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Toolbox of Crash Data Analysis

s HAT
= Hazard Analysis Tool




Hazard Analysis Tool (HAT)
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Hazard Analysis Tool (HAT)

= Designed to Justify Safety Projects
= Calculates Index of Crash Frequency
= Calculates an Index of Crash Cost

= Assists In drawing Crash Diagrams and
Condition Diagrams

= Module to assist in documenting problems
and determining mitigation - Safety Check
List




Hazard Analysis Tool (HAT)

= Designed to Justify Safety Projects
Cont'd)
= Calculates Benefit Cost

= Additional module which can be used to
evaluate the effectiveness of implemented
safety strategies

= Program contains the user manual which
has Crash Reduction Factors (CRF)




Hazard Analysis Tool (HAT)

= In the process of being updated

= Will have a specific safety performance
functions for local roads

= Update Crash Costs

= New capability to calculate Benefit Cost for
programmatic low cost safety improvements

= HAT is copyrighted by Purdue
= The program is available to all LPA’s




Hazard Analysis Tool (HAT)

Joint Transportation
Research Program

BETA - version 2.1.79
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Hazard Analysis Tool (HAT)

Joint Transportation

Research Program PURDUE

_ ~ 1 B .10 J I'IR»Py
BETA - version 2.1.79
08072007

F1 - Index of Crash Frequency and Cost
F2 - Collision Diagram

F3 - Safety Review Checklist

F4 - Condition Diagram

F53.1 - Benefit Cost Analysis

F5.2 - Benefit Cost Analysis

F&.1 - Estimating Crash Reduction Factor
F6.2 - Estimating Crash Reduction Factor

OPEN Existing Project
HELP
EXIT




1} Hazard Analysis Tool {HAT) - West Int at I65 US31 and Eastern Blvd - |EI|5|
Index of Crash Frequency and Cost Form F1 Location: [west Intersection of the || Cajeylate
Specify the facility type [I65 / U531 interchange with Eastemn |
Eiilr'lElliEE:d intersection INPUT Gl | || | Help
2 or C!I [thnusandf: : LY ] Past|I65 003
whiclos/dayy 1490 BY (year) .0 (e & 2008 | I |
: : . Analyst: |.J|_N |
@%W}”“f,ad”d’f : M PD (crashes) 9 IF (crashes) ! 18
vehicles / day) ; - 5 : Date: | 6 /23/2009 =] e
_ : pp (in 2001 §) ! Cy (in 2001 $) :
L {miles : TAA, : G500 ' 48 000 .
gy [Us/sR wban »] [US/5F uban =] Comments: Open
OuUTPUT
Crash Severity Safety Performance Function a D Save
[crashes fyear)
All crashes = 03 . @I:I.EISS 304 0.E55 Save Az
PDO crashes = 1.0534 Create
a= 01758 - O 287 i3 Repot
Injury/Fatal I — 0723
njury/Fatal crashes a= 01954 - Q 1.38 0.639
& - id
I = i ; 1.97
Jis +a? xv2 Dy :
: Guidelines |
I Cpp (PD — ¥ Xap,) +Cp (IF ~ ¥ Xapy) 2.30

e 2 2 2 2 3 2 2 2
J(CPDXPP+CEXIF+CPDXY Happ #*Dpp *CE*Y ®ap XDy

Notation

a = typical crash frequency
a__ = typical lI'F crash
d frequency

app = Lypical PDO crash
frequency

BY = first year with crash data

Cyr = average cost for IF
crashes (§)

Cpp = average cost far PODO
crashes (§)

[ ;p= over-dispersion parameter
for I/F crashes

D' po= over-dispersion parameter
for PDO crashes

loe = index of crash cost

le¢ = index of crash frequency

IF = number of KF crashes
during ¥ years

L = road segment length

LY = last year with crash data
PO = number of PDO crashes
during ¥ years
@ or @y = AADT entering an
intersection or along the road
segment, in thousands of
vehicles per day

[, = AADT exiting the road segment

in thousands of vehicles per day

E xit

Forms ...

4| »




Hazard Analysis Tool (HAT)

(‘b Hazard Analysis Tool (HAT) - SR 62 at Michigan Rd

Form F2 Collision Diagram

peod uebiyony

SR B2 (Clifty DR) ar Michigan Rd
in hadisan, M

SR 62 (Clitty D)

Comments:

Causes Table

Mot to Scale
Iy \|:>|IZI|CD|D| é?llz‘ A TextBox Lnda | Redo |
DIRECTION @@ FRTAL oan  sent .E\q OEER 4 OUER-TURMED
=
® O----- EMEEEE (O e RID eI o o
O— — — O—eee _ w111 W % O = . ﬁPEDESTRIHN Ay, SIRE B
---------- | 'ad &3 Entee 3t OUT-OF-CONTROL ERRE BULTE
o o) E [} 2 rad &% cviLe PrTS «t FhE PR

[T

(o x|
Lacation: (SR 52 Clty D) and
— = Load Image

|M|ch|gan Road, Madizon

Gl: [87752  |@53erz | Clear

Post)|194 +0.76

| || | |

Analyst

Date: | & A5/2009 E3
Fatal crashes | 0 | Total crashes 90 Mew
Injury crashes | 10 | Total fatalties ]
PDC crazhes | 80 | Total injuries 15

Surface condition Upen
Dy a0 | Shish ]
et 9 | Snowwice Save
Muclcdy CtherUnknown
Light conditions
Drary Dark (Strest SEYELE
53| lights aff)
CarveniDusk Dark (Mo street Efa;ﬁ
5 | lights) 2
Dark [Street Unkniown
light= on) 14 2
Crash Type

Rear end 33 | Left turn 15
Head on 0 | Right turn q
Side | Same dir | 23 | Pedestrian i] Guidelines
swipe | Opp dir | 1 | Other
Right angle 12 | Unknown 4 Pozszible

Exit

Farms ...




=101 ]

Location: |W'est Intersection of the |
- - Load Image
|I85 / US31 interchange with E astern |
=5 | || | Clear
Post|I65003
| || I
Analyst
Date: [ 6/23/2009 =l
Fatal crashes | 0 | Total crashes 44 MNew
Injury crashes | 18 | Total fatalties ]
PO crazhes | 25 | Total injuries a2
Surface condition Upen
Diry 39 | Slush
- ' et 4 | Snowice q Save
1-‘* s e )| | Mucidy Ctherinknown
Light conditions
Diay Dark (Street Save fs
35 | jights off) 2
DawenDusk Dark (Mo street gr:aot?t
1] ligts) n
Diark (Street Unknowen
lights om) B
Crash Type
Rear end 16 | Left turn 3
Head on Right turn q
“ Side | Samedir| & | Pedestrian Guidelines
al B3 o | swipe [ Opp elir Cther 4
e Right angle 15 | Unknowen Pozzible
o - N Causes T able
ool & 1';’1';)1}']\'.‘ Comments: —_
T A1 |
ewerkiDala )
elev 4751
TextBaox | Esit
%
DIRECTION & FATAL oIn  sedt .T_T_:{ DEER 4G TUER-TURNED
-+ = O IMJURY Q JACK=KNIFED A UEHICLE BACKING Forms ...
FIXED OBJECT SIDE SWIFE ——
“ Yy O frkE QPEDESTRIHN e v
FARKED
7 B e . 4~ OUT-OF-ConTROL & SRRE BYET - | >




Hazard An

Checklist Editing

alysis Tool (HAT)

Q} Hazard Analysis Tool (HAT) - Projectl

| Templates
- 4 Road Seqgment

Safety Review Checklist

Form F3

- @ Road Interchange

Pavement markings / Delineation

Facility Type: . . .
- @ Unsignalized Intersection .},f i | |GIS' | H | Date: I 2 M1B/2m0 —I
- @ Signalized Interzection Location: | |F'E|St:| || | WEEIther:IZl
- @ All Groups .
: e [ ]
@ Template] | | Analyst [ ]
J Wworking Checklist
-5 Checklist Deficiency Pogsible Confirmed
&  GroupA Group A —l‘
- Moving lanes Moving lanes
Lane widths are |_nadequate for VEh'_Cle classes Lare widths are inadequate for vehicle classes that are comman to the location O
Nun?l.sel of lanes inadequate for traffic Mumber of lanes inadequate for traffic O
-  Readability -
. . Readability
- Auilian/Tuming Lanes ; : ; i
B~ Drivewaps Lanes end abruptly withaut prior warning [lates are not alighed) O
B} Shoulders Augiliary/Turning Lanes
#-  Horizontal and vertical alignment Inadequate advance waming of lane drops O
- Pavement markings / Delineation Driveways
- Light conditions Improper location of driveways(e.g. diveways are too close to the interzection) O
B S!gns i Driveways are closely spaced O
G- Sight distance - Inadequate visibility of driveways O
- Pavement conditions
. . Shoulders
- Skid resistance o . . .
M- Pavement defects Shaulder width inadequate for wehicle classes that are comman ta the intersection O
E- Drainage Inappropriate shoulder surfacing O
&~ Bamiers Furble strips not installed where warranted O
- Medians Shoulders are poorly maintained O
#-  Special Road Users Insufficient contrast of shoulders O
[+ Driver behavior indicating potential safety problems Horizontal and vertical alignment
Horizontal or vertical alignment affect the visibility of the intersection O
Abrupt changes in elevation O
Inadequate wisibility &t zag and crest curves O
Lacation at high sidelow side of superelevation O
1 | _Pl Excessive curves that cause sliding in adverse weather condition O
Excessive grades present, which could be unzafe in adverse weather conditions O

MHew

Open

Save

Save As

Create
Feport

Possible
Cauzes Table

Guidelines |

Exit

Farms ..

HE




Hazard Analysis Tool (HAT)

4> Hazard Analysis Tool (HAT) - Project1

Form F4 Condition Diagram

anation:|

GIS: | ||

N [ |

Load Image

Clear

Fost] ||

Analyst:

[ 1

Date: | 2 A6/2010

—

Help

ldentified Deficiencies:

Mew

Open
Save

Save bz

Create
Feport

Guidelines

Proposed Countermeasures:

ﬂE|¢-.o..

Urda | Feda |

ENEEN
N

[ .

w W oo

¥

Y CONTROLLER
5]
o

BB GUARDRAIL
POWER
POLE

{33 TReE
BUILDING

General
|mprovements
Table

Crash
Feduction
Factors Table

E it

Forms ...

<4

> |




Hazard Analysis Tool (HAT)

QrHazard Analysis Tool {HAT) - Projectl _ EI
Benefit Cost Analysis Form F5.1 Location: | Caloulate
Improvement CRF,p [Z]|CRF. (%] 5L [years)] CC 4l b (5] S %) | |
Gls: | | | Help
Past] | |
e —
Date: [ 2 A6/2010 =l e
Hotation:
@ ¢ = typical UF crash frequency Open

@ po = bypical PDO crash frequency
BY = firgt year with crazh data

LY = last year with crash data Save
Cy =cod ofan UF crash (5)
Cro=codt of a PDO crash (5)
CC = capital cost (§)

CRF ¢ = crash redudion factor for [F crashes Save hs
CRF e = crash reduction factor for PDO crashes
CY = wear for which crash cost is provided

F = infiation rete E':aotﬁ
GF =total growth factor R
= input trafic growth period
| =interest rate
IF =numkerof IF crashes
1% = vyear ofprojedt implementation (constriction) el
M = change in annual maintenance cost ($) Eutieles
PO = numker of PDO crashes & ervice Lif
FD [crashes] ! IF [crashes] ! CY fpear) ! 200 P = present year E'.F"Cb'T e
. . I R =trafic volume change rate anle
o v \ S = zalvage walue (F)
a, lerashesiyean), a, (rashesfyean), B (wear) i SL = zervice life of the ssfety improvement Crash
E : ; Z ¢ = exponent for volume in LF equation in Fonm Fi . HBduCTtlﬂgl
H H D (sum iftwo voumes) actars Table
Z PD : 1.0334 ZIF : Jozs LY [pear] ' Zpp = exponent for volume in PDO ecuation in Form | =
i i [ F1 (=um if two wolumes)
Cop ® Erm P [pear) : Comments:
: : : ;I E it
CRF,, (%] CRF,. (%] [ [year] —_—
i : " 5 Formes ...
Foix) P20 Iz + 40 R om 20 orms
GF : GY fpear] | S| «f >




Hazard Analysis Tool (HAT)

Q} Hazard Analysis Tool (HAT) - Projectl ;IEIEI
Benefit Cost Analysis Form F5.2 Location: | | Help
- : _., BY +LY ! _ : _ ;
Y=LY-BY+1 | PR A % = PY-CY Ty =I¥ - PY GIS: | I |
L imp . L E f_ i I |
Sl Y o e DB (1 S ——
= il = F -
v L0 T,y L 1 Date: [2/6/2000 =l
Dpp=app Dprap
[crashesdyear) [crashesdrear] Hotation:

ap = frequency of |IF crashes in the implementation year
& ppp = freguency of DO crashes in the implem entation
ear

Bie =UF crash beneft for the present wear

Bewr = PDO crash heneft forthe present year New
Bygr = F crash benefit for the last year of growmth period
B ot = PDO crash henefit forthe last year of growth
petiod Open
BIC = benefit cost ratio

C e =cost ofan DF crashin the present vear
Cpop = cost of aP DO crash in the present year Save
Dy p = over dizpersion parameter for |/F crashes

[ pp = over dispersion param eer for PDO crashes
EUAB= equivaent uniforn annual beneft

EUAC= equivalert uniform annual cost

GT = calculated trafic growth period atter 1%

Y = input trafic grovth period atter PY Create
MAB = net anrual beneft Freport
P B = present worth beneft

Fy%Blie = present worth oftatd |/F crash henefts

FiyBpp = present wotth of total PDO crash benefts

P C = present worth cost

PWiCC = present worth of total capital cost

Fivhl = present worth oftotal change in maintenance cost L
FyhE = presert worth et beneft Gividelines
PWS = present worth of total salvage value —_—
= AALT entering the intersection or along the road
segment, in thousands of wehides per day

Y = numbet of years for which crash data are avsilsble
2= number of years between the midpoints of the period
with crash data and the implem ertation year

3 = number of years between the crash cost year and the
present year

Yy = number of years bebween the implementation year E wit
and the present wesr
Comments:

F . %3 F %3
Copp= [1+— L C o= 1+ ®

I o1
{1+ :
1 o 100 P = L 5 I“"i i

PWCC = % ;
U7 4 (1+L)5Li_1: i1+ I y T4 T

t”ﬁ) 100 100 100

1 5

I v, = NG
1+ — % T+ —%iog
¢ IUU) ( IUU)

GT-minjini(log 5 GF)-¥5,GY-7,
100

Save Az

II arpr Iy % Crpp
(1+_)Y4 100
100

Brpp=

Brop st
PWBPD=E BPDPX%—."'_ — T o1
i=1 1+ j=5T 41 :HW)"

B

PWB p= 2 |Bmx—0 — |+ _“I"GT__GT
- _ - ] i =GT +1 -k

j=1 |:1+IDD) 1 I:].+1E|D)

1
100

EUAC = ({PWCC+PWL -FPWS ) = 1

EITAE = ( FWE
{00

pp*THE [P~

PWE = PWE + FWE

_— - PWC = PWCC+ FWM - FAE

NALB = EUAR - EUAC PWHNB = PWB - PWC Forms ...

<]

E ET 4 E

c ET &4 C




Hazard Analysis Tool (HAT)

0 Hazard Analysis Tool (HAT) - Project1

Estimating Crash Reduction Factor Form F6.2
Facility Type Severity Specify significance level
[Bigralized intersection |l Crashes |1 0% j

Analyst: | |
| 2 162010 =l

Date:

Safety Improvement

Calculation for Treated Locations

aDA=EaDM i VSI(SDA)=ZVSI(SDAi) i

1 0 i 0

ayy = zi:af«i Var(a, = Z Var(aﬂi)
1

A= A Var(d) = Var(a),)  ahxVar(ay,)!

s e God® | G |

Calculation for Control Locations

qoa = Zaum

1

Var(agy)= > Var(agy;)

STRPIN
i

Var(a;A):ZVar(alﬂi)
i

VarB) B xVard)

A
CRF.,= (1- —Jx100 8D, = i ~ < =100
= a) : J(B) (8
8D « CRF, + 801 = CRF
CRF = —% : : 2
Dy + 5D

<D = SDz xSDf + SDl‘ xSDi
(5D; + 5D )
HNotation:
ape = expected crash frequency in the period after the
implementation of safety project, had the safety project
not been implemented
s = crash frequency during the perod after the
implementation
of safety project
CRF = updated crash reduction factor
CRFy = old crash reduction factor
CRF2 =crash reduction factor for the implemented safety
project
S0 = standard deviation of updated crash reduction factor
S0y = standard deviation of old crash reduction factaor

; Var( ; ) . ; S0x = standard deviation of crash reduction of
. a . ar(a a4 x Var(a,,) implemented safety project
=18 War(f = bty AT hh Var (aaa) =WVariance of ae ectimation
g (apa) (g War (s ) = Variance of ai. estimation
Results Comments: _I
Cunent Yalue CRF, (%) 5 5D, (%) :
New Value CRF, (%] 5D, (%) |
Combined Value CRF (%) | D r

ol x|

Calculate

Help

Mew

Open

Save

Save fs

Create
Report

Guidelines |

E it
Forms ...

4| »




‘

Toolbox of Crash Data Analysis

= 5 % Report

= FHWA 5% Report — Transparency
Report




Transparency Report

= Federal Requirement that all states
evaluate their highway system for the
5% of locations that exhibit the highest
Safety Needs

= Emphasis on Fatal and Incapacitating
Injuries




Transparency Report

= Accomplished using Latitude and
Longitude of Crashes to Geographically
sum crashes to a network of state and
local network of segments and
Intersections

= Uses Safety Performance Functions (SPF)
to compare predicted crashes with actual
to calculate Icf and Icc




‘

Transparency Report

= Locations are qualified to be on the 5 %
that meet two conditions

= A location must experience two events of a Fatal
or Incapacitating Injury
= Locations are then ranked by lcc

= Locations are chosen until 5% of the Fatal and
Incapacitating Injuries are represented

= It Is possible for a location to have a high Icc but
not be chosen because the location did not
experience two serious qualifying events




Transparency Report

s Indiana State Website
s http://www.in.gov/

o Departments
= Click more
= Click Transportation
= Click Publications
= Click Other Publications

= Scroll down until you can click on “Indiana’s
5% Report”




Under Most
Visited select
More

Then
Transportation

Transparency Report

Address I@ htkp: fihana in. gowfindot

| G0 |Lin|q

0 INgoy  advanced
EARCH
IN g()\’ | s G N seereh GOVERNOR
L ] MITCH DANIELS
H visit his home page ==
About | Agriculture & Business & Education& | Family & Law & : Public Taxes & Tourism &
Indiana | Environment Employment Training Health Justice | Safety Finance Transportation
(
SE") Find an Agency Find a Person HELP [ & EF &6 (D

iana riment of
,mnsnﬁgarla%n

INDOT Home

About INDOT -

Highway Conditions

Publications i OV a el
Modes of Transportation hd

Doing Business with INDOT hd

Projects / Studies

Public Invelvement / Media
Programs | Events -
Quick Links

Current Letting Summaries hd
Contact Us

Public Service Links

Hews

What's Hew

Traffic Count Interactive Map
Site Map

Most Visited

American Recovery and
Reinvestment Act

Abouwut Major Moves

Welcome to the Indiana Department of Transportation's Website!

Our Mission

mohility and economic growth.”

Permits

“INDOT will plan, build, maintain, and operate a superior transportation system enhancing safety,

This Wehsite is a valuable tool in fulfilling our missian, as itis a forum for providing easy access to all

FRSTIN LINE EVERY TIVE
Tratfic i
ndition:

*
*
*
*
*
*
*
*
#*

Stay Connected

= RSS Feeds [ Mobile



Then Select

Publications

Other
Publications

Indiana’s Five
Percent Report

Transparency Report

Address I:El htkpe: v, in, govfindot ) 3068, htm

| F0 |Lian

‘p‘  IMgovy  advanced
IN gO I sEARCH G‘ i sereh

L ]
About :  Agriculture & Business & Education & Family & Law & Public Taxes & Tourism &
Indiana §  Environment Employment Training Health Justice Safety Finance Transportation
B @

INDOT Home
About INDOT
Highway Conditions

Publications b
Maodes of Transportation -
Doing Business with INDOT -

Projects / Studies

Public Invelvement / Media
Programs | Events -
Current Letting Summaries -
Contact Us

Public Service Links

Hews

What's Hew

Traffic Count Interactive Map

Site Map

Most Visited

American Recovery and
Reinvestment Act

About Major Moves
Permits

IMEOT = Publications = Cther Publications = Indiana's Five Percent Report

GOVERNOR
MITCH DANIELS
visit his home page =>

Find an Agency Find a Person HELP [ &7 EF &5 (1)

iana rtment of:
ransnﬁgarla%n

Indiana’s Five Percent Report

Az part ofits angaoing effort to reduce highway crashes in Indiana, the
Indiana Department of Transpaortation {MDOT) has updated and

netwark with higher than average crash rates.

Reportis required under SAFTEA-LL to insure that the states are
transparant in revealing their traffic safety needs on bath the state

Report are posted an the federal web site and by federal law are
immunized against use intort litigation. The Office of Traffic Safety uses
the annual Five Percent Report to identify previously unknown sites with
safety issues for investigation and possible project programming.

The locations listed on each report account for more than five percent of all Indiana fatality or

serious injury crashes in the previous three years prior to the repart year. To rank the locations for

the repor, analysts looked at a number of factors including crash frequency, rate and severity.

As aresult of each five percent repor, safety experts have orwill conduct onsite safety reviews

across the state. INDCT then programs projects atthe locations where engineers conducting the

reviews identified feasible infrastructure projects to improve safety.

Indiana's Five Percent Report allows INDOT to identify potential solutions to roadway concerns
and direct highway funding to the areas where it is most needed. INDOT has already scheduled

improved its program to identify and evaluate areas inthe state's highweay

Eachyear Indiana produces a Five Percent Report. The Five Percent (5%

controlled and local public road systems, As such the contents ofthe 5%

Online Services
FIRS T N LINE EVERY '|'|P.-1E

More Online Services »

Stay Connected

5 RSSFeeds [T] Mobile



Transparency Report

Address I@ htbp: e, in, gowfindok) 3065, htm

Site Map
Most Visited

American Recovery and

Reinvestment Act
About Major Moves
Permits

FAQ

CAD

GIS

Forms

Careers

Sign up to receive
e-mail and wireless

updates from INDOT

TRAFFIC

Your link (o imart travel

BORMANMN sors4

PODIESS
way

Cline Avenue Detour Info

As aresult of each five percent report, safety experts have or will conduct onsite safety reviews
across the state. INDOT then programs projects atthe locations where engineers conducting the
reviews identified feasible infrastructure projects to improve safety.

Indiana's Five Percent Report allows INDOT to identify potential solutions to roadway concerns
and direct highway funding to the areas where itis most needed. INDOT has already scheduled
improvements for many ofthe locations listed on previous reports. Those locations not currently
scheduled for remediation undergo a safety evaluation by a team of INDOT endgineers. These
teams will identify possible solutions to correct any roadway deficiencies using the four E's:
enginearing, education, emergency response and enforcement.

INDOT is committed to reducing crashes on Indiana's roadways, and Indiana's Five Percent
Reportis just one of severalways INDOT selects locations to receive safety reviews and
programs safety projects. Other methods used to seek out candidate locations include
recommendations hy Indiana's Metropolitan Planning Organizations (MPO), local transportation
agencies and other highway safety parthers. INDOT also analyzes statewide crash trends to
locate sites where specific safety measures would he effective.

Five Percent reports are included below for 2007 through 2009, The 2008 and 2009 reports also
include listings for local roads.

Faor mare information on INDOT's comprehensive highway safety program, visit INDOT's safety
programs and initiatives weh site.

Five Percent Report Documents

m 20049 Five Percent Report (PDFY
m 2003 Five Percent Report (POFY
= 2007 Five Percent Report (PDFY

Request
a2009/2010
Indiana
State Map

Calendar | Help | IN.gow User Survey | Mevwsoom | Online Services | Policies | Sitemap | Text Only | Browsealoud Text Reader | Agency Information: 1-866-249-1368



Transparency Report

Indiana 2009 Five-Percent Report

Preparad by

Andrew P, Tarko, Purdue Universioy
M, Shafiul Azam, Purdue University
Canter for Road Safety
Purdue University
West Lafayette, Indiana
&

John Magle, INDOT
Lawrence Ozobu, INDOT

Submitted By-
Ciffice of Traffic Safety
Division of Engineering Programs
[ndiana Deparoment of Transportation

September 28, 2009




Transparency Report

2009 Five Percent State Road Segments in Indiana
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Transparency Report

= FHWA Website
s http://safety.fhwa.dot.gov/hsip/fivepercent




Transparency Report

h FHwi,

Home

Highway Safety Improvement Program
"5 Percent Report” Requirement

This website contains reports provided by the states in response to a Federal requirement to describe at least & percent of the locations
in each state currently exhibiting the most severe highway safety needs, in accordance with Sections 148(c)(1)(D) and 148(g)(31(A), of
Title 23, United States Code. The reports that follow represent a variety of methods utilized and various degrees of road coverage.
Therefore, the reports included on this website cannot be compared to one another.

Safe Roads for a Safer Fulure

fovestmeal o readursey salely saves lves

Protection from Discovery and Admission into Evidence-Under 23 U.5.C. 1458{y)(4) information collected or compiled for any
purpose directly relating to this report shall not be subject to discovery or admitted into evidence in a Federal or State court proceeding
or considered for other purposes in any action for damages arising from any occurrence at a location identified or addressed in the
reports.

Section 1401 of the Safe, Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for Users (Public Law 109-59) amended
Section 148 of Title 23, United States Code, to create a new Highway Safety Improvement Pregram (HSIP) as one of the Federal
Highway Administration's &core& programs. The purpose of the HSIP is to reduce traffic fatalities and serious injuries on public roads.

As part of the new HSIP, states are required to submit an annual report describing not less than 5 percent of their highway locations
exhibiting the most severe safety needs. The intent of this provision is to raise public awareness of the highway safety needs and
challenges in the states.

In addition to listing the locations, the states’ reports are to include:

¢ Pntential remedies tn the harardnis Incatinns identified

2009 Reports by
State

Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
District of
Columbia
Florida
Georgia
Hawaii
ldaho
Ilinois
Indiana
lowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota

| 4



Transparency Report

Address I@ http: ffsafety Fhwea, dot, gow/hsip/fivepercent/

| G0 |Links

section 1407 of the Zafe, Accountabla, Flexabie, Efficient Transportation Equity Act: A Legacy for Users (Fublic Law 109-59) amended
Section 145 of Title 23, United States Code, to create a new Highway Safety Improvement Program (HZIF) as one of the Federal
Highway Administration's &cored programs. The purpose of the H3IP is to reduce traffic fatalities and serious injuries on public roads.

As part of the new HSIP, states are required to submit an annual report describing not less than 5 percent of their highway locations
exhibiting the most severe safety needs. The intent of this provision is to raise public awareness of the highway safety needs and
challenges in the states.

In addition to listing the locations, the states’ reports are to include:

e« Paotential remedies to the hazardous locations identified;
e« Estimated costs of the remedies; and
s Impediments to implementation of the remedies other than costs.

To assist the States in preparing these reports, the Federal Highway Administration provided guidance in April 2006
{hitp:#f=afety fhwa. dot. gov/safetealu/guides/guide040506. cfm). This guidance provided considerable flexibility and included several
methods that the states could use to identify their most severe safety needs.

Previous Years

« 2006 Reports
e 2007 Reports
s 2003 Reports

linois
Indiana

lowa

Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada

New Hampshire
New Jersey
New Mexico
New York
North Carelina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah

Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming



Toolbox of Crash Data Analysis

s ARIES

= Automated Reporting Information
Exchange System

= Formerly called the Vehicle Crash
Records System (VCRS)

= Indiana State Police Depository for all
Crash Records




ARIES

All crashes from January 1, 2003 to present

are available
Avallable to users over the WWW

ISP intends to keep ten (10) years available

Electronic Crash Reporting

Over 95% of Law Enforcement Agencies
Over 96% of Reports

Over 79% of Reports submitted within 5 days
Mapping percentage 90%



How to get Access

s http://crashreports.in.gov/

Available to INDOT, MPO, County and City
Engineers

Requires User ID and Password

Complete a “Data Access Agreement for Indiana
State Police Web Access”

Return the form to me

The forms are then processed and when ISP/OPS
activates the account you will be notified by e-mail
of your ID and Password



Data Access Agreement for Indiana State Police Web Services

This agreement concerns the conditions of use of data and documentation listed within this
agreement. The data and documentation are hereafter referred to as “the materials™ which will
also include any additional data or documentation which are not subject of a separate agreement.

By using the Indiana State Police Web Services web site, you acknowledge that you have
reviewed this agreement and agree to its terms and conditions. You agree to use ISP Web
Services strictly in accordance with the terms and conditions set forth in this document knowing
it may be amended from time to time. You also agree to be bound by any rules. procedures and
conditions established by the Indiana State Police concerning the use of the ISP Web Services.
You acknowledge that ISP may modify or discontinue the Web Services offered without any
prior notice to you. In addition, ISP reserves the right to terminate your access to the Web
Services or any portion thereof. in its sole discretion, without notice and without limitation, for
any reason whatsoever. including but not limited to, the unauthorized use of your access
passwords.

Access and Security

You agree that you are responsible for the confidentiality and use of your User [D and Password.
You agree to be responsible for all requests entered through the Web Serv via the use of your
User ID and Password. You agree to promptly notify the Indiana State Police if you (1) become
aware of the theft or unauthorized use of vour User ID or Password, (2) fail to receive requested
information from the Web Serv

Confidentiality

You agree that while collision information is not confidential. the source in which it is delivered
to you is confidential in nature and may not be shared with anyone unless permission is obtained
from the Indiana State Police.

Copyright

Copies of Collision report images are prohibited.

Terms and Conditions

You agree that any information obtained via the Indiana State Police Web Services will be used
within the confines of vour existing job functions. Information obtained via the Web Services

will be used internally to your organization and will not be provided to the general public. You
agree that any information obtained via the Web Services will not be sold.

User Printed Name: Phone Number:
User Signature: Date:
Agency Name Email address:

INDOT Authorized Signature:

ISP Records Division Commander Signature:,




ARIES Restrictions on Use

= Access and Security

= Individual users are responsible for the
confidentiality and use of their ID and
Password

= Notify ISP if you become aware of the
misuse or theft of your ID

= Notify ISP of failure to receive requested
iInformation




‘

ARIES Restrictions on Use contd

= Confidentiality

= Images of the reports are NOT to be
distributed and only used for your agency
transportation purposes

= The data and tables can be shared

= The reports are available to be purchased
at http://www.buycrash.com/

= $12 which is split between ISP (to support
ARIES) and the originating enforcement
agency




Benefits to Transportation Users

= Crash reports are Current

= Crashes avallable from January 1, 2003
on

= Crash information is available for
summarizing and viewing from a Web
Site

= Some mapping capability Is provided
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= Collision Reports

Welcome to ARIES!

Find a Docurment

Collision Data This website is developed and maintained by Holt, Sheets & Associates to serve as a portal to the
State of Indiana's repository for traffic collision and surveillance reports completed by Indiana law
enforcement agencies,

Generated Reports More...

& Extracts Sign Out

Don't forget to sign out! The Site Tip
nurmber of logins under your ck Contact

Fequest Report or Extract

account is limited, and the
security associated with your
id should be released while
Caze Reports not using the site,

MNote: Closing the browser will
not immediately sign you out,

Far a list of frequently asked
guestions, dick here.

Send aif comnents, suggesitions
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July 13, 2006
CRASH ANALYSIS

ACCESS THE VEHICLE CRASH RECORDS SYSTEM (VCRS) THROUGH THE WEBSITE:
http://crashreports.in.gov

SELECT CLIENT LOGON (LEFT SIDE OF THE SCREEN)

TYPE IN USER ID AND PASSWORD
SELECT LOGIN

SELECT COLLISION DATA
ADD THE CRITERIA YOU THINK WOULD GIVE YOU THE BEST RESULT

EXAMPLE:
FROM THE PROPERTY PULL-DOWN SELECT THE ROADWAY/INTERSECTION
YOU MAY WANT TO TYPE THE ROADWAY IN TWICE, WITH AND WITHOUT A
SPACE, TO ENSURE THAT YOU GET THEM ALL. SELECT THE INS BUTTON
BETWEEN EACH ENTRY. YOU MAY ALSO WANT TO ADD INTERSECTIONS.
OPERAND SELECT CONTAINS
SELECT ADD

VEMHICLE CRAEH AT

ion Data
togolt | Criteria Selection

| tod s doclimmnt S |
Hone specified
Property Operand
[The roswayfntersscton 3] [comtans ]
T~ Show Al
Roadway (Name and Suffix) Intersection (Name and Suffix)
| T || ]
SRz | [ism
sr249 s
US12

ARIES Best Practices
By: Jeremy L. VanVleet, P.E.
November 20, 2009

Purpose: Due to the varying methods used to build a query inside of ARIES, this best practices
literature was created to try to standardize the process of building queries in ARIES for different
types of projects. This will be an evolving document as new practices may be shared or started
with the evolution of ARIES.

Procedure for logging into ARIES:

. ARIES website: hitp://crashreports.in
. Select Client Logon or click on the Sign In button

. Insert your issued user name and password in the appropriate spaces
. Click Collision Reports

. Click Collision Data

. Click Yes on the pop up screen

e

o

P i a Query for a specific intersection’s crash records:

1. Check the Show All box
2. Enter time frame for crash data
a. Crash data begins with 1/1/2003
b. Maximum time frame per search is 25 months
¢. The maximum number of records that can be obtained at 1 time is 5,000;
therefore in some instances it may be necessary to break the query down by year.
In some cases it may even be necessary to break the query down into quarters or
month to month depending upon the number of crashes queried.
d. Click Add
3. Select The County option from the drop down list under Property and use an Operand of is
one of: Then choose the county that pertains to the intersection in question. After this is set
then click the Add button.
4. If you want to narrow down the search criteria you can also click on The Township and
leave the operand as is one of: and then you can choose the township from the drop down
list,




Toolbox of Crash Data Analysis

= SHSP

= Strategic Highway
Safety Plan

STRATEGIC HIGHWAY
SAFETY PLAN

A COMPREHENSIVE AFPRCACH TO FEEDUCING TRAFFIC
CERASH INJURIES AND DEATHS THROUGH COQORDINATED
ENGINEERING, EDUCATION, ENFORCEMENT, AND
EMERGENCY FESPONSE

a0V 2 Q0=;




Strategic Highway Safety Plan

= FHWA requirement
= Data Assessment of State Safety Needs

= Data Driven ldentification of Indiana
Safety Emphasis Areas

= Projects must fit into one of these

Emphasis Areas to be Eligible for HSIP
Funding

=, ® http://www.in.gov/indot/files/shsp.pdf




= RSA
= Roadway
Safety Audits

&
Y Buce
2 ' Federal Highway
Making Your Roads Safer @ Administration
Publication No. FHWA-SA-06-06
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Roadway Safety Audits

= Performed by a team independent of
the project

= Performed by a multi-disciplinary team

= Considers all potential road users

= Generates a formal RSA Report

= Qualitative In nature

= Provides a proactive approach




Roadway Safety Audits are NOT

= NOT a means to critigue design work

= NOT a check of compliance with
standards

= NOT a means of ranking or justifying one
project over another

s http://safety.fhwa.dot.gov/rsa/guidelines




Roadway Safety Audits

s Ste
s Ste
s Ste

0 1 Identify project to be audited
0 2 Select RSA Team

0 3 Conduct a pre-audit meeting to review

project information
= Step 4 Perform field observations

= Step 5 Conduct Audit analysis and prepare
report findings

= Step 6 Present audit findings to Project

Owner/Design Team



Roadway Safety Audits

= Step 7 Project Owner/Design Team prepares
formal response

= Step 8 Incorporate findings into the project
when appropriate

= INDOT is using a RSAs as part of the HSIP
application process to determine safety
Issues and counter measures

Training has been provided through LTAP
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Toolbox of Crash Data Analysis

= HSM
= Highway Safety Manual

= http://www.highwaysafetymanual.org/
Home/Home.html

HIGHWAY SAFETY MANUAL




Highway Safety Manual
OUTLINE OF THE HSM

Part A .
Introduction, |
Human ‘
Factors,and @ Management
Fundamentals | Process

PartD
Accident
Madification
Factors

Part C

Predictive
Method .




Highway Safety Manual

PART A

INTRODUCTION, HUMAN FACTORS, &
FUNDAMENTALS

G

Flacia M Introduction and Overview

o Elacil Human Factors
o FTICEEN Fundamentals




Highway Safety Manual

PART B
ROADWAY SAFETY MANAGEMENT PROCESS
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Highway Safety Manual

PART C

PREDICTIVE METHOD

28 Urban/ Suburban
Arterial Highways

Rural Multilane
N Highways

Special Part C
Common Procedures

Methodology
Applications

Safety issues not
explicitly addressed by
the methodology

Example problems
References

.........................................................................................

Calibration
Combining predicted

with observed crashes =




Highway Safety Manual

PART D
ACCIDENT MODIFICATION FACTORS

Roadway Segments

LMY [ntersections

SLLALSEN [nterchanges

LELULSCl Special Facilities and Geometric Situations

SISV Road Networks




Highway Safety Manual

HSM PART SUPPORTING TOOL
PART B:
Roadway Safety SafetyAnalyst
Management http://wemw.safetyanalyst.org/
Process
PART C: IHSDM

b htto:// tfhre.gov/safety/
Predictive Methods v ﬁmm.htm
L FHWA CRF/AMF
Al Clearinghouse
Maodification Factors




Toolbox of Crash Data Analysis

= SA
= Safety Analyst
s http://www.safetyanalyst.org/

Safet nalyst




Safety Analyst

SafetyAnalyst Tools

The Netweork Sereening Toeeol identifies sites with potential for safety
improvements.

The Diagnosis Teel is used to diagnose the nature of safety problems at
specific sites.

The Countermeasure Selection Teeol assists users in the selection of
countermeasures to reduce accident frequency and severity at specific sites.

The Econemie Appraisal Teel performs an economic appraisal of a
specific countermeasure or several alternative countermeasures for a
specific site.

The Priority Ranking Teel provides a priority ranking of sites and
proposed improvement projects based on the benefit and cost estimates
determined by the economic appraisal tool.

The Countermeasure Evaluation Teel provides the capability to conduct
before/after evaluations of implemented safety improvements.



Safety Analyst

= Developed as an FHWA Pooled Fund
Study

= Has now become an AASHTOware
product

= Includes
= Administrative Software

=« Data Management Software
= Analysis Software




Toolbox of Crash Data Analysis
= IHSDM

= Interactive Highway Safety Design Model

s http://www.tfhrc.gov/safety/ihsdm/ihsdm
.htm

IHIS DR




Interactive Highway Safety

De3|gn Model
e

—— e - - re =

|ntemutlva Highway Satéty Dasign Modél (IHSDM)
Making SBatety A Priarity in Roadway Design

IHSDM Overview

The Interactive Highway Safety Design Model (IHSDM) is a suite of software
analysis tools for evaluating safety and operational effects of geometric design
decisions on highways.




Interactive Highway Safety
Design Model

IHSDM currently includes six evaluation modules (Crash Prediction, Design
Consistency, Intersection Review, Policy Review, Traffic Analysis, and
Driver/Vehicle). This Web site summarizes the capabilities and applications of the
IHSDM evaluation modules. It also provides a library of the research reports

documenting their development.




Interactive Highway Safety
Design Model

IHSDM is a decision-support tool. It checks existing or proposed highway designs
against relevant design policy values and provides estimates of a design’s
expected safety and operational performance. IHSDM results support decision
making in the highway design process. Intended users include highway project
managers, designers, and traffic and safety reviewers in State and local highway
agencies and engineering consulting firms.
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Toolbox of Crash Data Analysis

= DR for CR

= Desktop Reference for Crash Reduction
—actors

= http://safety.fhwa.dot.gov/tools/crf/
x AMF
s Accident Modification Factors
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Desktop Reference for Crash
Reduction Factors

Desktop Reference
for
Crash Reduction Factors

&

U.S. Department of Transportation
Federal Highway Administration
Publication No. FHWA-SA-07-015 September 2007




Desktop Reference for Crash

Reduction Factors

Introduction
Tables for [nte o uction Factars
Table 1: Signalization Coumlenmensunes ...

Table 2: Geometric Countenmeasures..,

Tables Tor Ropdway ture Crash Reduction Fact
Table 4; Barmier Countenmeasurnes
Table 5: Bridge Countermeasuns. ...
Table &: Geomeiric Countermensures.
Table 7: Median CounbermeRsarts . ...

Table 8: Roadside Counlermeasures

Tables for Pedestrian Cra

Table 10; Signalication Countermeasures

Table 11: Geometric Countermegsuares

References..

Table 9: Signs / Markings / Operational Countermezsares....

Table of Contents

Tahle 3: Signs / Markings / Operational Counlenmeasures

Table 12: Signs / Markings / Operational Countermemsures . o e mimisin

Saptambar 2007

[

200

-

0z

. 105

Page 1




Desktop Reference for Crash
Reduction Factors

Deskiop Reference for Crash Reduction Factors Intersection Crashes
b s [ Majar | Minar | Effectivaness
T srash v =
Counbermaasuirs] ,."'E' 5;' s Area Type | Corfig Contral Craly Traffic R | Db | Cramh Reduction | Sid Range Sludy Type
yp= el Wiolame (vehiday) Factor ! Funotion | Emor| oy High
SIGHAL OPERATIONS COUNTERMEASURES
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Desktop Reference for Crash
Reduction Factors

U.S. Department of Transportation Safe Roads for a Safer Future

Federal Highway Administration Investment in readway safely saves lives
Office of Safety

1200 New Jersey Avenue, SE

Washington, D.C. 20530

Web site: hitp//safety.fhwa.gov

Publication No. FHWA-SA-07-015

.2.1..1.1.3.1.1.0.2.1.1.1.1.1.1.1.1.1.1.1.1.1.1111.
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Toolbox of Crash Data Analysis

= CJI-CFB

s Criminal Justice Institute — Crash Fact
Book




‘

Criminal Justice Institute

= [raffic Safety Division of CJI

= Traffic Records Coordinating Committee
(TRCC)

= Grants Relating to Behavior such as
aggressive driving and impaired driving

s Publish Crash Summaries on the Web

= Following are examples and how to find
them
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Criminal Justice Institute

ICJl = Traffic Safety = Traffic Records I (Jil

Traffic Records

To abtain puhblic vehicle crash recards or contact the ARIES Help Desk, call (317 215.8300 or fax
(3172152217,

About ICH
Contact ICJI

Hews and Events

Governor's Council on Impaired ™
& Dangerous Driving

Governor's Commissionfora =
Drug-Free Indiana (DFI}

Statistical Analysis Center -

Grant Program Divisions

Domestic Violence

To submit paper reports or request a report purchase:
Open Portal Solutions

Attn: Vehicle Crash Records

374 Meridian Parke Lane, Suite B

Drug & Crime Control ¥ Greemwood, Indiana 46142
Victim Services -
Youth Services - Traffic Records Evolution Repart

Traffic Safety h About the Traffic Records
Other Divisions of ICJI

Commercial Drivers” Training

Schools The Traffic Safety division's Traffic Records program is respaonsible for the improvement of traffic
Substance Abuse Services - records. ltis strongly encouraged that all law enforcement agencies in the State of Indiana utilize
Division

in the electranic crash report submission system. The Autormated Reporting Information
Exchange System (ARIES) provides an electronic crash reporing system to all Indiana Law
Enfarcement agencies at no cost. The wehsite for obhtaining this program can be found at
hitp:ifaries.in.qov.
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Criminal Justice Institute
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Criminal Jus

Traffic safety Data - Microsoft Internet Explorer

tice Institute
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Toolbox of Crash Data Analysis

s HELPERS

= Hazard Elimination Project for Existing
Roads and Streets




HELPERS

= Local Transportation Assistance
Program — LTAP

= Assistance for Counties and Towns to
justify Safety projects for federal
funding

= http://rebar.ecn.purdue.edu/LTAP/Tech
Assist/HELPERS.aspx




HELPERS
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Toolbox of Crash Data Analysis

= FARS
= Fatal Accident Reporting System




FARS

s FARS contains data on all fatal traffic
crashes within the 50 states, the
District of Columbia, and Puerto Rico

= The FARS Query System enables users
to perform their own custom requests

= http://www.nhtsa.dot.gov/people/ncsa/
fars.html
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FARS contains data on all fatal traffic crashes withun the 50 states, the District of Columbia, and Puerto Fico. The data
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NCHRP REPORT 500

= NCHRP REPORT 500

= National Cooperative Highway Research
Program — Report 500

= Guidance for Implementation of the
AASHTO Strategic Highway Safety Plan

= 19 publications about key emphasis
areas that affect highway safety

<=, u http://safety.transportation.org/guides.
J aspx
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NCHRP REPORT 500

= Volume 01: A Guide for Addressing
Aggressive-Driving Collisions

= Volume 02: A Guide for Addressing Collisions
Involving Unlicensed Drivers and Drivers with
Suspended or Revoked Licenses

= Volume 03: A Guide for Addressing Collisions
with Trees in Hazardous Locations




NCHRP REPORT 500

= Volume 04: A Guide for Addressing Head-On
Collisions

= Volume 05: A Guide for Addressing Un-
signalized Intersection Collisions

= Volume 06: A Guide for Addressing Run-Off-
Road Collisions

= Volume 07: A Guide for Reducing Collisions
on Horizontal Curves




NCHRP REPORT 500

= Volume 08: A Guide for Reducing Collisions
Involving Utility Poles

= Volume 09: A Guide for Reducing Collisions
Involving Older Drivers

= Volume 10: A Guide for Reducing Collisions
Involving Pedestrians

= Volume 11: A Guide for Increasing Seat Belt
Use
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NCHRP REPORT 500

Volume 12: A Guide for Reducing Collisions at
Signalized Intersections

Volume 13: A Guide for Reducing Collisions
Involving Heavy Trucks

Volume 14: Reducing Crashes Involving
Drowsy and Distracted Drivers

Volume 15: A Guide for Enhancing Rural
Emergency Medical Services



NCHRP REPORT 500

= Volume 16: A Guide for Reducing Crashes
Involving Alcohol

= Volume 17: A Guide for Reducing Work Zone
Collisions

= Volume 18: A Guide for Reducing Head-On
Crashes on Freeways

= Volume 19: A Guide for Collecting and
Analyzing Safety Highway Safety Data




NCHRP REPORT 500

VOLUME 5

NATIONAL
COOPERATIVE
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RESEARCH
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REPORT 5“!9?

3 \“

Guidance for Implementation
AASHTO Strategic Highway Safe

Volume 5: A Guide for Addressing
Unsignalized Intersection ColliSions
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Toolbox of Crash Data Analysis

s ELCSI-PFS

= Evaluation of Low Cost Safety
Improvements — Pooled Fund Study

= http://www.tfthrc.gov/safety/evaluations
/pubs.htm




Evaluation of Low Cost Safety
Improvements — Pooled Fund
Study

= — 26 State Pooled Fund Study
= FHWA Strategic Highway Safety Plan Effort

= Purpose Is to Estimate the Safety
Effectiveness for Several of the Low Cost
Strategies Identified in the 500 Reports




Evaluation of Low Cost Safety
Improvements — Pooled Fund
Study

= STOP Signs with Increased Retro-
reflectivity

= Flashing Beacons

= STOP AHEAD Pavement Markings
= Two-Way Left-Turn Lanes




Evaluation of Low Cost Safety
Improvements — Pooled Fund
Study

s Offset Left-Turn Lanes,

= Advance Street Name Signing

= Curve Treatments

= Lane-Width/Shoulder-Width Combinations
= More
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US.Depariment of Transportation
Federal Highway Administration

Research, Development, and
Technology

Turner-Fairbank Highway
Research Center

6300 Georgetown Pike
McLean, VA 22101-2296

www.tfhrc.gov

Safety Evaluation of
Lane and Shoulder
Width Combinations on
Rural, Two-Lane,
Undivided Roads

FHWA Publication No.: FHWA-HRT-09-032
FHWA Contact: Roya Amjadi, HRDS-06, (202) 493-3383,
roya.amjadi@dot.gov

This document is a technical summary of the Federal Highway
Administration report, Safety Evaluation of Lane and Shoulder
Width Combinations on Rural, Two-Lane, Undivided Roads
(FHWA-HRT-09-031), which will be available online at http://
www.tfhre.gov/safety.

Objective

The Federal Highway Administration (FHWA) organized a pooled
fund study of 26 States to evaluate low-cost safety strategies as
part of its strategic highway safety effort. The purpose of the
FHWA Low-Cost Safety Improvements Pocled Fund Study is
to evaluate the safety effectiveness of several low-cost safety
strategies presented in the National Cooperative Highway
Research Program (NCHRF) Report 500 Series. Although not
identified in the NCHRP Report 500 Series, one of the strategies
selected for evaluation in the pooled fund study was the
allocation of lane and shoulder width for fixed pavement widths
on rural, two-lane, undivided roads (i.e., given a fixed roadway
width for a rural, two-lane, undivided road, is it safer to provide
wider shoulders or wider lanes?). The safety effectiveness of
various allocations of total paved width had not previously been
thoroughly documented, and this study is an attempt to provide
an evaluation through scientifically rigorous procedures.

Introduction

State and local agencies are often faced with a decision of how
to enhance safety on rural, two-lane roads when the total paved
width is to remain the same. More than 42,000 fatalities occur

TECHBRIEF

Q

US Department of Transportation
Federal Highway Administration

Research, Development, and
Technology

Turner-Fairbank Highway
Research Center

6300 Georgetown Pike
MclLean, VA 22101-2296

www.tthrc.gov

Simulator Evaluation of Low-
Cost Safety Improvements
on Rural Two-Lane Undivided
Roads: Nighttime Delineation
for Curves and Traffic
Calming for Small Towns

FHWA Publication No.: FHWA-HRT-09-062

FHWA Contact: Roya Amjadi, HRDS-06, (202) 493-3383,
roya.amjadi@dot.gov

This document is a technical summary of the Federal Highway
Administration report, Simulator Evaluation of Low-Cost
Safety Improvements on Rural Two-Lane Undivided Roads:
Nighttime Delineation for Curves and Traffic Calming for Small
Towns, FHWA-HRT-09-081.

Objective

The Federal Highway Administration (FHWA) organized 26 States
to participate in the FHWA Low Cost Safety Improvements
Pooled Fund Study as part of its strategic highway safety plan
support effort. The purpose of the pooled fund study is to
estimate the safety effectiveness for several of the unproven
low-cost safety strategies identified in the National Cooperative
Highway Research Program (NCHRP) Report 500 Series." One
of the strategies chosen to be evaluated for this study is
improved curve delineation, which is intended to reduce the
frequency of curve-related crashes by providing more con-
spicuous signing and lane markings.

In this study, a driving simulator experiment was conducted to
evaluate two sets of alternative low-cost safety improvements
for rural areas based on Technical Advisory Committee
recommendations from the 2007 Annual Meeting. The first set
of improvements was directed toward enhancing the visibility
of curves on rural two-lane undivided roads at night. It focused
on achieving advanced detection and speed reduction in such
curves. The second set of improvements was directed toward
slowing traffic on rural two-lane undivided roads in small towns
during the day by focusing on traffic calming within the towns.
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Toolbox of Crash Data Analysis

s MPQO'’s
= Metropolitan Planning Organizations




MPQO'’s

= All the MPO'’s analyze safety data to
various extents

= Have dedicated safety funding

= Are a resource for safety information
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Safety Toolbox of Crash Data
Analysis

Questions?




