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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)

° Typmg Better

Countermeasures

— Pre-crash maneuvers / I

— Details on location

Data contained in traditional crash systems can tell us
*when the crash occurred,

*where the crash occurred,

eand 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.



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) I

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.



First Release

e Version 1.0 — released
1999

Pedestrian & Bicycle

* 600+ registered users in all EREEEY VIS
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.



PBCAT version 2.0

= ' CRASH ANALYSI

e VERSION 2.0 FHWA-HRT-06-002
US.Department of Tonsporanon
Federal Highway Administration
Research, Development, and Technaology
Turner-Fairbank Highway Research Center o
6300 Geargetown Pike ‘ . 3
Melean, VA 22101-2296 A Euil
Pedestrian and Bicycle Safety

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



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.



w. Pedestrian Crash Menu

m Curient Database W13

Introduction

Datahase%ransfer

Crash Typing
Crash Reports
Click here to transfer data into or out of

he PBCAT program.

Countermeasures

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.



Database Customization —
Input Form Designer

K8 pedestrian & Bicycle Crash Analysis Tool (PBCAT) — Version 2.0

File Form Design Reports Datsbase Countermessures  Help

AlleE e W] e Dimale| oz 1]
=E| |Available D:

% Approach Link
Report Mumber | Report Mumber ‘

Crash Typing Information
Crash Type Mumber Crash Type Description |Crash Type Description
Crash Group Murmber Crash Group Description |Crash Group Description
Crash Location Crash Location Description |Crash Location Description

Bicyclist Position Bicyclist Position Description |Bicycl\sl Pasition Description
Bicyclist Direction Bicyclist Direction Descirption |Bicpchsl Direction Descirption

Crash Group Expanded

Bicycle Defects

Bicycle Facility Presence

Bicycle Type

Bicpclist Alcahol/Drug Use

Bicyclist Citation 1

\
\
‘ Bicyclist Age
\
|

Bicyclist Citation 2

Bicyclist Contributing Factors

Crash Type Expanded
Bicyclist Date of Bith [mmddywyy]

Bicyclist Gender

Bicyclist Helmet Use

Bicpelist Injury Severity

Bicydlist Fiace

Bike Lane/Paved Shoulder Width

Customization was a MAJOR request. Database fields utilized, alias nhames,
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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K Pedestrian & Bicycle Crash Analysis Tool (PBCAT) — Version 2.0

File FormDesign Reports Database Countermeasures Help

A E IR e = R e e

Irevolved

1-Locality

1 -

2 Development

Nurber of
Pedestrians | Dateof Crash |
i

County  [ALAMANCE

=] TimeofDay |

Location
Units1
i Dist. From e T —
Municipalty | | [Feet =] Rimcpaiy [Urknown =
Units2 —
Dist. From iraction from
Hoadltin ,— Reference Road [Feet =l ?5':2':“5 [Onknomn E

Ewieather
Contributed to the
Crash

—

7-Light Condiions
1 -

Reference Direction Toward
fi =] | St | Toward Road
3Sutace
Tonditions Diiver Information
L Urknown v
Driver Name [
Hteather
Condtions Driver Address [
=
Driver City [

Driver State I
Diiver Zip |—
Driver Phone I
Diiver Age ]
DiverDateofBith [

Driver License

Number

Z5Diiver Race [ -
26-Driver Gender M ~
e C—
Severity ad
e ra—|
Obstruction

Boe Pzl [T 5]
Candition

| I |

Pedestrian Information

Padestian Name |
Pedestrian Address [
Pedestian City [
Pedestian State 1
Pedestrian Zip |—
Pedestrian Phone I
Pedestrian Age 1
PedestianDateof Bith | |

25-Pedestiian Race ' v
26-Pedestian Gender b ~
27-Ped Protection [] ~
32 Pedestian =
rjuy Severity

34-Pedestian =
Wision Dbstruction =
35-Pedestiian Condiion 1 ~

—oix|

Crash Report

B-CC Pedestrian
0 -

10-First Harmful
Event

1 -
11-Most Hamiul
Event

1 -

12.LC Roadway
0 =

14-CC Driver
0 -

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.



FlPedestrian & Bicycle Crash Analysis Tool (PBCAT) — Version 2.0

File Form Design Reports Database Countermeasures  Help

ils|eaoaur(vmlale|ofjr|=||d]

% Ped_All_Data_Milepost - PBCAT.MDI o [= |
Principal Information Lacation GPS Data -
Report Hurnber I— Jurizdiction 1 I - GPS Longitude
M58 CRASH LOCATION =13l x|

[ .
Tr: Y¥here did the crash occur?

[ The crash occured outside the intersection crosswalk area but within 15 m (50 ft] of the intersection.

Intersecton Intersection-Helated

Intersaction-related area \ N

o]l Non-Intersection Location

N

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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RlPedestrian & Bicycle Crash Analysis Tool (PBCAT) — Version 2.0

File Form Design Reports Datsbase  Countermeasures  Help
il#le|alalw] drvafale| [r|r|1|a]

fped_all_Data_Milepost - PBCAT.MD =13
Principal Information Location GPS Data ;I

Report Nurber | Jurizdiction 1 - GPS Longitude

M= CROSSING /TN ROADWAY - INTERSECTION =10 x|

[TIT Yhich of the following best describes the circumstances of the crash?

The pedestian entered the taffic lane in front of stopped o slowing traffic and was stuck by a wehicle traveling in the
same direction as the stopped or slowing traffic

Multiple Threat Tumn/Mesge Trapped

P

MNone of The Above |

: Back Close

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.



Group Typing

* Too many crash

2
types™ —lolx|
_ 56 ped cras h Data Sourcss | Database Fiskds | User Profiles | Speed Groups | Age Groups |

Awailable Databases:

typ es I \Frogram Files\PBCAT\PBCAT MDB Croate e |
C:\Program Fllss\PBCAT\NE,_PRCAT MDB
. C:\Program Flles\PBCAT\GAMPLE_DATA MDE
— 79 bike crash
types Remove I
Current Default Database: Current Default Pedestian Form Curent Default Bicycist Form:
|PECAT MDE [Ped_ai Data_Mispost = | [Bike il Data_Mispost x|

Set Default Database

7 Crash Typing Options

O C I'aS h G ro u pS [¥ Enable Pedestiian Location Option
[V Enable Group Typing for Pedestrian Crashes
16 ped ¥ Enable Group Typing for Bicyclist Crashes
. [¥ Creats backup upon exit of the application
- 20 bl ke [¥ Show grid in form desion mode :
Save Exit

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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FlPedestrian & Bicycle Crash Analysis Tool (PBCAT) — Version 2.0

File Form Design Reports Database Countermeasures  Heln

fl#ls|aaw«r|vdlalmfc|T|r||u]

E®Ped_All_Data_Milepost - PBCAT.MI =1
Principal Infarmation Location GPS Data =
Report Murmber I— Jurisdiction 1 I vl GPS Langitude

™ INITIAL PEDESTRIAN CIRCUMSTANCES o =l 3]

Yhat were the initial circumstances of the pedestrian just prior to the crash?

The pedestian was standing or walking along the roadway on the edge of a travel lane, or on a shoulder or sidewalk.

Croszing / Inthe Roadway W alking Along the R oadway

Crossing aDriveway o1 Alley Waiting to Cross

Dther / Unknown

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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ElPedestrian & Bicycle Crash Analysis Tool (PBCAT) — Version 2.0

File Form Design Reports Datsbase Countermeasures  Help

Ala|ewlaawdriyimal@m ojr|rlx|al

M Ped_all_Data_Milepost - PBCAT.MDB =10l
PFrincipal Information Location GPS Data >
Fieport Mumber I— Jurigdiction 1 | ;I GPS Longitude
M= Motorist turning left, struck pedestrian on far leg of in =0( x|

[
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[
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Select the scenario that best illustrates the pedestrian's movement when struck.

Pedestian outside crosswalk area, approached from opposite direction as matarist
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.
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Di
[

-
q

o]l
Di

D 12a

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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™ patabase Export

General ] Fiters |

Select a database:

Fields to Be Exported

Select a data type:
Pedestrian

[FED_LOCATIONMDB ] [il Driver Age

vl Drriver Alzohol/Drug Use
[”1 Driver Citation 1
Crivven Citation 2

[ Export Column Header

“Format 5 election:
+ Excel

Database Export — selection features

Presview
Export
Select Al

/| Diriver Contiibuting Factors

Select a form: M Select Mone
1Ped_Location_Form v] Iwl Driver Gender v Cancel ]

Crash Group | Crash Locatio | Crash Locatio | Crash Type D | Crash Type E | Crash Type N | Date of Crash | Development | Direction from | Dis

" Delimited by i
[ iioted

b |460 2 Morlntersect  Motorist Exiti - 25465 465 1047/200 Commercial — Marth 0o
| 750 1 Intersection  PedestrianF - 12760 7RO 10424420001 Commercial — South 1]

| 750 4 Intersection-  Pedestian F - 43760 7RO 142672003 Commercial — Morth oo

|740 4 Intersection-  Dash 43741 Il 74841993 Commercial — South 0.0

F20 4 Intersection-  Trapped 43730 730 12M/2002 Unknown South 0o

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]



Example Pedestrian Location Report

& & g = £ @
g £ 5 g £ 8 g
3 5 9 ' = L]
5 z @ £ ] 2 =
2 2 2 H = £ g g =2 x
£ 3 2| 2 s ] E £ s £ el ¢ |98
= L E| E H H 5 £ s & £ 5 |8 B
E B, s ® @ & 2 S £ s 8 E e =
@ @ = = 1] e = 3 S 5 ] 2 =)
& E 5 ] 2 3 = g g < = o |3 S 2 ®
o] £ g E B 5 5 H F- 5 5§ EE £ | £ 5
H 3 £ E B 2 g £ E | £ £ 2 |=|%| ® |E|B
-3 -3 a (=} @ (=] o a =} a a a = i = =
Pedestrian Dark,
Failed to Street
Airport Rd  Hillshorough S 1] 3a Yield October 24, 2001 1943 45 No Unk No Far  Lights Yes S
Motorist
Exiting
Non- Driveway Failure to
Airport Rd  Hillshorough N 0.0114 Intersection  or Alley Sunday, October 07, 2001 1504 21 Unk Yield No Daylight NA W
Pedestrian
Intersection-| Failed to DawnD
Airport Rd  Hillshorough N  0.0095 4a Related Yield Saturday, January 25, 2003 1758 Unk Unk No Far usk No N
Intersection-
Airport Rd  Hillshorough S  0.0095 4a Related Dash Thursday, July 08, 1999 1346 19 No Other No Far Daylight Yes S
Dark,
Intersection- Street
Airport Rd  Hillshorough S  0.0057 4b Related Trapped Wednesday, December 04,2002 @ 545 Unk Unk No Far  Lights Yes S

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

This report was created in Excel.



™ Tables and Graphs Report o =1 3

Data Source ——————— [~ Variable Selection Date Range Presentation Optians Fepart
Select database: Select ow variable From D ate: ¥ Show raw total Bar Chart
[stMPLE_DaTAMDE = |Pedestrion Gender |+ | Ja B3|
B ¥ Show calumn total
Select data type: Select column variable; Ta Date: Excel
IF‘edestHan ;I IF‘edestrian Age Grol;l IALL ;I W Show caplion Copy Chart
Selact form: I Show in percentage
IFed_AII_D ata_Milepost = & Bow € Column

Pedestrian Crash Analysis - Pedestrian Gender by Pedestiian Age Group
Fedestrian Gender | <=4 [5-3 [10-14 [15-19 |20-24 |25-34 |35-48|60-59 | 60-63|>=70 | Unknown | Row Tatal
2 1 ) 1 =] 1 2 2 2 E
12 " 14 8 12
2
2
2

7 3 3
1 1} a a
a 1} a a
El 16 32 11 5 5

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.



RlPedestrian & Bicycle Crash Analysis Tool (PBCAT) — Version 2.0
File | Form Design  Reports  Database Countermeasures  Help

Iy Form >
Al et e < v mla] | Slr v 1] e]
RO lilepost - PBCAT.MDB
Prit copy Form Lacation GPS Data

Rep — — Jurisdiction 1 - GPS Longitude
Py © SioEE | - Juisdition 2 =

a
[mmddyyy) -
Time of Dap M Tables and Graphs Report
[milkary - hhm]
Noof Peds Data Source ————| [~ Wariabls Selection Date Rangs —Presentation Options g
e Select database; Select row variable: From Date: I Show o fotal :_E‘
[seMPLE_DATAMDE [~ | [Bicycist Age Group v [aLL | @
Driver Informatior I Show colurmn total 2
Select data type: Select column variable: ToDate: - Ed
Diiver Date of it Show caption
) [Bicyeia =] (] I 51 T o
D Select form: I Show in percentage 8
iiver Age kS
Bike_all_Data_Milepos! & Fow € Column s
Diiver Gender 3

Driver Race

Diiver AleshalDn | coun

Driver Injury Seve | 30

Vehicle Informatic

Motor Vehicke Ty
Mator Veticke Def

Estimated Driginal
Wehicle Speed
Estimated Speed
at Impact

Roadway Fealure
Hoof ThioughLa | 12

Fioadway Type

Foadway Configu

Roadway Terain

Foadway Alignme

Rloadway Surface 5-9 1014 15-19 20-24 25-34 3548 5058

Roadway Defects

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.



Crash Types Reports

T Crash Type Frequency Report

DataSource ——— Report Options
Select database: Location of Interest Min count: Feport
ISAM FLE_DATAMDE ;I Ilnlersecuun and Intersection-Felated Locations ;I IT ;I Eucel
Select data lype: Dutput:
IPEdESIIIaH - @ Crash Type " Crash Group Exit
Count ‘ Crash Type Mumber | Crash Type Description
3 13 724 Left Turn - Opposite Direction
1o 723 Left Turn - Same Direction
1o 770 Matarist Failed to Yield
| 741 Dash
[ 630 (Other - intersection
g 721 Right Turm - Same Direction
4 769 Pedestrian Failed to Yield - other
3 620 Other - walking in the roadway
2 722 Right Turn - Dppasite Direction
2 729 Tum/Merge - direction unknown
1 140 Wehicle-vehicle/Object
1 742 Dart-Dut
1 763 Pedestian Failed to Yield - step-out
1 34 Commercial Bus-Related
1 320 E viting/Entering Parked Yehicle
1 M Warking in Roadway
1 180 Ottt - unuzual
1 710 Multiple Threat

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).



E Countermeasures il

Countermeasures for specific crash types can be found in two web sites -
FEDSAFE and BIKESAFE. These applications provide practitioners with
the latest infarmation available for improving the safety and mobility of

pedestrians and bicyclists. Both systems include sewveral interactive P E D SA F E
tools and are designed to: L]

* Provide information on the countermeasures availakle for prewvention

of pedestrian and hicyclist crashes and/ar improving matarist and B I K E S A F E
]|

pedestrian behawviar.

Highlight the purpose, considerations and cost estimates associated
with each countermeasure.

Frovide a decision process to selectthe most applicable Crash Type Mapping
countermeasures for a specific location.

_— . . . Pedestrian e G
= Provide links to case studies showing the various treatments and @l E |
programs implemented in communities around the country. i
. L . Bicyclist @ For
* Provide easy access to resources such as statistics, implementation

guidance, and reference materials.

Click on the buttons on the right to access the weh sites.

Countermeasures are provided for 12 crash groups in PEDSAFE and 13

crash groups in BIKESAFE. Click on the Crash Type Mapping ican to Close |
access the files showing the relationship between these groups and the

FBCAT crash types and groups.

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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PEDSAFE

1nE Pedestrian Safety Guide and Countermeasure Selection Systen.l.

The Pedestrian Safety Guide and Countermeasure Selection Systemn is intended to provide practitioners with the
latest information available for improving the safety and mobility of those who walk. The online tools provide the user
with a list of possible engineering, education, or enforcement treatments to improve pedestrian safety andfor mobility

based on user input about a specific location. [read more]

Resources:

Background — understand what is needed to create a
viable pedestrian system.

Crash Statistics — learn about the factors related to the
pedestrian crash problem

Crash Analysis — learn how crash typing can lead to the
selection of the most appropriate countermeasures.

Objectives — learn how selected treatments may address
many reguested improvements to the pedestrian
environment.

Implementation — read about the necessary compaonents
for implementing pedestrian treatments

More Info — access additional information through a
variety of resources.

Downloads — access print versions of the guide and other
relevant materials

Available Tools:

Selection Tool — find appropriate
countermeasures on the basis of desired
objectives and specific location infarmation.

Interactive Matrices — view the
countermeasures associated with crash types
and performance objectives.

Countermeasures — read descriptions of the 49
engineering, education, and enforcement
treatments.

Case Studies — review real-world examples of
implemented treatments.

Project sponsored by:

U.5. Department of Transportation
Federal Highway Administration

This leads to the second set of tools that | want to discuss today — PEDSAFE and
BIKESAFE, but | will show you examples from:

BIKESAFE since it is more recently released.



BIKESAFE Bicycle Countermeasure Selection System
mo _

RESOURCES | background | crash facters | crash analysis | objectives | implementation TOOLS | selection tool
— i 2 —" : .
) | more info | downloads | search: | | e interactive matrices

What is BIKESAFE?

countermeasures
case studies

The Bicyele Countermeasure Selection System (BIKESAFE) is intended ta provide practitioners with the latest informatian
available for improving the safety and mobility of those who bicycle. The information on the site falls into two categories,
Resources and Tools, explained below. Learn more about BIKESAFE's contents and purpose, or go directly to any of the

links above.

Resources

The resources are informational pages providing an

overview of hicycling in today's transportation systemn,

information ahout bicyele crash factars and analysis,
and selecting and implementing bicycling
improvernents. Learn more ahout the resources

seclions or choose any link from the navigation har
above to get started.

Tools

The tools allow the user to select appropriate

countermeasures or treatments to addre pecific
bicycling ohjectives or crash prablems. Start with one
of these toals if you're already familiar with the
issues involved in hicycle safety and mohility and
wantto start learning how you can make
improvements in your own community.

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

eInteractive 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.

24



Countermeasures

Atotal of 50 engineering, education, and enforcerment countermeasures are discussed in this section. The treatments and
programs selected for inclusion in this application are those that have been in place for an extended period of time andfor
have heen proven effective at the ime the material for this product was heing complied. Since thattime, new
countermeasures continue to be develaped, implemented, and evaluated. Thus, practitioners should not necessarily limit
their choices to those included here; this material is a starting point. More information on the latest treatments and programs
can he found through marny of the Web sites and resources included in this section and the More Info section.

] Shared Roadway: r Trails/Shared-Use Paths:
The goal of an apprapriately designed ! Bike paths or shared-use trails are
raadway should be 1o safely and complementary to the raad network and
efficiently accommodate all modes of serva recreational, child, and even
travel, from bicyelists to pedestrians to commuter bicyclists.
matorists.
= Markings, Signs, Signals:
On-Read Bike Facilities: \ Traffic engineers have an arsenal of
varigus kinds of on-road facilities, such pavement markings, sians, and signals
as hike lanes, paved shoulders, and wide that can be used to infarm, regulate, and
curh lanes, make bieyclists mare warn hoth matarists and bicyelists
camfortable.
o Education and Enforcement:
Intersection Treatments: Education and enfarcement are key
Mearly half of all bicycle-matar vehicle g strategies in increasing hicyclist and
WS crashes ocour atintersections or ather matorist awarenass and hehavior.
junctions
Bwem:  Support Facilities and Programs:
Maintenance: Wb The simple promotion of kicycling Is 3
Maintenance of all kinds of bicycle cmkeassl  WaY10nCrease the amount of riding in a
- facilities must be planned for and done community.
rautinely.

S5 Trafmic Cal :
¢ Traffic calming is a way to design strests,
using physical measures, to encourage

people to drive mare slowly

BikeSafe includes descriptions of 50 countermeasures organized into 9 categories.
PedSafe has a very similar format, with 49 countermeasures organized into 7
categories.



Interactive Matrices

Click on one of the matrices helow to see the relationship between the seven countermeasure groups and the 13 crash
trpes (on the right) or the eight performance objectives (on the left). Select any bullet in either matrix to view the specific
countermeasures that are applicable to each crash type or performance ohjective.

Objectives Matrix Crash Matrix
click to enlarge click to enlarge
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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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right into path of bicyclist
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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.



Selection Tool

How the Tool Works

The selection tool is designed to receive input on several variables from the user in three steps.

Choose the Location

First, enter the location of the site in guestion. This allows the user to create reports for several different sites
and keep the results separated by location. It is used for reporting purposes only and is not stored
permanently by the operators of this web site.

Select the Goal of the Treatment

Second, one must decide on the goal of the treatment. It may either be to acheive a specific performance
objective, such as reduce traffic volumes, or to mitigate a specific type of pedestrian-motor vehicle collision.

Describe the Site

Once a specific goal has been selected, the third step is to provide answers to a series of questions related
to the geometric and operational characteristics of the site in question. The answers to these guestions are
used to narrow the list of appropriate countermeasures for a specific goal. For exarmple, if the location of
interest were a segment of roadway, or midblock location, then the treatrments associated with intersection
improvements would not be applicable and thus, would not be included in the results as possible
countermeasures.

Far any question where the informatian is not known, an entry of "unknaown” will simply retain the
countermeasures relevant to the question, and the range of treatments will not be reduced

Use the Selection Tool

I Start Here

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.



Selection Tool

Step One: Choose the Location

Far the raadway location being addressed, please enter a description.

Location:

Froceed to Step 2
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Selection Tool

Step Two: Select the Goal of the Treatment
Far the roadway location being addressed, the goal of the bicyeling freatment is intended to improve bicyelist safety and
access by either acheiving one ofthe following performance ohjectives OR mitigating one ofthe following crash types.

Therefore, you must choose one of the following to begin:

Performance Objectives
) Provide safe on-street
facilities/space for bicyclists

O Provide oftroad paths of
trails for hicyclists

O Pravide and maintain quality
surfaces for bicyclists

) Provide safe intersections
for bicyclists

O Imprave matatist
behaviotcompliance with
trafiic laws

O Impraove hicyelist
behavioticampliance with
traffic laws

() Encourage and promote
bicycling

Crash Types
) Motorist failed to yield -
signalized intersection

) Motarist failed to yield -
non-signalized intersection

) Bicyclist failed to yield -
sighalized intersection

) Bicyclist failed fo yield -
non-signalized intersection

) hotorist drove out- midblock
) Bicyclist rade out- midhlock

{51 notoristturned or merged
leftinta path of bicyelist

O Motoristtumed or merged
tightinto path of bicyclist

) Bicyclist turned or merged
leftinto path of motorist

O Bicyclistturned or merged

Your Input:
Roadway Location

Next Steps:

Proceed to Step 3
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Step Three: Describe the Site

Flease answer the following guestions

1. Iz the problem location on an
off-road multi-use path {not at an
intersection with a roadway) oron a
roadway (o roadwayipath
intersection)?

O Roadway

O Path

® Mot ApplicabledUnknown

2. Inwhattype of area is the roadway
located?

© Urban CBD

© Urban - Other

© guburban

O Rural

® Mot ApplicableiUnknown

3. What is the functional class ofthe
roadway?

O Lacal

O collector & Minor Arterial

5. Iz vehicle volume lovw, medium, or
high?

O Low (10,000 ADT)

O Medium (10- 25,000 ADT

O High (=25,000 ADT

® Mot Applicable/Unknown

6. |5 wehicle prevailing speed low,
medium, or high?

O Lowe (=i= 30 mph)

O Med (31 - 44 mph)

O High (=45mph)

@ ot Applicablefnknomn

7. Whatis the number ofthrough lanes?

O <=2

O zord

O 50rmore

® Mot Applicable/Unknown

Your Input:
Roadway Location:

Your Performance Objective:

Provide safe on-street facilities/

space for bicyclists.

Next Steps:

Edit:
Change Your Performance
Ohjective

Start Over

Get Resulis

8. 15 atraffic signal present, being considered, or not an option®?
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Applicable Countermeasures
Based upon your input, the following countermeasures were found:

= Shared Roadway

= Lighting Improverments Your Input:
® Parking Treatments Roadway Location:

= Median/Crossing Island
» Driveway Improver ents
= Access Wanagement

» Reduce Lane Murmber

Your Crash Type:
Motorist turned or merged left into
path of bicyclist

= 0On-Road Bike Facilities our answers to the previous
= Bike Lanes guestions:
= Paved Shoulders Roadway or Path: Roadway
= Combination Lanes 1er

= |nfersection Treatments Functional Class: Principal
= Curh Radii Revisions Arterial
= Intersection Markings Intersection or Midblock:
= Sight Distance Improvements Intersection
= Turning Restrictions Vaolume: High (>25,000) ADT
= Merge and Weave Area Redesign Speed: Med (31 - 44 mph)
= Traffic Calming Lanes: 5 or more
= Raised Intersection Signal: Present {removal not an
= TrailsfShared-Use Paths option}
= Path Intersection Treatments Bike Facilities: Wide Curb Lane
= Intersection Warning Treatments
= Markings, Signs, Signals Next Steps:
= Install SignaliQptimize Tirming Edit:

One of the applicable countermeasures is Access Management, so then you can
follow the link to that countermeasure.
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Applicable Countermeasures

YWiew Other Applicable Countermeasures ¥
B view purpose

Access Nlanagement O vigw considerations

O view estimated cost
Every driveway and street connection is a potential canflict point armong motarists, I —

hicyclists and pedestrians. Therefore, managing the number, spacing, access,
directional flowe, and other aspects of driveway and side street connections protects

those traveling along the corridor from conflicts with those entering or leaving the
carridor. Access management strategies such as providing raizedinan-traversahle
medians and limiting drivewway access may be useful in promoting safe bicycle travel,
particularly on arterial or major collector streets, since they help reduce the number of
potential conflict points.

The principles of access management incorporate praviding specialized roadways
appropriate to their intended use. The trade-off is between providing direct access and

Raized medians and driveway
consolidation are two access

pramoting through movement. For example, the main purpose of freeways and arterials management tools that reduce the
is to move through trafiic, and access should be restricted to necessary interchanges. number of conflict points.

Local streets should generally serve all destinations and access should not he limited Fhoto by Dan Burdan

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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#29 — Bikeway Speed Humps

PORTLAND, OREGON

Scott Batson, : ) ' C
Managemen  #8 — Bike Lane Safety Evaluation

PHOENIX, ARIZONA
Backgrount
Fortland's Bike

Speed humps

Clinton Street. Background

continued to be Phoenix, AZ, is the sixth largest city in the United States with a population of 1.32 million and an ideal climate for cycling. In
to mark bike |z the mid-1880s Phoenix had a very small system of bike facilities, consisting of only 76 miles, including of-street paths,
with the 1990 ¢ signed hike routes, and a few miles of on-street hike lanes

Michael J. Cyneci, P.E, Traffic Engineering Superndsor, Tily of Phoenix Street Transportation Depardment

The specific go
Countermeasures
vehicles using

hurnps to be a In 1887, the City Council approved an aggressive bicycle systern of 700 miles of bike

lanes, bike paths, and signed bike routes to be installed over the years. The plan |
Southeast Clin included providing many new miles of bike facilities as well as upgrades to existing B
21st Avenue to  facilities. Funding for nev hike facilities increased from §300,000 per year o
hecessitated 2 $500,000 peryear infiscal year 2000-2001. By 2000, Phoenix had developed over

450 miles of hike facilities, including over 222 miles of on-street bike lanes. While
Southeast Clin many ofthe on-street bike lanas have been installed on collactor streets, bike lanas
neighborhood.  are also provided on arterial streets. Furthermaore, the standard cross-section far
sidewslks and  new arterial streets builtin Phoeniwas modified fo include on-street bike lanes

Open Hause Evaluation and Results ﬂ

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 0l G P AN | ey v | serncounie
— 18,500 ped crashes |t
— 7,900 bike crashes

« Annual Crash Facts |

* Annual Crash Types

* On-line Query
Function

* Summary Reports

North Carolina Bicycle = Pedestrian Crashes

| &
- §

www.pedbikeinfo.org/pbcat

Slides 38 — 42 — | 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

‘ Divtsion of Bicyele & Pedestrian Transportation |

Bicycle Crash Data Pedestrian Crash Data

Two-Way Data Query

Crash Types | Crash Facts [y

Please select a Bicycle level
variable to populate the ROWS in
your query.

Data Query

Driver Injury

Driver Wehicle Type
Driver Estimated Speed
Alcohal Involved Crashes
Ambulance Requested
City Name

Crash In‘Workzone
Crash Severi

Crash Type (Grouped)

When a two-way cross-tab. Is performed, all data years are combined.

step 1: mode step 2 : location

v Bicycle v Chapel Hill, City

Driver Alcohal Use &

DayofWesk ¥

step 3 : year

v 2000 2001 2002 2003 2004

@ Please select a Bicycle level
variable to populate the COLUMMNS in
YOUF guery,

Excessive Speed Indicated &
Fault

Hit &nd Run
Light Caondition
Laocality

Maonth

MNumber Of Throu
Mumber Of Units
Fioad Characteristic
Foad Conditon
Road Configuration
Fioad Defects

With a one-way analysis, the data are shown separately by year.
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Factors Contributing to Pedestrian and
Bicycle Crashes on Rural Highways

Final Report

Submitted to Federal Highway Administration by

UNC Highway Safety Research Center

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

Table 1. General Comparison - Types of Bicycle Crashes

Eural Trban | 1996 Sudy
EBicyclist Turn/Merge Into Path of Motorist 31% 10% T
Mlotorist Overtaking 25% 2 A
Motorist Failed to Tield 7% 26% 22%
Bicyclist Failed to Tield, Midblock 10% 13% 12%
Motorist Turn/Mlerge Into Path of Bicyclist %% 12% 12%
EBicyclist Failed to Tield, Intersection %% 12% 17%
Intersection Crash 2% 3% 3%
Unknown/Insufficient 4% 4% 2%
“Wrong Way Operator 3 2% 3
Specific Circumstances 2% 1% 7%
Crperator Lost Contral 1% 1% 2%
Bicyclist Did Mot Clear Intersection %5 2% 1%
Eicyclist Turning Error %5 1% 1%
Motorist Turning Error 1% %% 1%
Bicyclist Overtaking %4 %% 3

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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Figure 1. General Comparison - Bicyclist Age

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

40 HIGHWAY SAFETY
- RESEARCH CENTER

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.
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