can be accessed by local 
practitioners and the general public to acquire information about ped and bike 
crashes in their communities, county-wide, region-wide, or state-wide.
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NC PBCAT Web site 
Data Queries

When a two-way cross-tab. Is performed, all data years are combined.  
With a one-way analysis, the data are shown separately by year.
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The NC PBCAT data have also been used in a study of rural pedestrian and bicyclist crashes with 
motor vehicles sponsored by FHWA through Highway Safety Information System (HSIS) (Daniel 
Carter, lead author).  This study linked HSIS roadway inventory data from NC with PBCAT crash type 
data for the years 1997 to 2002 (six years). 
Since HSIS predominantly contains data only for urban and medium-to-high volume rural roads, only 
a subset of PBCAT rural crashes were contained in the HSIS database (1849 out of 6037 bicycle 
crashes; 3598 out of 13508 pedestrian crashes). This subset of rural crashes was the primary focus 
of this study. 
The urban crashes from the PBCAT database were also extracted and linked with the HSIS roadway 
data to form a dataset to use in general comparison.  Note that these “urban” crashes would be those 
that occur on state routes through urban areas. These are most likely to be major arterial roadways, 
and would not include residential streets or other non-major urban roads.
Description of Crash Data
The final crash dataset used in this study spans the years 1997 to 2002. The data comprise 1849 
total bicycle-vehicle crashes, of which 956 (52%) are rural and 893 (48%) are urban, and 3598 
pedestrian-vehicle crashes, of which 1947 (54%) are rural and 1651 (46%) are urban. These rural-
urban designations were given in the PBCAT database, which defines crashes occurring within 
municipal limits as urban and those outside municipal limits as rural. The data consist of crashes on 
state-maintained roads. In North Carolina, approximately 78,000 miles of roadway are owned by the 
state, but only 39,385 miles are included in the HSIS database – those road segments to which 
crashes can be “mileposted.”  As discussed above, these are the urban and medium-to-high volume 
rural roads. Low volume rural roads are not included in this study, nor are residential streets in urban 
areas.
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Rural Bicycle Crashes

Some differences between rural and urban bicycle crashes in NC are the higher 
number of bicyclist turn/merge into path of motorist crashes (involving a higher 
proportion of younger bicyclists than average) in rural areas, and a higher proportion 
of motorist overtaking crashes involving a higher proportion of adults than average.  
Most of these crashes were on rural 2-lane roadways, 87% of which lack paved 
shoulders (80% of all the crashes were on this type of road)
Of course speeds and fatality rates were higher for both pedestrian and bicyclist 
rural crashes as opposed to urban, and alcohol use was higher in rural ped and bike 
crashes. 
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A higher proportion bicyclists being struck in rural areas are young (aged 10 – 14) –
We don’t know whether this is totally a function of exposure - they may ride more 
than their urban counterparts – or in part due to lacking safe places to ride OR not 
knowing how to ride on high speed, rural roadways.
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Product Access

• PEDSAFE
– www.walkinginfo.org/pedsafe/

• BIKESAFE
– www.bicyclinginfo.org/bikesafe/

• PBCAT
– www.bicyclinginfo.org/bc/pbcat.htm
– www.walkinginfo.org/pc/pbcat.htm

Both of these products are available at the web sites shown here. 

PBCAT can be downloaded from the site shown and installed on your local 
machine.

PEDSAFE and BIKESAFE are web sites that only require a browser. There are pdfs
(downloads) of the entire PEDSAFE and BIKESAFE documents on this site as well.


