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Introduction

1.1 Overview

The National Cooperative Highway Research Program (NCHRP) 17-38 project deliverables included the
development of briefing materials and a training course for highway agency analysts to assist them in
understanding and using the Highway Safety Manual (HSM). As part of the project, three Microsoft Excel
spreadsheets were developed to help analysts understand how to apply the crash predictive methods for
different facility types included in Part C of the HSM. Predictive models for rural two-lane, two-way roads,
rural multilane highways, and urban and suburban arterials are provided in HSM Chapters 10, 11,

and 12.

The lllinois Department of Transportation HSM Crash Prediction Tool (IDOT HSM tool) has been created
using the NCHRP 17-38 spreadsheets as a starting point, and provides a more robust and user-friendly
interface for applying the three HSM Part C predictive methods.

This third version of the tool provides improved capabilities for analyzing roadway facilities. For example,
the user can now choose to enter Average Annual Daily Traffic (AADT) information for each year or
apply a growth factor. This manual provides step-by-step instructions for using the IDOT HSM tool. It
also provides several example scenarios to assist the analyst in understanding use of the tool in project
development.

The manual is organized into four chapters and two appendixes. Chapter 1 contains the introduction and
new features of the tool. Chapter 2 provides examples of the tool new features. Chapter 3 provides
examples of the application of each of the HSM predictive methods using the tool. Chapter 4 describes
the utilities included in all modules. Appendix A contains the tab naming definition for all modules and
Appendix B contains the troubleshooting section for Microsoft Office 2003.

1.2 Version Changes
Version 3.0 of the IDOT HSM tool includes the new features listed below:

¢ Incorporation of lllinois-specific calibration factors and crash distribution tables for Districts 1 and 2-9,
and 2006-2008 and 2009-2011 study periods

¢ Improved user interface

o Ability to perform corridor analyses for up to 50 segment/intersection locations
¢ Ability to analyze up to 5 years of data

o Ability to apply a growth factor

e Improved summary sheets

Additional data entry option using tabular format

1 3 Terminology

The following terms are critical for understanding the HSM Part C predictive method and are included
here for the reader’s reference:

o Safety performance function (SPF) — An equation used to estimate or predict the expected average
crash frequency per year at a location as a function of traffic volume and in some cases roadway or
intersection characteristics (such as number of lanes, traffic control, or type of median).

e Calibration factor — A factor to adjust crash frequency estimates produced from a safety prediction
procedure to approximate local conditions. The calibration factor is computed by comparing existing
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IDOT HSM Crash Prediction Tool

crash data at the state and regional levels to estimates obtained from predictive models. HSM does
not distinguish between the state and local roadway system, and the calibration factor is not specific
to the local system only or state system only. The calibration factor in this document is referred to as
the “lllinois SPF calibration factor.”

o Empirical Bayes (EB) methodology — Method used to combine observed crash frequency data for a
given site with predicted crash frequency data from many similar sites to estimate the expected crash
frequency of the site.

e Predicted crash frequency — The estimate of long-term average crash frequency, which is forecast to
occur at a site using a predictive model found in HSM Part C. The predictive models in the HSM
involve the use of regression models, known as SPFs, in combination with crash modification factors
(CMFs) and calibration factors to adjust the model to site-specific and local conditions.

e Expected crash frequency — The estimate of long-term expected average crash frequency of a site,
facility, or network under a given set of geometric conditions and average annual daily traffic (AADT)
volumes in a given period of years. In the EB methodology, this frequency is calculated from
observed crash frequency at the site and predicted crash frequency at the site based on crash
frequency estimates at other similar sites.

e Skew angle — The base condition for intersection skew angle is zero degrees of skew (i.e., an
intersection angle of 90 degrees). The skew angle for an intersection was defined as the absolute
value of the deviation from an intersection angle of 90 degrees. The absolute value is used in the
definition of skew angle because positive and negative skew angles are considered to have similar
detrimental effect. Further information is provided in HSM Section 14.6.2.

lllustration of Intersection Skew Angle

—

SKEW 4
ANGLE

¢ Hazard Rating — The roadside hazard rating (a scale from 1 to 7) will be used to determine a
roadside design CMF. Since this rating is a subjective value and can differ marginally based on the
opinion of the assessor, it is reasonable to assume that a “homogeneous” segment can have a
roadside hazard rating that varies by as much as two rating levels. An average of the roadside
hazard ratings can be used to compile a “homogeneous” segment as long as the minimum and
maximum values are not separated by a value greater than 2. For example, if the roadside hazard for
a specific road rating ranges from 5 to 7, an average value of 6 can be assumed and this would be
considered one homogeneous roadside design condition. If the roadside hazard ratings ranges from
2 to 5 (a range greater than 2), roadside conditions would not be considered “homogeneous” and
smaller segments may be appropriate.
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¢ Crash modification factor (CMF) -- An index of how much crash experience is expected to change
following a modification in design or traffic control. CMF is the ratio between the numbers of crashes
per unit of time expected after a modification or measure is implemented and the number of crashes
per unit of time estimated if the change does not take place.

For any other terms not listed above, the reader may refer to the HSM glossary.
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Tool New Features Examples

2.1 Incorporation of lllinois-specific Calibration Factors and
Crash Distribution Tables

IDOT Bureau of Safety Engineering (BSE) has recently completed the calibration of the American
Association of State Highway and Transportation Officials (AASHTO) HSM 15t Edition Safety
Performance Functions (SPFs) for lllinois conditions. The calibration was conducted using state and local
roadways information; therefore, the calibration factors can be applied to all routes. Calibration factors
and crash distribution tables were developed for District 1 and Districts 2 to 9 and for study periods 2006-
2008 and 2009-2011, resulting in four datasets:

Dataset 1: District 1 — Study Period 2006-2008
Dataset 2: District 1 — Study Period 2009-2011
Dataset 3: Districts 2-9 — Study Period 2006-2008
Dataset 4: Districts 2-9 — Study Period 2009-2011

For more information about the calibration process, please refer to the IDOT HSM Users Guide. All four
datasets have been incorporated into the tool, and will be applied according to the input data used for the
analysis as follows:

¢ If the analysis ends at or before 2008, either dataset 1 or 3 data will be used in the calculations.

¢ If the analysis starts at or after 2009, either dataset 2 or 4 data will be applied. This dataset will be
used for application of the predictive method with future volumes.

e Crossover: If the analysis starts before 2008 and ends after 2009, the analysis will be conducted as
follows: The tool will run two analyses using both datasets (either 1 and 2, or 3 and 4). The tool will
loop through the two datasets, generate two output files (export), and combine the results —
generating a combined summary file. The two output files will be saved in an archive folder under
the same location where the tool is saved. The archive folder name will include the date and time of
the analysis. For example, Archive_06102013_141550. Two files (named Archive_Period1.xlsm, and
Archive_Period2.xIsm) will be located inside the folder. Each exported file will contain the background
calculations for the different periods. The tool will contain information from both files, and will be
combined into a summary sheet.

Figure 1 is a flowchart showing the different scenarios available for District 1.

ends before 2008 Period 1, 2006-2008 Final Result

Period 1, 2006-2008 Get results for

starts before 2008

HSMtqo\for and ends after group land group
District 1 2009 2, then combine
Period 2, 2009-2011 results
starts after 2009 Period 2, 2009-2011 Final Result

FIGURE 1
District 1 Scenarios

The tool has been designed to update these values automatically, hence the user does not have to
update them manually. After the analysis is completed, all the background calculations are available in
the archive spreadsheets. Details on how to access the calibration factors and crash default tables are
provided in the sections below and as part of the examples.
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2.2 New Data Entry Overview

One of the major changes in this new version is the additional data entry option. This option allows the
user to enter data for all segments and intersections in a table format to facilitate the data entry process.

2.2.1 Introduction

The following example demonstrates what steps are required to run an analysis using the new data entry
option. This method is similar for all three modules (rural two-lane, rural multilane, and urban and
suburban arterials).

STEP 1: Once the tool is open, the user will see the Disclaimer. After clicking OK, the Getting Started
user form will open. The Getting Started window requires the user to input the district where the project
is located, the study period of analysis, and the facility type. This information is required to start any

analysis.
. )

Getting Started

1. Please select the District where this project is located.

{+ District 1

{™ District 2 to District 9

2. What is the study period of the analysis? {max 5 years)

From 2003

To 012

3. What is the fadility type?
* Rural Two-Lane, Two-Way Roads
™ Rural Multilane Highways

" Urban and Suburban Arterials

STEP 2: The main menu user form will open. The main interface still maintains the original multiple-step
process to run the analysis. A new button, Load Input Data from Table, has been added.

[ B

e = N step2
Lozfir?)rl: I'JI'L;thII::;aui duaicl i Infpoifizfito n

Step 3 Step 4 Step 5
Segment Input Intersection Input Spr?e?dzﬁeet

AaSHO Exit HSM Tool
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STEP 3: Select the Load Input Data from Table button to display the input data user form.

-
Rural Two-Lane Two-Way Roads Analysis Input &J
Analysis Input :
Total Mumber of Segments : 2 Z‘
Total Mumber of Intersections : 2 Z‘
Study Period : From to |
Multiyear Analysis
~
~

Analysis Method
Estimate Predicted Mumber of Crashes: .

Estimate Expected Mumber of Crashes: i

Return to Main

STEP 4: Input the information requested in the fields. Fields may vary according to the analysis type
chosen. Details regarding each of the analysis types are provided in the examples included in Chapter 3.

The Total Number of Segments and the Total Number of Intersections should be a number
between 0 and 50. For Study Period, enter the period for which crash data are available (for example,
2008 to 2012). The tool has been designed to handle a maximum of 5 years.

Multiyear analyses can now be conducted using either a growth factor or by entering AADT information
for each analysis year. Multiyear analysis options will be enabled only when the difference between study
period years is greater than 1. If Apply Linear Traffic Growth Factor (%) is selected, enter the
respective value in percentage. If AADT for each analysis year is available, select Enter AADT for Each
Year by clicking on the circle next to the text.

For this example, the study period is from 2008 to 2012 (which will be pre-populated). The analysis
method selected is Estimate Expected Number of Crashes with EB adjustment using Observed
Crash Data by Site Available. Details about the difference between the EB methods can be found in the
HSM, Appendix A, Section A.2.1 (pages A-19 and A-20).
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Once the user form is filled in, click Return to Main.

Rural Two-Lane Two-Way Roads Analysis Input @-‘
Analysis Input :
Total Mumber of Segments : 2 i‘
Total Mumber of Intersections : 2 j‘ ||
Study Period : From | 2008 to | 2012

Multiyear Analysis
Apply Linear Traffic Growth Factor (3G) .

Enter AADT for Each Year o

Analysis Method
Estimate Predicted Mumber of Crashes: .

Estimate Expected Mumber of Crashes: >

Analysis Report
Observed Crash Data by Site Available: o

Observed Crash Data for the Project Available: .

STEP 5: A warning message appears providing instructions on the next steps as shown below. Click OK

to continue.
Microsoft Excel
i

Enter input data in the corresponding tabs
After data is entered, click the Load Data Button.

STEP 6: The main interface closes, and two new tabs appear. Segment and intersection data are
entered in these two tabs. The naming convention varies between different modules. TLR is for the
two-lane rural roads, MLR is for multilane rural roads, and UrbArt is for Urban and Suburban Arterials. In
this example, the TLR_3_Seg_Input and TLR_5_Int_Input tabs are used for data entry. The tabs are
sequentially numbered and are displayed based on the type of analysis selected.

TLR_3 Seg Input TLHR -5 Int -Input i

Data must be input only in color-coded cells. Cells highlighted in yellow are hardcoded values. Cells
highlighted in blue are dropdown menus with pre-set options. If particular data values are the same
among all facilities, the user can copy and paste, or drag values among the different facility types. In the
segment tab (TLR_3_Seg_Input), the top portion (Block 1) is where the project information is entered.
This information is copied to the calculation and summary sheets. Block 2 includes the list of all the
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variables required to apply the predictive method. Block 3 contains the facility Base Conditions
(see HSM, Chapter 10 for details). Each column represents one facility (Block 4). In this case, there are
two columns for the two segments. The tool is designed to analyze up to 50 segments.

Block 5 is for the observed crash data. These rows are visible because the Estimate Expected Number
of Crashes analysis method was selected.

Block 6 is for the AADT data required to conduct a multiyear analysis. This is visible because the Enter
AADT for Each Year option was selected as part of the Multiyear Analysis method (see Step 3).

Printed 12/19/2014

State Houte 260 Feconstruction

Praject Description |
Analyst | icc
Agency or Company = IConzulting Inc
Gtate L1 KL
Diate Performed 2013
Jurizdiction District 3
Study Period 2008 ko 2012
Fioadway SH 280

(2) 0="
Segment Mame ot Selectmégment || Seqmentl : Segment2 :
Fioadway | EREE] SRZE0
Fioadway Segment [P 25.0.27.0: MP 27.0.29.0 4)
Segment Length [mi] z T2ih
L ane width [ft] | | 12 12
Shaoulder width [ft) E | | E [
Shoulder ype Faved | | Faued Faved
Length of horizontal curve [mi) | | 20
Fiadiuz of curyature [ft] I_ 3500
Spiral transition curde [presentinot present] Lok Present Mot Pregent § Mot Present
Superelewation wariance [fft] | | 0.02 1}
Grade 4] | | z z
Diriveway density [drivewaysimile] | | 15 2
Centerline rumble strips [presentfnot present) Mot Present WRlat Present: Mot Present
Fazsing lanes [present (1lane] fpresent (2 lane] ! not present]] ot Present Mok Fresent : Mot Present
Tuwno-way left-turn lane [prezentinot present] Ik Present INot Present { Mat Present
Rioadside hazard rating [1-7 scale) 3 4 4
Segment lighting (presentinot present] ot Present Mot Pregent : Mot Present
Auto speed enforcement (presentnot present Mok Present Mot Present | Mot Present
PDO - Praperty Damage Only Crazhes. [observed srashesdyear] H
EABCO - Total Crashes [crashesfyear)

MULTIYEAR ANALYSIS

R oeamente
EADT 2005 17,500 17,500
£,ADT 2003 17,700 17,700
£,A07T 2010 17,300 17,300
&AL 2011 18,100 18100
£,A07 2012 18,300 12,200

Next »>>

Print Input Info

Crash By Year
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Froject Description State Houte 260 Beconstruction

Analyst CC

Agency or Company Consulting Ine

State IL

Dlate Performed 42013

Jurisdicion Dlistrict 3

Study Period 2008 to 2012

Foadway SR 260

Seqment Mame Select Segment § Seament] © Segment 2
Fioadway SH 260 SH 2E0
Foadway Segment [P 26.0.27.0: MP 27.0.29.0
Segment Length [mi] 2 12
Lane width [Ft] 12 12
Shoulder width [fr] [ [ [
Shoulder kype P aved Faved Faved
Length of horizontal curwe [mi] 2.0

Fadius of curvature [ft) 2500

Spiral transition curve [presentinot present] Mok Present Mok Present : Mot Present
Superelevation variance [Fi/f] 0.02 I
Grade [*] 2 2
Driveway density [drivewaysimile] 15 2
Centerline rumble strips [present/not present] Mok Present Mok Present : Mot Present
Fazsing lanes [present [1lane] dpresent [2 lane] { not present]] ot Present Iat Present : Mat Present
Twia-way left-turn lane [presentinot present] Mot Present Mot Present § Mot Present
Fioadside hazard rating [1-7 scale] 3 4 4
Segment lighting [presentinot present] Mot Present Mot Present § Mot Present
Auto speed enforcement [present!nat present] ot Present ot Present i Mot Present
KABC - Fatal and Injury Only Crashes. [observed crashesiyear] z 1
FOO - Property Damage Only Crashes. [observed crashesfyear] 3 5
KABCO - Total Crazhes [crashesiyear] —
MULTIYEAR ANALYSIS Go o AADT Caloietin Tab |

Segment Mame Seqgment1 | Segment 2
AADOT 2008 17,500 17,500
AAOT 2009 17,700 17,700
ALDOT 2010 17,900 17,900
AA0T 201 18,100 18,100
ALOT 2012 18,200 18,200

Next »»» Print Input Info

Crash By Year

The user may select from three buttons:
o Next is used to advance to the next tab.
e Print Input Info is used to set the segment data input tab for printing using the Page Break View.

e Crash by Year is an optional button only used for the Estimate Expected Number of Crashes
using Observed Crash Data by Site Available analysis method. This utility is used only if the user
wants to document the crashes by year by segment in the spreadsheet. By clicking the button Crash
by Year, additional rows at the bottom of the page will be unhidden and crash data for each segment
included in the analysis, by severity levels for each study period year, can be entered.

In addition, a new button appears (Upload Number of Crashes by Year), which is used to populate the
crash data input in the main input table.
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Next »>=

Crash By Year

/Observed Crash Documentation

Print Input Info

i Segment Name

- KABC Crashes 2008

ment 1 ment 2

i [KABC Crashes 2009

i [KABC Crashes 2010

" |KABC Crashes 2011

i KABC Crashes 2012

Segment Name

PDO Crashes 2008

ment 1 ment 2

! |PDO Crashes 2009

i |PDO Crashes 21

=3

- PDO Crashes 2

i PDO Crashes 2

2

Upload Number of Crashes By Year

STEP 7: Click Next to go to the intersections tab (TLR_5_Int_Input). Similar to the segment tab, Block 1
is for the project information and Block 2 lists the variables required to apply the predictive method.
Block 3 lists the predictive method Base Conditions. Block 4 is the data required for each intersection.
Each column represents one facility. Block 5 is for the observed crash data broken down by severity
type. Block 6 is for the AADT required to conduct a multiyear analysis. This option is visible only when
the Enter AADT for Each Year option is selected.

Froject Description

Analyst

: State Rioute 2E0 Reconstruction

;CC

Agency or Company

State

4 Consulting Inc

Date Performed

203

urizdiction

District 3

Study Period

2008 bo 2012

Foadway

SH 260

3

()
\2/

1

elect Intersection

Intersection 1

Sh ZE0

SR 2E0

Intersection
sRze0 [ 4
SR 260 ™

Intersection Mame
Foadwat

Major Road Mame
Minor Fioad Mame

Golf Fd

Loyala St

ntersection type (35T, 45T, 456)

S e

35T

45T

Intersection skew angle [degrees) [IF 45T, does skew differ For minor legs?] (YesiNo

Mo

‘res

Skew for Leg 10AI):

Skew for Legq 2 [45T anly):

Murmnber of signalized or uncontrolled approaches with a left-turn lane (0,1, 2, 3, 4)

Mumber of signalized or uncontrolled approaches with a right-turn lane [0,1,2, 3. 4]

=l=|=|=

=1 (=1 r=1 =]

Intersestion IiEhtinE Eresentfnot Eresent]
KABC - Fatal and Injury Only Crashes. [observed crashesfyear]
FO0 - Property Dlamage Only Crashes. (observed crashestyear)

KABCO - Taotal Crashes crashesfaear]

Mot Fresent

Mot Fresent

Mot Fresent

~

Dd! leEéB ehle !Sls Go to AADT Calculation Tab

Major Road

{5

12

@

(5)
Mo’

Intersection 1

Intersection

AADT 2002

17.500

AADT 2009

17.700

177

AADT 200

17.900

17.90

AADOT 2011

151000

1510

AADT 2012

18,300

15,30

Intersection 1

Intersection 2

Major Rioad
atal ]

.00

AA £

Ailil

AA

£

AA

(=] [=] (] [} [m]

E6

AR

.10
.20
7,30
F400:

il

Load Data

Print Input Info Return to Main
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Froject Description State Route 2B Reconstruction

Analyst CC

Agency or Company Consulting Inc

State IL

Diate Ferformed a0z

Jurizdiction Dliskrict 3

Study Period 2008 ko 2012

Fioadway SH 260

Intersection Mame Select Intersection Intersection 1 Intersection 2

Foadway SH 260 SH 260

Iajor Fioad Mame SR 260 SR 260

Iinar Foad Mame Giolf Bd Lowala St

Intersection type [35T, 45T, 450G 35T 45T

Interzection skew angle [degrees] [IF 45T, does skew differ for minor legs?] [(YesiNo] Mo (=] s

Skew For Leg 1Al I 1 15

Skew for Leg 2 [45T only): 0 0 I

Mumber of signalized or uncontrolled approaches with a left-turn lane (0,1, 2, 3, 4] I 1 0

Mumber of signalized or uncontrolled approaches with a right-turn lane [0,1, 2, 3, 4] 0 0 I

Intersection lighting [presentfnot present] Mok Present kot Present i Mot Present

EABLC - Fatal and Injury Only Crashes. [observed crashesfyear] 2 1

FDOO - Property Damage Only Crashes. [observed crashesiyear] 12 E

EABCO - Total Crashes [crashesfyear] —

MULTIYEAR ANALYSIS G to AADT Calculation Tab

Ilajor Foad Intersection 1 | Intersection 2
AADOT 2003 17,500 17,500
ALDOT 2003 17, ro0 17,700
AADOT 2010 17,900 17,900
ALDOT 201 15,100 18,100
ALDOT 2012 18,200 18,300
Mlajor Fioad Intersection 1 | Intersection 2
ALDT 2003 F.000 3500
ALDT 2003 7100 3560
[£8DT 200 ¥.200 3500
ALDT 201 ¥.a00 3550
ALDOT 2012 7400 3,700

Load Cata Print Input Info

Crash By Year

STEP 8: Once all the data have been input and reviewed, the next step is to set up the spreadsheets.
Click on the LOAD DATA button to run the setup procedure.

Two additional buttons are at the bottom of the page:
Print Input Info is used to set the segment data input tab for printing using the Page Break View.

Crash by Year is an optional button. This utility is used only if the user wants to document the crashes
by year and by segment in the spreadsheet. By clicking this button, additional rows at the bottom of the
page will be unhidden and crash data for each segment included in the analysis, by severity levels for
each study period year, can be entered. In addition, a new button appears (Upload Number of Crashes
by Year) and is used to populate the crash data input in the main input table.

STEP 9: After the process is done running, a new window appears providing instructions about the next
steps. It indicates what tab contains the summary sheet, and how to move forward with the analysis.
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From this point forward, the steps are the same either using the original five-step process, or using the
new Load Data option. Details about the five-step process are provided in Chapter 3.

- L e — ==

Based on the selected options, the tool has set up calculation and summary
sheets.

Calculation tabs can be seen by clicking the"Show Calculations"Button in the
Main Menu - Qutput Tab.

For this analysis, results can be found under the TLR_7_Site EB Total tab
Close the Main Menu user form using the"x"located in the top right corner, and
proceed with reviewing the input data.

If youwould like to go back to the Main menu, click on any of the
"Return to Main"buttons located under the instructions and summary tabs

2.3 Multiyear Analysis Applying Growth Factor

Another major change in the new version of the tool is the incorporation of a new method for conducting
the multiyear analysis by applying a traffic growth factor. Originally, if the user wanted to conduct a
multiyear analysis, AADT by year was a required data input. Annual AADT data are not always available;
therefore, application of a growth factor will require entering data for 1 year only, and the tool will
extrapolate the results of the predictive method by applying the growth factor.

2.3.1 Introduction

The following example demonstrates the steps required to run a multiyear analysis by applying a traffic
growth factor. This method is similar for all three modules (rural two-lane, rural multilane, and urban and
suburban arterials). The multilane rural roads predictive method is used in this example.

STEP 1: Enter the following data in the Getting Started user form. The project is located in District 1,
study period is 2008-2012, and the facility is a Rural Multilane Highway. Click Start Analysis. Note: this
example is also a crossover between the two study periods for which calibration factors have been
developed (2006-2008 and 2009-2011).

‘ @
Getting Started

1. Please select the District where this project is located.
{¢ District 1

I (" District 2 to District 8

2. What is the study period of the analysis? {max 5 years)

From 2008

a 2012

3. What is the fadility type?
¢ Rural Two-Lane, Two-Way Roads
& Rural Multlane Highways
™ Urban and Suburban Arterials

Printed 12/19/2014 Page 13 of 87
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STEP 2: The main menu user form will open up as shown below.

STEP 3: Select the New Project button.

N ppartment
Input Data \0utput Data \

Load from Table

Load Input Data
from Table

Step 1 Step2 Step 3
New Project Project Divided Segment
Information Input
Step 4 Step s Step &
Undivided Setup

Intersection Input

Segment Input Spreadsheet

| TTF SOG ]
Exit HSM Tool

e o
Multilane Rural Roads Analysis Input ot

Analysis Input:

Total Number of Divided Segments : ER|
[|  Total Number of Undivided Segments : 2 :I
Total Number of Intersections : 2 :I
Study Period : From to

Multiyear Analysis

(@]
(‘

Analysis Method
Estimate Predicted Number of Crashes: )
Estimate Expected Number of Crashes: c

Return to Main

The Multilane Rural Roads Analysis Input user form will appear.

STEP 4: Enter the required data. For this example, two divided segments, two undivided segments, and
four intersections will be analyzed. The study period (2008 to 2012) will be pre-populated. For the
multiyear analysis, Apply Linear Traffic Growth Factor (%) is selected, and a value of 2 is used.

The analysis method for this example is the Expected Number of Crashes using observed crash data
at the project level. The total number of crashes for the project per year is 16. Once all the data are

entered, click on Return to Main.

Printed 12/19/2014

,
Multilane Rural Roads Analysis Input ‘:- ]

Analysis Input :

Total Mumber of Divided Segments : 2 :l
Total Mumber of Undivided Segments : 2 :I

Total Mumber of Intersections : “+ :I
Study Period : From | 2008 to | 2012
Multiyear Analysis

‘Apply Linear Traffic Growth Factor (%) 2 &

Enter AADT for Each Year )

analysis Method
Estimate Predicted Number of Crashes: )

Estimate Expected Number of Crashes: I

Analysis Report
Observed Crash Data by Site Available: (o

Observed Crash Data for the Project Available: o)

Project Crashes

Project Total Mumber of Crashes/Year: 18

i Retum to Main

Hard Copies of Document are Uncontrolled
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STEP 5: Click on Project Information and enter details about the project. Once the form is filled up,
select Return to Main to go back to the main menu.

Multilane Rural Road Project Information

]

General Project Information

| R |
Exit HSM Tool

. - = . | Sample Corridor =g SR 27
1 m Departs O = = Project Description : Roadway :
Input Data \0utput Data\ Analyst : cc State : n
Lead from Table Agency/Company: ot Jurisdiction : 01
Load Input Data
from Table Date (mm/ddfyyyy) : | 09/04/2013 Study Period : 2008 to 2012
Step 1 Step2 Step3
Divided Segment Project Information Intersection Project Information
New Project Project Divided Segment [
Information Input . MP 21.0
: Roadway Section : Major Road : SR 27
Step 4 Step & Step & Undivided Segment Project Information ’7
uckidad Intersection Input Set up MP 23.0 Hnor Road e
Segment Input P! Spreadsheet Roadway Section : -

Return to Main

STEP 6: Depending on the Analysis Input, enter the data. Yellow cells are hard coded values. Blue cells
are dropdown menus with pre-set options. In this example, all facility types are included (divided and

undivided segments, and intersections); to continue, click on the Divided Segment Input button. A new
user form appears asking the user to choose the data input method. Data can be input either using user
forms or in a table format. For this example, the Read Data from Table option is selected.

LA

1 lllinois Depa =
Input Data | Qutput Data |

Load from Table

Load Input Data
from Table

Stept Step2 Step3
New Project Project Divided Segment
Information Input
Skpil) StepS Step 6
Undivided Intersection Input Set up
Segment Input P Spreadehet

| T G |
Exit HSM Tool

Once data entry is completed, select Return to Main.

Printed 12/19/2014

Input Divided Segment Data

Enter Data Manually

i Read Data from Table

Project Description Sample Corridor
Analyst cc

Agency or Company IDOT

State I

Date Performed 9/4/2013
Jurisdiction D1

Study Period 2008 to 2012
Roadway SR 27

Segment Name Select Segment Segment 1 Segment 2
Length of Segment, L {mi) 1.2 0.8
AADT (veh/day) 15,000 15,000
Lane Width (ft) 12 12: 12
Shoulder Width (ft) 6 [ [
Shoulder Type - Right Shoulder for Divided Segment Paved Paved Paved
Median Width () 30, 50,
Segment Lighting (present/not present) Mot Present Mot Present Mot Present
Auto Speed Enforcement (present/not present) Mot Present Mot Present (Mot Present

Print Input Info

Return to Main

Hard Copies of Document are Uncontrolled
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STEP 7: Repeat the same process for undivided segments (if applicable). Select Undivided Segment

Input and complete the data entry. Click Return to Main to go back to the main interface.
RumIMuIt\\an=nghT£; =)

Printed 12/19/2014

Step 1

MNew Project

N [
Input Data IOutput

E;at; |

Load from Table
Load Input Data
from Table
Step2

Project
Information

Step3

Divided Segment
Input

Step4

" Undivided
Segment Input

Steps

Intersection Input

Step

Setup
Spreadshest

1=}

Exit HSM Tool

Project Description

Sample Corridor
cC

Analyst

Agency or Company IDOT

State L

Date Performed 9/4/2013
Jurisdiction D1

Study Period 2008 to 2012
Roadway SR 27

Segment Name Select Segment Segment 1 : Segment 2
Length of Segment, L {mi) 0.7 12
AADT (veh/day) 16.000 16.000
Lane width (ft) 12 12 12
Shoulder width {ft) 6 6 6
Shoulder type Paved Paved: Paved
Side Slopes 15 15 15
Segment lighting (present/not present) Mot Present Not Present :Not Present
Auto speed enforcement (present/not present) Mot Present Not Present :Not Present
Print Input Info Return to Main

Hard Copies of Document are Uncontrolled
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STEP 8: Select Intersection Input and complete the data entry. Click Return to Main to go back to the

main interface.

) Hiinois Departmes
Input Data |0utput Data|

Load from Table

Load Input Data
from Table
Step 1 Step2 Step 3
hew Project Project Divided Segment
Information Input
Step 4 StepS Step s

Undivided
Segment Input

s

Setup
Spreadsheet

Exit HSM Toal

Intersection Input

Project Description

Sample Corridor

Analyst cC

Agency or Company IDOT

State IL

Date Performed 9/4/2013
Jurisdiction )]

Study Period 2008 to 2012
Roadway SR 27

Intersection Name

Select Intersection

Intersection type (3ST, 45T, 45C)

Number of signalized or uncontrolled approaches with a left-turn lane (0, 1, 2, 3, 4) 0

Number of signalized or uncontrolled approaches with a right-turn lane (0, 1, 2, 3. 4) 0

Intersection lighting (present/not present)

Mot Present

Print Input Info Return to Main

AADT,c (vehiday) 15,500 16,000 16,000 16,000
AMDT ines (vehiday) 1500 4,000 5,000 1,500
Intersection skew angle (degrees) 0 0

STEP 9: Once all the data entry is completed, select Set up Spreadsheet. This button will run the entire
set-up process for the application of the predictive method.

Printed 12/19/2014

Input Data |Qutput Data|

Load from Table

Load Input Data
from Table

Step 1 Step 2 Step 3
New Project ijec_l Divided Segment

Information Input

Step 4 Step 5 Step &

Undivided

Segment Input Intersection Input

©setup
Spreadsheet

AAEHD |

Exit HSM Tool

Hard Copies of Document are Uncontrolled

Page 17 of 87



IDOT HSM Crash Prediction Tool

STEP 10: Once the process is finished running, a pop-up window will appear, providing the user with
instructions on the next steps, and where to find results of the analysis. Click OK to continue, and close
the main menu interface to go to the summary sheet.

7 epartmen
) Input Data | Output Data |
Based on the selected optiens, the tool has set up calculation and summary Load frem Table
sheets. o . . Load Input Data
Calculation tabs can be seen by clicking the"Show Calculations"Button in the from Table
Main Menu - Qutput Tab.
) - - - Step 1 Step2 Step 3
For this analysis, results can be found under the MLR_9_RuralMultiLn_Proj_EB Tot = = =
tab Project Divided Segment
X X New Project Inf t Input
Close the Main Menu user form using the"x"located in the top right corner, and I E Ty A
proceed with reviewing the input data. l
Step 4 Step 5 Step &
I you would like to go back to the Main menu, click on any of the Undivided . Set up
"Return to Main"buttons located under the instructions and summary tabs Segment Input Intersection Input Spreadsheet
iz Lo} |

Exit HSM Tool

STEP 11: Results can be found in Tabs MLR_9_RuralMultiLn_Proj_EB_Tot and
MLR_105_ProjEB_EXSum_GF. Also, in the same location where the tool is saved, the user will find a
new Archive folder containing the background calculations for the two study periods.

1 Start | MLR_105_ProjEB_ExSum_GF

MLR_9 RuralMultiLn_Proj EB_Tot !

Multilane Rural Roads Ezecutive Summary Sheet

@ crzn

= o Morksheet 74 -- Predicted and Observed Crashes by Severity and Site Type Using the Project-Level EB Method

Analyst cc Roadway ShRaY

Agency or Company  IDOT Jurizdiction juj]

Diate Performed 142013 Study Period 2008 bo 2012

Project Descriptian ample Corridor

Total Crashes Per Year [KABCO) Total Crashes Per Year [KABC) Total Crashes Per Year [PDO
Froject Predicted Ezpected HSM Predicted Ezxpected HSM Predicted Ezxpected
F ial For F ial For F
C r g g g g
emponents crash crash Safety crash crash Safety crash crash Safety
M pocsioiapmawceM oot jrance (HSMPSI) [N unapey | Noopeuage) | (HSM PSI
PROJECT SUMMARY
Project Summary 471 332 oo 237 oo 234 165 oo
[ e [ Je—— HSM P51
Crash Severity Level Predicted average crash Ezp d ge crash  F ial For Imp
frequency [crashesiyr frequency [crashesiyr) [crashesiyr)

Total (KABCO] 471 iy oo

Fatal and Injury [KABC) 237 167 oo

Property Damage Only [POO] 234 16.5 0.0

Predicted and Observed Crashes by Severity and Site Type
Using the Project-Level EB Method
s00

o
3
ES
H
HSM PSsI £
i
S
&
0% i
IFatal and :
Injury
(K&BC)
WPropersy Fatal and Injury Property Damage
Tetal (KAECO| an
Damage Al ! [KABC) QOnly PDO)
Only FOD) Jymncy (crashes/yr) 47.1 237 234
wency 332 167 165
Erashes/yr) 0.0 0.0 [T

“Mate:

HSM PSI: The AASHTOHSM refers to thiz value az the Excess Expected Average Crash Frequency with Empirical Bayes [EB) Adjustment. This refers to the difference between
the EB adjusted average crash frequency and the predicted average crash frequency obtained from the application of the AA8SHTO HEM Satety Perfarmance Functions.

WMinois Specific PSI: This iz the difference between the EB-adjusted average crash frequency and the predicted average crash frequency obtained from the application of the
llinoiz Safety Perfarmance Functions.

4

MLR_102_ProjEB_ExSum

MLR_4.1_Div_Seg_Input

Printed 12/19/2014
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Multilane Rural Roads Summary Sheet

2 e Worksheet 5A - Predicted and Observed Crashes by Severity and Site Type Using the Project-Level EB Method Rewrn o lin
Analyst cC Roadway SR 27
Agency or Company IDOT Jurigdiction D1 Hide Unused
Date Perfarmed 97412013 Study Period 2008 to 2012 Rovs
Project Description Sample Corridor
r 6 @ ] @) &) ®) @ ®) ® i0) n (12) (13) Urinds Al Rows
Predicted average crash frequency Observed
site type (crasheslyear) crashes, Overdispersion H B Wa Ha v il Wotsoms
P N gregosse N gregosse [y Nopzenes Parameter,k [ Equation A-8 | Equation A0 | Equation | Equation | Equation | Equation | Equation
TOTAL) (@) (PDO) _|(erasheshyean) ErEF | sat(Ere) | A0 A1 A2 A3 A4
ROADWAY SEGMENTS DIVIDED
Segment 1 (Divided) 760 8 87 - 77 2504 81 - - - - -
Yearl — 200 609 1 79 - 77 2308 79 - - - - -
Year2 — 200! 685 5 83 - 77 2404 80 - - - - -
Yeard — 201 759 8| 87 - 77 2501 81 - - - - -
Yeard — 201 834 2 909 - 77 2603 82 - - - - -
Years —- 2012 EER] 1.964 1.947 - 0177 2708 0832 - - - - -
Segment 2 (Divided) 2431 1221 1210 - 0.266 1571 0.803 - - - - -
Year! —- 2008 2334 1174 1.160 - 0.266 1447 0.787 - - - - -
Year2 — 2009 2383 1197 1.186 - 0.266 1508 0.796 - - - - -
Year3 —- 2010 2431 1221 1210 - 0.266 1569 0.803 - - - - -
Yeard - 2011 2479 1.245 1234 - 0.266 1632 0.811 - - - - -
Year5 - 2012 2529 1.270 1.258 - 0.266 1698 0.820 - - - - -
ROADWAY SEGMENTS UNDIVIDED
Segment 1 (Undivided) 497 2.58! .908 — ¥ 5.416 97 - - - - -
Year! — 200 208 2.48 25 - .268 4967 74 - - - - -
Year2 — 201 410 2.53 872 - .268 5204 36 - - - - -
Year3 —-20 498 2.58 909 - .268 5414 .097 - - - - -
Yeard — 20 588 2.64 947 - .268 5633 108 - - - - -
Years -2 680 El 986 - 68 5861 119 - - - - -
Segment 2 (Undivided) 708 3 271 - 58 84 97 - - - - -
Yearl — 200 7386 51 128 - 56 15 74 - - - - -
Year2 — 200! 7560 5 209 - 56 21 86 - - - - -
Yeard — 201 LN 3 273 - 56 282 97 - - - - -
Yeard — 201 7865 2 338 - 56 657 108 - - - - -
Years - 2012 8023 4618 3.405 - 0.156 10047 1119 - - - - -
INTERSECTIONS
Intersection 1 372 .05 319 - 460 91 .045 - - - - -
Year1 - 200 263 .00 257 - .460 56 020 - — — — -
Year2 — 201 29 03 295 - .460 95 035 - - - - —
Years - 20 75 05! 321 - .460 95 04! - - - - -
Year4 — 20 23 07 347 - .460 00 051 - - - - -
Yeard - 20 1 .09 T4 - 461 809 .06 - - - - -
Intersection 2 09 .23 79 - .49, 24990 BT - - - - —
Year! — 6798 .04 757 - .49, 22831 .83 - - - - -
Year2 — 200 6975 .15 .819 - .49, 24033 .85 - - - - -
Year3 —- 201 7114 .23 876 - .49, 25.004 BT - - - - -
Yeard — 201 7.257 .32 .933 - 9. 26.014 .89 - - - - -
Year5-—-2012 7402 4410 2992 - 0494 27 065 1912 - - - - -
Intersection 3 5.157 031 9.125 - 0.277 63.68 2.049 - - - - -
Yearl—2008 4.549 807 8.742 — 0.277 58.63 2.007 — — - - -
Year2 — 2009 4.857 908 8.949 — 0.277 61.14: 2.029 — — - - -
Year2 —2010 5.154 026 9.128 — 0.277 63.61 2.049 — — - - -
Yeard —2011 15.457 6.146 9.311 — 0.277 66.183 2.069 — — - - -
Year5—2012 15766 6.269 9.497 - 0.277 68.857 2.090 - - - - -
Intersection 4 4.106 2267 1.839 — 0.494 8.336 1.424 - - - - -
ear! — 200! 3.926 164 762 - 0 7.616 393 - - - - -
ear2 — 200! 4.028 226 203 — [i] 8.017 AN — — - - -
ear3—201 4.109 270 829 — [i] 8.341 425 — — - - -
eard —201 4.191 316 876 — [1] 8.678 .429 — — - - -
Year5 — 2012 4275 2362 1.913 — 0.494 9.028 1.453 — — — — —
COMBINED (sum of column) 47141 23724 23417 16 — 118378 10.204 0.285 24,889 0.822 41.600 33.235
Worksheet 4B — Project-Level EB Method Summary Results
r [§]] @) [E]]
Crash severity level N pramten M gxpectsa
Total (2)cous from Worksheet 54 (13)cons from Worksheet 5A
47. 332
Fatal and injury (Fl) (3)coms from Worksheet 5A (Blrota * (2)a1 1 (2) Torar
237 167
Property damage only (PDO) (4)cous from Worksheet 5A (Bhora* (oo (2) ToraL
23. 165
MLR_102_ProjEB_ExSum MLR_4.1_Div_Seg_Input MLR_4.2_Und_Seg Input MLR_6.1_Int Input MLR_9 RuralMultiln_Proj EB_Tot (]

STEP 12: To print, export, make changes, or view the detailed calculations, return to the summary sheet
tabs, and use the Return to Main button located in the top right corner.

Printed 12/19/2014

Rural Multilane Highways

9
Input

Data | Output Data |

Load from Table

Step 1 Step2 Step 3
Mew Project Project Divided Segment
Information Input
Step 4 Step 5 Step 6
Undvided Intersection Input el
Segment Input P! Spreadsheet

Exit HSM Tool
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Once in the main menu, go to the Output Data tab to access the different utilities included in the tool.

Details about the different utilities included in the Output Data tab are provided in Chapter 4.

Printed 12/19/2014

Show
Analysis Calculations

Print Preview

Edit/Change

St Analysis

Help ‘

HIO |

Exit HSM Toal
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IDOT HSM Tool Application of the Predictive

Methods

3.1 Rural Two-Lane, Two-Way Roads

3.1.1 Introduction

Chapter 10 of the HSM provides a methodology for estimating the predicted average crash frequency,
crash severity, and collision types for rural two-lane, two-way facilities. This chapter is applicable to
facilities with two-lane and two-way traffic operations that do not have access control or are outside of
cities with a population less than 5,000 people. Details about the applicability of this module can be

found in the HSM Section 10.3.

This example illustrates how to apply the Rural Two-Lane, Two-Way Roads predictive method using the
IDOT HSM tool. It will also illustrate how to access the background calculations, and the calibration and
crash default tables used in this analysis.

STEP 1: The screen capture below shows the opening page of the IDOT HSM tool. Click on the
Rural Two-Lane, Two-Way Roads button to begin with the analysis.

=2

Getting Started

1. Please select the District where this praject is located.
" District 1

= District 2 to District 9

2, What is the study period of the analysis? (max 5 years)

From 2008
o 012

3. What is the fadlity type?
* Rural Two-Lane, Two-Way Roads
" Rural Multilane Highways
" Urban and Suburban Arterials

STEP 2: A new window opens and shows the main menu interface. The main menu is comprised of two
main tabs: Input Data and Output Data. The Input Data tab opens by default when starting the tool.
The output tab contains a series of utilities including print preview, export, among others. Details about
the output tab utilities are provided in Chapter 4.

Printed 12/19/2014

Rural Two-Lane, Two-Way Roads [

e

- Input Data | Output Data |

Load from Table Step 1 Step2

Load Input Data
from Table

Project
Information

| New Project

Step3 Step 4 Step 5

Set up
Spreadshest

Segment Input Intersection Input

..... o Exit HSM Tool
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Six buttons are displayed on the Input Data tab.

The user now has the ability to run the analysis using two methods. The first one is using the button
Load Input Data from Table (described in Section 2.1), and the second one is following steps 1 through
5 (Five Step Process). Both methods produce the same results, but the first one is an abbreviation of the
second method. Section 2.1 includes an example using the Load Data from Table process.

For illustrative purposes, this example will be conducted using the Tool’s Five Step Process.
STEP 3: Click on the button labeled New Project. The Analysis Input user form will appear.

Rural Two-Lane, Two-Way Roads Analysis Input lﬁ,l
Analysis Input :
Total Mumber of Segments : 2 :I
Total Number of Intersections : 2 :I

Study Period : From | 2008 o | 2012

[l Multiyear Analysis
Apply Linear Traffic Growth Factor (3%) -

Enter AADT for Each Year (!

Rural Two-Lane Two-Way Roans‘;.—...-, |
| Analysis Method
@ liinois m of Wm Estimate Predicted Mumber of Crashes: £
= Input Data } Output Data ‘ Estimate Expected Number of Crashes: £

Load from Table Step 1 Step2

Load Input Data
from Table

Project

Realecs Information

i Step3 Step4 Steps

Segment Input Intersection Input

Set up
Spreadsheet

[ Return to Main

RASH[D Exit HSM Tool

STEP 4: Input the information requested in the fields. The Total Number of Segments and the Total
Number of Intersections should be a number between 0 and 50. The default number of segments and
intersections is 2. The Study Period will be already pre-populated. This represents the period for which
crash data are available (for example, 2008 to 2012). The tool has been designed to handle a maximum
of 5 years.

Multiyear analyses can now be conducted using either a growth factor or entering AADT for each
analysis year. An example with the application of growth factor is provided in Section 2.3. Multiyear
analysis options will be enabled only when the difference between study period years is greater than 1.

If Apply Linear Traffic Growth Factor (%) is selected, be sure to enter the respective value in
percentage. If AADT for each analysis year is available, select Enter AADT for Each Year by clicking on
the circle next to the text. If the latter is selected, a new window will open informing the user that AADT
information for each year must be entered in Steps 3 and 4.

Analysis Method: If observed crash data are not available, select Estimate Predicted Number of
Crashes by clicking on the circle next to the text. If observed crash data are available, select Estimate
Expected Number of Crashes by clicking on the circle next to the text.

The expected crash frequency is obtained by applying the Empirical Bayes Method. This method
combines the predicted average crash frequency with the observed crash data to provide a more reliable
estimate. Selecting the Estimate Expected Number of Crashes option will enable the Analysis Report
frame. There are two methods to apply the EB adjustment using observed crash data. The Observed
Crash Data by Site Available option is used when available crash data are disaggregated by site
(segments and/or intersections), and the Observed Crash Data for the Project Available option is
used when observed crash data are only available at aggregated/project level across the all the sites.

Printed 12/19/2014 Page 22 of 87
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Refer to HSM Sections A.2.4 and A.2.5 (Pages A-19 and A-20) for additional details on the different
EB methods.

This analysis includes two segments and two intersections. The study period is from 2008 to 2012.
The multiyear analysis will be conducted using AADT for each year. Estimate Expected Number of
Crashes using Observed Crash Data by Site is the selected analysis method.

' ™
Rural Two-Lane, Two-Way Roads Analysis Input M

Analysis Input :

Total Number of Segments : 2 :I
Total Mumber of Intersections : 2 :I

Study Period : From | 2008 to | 2012

Multiyear Analysis
Apply Linear Traffic Growth Factor (%) .

Enter AADT for Each Year o

Analysis Method
Estimate Predicted Number of Crashes: .

Estimate Expected Number of Crashes: (s

Analysis Report
Observed Crash Data by Site Available: >

Observed Crash Data for the Project Available: .

- __
Microsoft Excel “ [

Enter AADT for each year in Steps 3 and Step 4.

Return to Main

When complete, click on the Return to Main button to return to the main input window.
STEP 5: On the main menu, select the button labeled Project Information.

llinois Department of Transportation
- Input Data | Qutput Data |
Load from Table Step 1 ] Step 2
Step 3 Step 4 Step S
Segment Input Intersection Input Spi;‘d:heet

AASHIO Exit HSM Tool
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Rural Two-Lane, Two-Way Roads Project Information @
General Project Information
Project Description : | Roadway :
Analyst : State :
Agency/Company: Jurisdiction :
Date (mm/dd/yyyy) : Study Period :
Segment Project Information Intersection Project Information
Roadway Section : Major Road :
Minor Road :

Return to Main

STEP 6: Complete the information requested in the General Project Information input window. For
Segments Project Information field, enter either a reference milepost or Key Route or Marked Route, or
the reference milepost. Key Route refers to the lllinois Roadway Information System (IRIS) terminology
and is a universal identifier for any segment. Marked Route refers to the Division of Traffic Safety route
inventory. The key route information is not necessary for intersections, but all information provided will
assist in tracking projects. For Intersection Project Information, enter a description for Major Road and
Minor Road (for example, SR 27 and Cicero St, respectively). When all fields have been completed,

click on Return to Main.

-
Rural Two-Lane, Two-Way Roads Project Information

General Project Information

Project Description : m
Analyst : [cc
AgencyfCompany: W
Date (rmjddiyyyy) ;| 090%2013

Segment Project Information

Roadway Section : MP 21.0

Roadway : ECE
State : E
Jurisdiction : W
Study Period ’W

Intersection Project Information

Major Road : SR 27
Minor Road : W

Return to Main

STEP 7: Select the button labeled Segment Input.

Printed 12/19/2014
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- Input Data |Output Data |

Load from Table Step 1 Step 2
gt pewl et foreition

Step 3 Step 4 Step 5
Segment Input Intersection Input Spri?dzﬁeet

AASH[D

Exit HSM Tool
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NOTE: Depending on the analysis input data entered, there are instances when arm
additional user form appears asking about the data entry method.
Input Segment Data b tﬂh,l

Enter Data Manually Read Data from Table

Enter Data Manually: Data éntry is performed one facility at a time using a user
form.
Read Data from Table: Data entry is performed for all facilities using a table

k(worksheet) /

The main interface closes, and two new tabs appear. Segment and intersection data are entered in these
two tabs. The naming convention varies between different modules. TLR is for two-lane rural roads, MLR
is for multilane rural roads, and UrbArt is for Urban and Suburban Arterials. For this example, the
TLR_3_Seg_Input and TLR_5_Int_Input tabs are used for data entry. The tabs are sequentially
numbered, and are displayed based on the type of analysis selected.

H | 1 Start | TLR 3 Seg Input TLRE_5 Int_Input

STEP 8: Enter data in the color-coded cells. Cells highlighted in yellow are hardcoded values. Cells
highlighted in blue are dropdown menus with pre-set options. If particular data values are the same
among all facilities, the user can copy and paste, or drag values among the different facility types.
Table 1 provides details of the different variables needed to run the predictive method for segments.
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Printed 12/19/2014

Project Description State Route 27 Reconstruction
Anahvst CC
Agency or Company Consulting Inc
State L
Date Performed S42013
Jurisdiction District 3
Study Period 2008 to 2012
Roadway Cicero 5t
Segment Name Select Segment : Seoment 1 : Segment2
Roadway SR27 SR27
Roadway Segment MP21.0 MP23.0
Segment Length (mi} 0.8 12
Lane width (ft) 12 12
Shoulder width (ft} [ 6 [
Shoulder type Paved Paved Paved
Length of horizental curve (mi}
Radius of curvature (ft}
Spiral transition curve (present/not present) Not Present Mot Present ; Not Present
Superelevation variance (fi/ft)
Grade (%} 2 2
Driveway density (driveways/mile) 1 1
Centerline rumble strips (present/not present) Not Present Mot Present : Not Present
Pagsing lanes [present (1 lane) /present (2 lane} / not present)] Not Present Mot Present ; Mot Present
Two-way left-turn lane (present/not present) Mot Present Mot Present { Not Present
Roadside hazard rating (1-7 scale) 3 5 5
Segment lighting (present/not present) Not Present Mot Present ; Mot Present
Auto speed enforcement (present/not present) Not Present Mot Present i Mot Present
KABC - Fatal and Injury Onhy Crashes. (observed crashes/year) 2 1
PDO - Property Damage Onby Crashes. (observed crashesfyear) L] 12
KABCO - Total Crashes (crashes/year) _
MULT'YEAR ANALYSIS Go to AADT Calculstion Tab
Segment Name Segment 1 | Segment 2
AADT 2008 17,500 17,500
AADT 2009 17,850 17,850
AADT 2010 18,250 18,250
AADT 2011 18,650 18,650
AADT 2012 19,050 19,050
Print Input Info Return to Main
Crash By Year

Hard Copies of Document are Uncontrolled
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TABLE 1

Rural Two-Lane Segment Data Needs

Variable Name

Data Description

Segment name

Name of the roadway segment. Up to 50 segments

Length of Segment

Miles

AADT AADT for roadway segment
Lane width Feet

Shoulder width Feet

Shoulder type Paved, gravel, composite or turf
Length of horizontal curve Miles

Radius of curvature Feet

Spiral transition curve Present or not present
Superelevation variance Feet/feet

Grade Percent

Driveway density

Driveways/mile

Centerline rumble strips

Present or not present

Passing lanes

Present (1 lane), present (2 lane) or not present

Two-Way Left-Turn lane

Present or not present

Roadside hazard rating

1-7 scale with 1 the safest and 7 the most dangerous

Segment lighting

Present or not present

Auto speed enforcement

Present or not present

Calibration factor

Derived from calibration process

The user may select from three buttons:

Return to Main is used to go to the Main Menu.

Print Input Info is used to set the segment data input tab for printing using the Page Break View.

Crash by Year is an optional button only used for the Estimate Expected Number of Crashes using
Observed Crash Data by Site Available analysis method. This utility is used only if the user wants to
document the crashes by year by segment in the spreadsheet. By clicking this button, additional rows
at the bottom of the page will be unhidden and crash data for each segment included in the analysis,
by severity levels for each study period year, can be entered.

In addition, a new button (Upload Number of Crashes by Year), which is used to populate the crash
data input in the main input table, appears.

After entering the data in the worksheet for both segments, click Return to Main.

Printed 12/19/2014

Crash By Year

Observed Crash Documentation

Segment Name

KABC Crashes 2008

KABC Crashes 2008

KABC Crashes 2010

KABC Crashes 2011

KABC Crashes 2012

Segment Name

Segment 1

Segment 2

PDO Crashes 2008

PDO Crashes 2009

PDO Crashes 2010

PDO Crashes 2011

PDO Crashes 2012

Upload Number of Crashes By Year

Hard Copies of Document are Uncontrolled
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STEP 9: Select the button labeled Intersection Input.

Rural Two-Lane Two-Way Roads

= Input Data |0utput Data]

Load from Table Step 1

Load Input Data

from Tabla MNew Project

O

=)

Step 2

Project
Information

Step 3 Step 4

Segment Input élmerseciinn Input

Step 5

Set up
Spreadsheet

AASH[D

Exit HSM Tool

STEP 10: Enter data in the color-coded cells. Cells highlighted in yellow are hardcoded values. Cells
highlighted in blue are dropdown menus with pre-set options. If particular data values are the same
among all facilities, the user can copy and paste, or drag values among the different facility types.
Table 2 provides details of the different variables needed to run the predictive method for intersections.

TABLE 2
Rural Two Lane Intersections Data Needs

Variable Name

Data Description

Intersection name

Intersection Name. Up to 50 intersections

Intersection type

38T, 4ST, 4SG

AADT major AADT for major roadway segment
AADT minor AADT for minor roadway segment
Intersection skew angle Degrees
If 4ST, does skew differ from minor legs? Yes or No

Skew angle for leg 1 Degrees

Skew angle for leg 2 (4ST Only) Degrees

Signalized/Uncontrolled approaches with left turn lane

Between 0 to 4

Signalized/Uncontrolled approaches with right turn lane

Between 0 to 4

Intersection lighting

Present or not present

Calibration factor

Derived from calibration process

Printed 12/19/2014
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Project Description State Route 27 Reconstruction
Anahyst e

Agency or Company Consulting Inc

State IL

Date Performed 8/4/2013

Jurisdiction District 3

Study Period 2008 to 2012

Roadway Cicero 5t

Intersection Name Select Intersection iIntersection 1 _:intersection 2
Roadway SR27 SR37
Wajor Road Name SR 27 SR 27
Winor Road Name Cicero 5t Golf Rd
Intersection type (35T, 45T, 43G) 45T 35T
Intersection skew angle (degrees) [If 45T, does skew differ for miner legs?] (YesiNo) No No No
Skew for Leg 1 (All): 0 0 0
Skew for Leg 2 (45T only) 0 0 0
Number of signalized or uncontrolled approaches with a left-turn lane (0,1, 2, 3, 4) 0 0 1]
Wumber of signalized or uncontrelled appreaches with a right-turn lane (0, 1, 2, 3, 4) 0 0 o
Intersection lighting (present/not present) Not Present :Not Present Mot Present
KABC - Fatal and Injury Only Crashes. (observed craghesiyear) 1 o
PDO - Property Damage Only Crashes. (observed crashesdyear) 5 7
I

KABCO - Total Craghes (craghesiyear)

MULT'YEAR ANALYS'S Go to AADT Calculation Tab

Wajor Road Intersection 1 iInts tion 2
AADT 2008 17,500 17,500
AADT 2009 17,700 17,700
AADT 2010 17,800 17,900
AADT 2011 18,100 18,100
AADT 2012 18,300 158,300
Major Road Intersection 1_:lIn tion 2
AADT 2008 3,500 1,800
AADT 2009 3,600 1,850
AADT 2010 3,700 1,900
|AADT 2011 3,600 1,950
AADT 2012 3,900 2,000

Print Input Info Return to Main

Crash By Year

Three buttons are at the bottom of the page:

Return to Main is used to go to the Main Menu.

After entering the data in the worksheet for both intersections, click Return to Main.

Printed 12/19/2014

Hard Copies of Document are Uncontrolled

Print Input Info is used to set the segment data input tab for printing using the Page Break View.

Crash by Year is an optional button only used for the Estimate Expected Number of Crashes using
Observed Crash Data by Site Available analysis method. This utility is used only if the user wants to
document the crashes by year by segment in the spreadsheet.
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— —
Rural Two-Lane Two-Way Roads

- Input Data | Output Data |

Load from Table

Load Input Data
from Table

Step 1

MNew Project

Step 2

Project
Information

Step 3

Segment Input

Step 4

Intersection Input

Spreadshest

AASH|D

Exit HSM Tool |

STEP 11: The last step in the process is to run the Set up Spreadsheet procedure. After the process is
done running, a new window appears providing instructions about next steps. It indicates what tab
contains the summary sheet, and how to move forward with the analysis. Click OK, and the main menu

oo

interface appears.

Based on the selected options, the tool has set up calculation and summary

sheets.

Calculation tabs can be seen by clicking the"Show Calculations”Button in the

Main Menu - Output Tab.

For this analysis, results can be found under the TLR_7_Site EB Total tab

Close the Main Menu user form using the"x"located in the top right corner, and

proceed with reviewing the input data.

If you would like to go back to the Main menu, click on any of the
"Return to Main"buttons located under the instructions and summary tabs

Close the Rural Two-Lane, Two-Way Roads main menu by clicking on the X located in the top right

corner of the user form.

Printed 12/19/2014
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Rural Two-Lane, Two-Way Roads

- Input Data | Output Data |

Load from Table Step 1 Step 2

Load Input Data ; Project
from Table emlFeEs Information

Step 3 Step 4 Step 5

Set up

Segment Input Intersection Input Spreadsheet

AASH[D Exit HSM Tool

STEP 12: After closing the main menu, the predictive method summary is available, along with other
tabs containing back up calculations.

I
|- 1-Start TLR_3_Seqg Tables TLR_3_Seqg_Input TLR_5_Int Tables TLR_5_Int_Input TLR_7_Site EB Total | TLR_91_SiteEB_ExSum

For this example, the summary sheet is located in tab TLR_91_SiteEB_ExSum.

@ cranm Two Lane Rural Roads Executive Summary Sheet Rcturn o Main
- Worksheet 6A — Predicted and Expected Crazhes by Severity and Site Type Using the Site-Specific EB Method
Anahyst cc Roadway Cicero St Hide Unused
Agency or Company Consulting Inc Jurisdiction District 3 Fows
Date Performed 42013 Study Period 2008 to 2012
Project Description  State Route 27 Reconstruction
Uride All Rows
Total Crashes Per Year Fatal and Injury Crashes PerYeartF_I] roperty Damage Only Crashes PerYeartPﬁ
Project Predicted Expected HS5M Potential| Predicted Expected HS5M Potential| Predicted Expected HSM Potential
Components average average for Safety average average for Safety average average for Safety
crash crash Improvement crash crash Improvement crash crash Improvement
U predicted (ro1aill sxpecrea rovar] (HSMPSI) | Nyrediceatrny | Naapecrearrn | (HSMPSI) N, iudicted P00d| N axpecred cpooy|  [HSM PSI)
SEGMENTS
Segment 1 5.8 74 16 19 24 0.5 3.9 5.0 1.1
Segment 2 8.7 9.9 1.2 2.8 3.2 0.4 i 5.9 6.7 0.8
INTERSECTIONS
Intersection 1 a8 79 0.0 4.0 36 0.0 48 43 0.0
Intersection2 | 1.2 42 3.0 0.4 1.4 1.0 0.8 29 2.0
COMBINED c I c I cc
sum of coluﬂ] 245 254 49 8.1 105 1.4 155 18.9 3.4
[[— [Tp— HSM PSI
Crash Severity Level Predicted average crash Expected average crash HSM Potential for
frequency (crashesiyr) frequency (crasheslyr) Improvement (crashesiyr)
Total 24.5 29.4 49
Fatal and Injury (FI} 8.1 10.5 1.4
Property Damage Only (PDO) 15.5 18.9 3.4
Printed 12/19/2014 Page 31 of 87
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N o N ... 1l HSM P51
Crash Severity Level Predicted average crash Expected average crash HSM Potential for
Frequency [crashesiyr) frequency [crashesiyr] Improvement [crashesiyr)
Total 245 29.4 48
Fatal and Injury [F1) a1 05 14
Property Damage Only (PDO] 155 15349 3.4

Predicted and Expected Crashes by Severity Using the Site-
Specific EB Method

350
HSM PSI e
25.0

>

E

0% ]
W Fatal and g 0.0

"‘ Injury [FI) :‘;
WProperty E 150

Damage &

Orly (POO) 3

=
=
o

50

oo

Property Damage

Tetal Fatal arc Injury [Fl} Only [FDO)
W Pradicted sverage crash frequency (crashes/fyr) 145 5.1 155
W Expected averapge crash frequency (crashes/yr) 124 ins 139
il H3M Patential for Improvement [orashes/yr) ] 14 34

“Moate:

HSM PSI: The AASHTO HEM refers to this value as the Excess Expected Average Crash Frequency with Empirical Bayes (EB) Adjustment. This refers to the difference between
the EE adjusted average crash frequency and the predicted average crash frequency obtained from the application of the AASHTO HEM Safety Performance Functions.

Minois Specific PSI: This iz the difference between the EE-adjusted average crash frequency and the predicted average crash frequency obtained from the application of the
lliruois Sakety Ferformance Functions.

The user can navigate through the other tabs to make changes if needed. The predictive method
calculations for each facility type are available and can be displayed using the utilities in the Output Tab
in the main menu. Chapter 4 of this guide provides additional information regarding the different utilities
available for all three modules.

Tab TLR_7_SiteEB_Total, contains the predicted, expected, and observed crashes for all facilities
included in the analysis.
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y Two Lane Rural Boads Summary Sheet
worksheet 4A -- Predicted and Observed Crashes by Sererity and Site Type Wsing the Site-Specific EB Method

Analyst [ Roadway Cicero St
Agency or Company  Cansulting Ine Jurisdiction Diiskrict 3
ad20ms 2005 to 2012

Diate Performed Ztudy Period

Project Description State Route 2T Reconstruckion

o i1l 2 F om P [51 ] [l (]
Expected
Predicted artra‘gt ;:rasl Frequency Obserred a:li:lsz:t::. ‘::::Et
Site type Lcrashesiyear) crashes, | Orerdizpersio - Frequency,
F.. u Parameter, k £ — Ell T
N pecdiciia N oerdiaiea Mt [crashesfyear) f?:::llg:rt o gn::;r;“ C
[TOTAL) [F1) [FDO]) Appendiz Appendi
BROADWAY SEGMENTS
Eegment 1 5737 1861 3.936 10 0.235 0623 T.4
Teard -- 2005 T.353 2,360 4,993 10 0.235
Teard -- 2003 5.233 16E0 3553 10 0.235
Yeard -- 2010 5,350 1717 3633 10 0.235
eard -- 2011 S4BT 1155 5712 L] 0.235
Tears -- 2012 5.0854 1783 3.792 10 0.235
Seqment 2 G.636 2.731 5.305 13 0137 0.715 3.3
Year] -- 2003 1030 5.541 1.453 13 0.137
Teard -- 2003 7.543 2.520 5.523 13 0137
Teard -- 2010 G025 2.576 5.443 13 0137
Teard -- 2011 g.2m 2.632 5.5635 13 0137
ears -- 2012 S.37T 2.683 5655 13 0137
INTERSECTIONE
Intersection 1 a1 4.013 4,505 -] 0.240 0676 1.3
Teard -- 200& 9.6TE 4.055 5.623 =] 0.240
Yeard -- 2003 8.311 3.865 4 446 & 0.240
eard -- 2010 5.508 3.956 4.552 =) n.240
Teard -- 2011 5.705 4.045 4657 -] 0.240
Teard -- 2012 §.303 4.140 4.763 =] 0.240
Inkersection 2 1223 0.333 0.523 T 0.540 04351 4.2
earl -- 2008 1E15 0.515 1.104 T 0.540
Teard -- 2003 10&T 0.351 0.736 T 0.540
Teard -- 2010 1112 0.353 0.753 T 0.540
Yeard -- 2011 1136 0.367 0.763 T 0.540
ears -- 2012 1160 0.375 0785 T 0.540
"COREINED [zum of <olumn] 24 557 3,055 15473 3 - 23331 |
— — —
Workshkeet B -- Bite-Specific EB Method Summary Rezults
ol [1] [2] [3]
Crash sererity level ] predialed M praled
Total [2)COME from warksheet 44 [SICOME from wWarksheot 44
24.537 23.4
Fatal and Injury [F1] [F)COME from waorksheet 44 [Flrora " 1210 (2] Total
2.055 10.3
Froperty Damage Only (FOO) [41COME from worksheet $4 [Flrara " [2leoe ! [2] ToTaL
15.473 15.5

Three buttons on the top right side of the summaries can be used to return to the main menu, and to
hide and unhide unused rows.

Refurn fo Main

Hide Unused
Rows

Unhide Al Rows

Worksheets (tabs) TLR_3_Seg_Input and TLR_5_Int_Input contain the input data used in this analysis.

Note: Worksheets TLR_3_Seg_Tables and TLR_5_Int_Input contain the HSM predictive method
supporting tables. However, IDOT has developed state-specific values for all these different distributions
and there is no need to use the HSM default values. Because this analysis crosses over the two
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calibration datasets study periods, the state-specific values will be saved under the archive folder in the

files Archive_Period1.xlsm and Archive_Period2.xIlsm.

If needed, the IDOT HSM tool is flexible enough to allow modifications to such tables. Input data required
from the user but restricted to Yes and No options are provided in the pull-down boxes (Blue cells).

Orange cells contain the locally-derived data as shown in the graphics below.

The graphic below is a screen capture of the TLR_2_Seg_Tables of the Archive_Period1.xlsm file.

Tables Affiliated with Crash Statistics:

Table 10.3: Distribution for Crash Severity L evel on Rural Twol ane Two Way Roadway Segments plus lllinois-Specific Values

Percentage of total roadway segment crashes

Crash severity level

lllinois-Specific Values? Yes HSM-Provided Values Illinois-Specific Values

Fatal 13 13
Incapacitating Injury 54 6.8
Nonincapacitating Injury 10.9 12.6
Possible Injury 145 34
Total Fatal Plus Injury 321 241
Property Damage Only 67.9 75.9
TOTAL 100.0 100.0
Mate: HSM-provided I ity data based on HSIS & 002-2008]

Table 104: Default Distribution by Collision Type for Specific Crash Severity Levels on Rural Two-Lane Two-Way Roadway Segments plus lllinois-Specific

Values

P ge of total dr

crashes by crash severity level

HSM-Provided Values

Illinois-Specific Values

Collision type Total fatal Property TOTAL (all severity levels | Total fatal Property TOTAL {all severity levels
lllinois-Specific Values? Yes and injury damage only bined) and injury damage only bined
SINGLE-VEHICLE CRASHES
Collision with animal 38 184 121 75 524 415
Collision with bicycle 04 01 02 03 0.0 5
Collision with pedestrian 0.7 0.1 0.3 0.9 0.0 .
Overturned 37 15 25 248 69 1.2
Ran off road 545 505 521 441 258 302
Other single-vehicle crash 0.7 29 21 3.2 30 5
Total single-vehicle crashes 63.8 735 69.3 80.8 88.1 86.3
MULTIPLE VEHICLE CRASHES
Angle collision 10.0 72 85 13 1.1 R
Head-on collision 34 03 16 39 04 b
Rear-end collision 16.4 122 14.2 6.0 34 5
Sideswipe collision 3.8 3.8 37 36 3.0 .
Other multiple-vehicle collision 26 30 27 44 4.0 ;
Total multiple-vehicle crashes 362 265 307 192 119 -
TOTAL CRASHES 100.0 100.0 100.0 100.0 100.0 100.0
Mate: H3M-provided values based on crash data far Washingron (2002-2008); inchud: T0 percent opp and d d collizions.

Table 10-12: Nighttime Crash Proportions for Unlighted Roadway Segments plus lllinois-Specific Values

HSM Default Values

lllinois-Specific Values

Winois-Specific Values? || Yes

T 4 Proportion of total nighttime crashes by Proportion of total nighttime crashes by Proportion of crashes that occur at
ype severity level Proportion of crashes that occur at night severity level night
Fatal and Injury pinr | PDO pgnr Pnr Fatal and Injury pinr | PDO ppnr Pnr
2U 0.382 | 0618 0.370 0.189 | 0.811 0722

Mote: HSM-provided values based onHSIS data for wWashington (2002-2006)

The graphic below is a screen capture of the TLR_2 Seg_Tables of the Archive Period2.xlsm file.
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Tables Affiliated with Crash Statisti

Table 10.3: Distribution for Crash Severity Level on Rural Two-l ane Two Way Roadway Segments plus lllinois-Specific Values

Crash severity level Percentage of total roadway segment crashes

lllinois-Specific Values? Yes HSM-Provided Values Illinois-Specific Values
Fatal - 12
Incapacitating Injury 54 7.9
Monincap 19 Injury 108 144
Passible Injury 145 38
Total Fatal Plus Injury 321 273
Property Damage Only 67.9 727
TOTAL 100.0 100.0
Hote: HSM-provided crash severity data based on H3IS data for Washington (2002-2006]

Table 10-4: Default Distribution by Collision Type for Specific Crash Severity Levels on Rural Two-Lane Two-Way Roadway Segments plus lllinois-Specific
Values
P ge of total y segl crashes by crash severity level
HSM-Provided Values Illinois-Specific Values

Collision type Total fatal Property TOTAL (all severity levels | Total fatal Property TOTAL (all severity levels

lllinois-Specific Values? Yes and injury damage only i ) and injury ge only ined)
SINGLE-VEHICLE CRASHES
Collision with animal 38 184 121 6.3 49.8 EIA]
Caollision with bicycle 04 01 0z 05 00 01
Collision with pedestrian 07 0.1 03 1.0 0.0 03
Overturned 37 15 25 234 13 nr
Ran off road 545 505 521 470 215 329
Other single-vehicle crash 07 29 21 27 27 27
Total single-vehicle crashes 63.8 735 69.3 80.9 87.3 856
MULTIPLE-VEHICLE CRASHES
Angle collision 10.0 72 8.5 12 13 13
Head-on collision 34 03 16 36 06 14
Rear-end collision 16.4 122 14.2 6.1 4.0 46
Sideswipe collision 3.8 38 37 37 26 29
Qther multiple-vehicle collision 26 30 27 45 42 43
Total multiple-vehicle crashes 36.2 26.5 30.7 19.1 12.7 14.5
TOTAL CRASHES 100.0 100.0 100.0 100.0 100.0 100.0
Hore: HSM-provided values based on crash data for Washingron ( : includ 70 percent oppasite-direction sideswipe and 30 percent same-direction sideswipe colisions.

Table 10-12: Nighttime Crash Proportions for Unlighted Roadway Segments plus lllinois-Specific Values
HSM Default Values Hlinois-Specific Values
Roadway llinois-Specific Values? Yes
Ty Proportion of total nighttime crashes by Proportion of total nighttime crashes by | Proportion of crashes that occur at
ype severity level Prop of crashes that occur at night severity level night
Fatal and Injury pinr | _PDO ppnr Pnr Fatal and Injury pinr | PDO ppnr Pre
U 0.382 | 0.618 0.370 0.208 [ 0.792 0.715

Mote: HSM-provided values based on HSIS data for Washington [2002-2006]

STEP 13: To print the summary, export data, or make changes, click on the Return to Main button on
the top right side of the summary tabs. This will prompt the main menu. Click on the Output Data tab.

Rural Two-Lane Two-Way Roads @

mmdhmbn

- Input Data Output Data |

I
Show Detailed Show . .
. . Print Preview
Analysis Calculations
Edit/Change
Export Data s Help

AASHD Exit HSM Tool

The following buttons are then available:

e Show Detailed Analysis: Displays the background summary calculations.

e Show Calculations: Displays the predictive method calculations (tabs) for each facility included in
the analysis. Note: If the analysis is a crossover, after clicking this button, a new window will open up
with instructions on how to find the calculations.
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Microsaft Excel —

Please refer to the archive folder; See workbooks
Archive_Period_1 and Archive_Period_2.

Calculations for different periods could be found
in their individual segment and intersection tabs.

b

e Print Preview: Prepares the summary sheet for printing.
o Export Data: Creates a copy of the spreadsheet.

¢ Edit/Change Analysis: Allows the user to make changes, including adding facilities, changing
values, and re-running the set-up process.

e Help: Provides a hyperlink to the IDOT HSM Tool User's Manual posted on IDOT website.

Details about these utilities are provided in Chapter 4.

3.2 Rural Multilane Highways

3.2.1 Introduction

Chapter 11 of the HSM provides a methodology for estimating the predicted average crash frequency,
crash severity, and collision types for rural multilane highways. This chapter is applicable to all multilane
highways without full access control that are outside urban areas with a population less than 5,000
people. Details about the applicability of this module can be found in the HSM Section 11.3.

This example illustrates how to apply the Rural Multilane Highways predictive method using the IDOT
HSM tool.

STEP 1: The screen capture below shows the opening page of the IDOT HSM tool. For this example, the
project is located in District 2. The study period of analysis is 2009-2012, and the facility type is Rural
Multilane Highway.
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, —_—

Getting Started

1. Please select the District where this project is located,
(" District 1

{o District 2 to District 9

2. What is the study period of the analysis? (max 5 years)

From 2009
To 012

3. What is the fadility type?
" Rural Two-Lane, Two-Way Roads ‘
* Rural Multilane Highways

" Urban and Suburban Arterials

Start Analysis

STEP 2: A new window opens and shows the main menu interface. The main menu is comprised of two
main tabs: Input Data and Output Data. The Input Data tab opens by default when starting the tool. The
output tab contains a series of utilities including print preview, export, among others. Details about the
output tab utilities are provided in Chapter 4.

Rural Multilane Highways & =)

[ .
Input Data }0utput Data |

Load from Table

Load Input Data
from Table

Step 1 Step 2 Step3
New Project Project Divided Segment

Information Input

Step 4 Step S Step 8

Undivided
Segment Input

Set up
Spreadsheet

Intersection Input

15 =3 |

Exit HSM Tool

The Input Data tab has a total of seven buttons, which are used to run the analysis.

This new version of the tool includes two methods to run the analysis. The first one is using the button
Load Input Data from Table, and the second one is following Steps 1 through 6. This example will be
conducted using the six steps.
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STEP 3: Start by pressing the New Project button to display the Analysis Input form.

Multilane Rural Roads Analysis Input [—Ehj

Analysis Input :

Total Mumber of Divided Segments : 2 il
Total Mumber of Undivided Segments : 2 il

Total Number of Intersections : 2 ZI
Study Period : From | 2009 to | 2012
Multivear Analysis
Apply Linear Traffic Growth Factor (%) .
Enter AADT for Each Year -
Rural Multilane Highways ‘ p— [
Analysis Method
Estimate Predicted Number of Crashes: -
' =0 L = d 3
Input Data } Output Data I Estimate Expected Number of Crashes: .

Load from Table

Load Input Data
from Table

Step 1 Step 2 Step3

Project
Information

Divided Segment

New Project
Input

Step 4 Step S Step 6

SRS Intersection Input 2im
Segment Input P Spreadsheet

| Return to Main

AAEH]T |
Exit HSM Tool

STEP 4: Input the information requested in the fields. The Total Number of Divided Segments, the
Total Number of Undivided Segments, and the Total Number of Intersections should be a number
between 0 and 50. The Study Period will be pre-populated. This is the period for which crash data are
available (for example, 2008 to 2012). The maximum study period length is 5 years. In this example,
calibration factors, and crash default distribution tables for only 2009-2011 will be used.

Multiyear analyses can now be conducted using either a growth factor or entering AADT for each
analysis year. Multiyear analysis options will be enabled only when the difference between study period
years is greater than 1. If Apply Linear Traffic Growth Factor (%) is selected, enter the respective
value in percentage. If AADT information for each analysis year is available, select Enter AADT for
Each Year by clicking on the circle next to the text.

Analysis Method: If observed crash data are not available, select Estimate Predicted Number of
Crashes by clicking on the circle next to the text. If observed crash data are available, select Estimate
Expected Number of Crashes by clicking on the circle next to the text.

The expected crash frequency is obtained by applying the EB Method. This method combines the
predicted average crash frequency with the observed crash data to provide a more reliable estimate.
Selecting the Estimate Expected Number of Crashes will enable the Analysis Report frame. There are
two methods to apply the EB adjustment using observed crash data. The Observed Crash Data by Site
Available is used when available crash data are disaggregated by site (segments and/or intersections)
and the Observed Crash Data for the Project Available is used when observed crash data are only
available at aggregated/project level across the all the sites. Refer to the HSM Section A.2.4 and A.2.5
(Pages A-19 and A-20) for additional details on the different EB methods.
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This analysis includes one divided segment, one undivided segment, and two intersections. The study
period is from 2008 to 2012. The Multiyear Analysis will be conducted using AADT information for each
year. The Estimate Expected Number of Crashes Using Observed Crash Data for the Project Available is
the selected analysis method.

Multilane Rural Roads Analysis Input

=)

Analysis Input :

Total Mumber of Divided Segments :
Total Mumber of Undivided Segments :
Total Number of Intersections :

Study Period :

Multivear Analysis

Analysis Method

Analysis Report

T
=
=
From | 2009 [ 212

Apply Linear Traffic Growth Factor (%) -

Enter AADT for Each Year o

Estimate Predicted Number of Crashes: e

Estimate Expected Number of Crashes: o

=

Observed Crash Data by Site Available: .
Observed Crash Data for the Project Available: + Microsoft Excel
Project Crashes
Project Total Number of Crashes/Year: 25|
Return to Main

Enter AADT for each year in Steps 3, Step 4 and Step 5.

When complete click on the Return to Main button to return to the main input window.

STEP 5: On the main menu, select the button labeled Project Information.
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Step 4 Step 5 Step &
Undided Intersection Input Setup
Segment Input p Srooites

AT
Exit HSM Tool

Multilane Rural Road Project Information

General Project Information

projectDesaription: | 1|
Analyst ; ,7
AgencyfCompany: |
Date (mm/dd/yyyy) : [

Divided Segment Project Information

Roadway Section :

Undivided Segment Project Information

Roadway Section :

Roadway :
State :
Jurisdiction :
Study Period :

Intersection Project Information

——
——

Major Road :

Minor Road :
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STEP 6: Complete the information requested in the General Project Information screen. For Divided and
Undivided segment project information — Roadway Section, enter either a reference milepost or Key
Route or Marked Route. Key Route refers to IRIS terminology and is a universal identifier for any
segment. Marked Route refers to the Division of Traffic Safety route inventory. The key route information
is not necessary for intersections, but all information provided will assist in tracking projects. For
Intersection Project Information, enter a description for Major Road and Minor Road (for example, Golf
Road and Milwaukee Ave., respectively). When all fields have been completed, click on Return to Main.

<
Multilane Rural Road Project Information @
General Project Information
Project Description : | Skokie Ave Analysis Roadway : Skokie Ave
Analyst : cc State : L
AgencyfCompany: ot Jurisdiction : District 2
Date (mmjdd/yyyy) : | 09/04/2013 Study Period : 2009 to 2012
Divided Segment Project Information Intersection Project Information
" . MP 12.5 -
Roadway Section : Major Road : Skokie Ave
Undivided Segment Project Information
Minor Road : Lawrence 5t
Roadway Section : MP 13.2
Return to Main
4

The main menu will re-open.
STEP 7: Select the button labeled Divided Segment Input.

, ,

)

Input Data ‘0utput Data }

Load from Table

Load Input Data
from Table
Step 1 Step 2 Step3
New Project F'rulec_t éDl\nded Segment
Information Input |
Step 4 Step 5 Step &
Umrst Intersection Input 20T
Segment Input P Spreadshest

Exit HSM Tool

The main interface closes, and two new tabs appear. Segment and intersection data are entered in these
two tabs. The naming convention varies between different modules. MLR is for multilane rural roads,
TLR is for the two-lane rural roads, and UrbArt is for Urban and Suburban Arterials. For this example the
MLR_4.1_Div_Seg_Input, MLR_4.2_Und_Seg_Input, and MLR_6.1_Int_Input tabs are used for data
entry. The tabs are sequentially numbered and are displayed based on the type of analysis selected.

MLR_4.1_Div_Seg_Input MLR_4.2_Und_Seg_Input MLR_4_Seqg Tables MLR_5_Rural MultiLn Int 1 MLR_6.1_Int_Input

STEP 8: Enter data in the color-coded cells. Cells highlighted in yellow are hardcoded values. Cells
highlighted in blue are dropdown menus with pre-set options. If particular data values are the same
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among all facilities, the user can copy and paste, or drag values among the different facility types.
Table 3 provides details of the different variables needed to run the predictive method for segments.

TABLE 3

Rural Multi-Lane Highways — Divided Segments Data Input

Variable Name

Data Description/Units

Segment name

Name of the roadway segment. Up to 50 segments

Length of Segment

Miles

AADT AADT for roadway segment

Lane width Feet

Shoulder width Feet

S_h_oulder Type-Right Shoulder for Paved, gravel, composite or turf
ivided

Median Width Feet

Segment lighting

Present or not present

Auto speed enforcement

Present or not present

Calibration factor

Derived from calibration process

Fatal and injury crashes recorded for the segment; this value

KABC is only applicable for Observed Crash Data by Site Available
analysis method
Property damage only crashes recorded for the segment; this
PDO value is only applicable for Observed Crash Data by Site

Available analysis method

The user may select from two buttons:

e Return to Main is used to go to the main menu.

¢ Print Input Info is used to set the segment data input tab for printing using the Page Break View.

Project Description

Skokie Ave Anlysis

Analyst

cc

Agency or Company

IDOT

State

IL

Date Performed

9/4/2013

Jurisdiction

District 2

Study Period

2009 to 2012

Roadway

Skokie Ave

Segment Name

Segment 1

Select Segment

Length of Segment, L (mi)

Lane Width (ft)

12 12

Shoulder Width (ft)

6 6

Shoulder Type - Right Shoulder for Divided Segment Paved Paved.

Median Width (ft)

Segment Lighting (present/not present)

Mot Present Mot Present

Auto Speed Enforcement (present/not present)

Not Present Mot Present

MULTIYEAR ANALYSIS

Go to AADT Calculation Tab

Segment Name

Segment 1

AADT 2008

6.000

|AADT 2010

6,200

AADT 2011

6.400

AADT 2012

6.600

Return to Main

Print Input Info

When all fields have been completed, click on Return to Main.
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STEP 9: Select the button labeled Undivided Segment Input.

Rural Multilane Highways

Step 1

Mew Project

1 -
Input Data | Output Data |

Load from Table

Load Input Data
from Table

Step 2

Project
Information

Step3

Divided Segment
Input

i Undivided
i Segment Input

Step 5

Intersection Input

Step &

Set up
Spreadsheet

AESH[D

Exit HSM Tool

STEP 10: Enter data in the color-coded cells. Cells highlighted in yellow are hardcoded values. Cells
highlighted in blue are dropdown menus with pre-set options. If particular data values are the same
among all facilities, the user can copy and paste, or drag values among the different facility types.
Table 4 provides details of the different variables needed to run the predictive method for intersections.

TABLE 4

Rural Multilane Highways — Undivided Segments Data Input

Variable Name

Data Description

Segment name

Name of the roadway segment. Up to 50 segments

Length of Segment

Miles

AADT AADT for roadway segment
Lane width Feet

Shoulder width Feet

Shoulder Type—Right :
Shoulder for divided Paved, gravel, composite or turf
Side Slopes 1:2 or Steeper to 1:7 or Flatter

Segment lighting

Present or not present

Auto speed enforcement

Present or not present

Calibration factor

Derived from calibration process

Fatal and injury crashes recorded for the segment; this value is only

KABC applicable for Observed Crash Data by Site Available analysis
method
Property damage only crashes recorded for the segment; this value
PDO is only applicable for Observed Crash Data by Site Available

analysis method
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Two buttons are at the bottom of the page:
o Return to Main is used to go to the Main Menu.

¢ Print Input Info is used to set the segment data input tab for printing using the Page Break View.

Project Description

Skokie Ave Anlysis

Analyst cc

Agency or Company IDOT

State IL

Date Performed 9/4/2013
Jurisdiction District 2
Study Period 2009 to 2012
Roadway Skokie Ave

Segment Name Select Segment Segment 1
Length of Segment, L (mi) 1.2
Lane width (ft) 12 12
Shoulder width (ft) 6 2
Shoulder type Paved Paved
Side Slopes 1:5 1:3
Segment lighting (present/not present) Mot Present | Mot Present :
Auto speed enforcement (present/not present) Mot Present i Not Present |
MULT'YEAR ANALYS'S Go to AADT Calculation Tab

Segment Name Segment 1
AADT 2009 6,000
AADT 2010 6.200
AADT 2011 6.400
AADT 2012 7.000

Print Input Info Return to Main

When all fields have been completed, click on Return to Main.
STEP 11: Select the button labeled Intersection Input.

Rural Multilane Highways

; — .
Input Data IOutput Data

Load from Table |
Load Input Data |
from Table I

Step 1 Step 2 Step 3

New Project Project Divided Segment
Information Input ||
Step 4 Step 5 Step 6 |
Unclvide St op l
Segment Input élntersectlon R Spreadsheet H
AASHIO |

Exit HSM Tool
=—

STEP 12: Enter the information requested in the fields of the Rural Multilane Intersection Input
window for each intersection included in the analysis. Cells highlighted in yellow are hardcoded values.
Cells highlighted in blue are dropdown menus with pre-set options. If particular data values are the same
among all facilities, the user can copy and paste, or drag values among the different facility types.

Table 5 provides details of the different variables needed to run the predictive method for intersections.
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TABLE 5

Rural Multilane Highways — Intersections Data Input

Variable Name

Data Description

Intersection name

Name of the intersection. Up to 50 intersections

Intersection type

Three-leg stop control (3ST), four-leg stop control
(4ST), four-leg signalized intersection (4SG).

AADT major AADT for major roadway segment
AADT minor AADT for minor roadway segment
Intersection skew angle Degrees
Number of non-STOP-Controlled 01 or2

approaches with LT lane

Number of non-STOP-Controlled
approaches with RT lane

0,1,2,30r4

Intersection lighting

Present or not present

Calibration Factor, Cr

Derived from calibration process

Fatal and injury crashes recorded for the segment; this

KABC value is only applicable for Observed Crash Data by
Site Available analysis method
Property damage only crashes recorded for the
PDO segment; this value is only applicable for Observed

Crash Data by Site Available Analysis method

Two buttons are at the bottom of the page:

e Return to Main is used to go to the Main Menu.

¢ Print Input Info is used to set the segment data input tab for printing using the Page Break View.

Project Description

Skokie Ave Anlysis

Analyst

cc

Agency or Company

1DOT

State

Date Performed

/412013

Jurisdiction

District 2

Study Period

2009 to 2012

Roadwa:

Skokie Ave

Intersection Name Select Intersection Intersection 1 :Intersection 2
Intersection type (3ST. 45T, 45G) 45T 35T
Intersection skew angle (degrees) 0 0
Number of signalized or uncontrolled approaches with a left-turn lane (0. 1. 2. 3. 4) 1] 0 1
Number of signalized ar uncontrolled approaches with a right-tum lane (0,1, 2. 3, 4) 0 0: 0
Intersection lighting (present/not present) ot Present Present “Not Present
MULT'YEAR ANALYS'S Go to AADT Calculation Tab

Major Intersection Intersection 1 _:Intersection 2
AADT 2009 6.000 6.000
AADT 2010 6,200 6.200
AADT 2011 6.400 6.400
AADT 2012 7.000 7.000
Minor Intersection Intersection 1 _:Intersection 2
AADT 2009 1,500 2,500
AADT 2010 1,750 2,700
AADT 2011 2,000 2,800
AADT 2012 2,100 3.000

Print Input Info Return to Main

When all fields have been completed, click on Return to Main.
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STEP 13: Select the button labeled Set up Spreadsheet.

Rural Multilane Highways S

T llinois Departmey
Input Data | Output Data |

Load from Table

Load Input Data
from Table

Step 1 Step 2 Step3

Project Divided Segment

e Plegess Information

Step 4 Step 5

Undivided
Segment Input

Intersection Input Spreadshest

Exit HSM Tool |

Based on the selected options, when creating a new project the user will see a message similar to the
image shown below with next step instructions.

e W

Based on the selected options, the tool has set up calculation and summary
sheets.

Calculation tabs can be seen by clicking the"Show Calculations”Button in the
Main Menu - Qutput Tab.

TAASH[O

For this analysis, results can be found under the MLR_9_RuralMultiLn_Proj_EB_Tot
tab

Close the Main Menu user form using the"x"located in the top right corner, and
proceed with reviewing the input data.

If you would like to go back to the Main menu, click on any of the
"Return to Main"buttons located under the instructions and summary tabs

Click OK, and then close the Rural Multilane Highways main menu user form by clicking on the X button
on the top right of the box.
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Step 1

New Project

Input Data |Output Data |

==]

Load from Table

Load Input Data
from Table

Step 2

Project
Information

Step 3

Divided Segment
Input

Step 4

Undivided
Segment Input

Step5

Intersection Input

; Set up
i Spreadsheet

AASH[D

Exit HSM Tool

The IDOT HSM tool can be used for analyzing single facilities, as well as for corridors with multiple
segments and intersections and multi-year crash data. The Set up Spreadsheet procedure will create a
customized summary sheet depending on the number of facilities, study period, and analysis method

selected.

STEP 14: For this example the final results will be shown in tab MLR_102_ProjEB_ExSum. The
executive summary contains predicted and expected average crash frequency for Total, Fatal and Injury

(KABC), and Property Damage Only (PDO) crashes. In addition, the HSM Potential for Safety

Improvement is included. The executive summary is shown below:
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Faltilaac Faral Foads Exccutive Sammary Sheet

@ e
= worksheet TA - Predicted and Obserred Crashes bl Sueritl and Bite T::e Usilg the Proitct—l.e'ul EE Method
Analyst cC Boadwat Shokis fve

Agency or Company  1D0T Jurizdiction Dliskrick 2

Diate Performed A0S Study Period 2003 to 2042

Froject Description  Skokie Ave Anlysis

Total Crazkes Per Tear [KABCO) Total Crashes Per Tear [KABC Total Craskes Per Tear [PDO
FT EXIp m=m FTEQT &
Praject arcrage arcrage Potestial arerage Potential arerage arerage Poteatial
Compontats crazh crazh For Safety crazh For Safety crash crash For Safety
predinled IEARD rmpes teaimanc) [HEM PSD) | oocdioica iras HEM PEI) (N, csicca | N .., 12141 | [HEM PEI
PROJECT SUMMARY
Project Summary 53 1n3 E0 F1 5 35 2.2 45 25
—
N s | J— 1ea HEM F3I1
Crash Serverity Level Predicted arerage crash  Expected average crash  Poteatial for Improrement
Frequency [crasheslyr] Frequency [crashesiyr] fcrashesiyr]
Total [RAECO] 5.3 13 6.0
Fatal and Injury [KABC] 31 B& 3.5
Property Damage Only [POO] 2.2 4.5 2.5
Predicted and Observed Crashes by Severity and Site Type
Using the Project-Level EB Method
10
00
1]
HSM PSI g
-4
B
T
.
Vi Faml anc &
Injury H
! [K2BC) H a0
EEE W Froperty 2
Camags
> on (FoO) 0
oo
I Fatml and Injury Froperty Damage
eRafrAsco) k2B any JPDa)
W Fradicted susrage crach fraquency | crashes/yr| 23 EXEY iz
W Ewpected averaze cmsh frequency jcres hesiyr 113 55 2z
&l PotentisHor Im provement |cmshes fyr] E0 EE] z
"Mote:

HEM PSI: The AAZHTO HEM refers to this value s the Excess Expected Average Crash Frequency with Empirical Bayes (EB) Adjustment. This refers to the difference between
the EE adjusted average crash frequency and the predicted average crash frequency obtained from the application of the A&SHT O HEM Safety Performance Functions.

IMinciz Specific PEL: Thiz iz the difference betwsen the EE-adjuzted average <razh frequency and the predicted averags crazh frequency obtained from the application of the
llincis Safety Performance Functions.

The user can navigate through the other tabs to make changes if needed. The predictive method
calculations for each facility type are available and can be displayed using the utilities in the Output Tab
in the main menu. Chapter 4 of this guide provides additional information regarding the different utilities
available for all three modules.

Tab MLR_9_RuralMultiLn_Proj_EB_Tot contains the predicted, expected, and observed crashes for all
the facilities included in the analysis.
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9 Multilane Rural Roads Summary Sheet

- Morksheet 5A — Predicted and Observed Crashes by Severity and Site Type Using the Project-Level EB Method
Enalyst =5 Fioadway Shokie Ave
Agency or Company ID0T durisdiction _District 2
Diate Performed 9462003 Study Period 2008 to 2012
Projest Description Skokie Ave Anlysiz
L ] (2) I €] I 4 [E] [G] [l [E]] [E]] [i0] ] 12) [EE]
Predicted average crash frequency | Dbserved
Site tape [erashesiyear) crashes, | Dverdispersion e e b He " M- Hororms
» [ M yeitiites [T L — Parameter. k[ Fquation A-3 | Equation 4-9 | Equation | Equation | Equation | Equation | Equation
[(TOTAL) [F1) (FOO) [crashesiyear) [GNEN =qniifENi2) 410 411 Az A13 Al
ROADWAY SEGMENTS DI¥IDED
Segment 1[Divided] 1107 LE02 04 - 372 579
‘rear - 2000 1081 576 147 - . 1336 566
ear2 - 201 1088 1593 .44 - . 1259 576
Yeard - 201 1125 12 1! 384 b4
Yeard - 201, 1162 30 3 - 14 40 GRS
ROADWAY SEGMENTS UNDIVIDED
Segment 1 {Undivided] L] 17 1.03% - 1231 A
Yearl - 200 558 16 0597 - 158 1103 544
Yearz - 201 767 17 1104 - 158 110 57
Yeard - 20t 5 i7 1.08 - 168 T.284 8
‘eard - 201, 126 198 122 L16E 1585 705
INTERSEC TIONS
Intersection 1 1187 41 541 Nl L TEE
‘ear! - 200¢ 1028 1547 .48, 513 712
ear2 - 20 1130 7 152 £31 1747
Veard - 20 232 ki3 7 a0
Yeard - 210 363 il E]
Intersection 57 113 FEH
Yearl - 200 E [ 101 278
Yearz - 20 7 71 7 267
eard - 20 2 L0786 1114 L2965
‘eard - 20 212 084 28 - 5 21 12 - - - - -
COMBEINED [sum of column 249 100 2.244 25 - 282 S0E 092 1404 0694 11.268 1226
Worksheet 4B -- Project-Level EE Method Summary Results
F il 2] 6]
Crash severity level M pertintea [ —
Tatal (2)esns From Worksheet 54 [13)coms From Worksheet 52
13
Fatal and injury (FI) (Flcons from Worksheet 54, (Frove " [2)n 112 vora
Al 68
Property damage anly (POD) [#)come From work sheet 58, (Blvovan " [Zleos | (2] voras
22 48

The three buttons on the top right side of the summaries can be used to return to the main menu, or hide
and unhide unused rows.

Feturn o Main

Hide Unused
Rows

Unhide Al Rows

Tabs MLR_4.1_Div_Seg_Input, MLR_4.2_Und_Seg_Input, and MLR_6.1_Int_Input contain the input
data used in this analysis.

Note: Worksheets MLR_4_Seg Tables and MLR_6_Int Tables contain the HSM predictive method
supporting tables. IDOT has developed state-specific values for all these different distributions and there
is no need to use the HSM default values.

However, the IDOT HSM tool is flexible enough to allow modifications to such tables. Input data required
from the user but restricted to Yes and No options are provided in the pull-down boxes (Blue cells).
Orange cells contain the locally-derived data as shown in the graphic below.
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Tables Affiliated with Crash Statistics:

Table 11-4: Distribution of Crashes by Collision Type and Crash Severity Level for Undivided Roadway Segments

Collision type Proportion of crashes by collision type and crash severity level
HSM-Provided Values lllinois-Specific Values
llinois-Specific Values? | Yes Total Fatal and Fatal and injury FDO Total Fatal and Fatal and injury FDO
injury : injury =
Head-on 0.009 0.029 0.043 0.001 0.009 0.029 0.043 0.001
Sideswipe 0.088 0.048 0.044 0.120 0.038 0.048 0.044 0120
Rear-end 0.245 0.305 0.217 0.220 0.245 0.305 0217 0.220
Angle 0.355 0.352 0.348 0.358 0.356 0.352 0.348 0.358
Single 0238 0.238 0.304 0.237 0.238 0.238 0.304 0.237
Other 0.053 0.028 0.044 0.064 0.053 0.028 0.044 0.0684
SV run-off-rd, Head-on, Sideswipe 0.270 0.270
MOTE: * Using the KABCO scale, these include only KAEB crashes. Crashes with severity level C [possible injury) are not included.
Table 11-6: Distribution of Crashes by Collision Type and Crash Severity Level for Divided Roadway Segments
Collision type Proportion of crashes by collision type and crash severity level
HSM-Provided Values lllinois-Specific Values
llinois-Specific Values? | Yes Total Fatal and Fatal and injury PDO Total Fatal and Fatal and injury POO
injury : injury =
Head-on 0.008 0.013 0.018 0.002 0.005 0.018 0.019 0.002
Sideswipe 0.043 0.027 0.022 0.053 0.053 0.069 0.063 0.043
Rear-end 0.118 0.163 0.114 0.088 0.079 0.186 0190 0.058
Angle 0.043 0.043 0.045 0.041 0.004 0.000 0.000 0.004
Single 0.768 0727 0.778 0.752 0.834 0.681 0677 0.866
Other 0.024 0.022 0.023 0.024 0.027 0.048 0.051 0.022
SV run-off-rd, Head-on, Sideswipe 0.500

MOTE: * Using the KABCO scale, theze include only KAE crashes. Crashes with severity level C [possible injury) are not included.

Table 11-15: Night-time Crash Proportions for Unlighted Roz

dway Segments

Roadway Type HSM-Provided Values lllinois-Specific Values
Proportion of total night- Proportion of total night-
llinois-Specific Values? Yes time crashes by severity | Proportion of crashes that | time crashes by severity | Proportion of crashes that
level occur at night level occur at night
Fatal and PDO, Py P Fatal and PDO, Poer Por
injury, pe. injury, pe.
4 0.351 0.5639 0.255 0.361 0.639 0.255
Table 11-18: Night-time Crash Proportions for Unlighted Roadway Segments
Roadway Type HSM-Provided Values lllinois-Specific Values
Proportion of total night- Proportion of total night-
llinois-Specific Values? | Fes time crashes by severity | Proportion of crashes that | time crashes by severity | Proportion of crashes that

level occur at night level occur at night
Fatal and PDO, Poer Prr Fatal and PDO, por B
injury, po. injury, p..
4D 0.323 0677 0.426 0121 0.879 0.703

STEP 15: To print the summary, export data, or make changes, click on the Return to Main button on
the top right side of the summary tabs. This will prompt the main menu. Click on the Output Data tab.

Input Data Output Data

Show Detailed Show - ; I

i : : Print Preview [l
Analysis Calculations I

[

I

Edit/Change I

Export Data Analysis Help i

H

[

[

[

AASH[D | |
Exit HSM Tool |

|

Show Detailed Analysis: Displays the background summary calculations.
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Show Calculations: Displays the predictive method calculations (tabs) for each facility included in the
analysis. Note: Since this example includes the 2009-2011 calibration factors, the background
calculations will be unhidden after clicking this button.

Print Preview: Prepares the summary sheet for printing.
Export Data: Creates a copy of the spreadsheet.

Edit/Change Analysis: Allows the user to make changes, including adding facilities, changing values,
and re-running the set-up process.

Help: Provides a hyperlink to the IDOT HSM tool user's manual posted on IDOT website.

Details about these utilities are provided in Chapter 4.

3.3 Urban and Suburban Arterials

3.3.1 Introduction

Chapter 12 of the HSM provides a methodology for estimating the predicted average crash frequency,
crash severity, and collision types for urban and suburban facilities. This chapter is applicable to arterials
without full access control (other than freeway), with two- or four-lane undivided facilities, four-lane
divided, and three- and five-lane roads with center two-way left-turn lanes in urban and suburban areas.
Details about the applicability of this module can be found in the HSM Section 12.3.

This example illustrates how to apply the Urban and Suburban Arterials predictive method using the
IDOT HSM tool.

STEP 1: The screen capture below shows the opening page of the IDOT HSM tool. In the Getting
Started window, enter the following information: Project Location: District 1, Study period: 2005-2008,
and Facility type: Urban and Suburban Arterial.

- 2o

Getting Started

1. Please select the District where this project is located.
(s District 1

™ District 2 to District 9

2. What is the study period of the analysis? (max 5 years)

From 2005

To 2008

3. What is the fadlity type?
" Rural Two-lane, Two-Way Roads
" Rural Multilane Highways [

{* Urban and Suburban Arterials

(I

STEP 2: A new window opens and shows the main menu interface. The main menu is comprised of two
main tabs: Input Data and Output Data. The Input Data tab opens by default when starting the tool. The
Output Data tab contains a series of utilities including print preview, export, among others. Details about
the output tab utilities are provided in Chapter 4.

This new version of the tool includes two methods to run the analysis. The first one is using the button
Load Input Data from Table, and the second method is following Steps 1 through 5. This example will
be conducted using the five steps.
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STEP 3: Select the button labeled New Project. The Analysis Input user form will appear.

-
Urban and Suburban Arterials Analysis Input Iﬁ
Analysis Input :
Total Number of Segments : 2 il
Total Number of Intersections : 2 il

Study Period : From 2005 to | 2008

I Multiyear Analysis
Apply Linear Traffic Growth Factor (3%) .

Enter AADT for Each Year -

Urban and Suburban Arterials i == |

e . e = Analysis Method
@ llinois md m Estimate Predicted Number of Crashes: -
= Input Data Ioutput Data 1 Estimate Expected Mumber of Crashes: .

Load from Step 1 Step2 I H

Load Input Data
from Table

Project
Information

New Project

Step 3 Step 4 Step S

Setup
Spreadsheet

Segment Input Intersection Input

H

|
| I
| Return to Main

<

FASH[D Exit HSM Tool

STEP 4: Input the information requested in the fields. The Total Number of Segments and the Total
Number of Intersections should be a number between 0 and 50. The Study Period will be
pre-populated. These fields contain the period for which crash data are available.

Multiyear analyses can now be conducted using either a growth factor or entering AADT for each
analysis year. Multiyear analysis options will be enabled only when the difference between study period
years is greater than 1. If Apply Linear Traffic Growth Factor (%) is selected, enter the respective
value in percentage. If AADT for each analysis year is available, select Enter AADT for Each Year by
clicking on the circle next to the text. Details on how to apply the Linear Traffic Growth Factor can be
found in Section 2.2. After clicking the Enter AADT for Each Year option, a window will open indicating
what steps are needed to enter the AADT data (see figure below).

Analysis Method: If observed crash data are not available, select Estimate Predicted Number of
Crashes by clicking on the circle next to the text. If observed crash data are available, select Estimate
Expected Number of Crashes by clicking on the circle next to the text.

The expected crash frequency is obtained by applying the EB Method. This method combines the
predicted average crash frequency with the observed crash data to provide a more reliable estimate.
Selecting the Estimate Expected Number of Crashes will enable the Analysis Report frame. There are
two methods to apply the EB adjustment using observed crash data. The Observed Crash Data by Site
Available is used when available crash data are disaggregated by site (segments and/or intersections),
and the Observed Crash Data for the Project Available is used when observed crash data are only
available at aggregated/project level across the all the sites. Refer to the HSM Section A.2.4 and A.2.5
(Pages A-19 and A-20) for additional details on the different EB methods.

This analysis includes two segments and three intersections. The study period is from 2008 to 2011. The
multiyear analysis will be conducted using AADT for each year. Estimate Expected Number of
Crashes using Observed Crash Data by Site is the selected analysis method.
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Microsoft Excel

A, =

Enter AADT for each year in Steps 3 and Step 4.

’ ™
Urban and Suburban Arterials Analysis Input ﬁ
Analysis Input:
Total Mumber of Segments : 2 ZI
Total Number of Intersections : 3 ZI
Study Period : From | 2005 to | 2008
Multiyear Analysis
Apply Linear Traffic Growth Factor (%) .
Enter AADT for Each Year (v
Analysis Method
Estimate Predicted Number of Crashes: .
Estimate Expected Number of Crashes: o
Analysis Report
Observed Crash Data by Site Available: o
Observed Crash Data for the Project Available: .
Return to Main

When complete click on the Return to Main button to return to the main input window.

STEP 5: On the main menu, select the button labeled Project Information.

-
Urtan and Suburban Arieiis (SRR 3] " tan and Suburban Arterial Project Information [
illinot d = General Project Information
Project Description : | | Roadway :
- Input Data IOUtPUt Data\ Analyst : State:
Load from Step 1 Step2 Agency/Company: Jurisdiction :
Load Input Data New Project Project Date {mm/dd/yyyy) : Study Period :
from Table Information
Segment Project Information Intersection Project Information
Step 3 Step 4 Step S
Set up Roadway Section : Major Road :
Segment Input Intersection Input Spreadsheet ’7
Minor Road :
Return to Mai
= Exit HSM Tool = fo fan

STEP 6 Complete the information requested in the General Project Information input window. For
Segments Project Information, enter either a reference milepost or Key Route or Marked Route. Key
Route refers to IRIS terminology and is a universal identifier for any segment. Marked Route refers to the
Division of Traffic Safety route inventory. The key route information is not necessary for intersections, but
all information provided will assist in tracking projects. For Intersection Project Information, enter a
description for Major Road and Minor Road (for example, Golf Road and Milwaukee Ave., respectively).
When all fields have been completed, click on Return to Main.
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( R
Urban and Suburban Arterial Project Information ﬁ

General Project Information

Project Description : |,Irban Arterial Safety Project Roadway : | Golf Rd
Analyst : | cc State : | I8
Agency/Company: | 1DOT Jurisdiction : | District 1
Date (mmfddfyyyy) : | 09/04/2013 Study Period : | 2005 to 2008
Segment Project Information Intersection Project Information
Roadway Section : MP 2.8 Major Road : | GolfRd
Minor Road : | Milwaukee Ave|

Return to Main

STEP 7: Select the button labeled Segment Input.

[ B

- Input Data | Qutput Data |

Load from Step 1 Step 2
e Tt New Project foragtion
_________________ e Siep Step
Segment Input Intersection Input Spiziizﬁeet

AASH[O Exit HSM Tool

K‘JOTE: Depending on the analysis input data entered, there are instances when an\
additional user form appears asking about the data entry method.
Input Segment Dal ﬂ

Enter Data Manually Read Data from Table

Enter Data Manually: Data entry is performed one facility at a time using a user
form.
Read Data from Table: Data entry is performed for all facilities using a table

\(worksheet) /
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The main interface closes, and two new tabs appear. Segment and intersection data are entered in these
two tabs. The naming convention varies between different modules. TLR is for the Two-Lane Rural
roads, MLR is for Multilane Rural roads, and UrbArt abbreviation is for Urban and Suburban Arterials.
For this example, the UrbArt_3_Seg_Input and UrbArt_5_Int_Input tabs are used for data entry. The
tabs are sequentially numbered and are displayed based on the type of analysis selected.

I-5tark

UrbArt 3 Seg Input Urbart 5 Int Input

STEP 8: Enter data in the color-coded cells. Cells highlighted in yellow are hardcoded values. Cells
highlighted in blue are dropdown menus with pre-set options. If particular data values are the same
among all facilities, the user can copy and paste, or drag values among the different facility types.
Table 6 provides details of the different variables needed to run the predictive method for segments.

Project Dezcription

Urban Arterial Safety Project

Analyst

cC

| Agency or Company

00T

State

Diate Performed

L
2013

Jurisdiction

District 1

Study Period

2008 to 2008

Foadway

Golf Bd

Segment Mame

Fioadway type (210, 3T, 41, 40, 5T]

Select Seqment Segment 1 Segment 2
- 4 40

Length of segment, L [mi

075 0.5

Type of on-street parking [nonefparalleliangle) Mone Farallel [Commilnd] Mone

Proportion of curb length with on-street parking (05 LpkfL]

075 ]

Mledian width [Ft] - For divided only

15 Mot Present 15

Lighting [present # not present]

Mot Present Mot Present Mot Present

Auto speed enforcement [present d not present] Mot Present Mot Present Mot Present

Mlajor commercial driveways [number]

1 a

Minor commercial driveways [number]

2

1
Major industrial ¢ institutional driveways [number] - 3 2
3

Minor industrial { institutional driveways (number]

Major residential driveways [number]

Minor residential driveways [number]

Oither drivewsays (number]

Speed Category

Posted Speed 30 mph or Lower: Pozsted Speed 30 mph or Lower

Roadside fived object density [fised objects { mi] 1]

CIffzet to roadside fired objects [Ft) [IF areater than 30 or Mot Present, input 30]

Multiple vehicle nondriveway crashes - KABC. [observed crashesiyear]

Multiple vehicle nondriveway crashes - PO [observed crashesfyear]

Multiple wehicle nondriveway crashes - KABCO. [Total crashesfyear]

Single-wehicle crazhes - KABC. [observed crashesfyear] 2 1

Single-wehicle crashes - POO. [observed crashesfyear]

] &

Multiple vehicle driveway crashes - KABC. [observed crashestye ar] 2 H 2

Multiple wehicle driveway crashes - POO. [observed crashesfyear) ] T

Mlultiple wehicle driveway crashes - KABCO [Total crashesdyear] —

MULTIYEAR ANALYSIS Go to AADT Calculsfion Tab

Segment Mame

Seqment 1 Segment 2

[££0T 2005

5,000 5500

AAD0T 2008

000 7.000

AADT 2007

T.000 7.000

AA0T 2008

&.000 8.000

TABLE 6

Print Input Info ‘ Return to Main

Urban and Suburban Arterials — Segment Data Needs

Variable Name

Data Description

Segment name

Name of the roadway segment. Up to 50 segments

Roadway type 2U, 3T, 4U, 5T
Length of Segment Miles
AADT AADT for roadway segment

Type of on-street parking

None, parallel, or angle

Proportion of curb length with on-
street parking

Percent of on-street parking available. Includes both sides of
the road (percent)

Median width-for divided only

Not present, or select from scale 10 Feet to 100 Feet

Lighting

Present or not present

Auto speed enforcement

Present or not present
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TABLE 6

Urban and Suburban Arterials — Segment Data Needs

Variable Name

Data Description

Major commercial driveways

Number in segment

Minor commercial driveways

Number in segment

Major industrial/institutional
driveways

Number in segment

Minor industrial/institutional
driveways

Number in segment

Major residential driveways

Number in segment

Minor residential driveways

Number in segment

Other driveways

Number of other driveways in segment

Speed Category

30mph or lower, or greater than 30mph

Roadside fixed object density

Fixed objects/miles

Offset to roadside fixed objects

Feet

Calibration factor

Derived from calibration process

Multiple Vehicle Driveway Crashes

KABC and PDO crashes recorded for the segment; this
value is only available for Observed Crash Data by Site
Available

Multiple Vehicle Non-driveway
Crashes

KABC and PDO crashes recorded for the segment; this
value is only available for Observed Crash Data by Site
Available

Single Vehicle Crashes

KABC and PDO crashes recorded for the segment; this
value is only available for Observed Crash Data by Site
Available

The user may select from three buttons:

o Return to Main is used to go to the Main Menu.

¢ Print Input Info is used to set the segment data input tab for printing using the Page Break View.

e Crash by Year is an optional button only used for the Estimate Expected Number of Crashes
using Observed Crash Data by Site Available analysis method. This utility is used only if the user
wants to document the crashes by year by segment in the spreadsheet. By clicking this button,
additional rows at the bottom of the page will be unhidden and crash data for each segment included
in the analysis, by severity levels for each study period year, can be entered.

In addition, a new button (Upload Number of Crashes by Year), which is used to populate the crash
data input in the main input table, appears.
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Crash By Year

Observed Crash Documentation

Segment Name

Segment 1

Multiple vehicle nondriveway crashes - KABC Crashes 2005

Multiple vehicle nondriveway crashes - KABC Crashes 2006

Multiple vehicle nondriveway crashes - KABC Crashes 2007

Multiple vehicle nondriveway crashes - KABC Crashes 2004

Multiple vehicle nondriveway crashes - KABC Crashes 2008

Segment Name

Segment 1

Multiple vehicle nondriveway crashes - PDO Crashes 2005

Multiple vehicle nondriveway crashes - PDO Crashes 2006

Multiple vehicle nondriveway crashes - PDO Crashes 2007

Multiple vehicle nondriveway crashes - PDO Crashes 2004

Multiple vehicle nondriveway crashes - PDO Crashes 2008

Segment Name

Segment 1

Single-vehicle crashes - KABC Crashes 2005

Single-vehicle crashes - KABC Crashes 2006

Single-vehicle crashes - KABC Crashes 2007

Single-vehicle crashes - KABC Crashes 2004

Single-vehicle crashes - KABC Crashes 2008

Segment Name

Segment 1

Single-vehicle crashes - PDO Crashes 2005

Single-vehicle crashes - PDO Crashes 2006

Single-vehicle crashes - PDO Crashes 2007

Single-vehicle crashes - PDO Crashes 2004

Single-vehicle crashes - PDO Crashes 2008

Segment Name

Segment 1

Multiple vehicle driveway crashes - KABC Crashes 2005

Multiple vehicle driveway crashes - KABC Crashes 2006

Multiple vehicle driveway crashes - KABC Crashes 2007

Multiple vehicle driveway crashes - KABC Crashes 2004

Multiple vehicle driveway crashes - KABC Crashes 2008

Segment Name

Segment 1

Multiple vehicle driveway crashes - PDO Crashes 2005

Multiple vehicle driveway crashes - PDO Crashes 2006

Multiple vehicle driveway crashes - PDO Crashes 2007

1 Multiple vehicle driveway crashes - PDO Crashes 2004

| Multiple vehicle driveway crashes - PDO Crashes 2008

Upload Number of Crashes By Year

When all fields have been completed, click on Return to Main.

STEP 9: Select the button labeled Intersection Input.

Urban and Suburban Arterials

mwam

- Input Data | Output Data |

Load froem Step 1 Step 2

Load Input Data . Project
from Table Hewhoea Information

Step 3 Step 5

Segment Input tersection Input FE
g p p Spreadsheet

S

Exit HSM Tool

STEP 10: Enter data in the color-coded cells. Cells highlighted in yellow are hardcoded values. Cells
highlighted in blue are dropdown menus with pre-set options. If particular data values are the same
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among all facilities, the user can copy and paste, or drag values among the different facility types.
Table 7 provides details of the different variables needed to run the predictive method for intersections.

TABLE 7

Urban and Suburban Arterial — Intersection Data Needs

Variable Name

Data Description

Intersection name

Name of the roadway segment. Up to 20 segments

Intersection type

3ST, 4ST, 4SG

AADT maijor

AADT for major roadway segment

AADT minor

AADT for major roadway segment

Intersection lighting

Present or not present

Calibration factor

Derived from calibration process

Data for unsignalized intersections only

Number of major-road approaches with left-

0,1,0r2
turn lanes
Number of major-road approaches with right-

0,1,0r2
turn lanes
Data for signalized intersections only
Number of approaches with left-turn lanes 0,1,2,30r4
Number of approaches with right-turn lanes 0,1,2,30r4
Number of approaches with left-turn signal 0123 or4

passing

Type of left-turn signal phasing for Leg #1

Not applicable, permissive, protected,
protected/permissive, or permissive/protected

Type of left-turn signal phasing for Leg #2

Not applicable, permissive, protected,
protected/permissive, or permissive/protected

Type of left-turn signal phasing for Leg #3

Not applicable, permissive, protected,
protected/permissive, or permissive/protected

Type of left-turn signal phasing for Leg #4

Not applicable, permissive, protected,
protected/permissive, or permissive/protected

Number of approaches with right-turn-on-red
prohibited

0,1,2,3,0r4

Intersection red light cameras

Present or not present

Sum of all pedestrian crossing volumes-only
signalized intersection

Sum of pedestrian volume

Maximum number of lanes crossed by a
pedestrian

Number of lanes

Number of bus stops within 300 meters

(1,000 feet) of intersection Number
Schools within 300 meters (1,000 feet) of
) , Number
intersection
Number of alcohol sales establishments

Number

within 300 meters (1,000 feet)

Multiple Vehicle Crashes

KABC and PDO crashes recorded for the intersection;
this value is only available for Observed Crash Data by
Site Available

Single Vehicle Crashes

KABC and PDO crashes recorded for the intersection;
this value is only available for Observed Crash Data by
Site Available

The user may select from three buttons:
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e Return to Main is used to go to the Main Menu.

¢ Print Input Info is used to set the segment data input tab for printing using the Page Break View.

o Crash by Year is an optional button only used for the Expected crash frequency using observed
crash data by site. This utility is used only if the user wants to document the crashes by year by
segment in the spreadsheet.

FProject O

Urbsan Arterial Safcty Projec

Analyst [x]

Aqgency of Company OoT

Ftake

Diat s Ferformed I

urizdicti Diistrict 1

Ftudy Period 2005 to 2008

Fioadway Golf Fid

Interzection T Seloct Intersection __ Uintersection i - Intersection & - Intersection &
Inte rsection tmc [SST 335G, 43T, 456] - 45T 456 35T
Intersection lighting Inot progent]

Diata for unsignalized intersections only:

Mot Precent

Mot Precent i Mot Present

Mot Precent

Mumber of major-road approaches with left-turn lanez [0,1,2] i i - i
Mumber of major-raad hez with right-turn lanez [0,1,2] i i [
Dists for ziqnalized i onz anly: - - . _
Humbar of spproachez wm. leFt-burn [anes (0,125 4 [For 3506, uze mazimum value of 3] i [
umbcr of with right-turn lanes [0,2,3,4] [for 35G, use maimum value of 3] i [
umbcr of hez with loft-burn siqnal phaing [for 5513, use maximum value of 3] - [

pe of left-turn signal phasing For Leg

Rlot Applicable

Mot Applicable

e ol
ype of left-burn signal phasing For Leg #2
wpe of left-turn signal phasing for Leg #3

Mot Applicable:

e of L t-turnsqna phasing For Leg $#4 [if

Protecte:

umber of with right-turn-on-red prohibited [for 323G, use maximum value of 3]
I ion red light cameras [presentfnot present] Mt Present Mot Present
Fum of all ped. croszing volumes [Pediol] -- Signalized i i only 200
Maximum number of lanes croszed by o pedestrian [nlanes x] 4
Mumber of buz stops within 300 m (1,000 ft) of the i 1] 1]
Fchools within 300 m [1,000 ft] of the i {not present] Mot Present Mot Prezent

Jumber of alcohol sales establishments within 300 m (1,000 Ft] of intersection

[Plultipls vehicle crazhes - KABL: [sbrerved crazhes! year]

Tilultipls wehicls 2 - PO [obsarved crashesfyear]

2 - KAECD [Total craghes n’xear]

il e crache
Fingle=vehicle crashe: EC. [ob d 1

Zingle-vehicle crashes - PDO. [observed he siyear]

Zingle-vehicle crashes - KABCO. [Total crashesiyear]

MULTIYEAR ANALYSIS G010 ARDT Cazton T
Plajor |

AT 2005 &, 6,200
s ADT 2006 7, 7,200
s ADT 2007 il 7,650
s ADT 2008 EX 5,000
Wit Intorzoction —— T -
AADT 2005 1,200 2,000 1
£ADT 2006 1,350 Z,100 i
£ADT 2007 7,500 Z,.200 2
44D 2005 7500 2,400 21

Print Input Info

Return to Main

After entering the data in the worksheet for both intersections, click Return to Main.

Urban and Suburban Arterials

- Input Data IOutput Data |

-
@ Hinois Department of Transportation

Load from Step 1 Step 2
Load Input Data - Project
from Table Peiect Information
|
Step 3 Step 4 Stap
i — up

Segment Input Intersection Input | Spreadshest !
N
H
N
AASH[O Exit HSM Tool |
= 4

STEP 11: The last step in the process is to run the Set up Spreadsheet procedure. After the process is
done running, a new window appears providing instructions about next steps. It indicates what tab
contains the summary sheet, and how to move forward with the analysis. Click OK, and the main menu

interface appears.
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Based on the selected options, the tool has set up calculation and summary

sheets.

Calculation tabs can be seen by clicking the"Show Calculations"Button in the
Main Menu - Qutput Tab.

For this analysis, results can be found under the UrbArt_7_Site EB_Total tab

Close the Main Menu user form using the"x"located in the top right corner, and

proceed with reviewing the input data.

If youwould like to go back to the Main menu, click on any of the
"Return to Main"buttons located under the instructions and summary tabs

Close the Urban and Suburban Arterials main menu by clicking on the X located in the top right corner of

the user form.

= Input Data | Qutput Data |

Load from Step 1 Step 2
ot Hewlhicc foron
03 Stepd =
Segment Input Intersection Input Sprseeatdgﬁeet

AASH[D

Exit HSM Tool

STEP 12: After closing the main menu, the predictive method summary is available, along with other

tabs containing back up calculations.

1 Start -~ UrbArt 3 Seg Tables -~ UrbArt 3 Seq Input .~ UrbArt 5 Int Tables ~ UrbArt 5 Int Input -~ UrbArt 7 Site EB Total | UrbArt 01 SiteEB ExSum
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For this example, the summary sheet is located in tab UrbArt_91_SiteEB_ExSum.

Urlas =nd Saburban Brtarialr Summary Shast Fetm TN
Warkekast £ -- Pradicted snd Expected Crarker by Severity and Site Typs Uring tha Site-Specific EE Mathad
inalyrt [FR Finaduay Galf Fid e Lrnrmd
Aqeney or Campang 00T Jurirdiction__ Dirtrictd s
Date Forfarmed [TETEOE SrudyFeriod 2005 o 2003
Froject Der cription Urkan Arkerial Safty Frojest S
Tatal Crarkar Far Taar Faral and lnjury Crarker Par Taar (F1]arty Damags Only Crarkar Par Taar (|
Fraject Fradictad | Expactad H5H Fradictad | Expactad H5H Fradictad | Expactsd H5H
Comrenore | wveraus | aversss | Putestisl | aversgs | sversss | Purestial | awersns [ aversas | Patesrial
crark crark | Fur Safetr | crark crark | Fur Safetr | crark crark | Fmr Safstr
H H (HSHES) | W, . B, |(HsHPes) i« H
SEGHEHTS
Toqmentl  © PN T I B T N 0El 7o © R 15 T 5 T o
Zegment [ 3: Ti [ z : F [ %] : 57
INTERSECTIOHS
Intorrection 14 [ e 0.5 45 4.0 0.8 X Tz
Interrection 4.4 4.5 5.4 1.4 ) 16 B0 5.5 3.5
Intetrection s (X 3.z 74 0z X E 0.5 3 4%
COHEIHED .4 5o 498 34 106 155 03 Bad 331
drzmafcalzmn)
- - —
H yoedinted [ e— HSH P51
Crark Sawarity Lawal Pradictsd avarags Expactad avarags HEH Putantial far
crark fragusncy crark Fragusncy Impravsemant
Tatal 9.4 540 485
Fatal and Injury (FI) 24 19.6 16.5
Froperty Damage Only (FDO) [ 4.4 334

Predicted and Expected Crashes by Severity Using the Site-
Specific EB Method

k]

&0

H5M PS5l

&
=

+
(=

Sewrmpe Crnh Fregaency
&
(=

sl Fatalare injury |Fi tn-h':-t:u_w
= 1 5
500 135 el
®E 165 351

“Hake:
HEH PEI: The AASHTOHEM referr tothir value ar the Excorr Expected Aucraqe Grarh Frequensy uith Empirizal Bayer (EE) Adjurtment. Thir referr tothe
differense bekueen the EE adjurted aueraqe crarh Frequensy and the predicted averaqe srarh Frequensy obtained Fram the application of the AASHTOHSM Safety

Ferfoarmanse Funstionr,
Ilinmir Sgacific PSI: Thirir the difference betucen the EBE-adjurked aueraqe crarh Frequensy and the predizted averaqe crarh frequensy abtained From the

The user can navigate through the other tabs to make changes if needed. The predictive method
calculations for each facility type are available and can be displayed using the utilities in the Output Tab
in the main menu. Chapter 4 of this guide provides additional information regarding the different utilities
available for all three modules.

Tab UrbArt_7_Site_EB_Total contains the predicted, expected, and observed crashes for all facilities
included in the analysis.
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@ cHam

Urban and Suburban Arterials Summary Sheet

Worksheet 4A — Predicted Crashes by Severity and Site Type and Observed Crashes Using the Site-Specific EB Method

Analyst

cC

Agency or Company 1DOT

Date Performed

412013

Roadway Golf Rd
Jurisdiction  District 1
Study Period 2005 to 2008

Project Description  Urban Arterial Safety Project
r & @ T @ T @ 5] &) ] Bl
Expected
Predicted average crash frequency Observed Weighted average crash
(crashesiyear) adjustment, w| frequency,
crashes, |Overdispersion
Collision type | Site type Haxpoctea
Naceenes Parameter. K | ation A5 | Equaion A4
N zresies N grecice Noawe  |(Crashesiyean) o e | fompane
(TOTAL) (F) (PDO) Appendix Appendix
ROADWAY SEGMENTS
Multiple-vehicle nondriveway
Segment 1 1.212 0.404 0.808 8 1.010 0170 G.849
Year1 - 2005 0.849 0.290 0.559 ] 1.010
YearZ - 2008 1.082 0.354 0.719 ] 1.010
Year3 - 2007 1.329 0.441 0.888 8 1.010
Yeard - 2008 1.587 0.520 1.067 8 1.010
Segment2 0.380 0.115 0.265 5 1.320 0332 3.464
Year1 - 2005 0.335 0.102 0233 5 1.320
Year2 — 2008 0.371 0.112 0.259 5 1.320
Year3 - 2007 0.371 0.112 0.259 5 1.320
Yeard - 2008 0.445 0.133 0311 5 1.320
Single-Vehicle
Segment 1 0476 0.138 0338 10 0.910 0.366 6.515
Year1 - 2005 0.386 0117 0.269 10 0.910
Year2 — 2008 0.447 0.132 0315 10 0.910
Year3 - 2007 0.507 0.148 0.361 10 0.910
Yeard —- 2008 0.565 0.159 0.408 10 0.910
Segment 2 0.207 0.029 0.178 7 0.860 0584 3.034
Yearl - 2005 0.199 0.028 0171 7 0.860
Year2 — 2006 0.206 0.029 0177 7 0.860
Year3 — 2007 0.208 0.029 0177 7 0.860
Yeard — 2008 0.219 0.032 0187 7 0.860
Multiple-vehicle Driveway-Related
Segment 1 0514 0.178 0338 11 0.810 0375 7.067
Yearl — 2005 0377 0.129 0.245 ikl 0.810
Year2 — 2008 0.467 0.160 0.307 " 0.810
Year3 — 2007 0.559 0.191 0.368 ik 0.810
Yeard — 2008 0.654 0.224 0.430 ik 0.810
Worksheetfﬂ -- Predicted Pedestrian and Bicycle
Crashes for Urban and Suburban Arterials
(1} (2} (3}
Site Type | [ [
ROADWAY SEGMENTS
Segment 1 0.042 0.015
Year! — 2005 0.031 0.011
Year2 — 2008 0.038 0.014
Yeard — 2007 0.045 0.047
Yeard — 2008 0.053 0.020
Segment 2 0.008 0.002
vear! — 2005 0.006 0.002
Wear2 — 2006 0.006 0.002
veard — 2007 0.006 0.002
veard — 2008 0.007 0.002
INTERSECTIONS
Intersection 1 0.00% 0.004
Yearl — 2005 0.035 0.7
YWear2 — 2008 0.000 0.000
Yeard — 2007 0.000 0.000
Yeard — 2008 0.000 0.000
Intersection 2 0.082 0.011
Year! — 2005 0.07% 0.045
Year2 — 2008 0.081 0.000
Weard — 2007 0.082 0.000
Weard — 2008 0.085 0.000
Intersection 3 0.002 0.002
vear! — 2005 0.00% 0.00%
wear2 — 2006 0.000 0.000
Yeard — 2007 0.000 0.000
weard — 2008 0.000 0.000
COMBINED (sum of column} 0.141 0.035
| Worksheet 4C — Site-Specific EB Method Summary Results for Urban and Suburban Arterials
r ( 2} (3} (4) (5) (6}
Crash severity level N praaoien H oo H one N a L J—
Total (2)oons from Worksheet 44 (2)eoms from Worksheet 4B (3)coms from Worksheet 4B (Bloous Worksheet 44 (3)+(4)+(5)
5.2 0.1 0.0 58.8 58.0
Fatal and injury (F1) (3)oone from Worksheet 44 (2)eome from Worksheet 4B (3)come from Worksheet 4B (Ghrorae * (2 (2) Toras (3)+(4)+(5)
29 0.1 0.0 18.5 187
Property damage only (FDO} (4)eonz from Worksheet 44 — — (Shroma. ® (2heno / (2) roTa. (3)+(4)+(5)
6.3 0.0 0.0 40.3 40.3

Three buttons on the top right side of the summaries can be used to return to the main menu, and to hide
and unhide unused rows.
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Refurn fo Main

Hide Unused
Rows

Unhide Al Rows

Note: Worksheets UrbArt_3_Seg Tables and UrbArt_5_Int Tables contain the HSM predictive method
supporting tables. IDOT has developed state-specific values for all these different distributions and it is
not necessary to use the HSM default values.

However, the IDOT HSM tool is flexible enough to allow modifications to such tables. Input data required
from the user but restricted to Yes and No options are provided in the pull-down boxes (blue cells).
Orange cells contain the locally-derived data.

Table 12-4: Distribution of Multiple-Vehicle Nondriveway Collisions for Roadway Segments by Manner of Collision Type

llinois-Specific Yes Proportion of crashes by severity level for specific road types
Values? HSM-Provided Values
U T 40 4D 5T
Collision type Fl PDO Fl PDO Fl PDO FlI PDO Fl PDO
Rear-end collision 0.730 0.778 0.845 0.842 0.511 0.506 0.832 0682 0.846 0651
Head-on collision 0.068 0.004 0034 0.020 0.077 0.004 0.020 0.007 0.021 0.004
Angle collision 0.085 0.078 0.089 0.020 0.181 0.130 0.040 0.038 0.050 0.058
Sideswipe, same direction 0.015 0.031 0.001 0.078 0.093 0249 0.050 0.223 0.081 0245
Sideswipe, opposite direction 0.073 0.055 017 0.020 0.082 0.031 0.010 0.001 0.004 0.008
Other multiple-vehicle collision 0.028 0.0s3 0034 0.020 0.056 0.080 0.048 0.071 0.018 0.028
Source: HSIS data far Washington (2002-2008)
lllinois-Specific Values

Collision type 21 T 40 40 5T

Fi PDO Fl PDO Fl PDO Fi PDO Fi PDO
Rear-end collision 0.527 0.512 0714 0.621 0.536 0.437 0.558 0.487 0.458 0.455
Head-on collision 0.052 0.017 0012 0.004 0.044 0.010 0.036 0.007 0.039 0.005
Angle collision 0.083 0.068 0.085 0.088 0.082 0.081 0.088 0.070 0.121 0.100
Sideswipe, same direction 0.058 0.181 0.048 0102 0.088 0.230 0.082 0.220 0.058 0.169
Sideswips, opposite direction 0.073 0.048 0.035 0.004 0.026 0.023 0.026 0.018 0.031 0.015
Other muttiple-vehicle collision 0.166 0.183 0.085 0178 0.223 0.208 0.211 0.198 0.253 0.256

Mote: HEM-Provided values based on HEIS data for Washington (2002-2008)

Table 12.6: Distribution of Single Vehicle Collisions for Roadway Segments by Collision Type
Proportion of crashes by severity level for specific road types

llinois-Specific

WValues? e HSM-Provided Values

21 3T 4 4D 5T
Collision type il PDO Fl PDO Fl PDO Fl PDO il PDO
Collision with animal 0.028 0.088 0.001 0.001 0.001 0.001 0.001 0.083 0.018 0.045
Collision with fixed object 0.723 0.758 0.686 0.963 0.612 0.809 0.500 0.813 0.388 0.768
Collision with other object 0.010 0.013 0.001 0.001 0.020 0.029 0.028 0.018 0.005 0.081
Other single-vehicle collision 0.241 0.162 0.310 0.035 0.367 0.181 0.471 0.108 0.581 0.122

Source: HSIS data for Washington (2002-2006

llinois-Specific Values

Collision type 21 3T 4 40 5T

Fi PDO Fl PDO Fl PDO Fl PDO Fi PDO
Collision with animal 0.048 0.228 0.050 0.078 0.035 0.169 0.048 0.167 0.018 0.120
Collision with fixed object 0.613 0.332 0.800 0.400 0.655 0.400 0.706 0.484 0.782 0.517
Collision with other object 0.029 0.032 0.050 0.056 0.029 0.045 0.031 0.054 0.018 0.086
Other single-vehicle collision 0.311 0.410 0.100 0.457 0.281 0.386 0.217 0.295 0.182 0277

Table 12-8: Pedestrian Crash Adjustment Factor for Roadway Segments

llinois-Specific Yes Pedestrian Crash Adjustment Factor (f,...)

Values? HSM-Provided Values lllinois-Specific Values

Road type osted Speed 30 mph or L Speed Greater than 30 mplosted Speed 30 mph or Lowested Speed Greater than 30 m
2U 0.036 0.005 0.014 0.003
31 0.041 0.013 0.041 0.013
4u 0.022 0.008 0.018 0.006
40 0.087 0.018 0.010 0.007
5T 0.030 0.023 0.004 0.013
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STEP 13: To print the summary, export data, or make changes, click on the Return to Main button on
the top right side of the summary tabs. This will prompt the main menu. Click on the Output Data tab.

, 1

(@)oo
|

- Input Data Output Data

Show Detailed Shgw =

Analysis | Calculations Print Preview

I Edit/Change

Export Data R Help

AASH[D Exit HSM Tool

The following buttons are available:

e Show Detailed Analysis: Displays the background summary calculations.

e Show Calculations: Displays the predictive method calculations (tabs) for each facility included in
the analysis.

e Print Preview: Prepares the summary sheet for printing.
o Export Data: Creates a copy of the spreadsheet.

o Edit/Change Analysis: Allows the user to make changes, including adding facilities, changing
values, and re-running the set-up process.

e Help: Provides a hyperlink to the IDOT HSM Tool User's Manual posted on IDOT website.
Details about these utilities are provided in Chapter 4.
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3.4 Calculation of Expected Crash Frequency for a Future
Time Period

3.4.1 Introduction

HSM Appendix A.2.6 provides a methodology to adjust the estimated value of expected average crash
frequency to a future time period. The methodology accounts for any before and after changes including:
any difference in the duration of the before and after periods, growth or decline in AADT, and changes in
geometric design or traffic control features that may have an effect in the CMFs.

3.4.2 Example

In this example, the 2030 expected average crash frequency for a rural two-lane, two-way segment is
calculated, as listed in Table 8. The before study period is 2009 to 2012, and the future period is the year
2030.

TABLE 7
Rural Two-Lane, Two-Way Segment Input Data
Input Data
Segments Characteristics Segment 1
Segment length (miles) 1.50
Traffic volume (veh/day) (2010 AADT) 9,000
Lane width (ft) 12
Shoulder width (ft) 4
Shoulder type Paved
Length of horizontal curve (miles) 0
Radius of curvature (ft) 0
Spiral transition curve Not present
Superelevation variance (ft/ft) 0
Grade (%) 2
Driveway density 1.7
Centerline rumble strips Not present
Passing lanes Not present
Two-way left-turn lane Not present
Roadside hazard rating 5
Segment lighting Not present
Auto speed enforcement Not present
KABC - Fatal and Injury Only Crashes. (observed 12
crashes/year)
PDO - Property Damage Only Crashes. (observed 15
crashes/year)
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STEP 1: The screen capture below shows the opening page of the IDOT HSM tool. Click on the
Rural Two-Lane, Two-Way Roads button to begin with the analysis.

W =

Getting Started

1. Please select the District where this project is located.
" District 1

I (+ District 2 to District 9

2. What is the study period of the analysis? (max 5 years)

From 2009
| To 012

3. What is the fadiity type?
| ¢ Rural Two-lane, Two-Way Roads

.

STEP 2: The Main Menu window opens up. Select the Load Input Data from Table button.

" Rural Multilane Highways

~  Urban and Suburban Arterials

Rural Two-Lane Two-Way Roads =

e

- Input Data | Output Data |

Load from Table Step 1 Step2

Load Input Data
from Table

Project
Information

| New Project

Step3 Step 4 Step 5

Set up
Spreadshest

Segment Input Intersection Input

..... o Exit HSM Tool

STEP 3: The Analysis Input user form opens up. Input the information requested in the fields as follows.
The Total Number of Segments is 1. The Study Period will be already pre-populated. For this analysis
AADT for each analysis year is available, select Enter AADT for Each Year by clicking on the circle next
to the text. If the latter is selected, a new window will open informing that AADT for each year must be
entered in Steps 3 and 4.

Analysis Method: Observed crash data are available; therefore, the user can select Estimate Expected
Number of Crashes by clicking on the circle next to the text.

The Observed Crash Data by Site Available option is used when available crash data are
disaggregated by site (segments and/or intersections). Select this option.
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Rural Two-Lane, Two-Way Reads Analysis Input

e

Analysis Input :
Total Mumber of Segments : 1 :I
Total Mumber of Intersections : 0 :I
Study Period : From | 2009 to | 2012
(
I Multiyear Analysis
Apply Linear Traffic Growth Factor (%) -
Enter AADT for Each Year «
Analysis Method
Estimate Predicted Number of Crashes: -
Estimate Expected Number of Crashes: ic
| Analysis Report
{ Cbserved Crash Data by Site Available: ic
Observed Crash Data for the Project Available: -
|
Return to Main

w

When complete, click on the Return to Main button.

STEP 4: The tab TLR_3_Seg_Input tab opens up. Fill up the segment data.

Printed 12/19/2014

Project Description Segment A
Analyst DPB
Agency or Company DOT

State IL

Date Performed 9/272013
Jurisdiction D2

Study Period 2009-2012
Roadway Segment A

Segment Name Select Segment | Segment 1
Roadway Segment A
Roadway Segment MP10-25
Segment Length (mi) 15
Lane width (ft) 12
Shoulder width (ft) B 4
Shoulder type Paved Paved
Length of horizontal curve (mi) 0.0
Radius of curvature (ft) 0
Spiral transition curve (present/not present) Mot Present Mot Present
Superelevation variance (ft/ft) 0
Grade (%) 2
Driveway density (driveways/mile) 1.7
Centerline rumble strips (present/not present) Not Present Mot Present
Passing lanes [present (1 lane) /present (2 lane) / not present)] Mot Present Mot Present
Two-way left-turn lane (present/not present) Mot Present Mot Present
Roadside hazard rating (1-7 scale) 3 5
Segment lighting (present/not present) Mot Present Mot Present
Auto speed enforcement (present/not present) Mot Present Mot Present
KABC - Fatal and Injury Only Crashes. (observed crashes/year) 12
PDO - Property Damage Only Crashes. (observed crashes/year) 15
KABCO - Total Crashes (crashes/year)

MULTIYEAR ANALYSIS

Segment Name Segment 1
AADT 2009

AADT 2010

AADT 2011

AADT 2012

Hard Copies of Document are Uncontrolled

Page 66 of 87



IDOT HSM Crash Prediction Tool

Note that as part of the input data; only 2010 AADT is available; therefore, an additional calculation step
is needed to come up with the 2009 AADT. It is important to remember that the tool requires using AADT
for the first year of the study period.

STEP 5: Click on the AADT Calculation tab. The study period includes 4 years from 2009 to 2011.
Therefore year 2010 is the second year of analysis. Assume a growth rate of 0.5 percent per year. In the
AADT Calculation tab, enter the requested information.

Please enter your answers into the blue cells in order to calculate AADT.

1. Which year AADT is available? Eqg. Input 2 if second year.

2
2. What is the available AADT?
5000
3. What is the growth rate?
0.005

Calculated AADT for five years:

Year 1 8955
Year 2 9000
Year 3 9045
Year 4 9090

STEP 6: Copy the AADT values and return to the TLR_3_Seg_Input, and finish entering the segment
data. Click the Load Data button.
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Project Description Segment A

Analyst DPB

Agency or Company IDOT

State IL

Date Performed 9/2/2013

Jurisdiction D2

Study Period 2009-2012

Roadway Segment A

Segment Name Select Segment | Segment 1
Roadway Segment A
Roadway Segment MP1.0-25
Segment Length (mi) 1.5
Lane width (ft) 12
Shoulder width (ft) 6 4
Shoulder type Paved Paved
Length of horizontal curve (mi) 0.0
Radius of curvature (ft) 0
Spiral transition curve (present/not present) Mot Present Mot Present
Superelevation variance (ft/ft) 0
Grade (%) 2
Driveway density (driveways/mile) 1.7
Centerline rumble strips (present/not present) Mot Present Mot Present
Passing lanes [present (1 lane) /present (2 lane) / not present)] Mot Present Mot Present
Two-way left-turn lane (present/not present) Mot Present Mot Present
Roadside hazard rating (1-7 scale) 3 5
Segment lighting (present/not present) Mot Present Mot Present
Auto speed enforcement (present/not present) Mot Present Mot Present
KABC - Fatal and Injury Only Crashes. (observed crashes/year) 12
PDO - Property Damage Only Crashes. (observed crashes/year) 15
KABCO - Total Crashes (crashes/year)

MULTIYEAR ANALYSIS

Segment Name Segment 1
AADT 2009 8,955
AADT 2010 9.000
AADT 2011 9.045
AADT 2012 9.090

STEP 7: Once the tool finish running, Click OK, and the summary tab appears.

Based on the selected options, the tool has set up calculation and summary
sheets,

Calculation tabs can be seen by clicking the"Show Calculations"Button in the
Main Menu - Qutput Tab.

For this analysis, results can be found under the TLR_7_Site EB Total tab

Close the Main Menu user form using the"x"located in the top right corner, and

proceed with reviewing the input data.

If you would like to go back te the Main menu, click on any of the
"Return to Main"buttens located under the instructions and summary tabs

Click Hide Unused Rows to display only the cells with data related to the analysis.
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& cHzmma Two Lane Rural Roads Executive Summary Sheet Ftwn o Main
- Worksheet 6A - Predicted and Expected Crashes by Severity and Site Type Using the Site-Specific EB Method
Analyst DPB Roadwa: Segment A Hike Urused
Agency or Company IDOT Jurisdiction D2 T
Date Performed 922013 Study Period 2009-2012
Project Description  Segment &
Uninide Al Rows
Total Crashes Per Year Fatal and Injury Crashes Per Year (Fl) roperty Damage Only Crashes Per Year (PDO
. Predicted Expected HEM Potential| Predicted Expected HEM Potential | Predicted Expected HSM Potential
Project
Components average average for Safety average average for Safety average average for Safety
crash crash Improvement crash crash Improvement crash crash Improvement
W orsdicesd croraill sepocesagrorar] (HSMPSI) | Noprsdicesarny | Nozpucesa ey [ (HSMPSI) N, reiicesd p003| N arpuceeagpooy|  (HSM PSI)
SEGMENTS
Segment 1 6.4 229 16.5 2.1 T4 5.3 4.4 15.6 11.2
INTERSECTIONS
g COMBINED 6.4 29 165 21 74 53 44 156 112
B ;sum of column)
i
§ [[p— [Tp— HSM PSI
] Crash Severity Level Predicted average crash Expected average crash HSM Potential for
! fre {crashesiyr) frr {crasheslyr) Improvement {crasheslyr)
Total 6.4 229 16.5
¥ Fatal and Injury (F1) 21 7.4 53
t|  Property Damage Only (PDO) 4.4 15.6 2
b
! Predicted and Expected Crashes by Severity Using the Site-
f -
i Specific EB Method
|
25.0
'
B
b
HSM PSI 200
i
| -
[ IFatal and g1
[ Injury (FI) =
&
f P o
: roperty
} Damage % 10.0
E oniy(PDO) | B
i
| 5.0
H
]
|
o0 Property D
8 : \ roperty Damage
i Total Fztzl and Injury (FI} only {PDOY
I WPredicted average crash frequency [crashes/yr| 6.4 21 44
P WExpected aversge crash frequency [crashes, 229 7.4 15.6
B WHSM Potentisl for Improvement [crashas/yr) 16.5 5.3 112
H
]
}

*Note:

HSM PSE: The AASHTO HSM refers to this value as the Excess Expected Average Crash Freguency with Empirical Bayes (EB) Adjustment. This refers to the difference
between the EB adjusted average crash frequency and the predicted average crash frequency obtained from the application of the AASHTO HSM Safety Performance
Functions.

linoie Specific PSE: This is the difference between the EB-adjusted average crash frequency and the predicted average crash frequency obtained from the application of

STEP 8: Select the Return to Main button, and go to the Output Data tab. Select the Show

Calculations to display the background calculation tab. Crash Modification Factors will be extracted from

this tab to compute the future expected average crash frequency.
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Show Detailed

Analysis . Calculations Print Preview

Edit/Change

N Analysis

Exit HSM Tool |

STEP 9: The next step is to calculate the predicted average crash frequency for year 2030. Repeat
Steps 1 through 4, except Step 3. The analysis method is different for the future condition because

observed crash data are not available. Select Estimate Predicted Number of Crashes by clicking on
the circle next to the text.

Getting Started

1. Please select the District where this project is located.
" District 1

(+ District 2 to District 9

2. What is the study period of the analysis? {max 5 years)

From I 2030

To I 2030

3. What is the fadiity type?
f+ Rural Two-Lane, Two-Way Roads
¢~ Rural Multiane Highways
¢ Urban and Suburban Arterials

Start Analysis |
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Rural Two-Lane Two-Way Roads Analysis Input @

Analysis Input :

Total Mumber of Segments : 1 I‘

Total Mumber of Intersections : 0 Z‘

Study Period : From | 2030 to | 2030

Multiyear Analysis I

i
i

Analysis Method

{Estimate Predicted Mumber of Crashes: ; v
Estimate Expected Mumber of Crashes: .
Return to Main

STEP 10: Click on the AADT Calculation tab. This time, calculate the AADT for a future time period.
The 2010 AADT is 9000. Assume a growth rate of 0.5 percent per year, and enter the following
information:

Special Case: Calculate AADT for a future year.
1. Which year AADT is available? Eg. Input "2010" if 2010 AADT is available.
2010
What is the available AADT?
8000
3. What is the growth rate?
0.50%
Which future year AADT do you need? Eg. Input "2020" if need AADT for the year 2020.
2030

[

e

Calculated AADT for the future year:
Year: 2030
AADT: 9944
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STEP 11: Copy the 2030 AADT and return to the TLR_3_Seg_Input, and finish entering the segment
data. Click the Load Data button to run the analysis.

Printed 12/19/2014

Project Description Segment A
Analyst DPB
Agency or Company IDOT

State IL

Date Performed 9/2/2013
Jurisdiction D2

Study Period 2009-2012
Roadway Segment A

Segment Name Select Segment ¢ Segment 1

Roadway Segment A

Roadway Segment MP10-25

Segment Length (mi) 1.5
AADT (veh/day) 9,944
Lane width (ft} 12
Shoulder width (ft) 6 4
Shoulder type Paved Paved
Length of horizontal curve (mi) 0.0
Radius of curvature (ft) 0
Spiral transition curve (present/not present) Mot Present Mot Present
Superelevation variance (ft/ft) 0
Grade (%) 2
Driveway density (driveways/mile) 1.7
Centerline rumble strips (present/not present) Mot Present Mot Present
Passing lanes [present (1 lane) /present (2 lane) / not present)] Mot Present Mot Present
Two-way left-turn lane (present/nat present) Mot Present Mot Present
Roadside hazard rating (1-7 scale) 3 5
Segment lighting (present/not present) Mot Present Mot Present
Auto speed enforcement (present/not present) Mot Present Mot Present

Load Data ‘ Print Input Info
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STEP 12: Once the tool finish running, Click OK, and the summary tab appears.

Two Lane Rural Roads Summary Sheet

& CH2MHIL ¥
Worksheet 3A - Predicted Crashes by Severity and Site Type Reurn o Man
Analyst DPB Roadway Segment A
Agency or Company [DOT Jurisdiction 02 Hide Unused
Date Performed 9/2/2013 Rows

Study Period 20082012

Project Description  Segment A

) 2) [ @) [ 4)

Predicted average crash frequency (crashes/year)
e o 0 | M | S
ROADWAY SEGMENTS
Segment 1 I 7.069 [ 2269 [ 4800 |
Year1 - 2030 7.069 | 2269 | aso0 |
INTERSECTIONS
COMBINED {sum of column) ] 7.069 [ 2289 | 400 |

Worksheet 3B -- Site-Specific Summary Results

N predicted
Crash severity level Predicted average crash frequency
(crasheslyr)
Total 7.069
Fatal and Injury (F1} 2.269
Property Damage Only (PDO) 4.800
Predicted Crashes by Severity
8000
g
H 7.000
)
] 6.000 H Total
&
= 5.000
E M Fatal and Injury (FI)
4.000
8
g 3.000 LI Property Damage
:i, 2000 Only (PDO)
:E 1.000
&
0.000 T T d
Total Fatal and Injury (FI) Property Damage Only
(PDO)

Unhide Al Rows

il

STEP 13: Repeat Step 8. Select the Return to Main button, and go to the Output Data tab. Select the
Show Calculations to display the background calculation tab. Crash Modification Factors will be

extracted from this tab to compute the future expected average crash frequency.

Printed 12/19/2014
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STEP 14: The predicted and expected crashes frequencies for the before and after periods are listed

below.
Crashes Before Period After Period
Predicted Crash Frequency 6.4 7.1
Expected Crash Frequency 22.9 Unknown

Similarly, the CMFs for both analyses are listed below. Since the only change is the AADT, the CMDs for
both periods remain the same.

CMF Before Period After Period
CMF 1r 1.00 1.00
CMF 2r 1.06 1.06
CMF 3r 1.00 1.00
CMF 4r 1.00 1.00
CMR 5r 1.00 1.00
CMF 6r 1.00 1.00
CMF 7r 1.00 1.00
CMF 8r 1.00 1.00
CMF 9r 1.00 1.00
CMF 10r 1.14 1.14
CMF 11r 1.00 1.00
CMF 12r 1.00 1.00

STEP 15: The 2030 expected average crash frequency can be calculated based on HSM equation A-15

page A-23.
N = N (Nbf ) <CMF1f> <CMF2f> <CMan>
I =P \N,, J\CMF,, ) \CMF,,) \CMF,,
Where:
N expected average crash frequency during the future time period for which crashes are being
forecasted

expected average crash frequency for the past time period for which observed crash history data
were available

Nyr  number of crashes predicted by the SPF using the future AADT data, the specified nominal
values for the geometric parameters, and segment length (in the case of roadway segments)

Ny,  number of crashes predicted by the SPF using the past AADT data, the specified nominal values
for geometric parameters, and the segment length (in the case of roadway segments)

CMF, value of the nth CMF for the geometric conditions planned for the future design

CME,, value of the nth CMF for the geometric conditions for the past design

Replacing the values obtained from the two analyses, the 2030 expected average crash frequency is
calculated as follows:
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N. =229 (7.1) (1.00) (1.06) (1.00)
F = 2%7\6.4/\1.00/ \1.06 1.00
Ny =25.2

This process can be repeated for as many years as needed as long as the future AADT information is
available. For more information about the limitations of this methodology, please refer to the HSM
Appendix A.2.6 page A-22.
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Utilities

Another major change in this new version is the utility functions. The Output Data utilities functions have
been expanded and now include Show Detailed Analysis, Show Calculations, Print Preview, Export Data,
Edit/Change Analysis, and Help Menu options.

The following examples demonstrate what steps are required to apply the utility functions. This method is
similar for all three modules (rural two-lane, rural multilane, and urban and suburban arterials).

4.1 Show Detailed Analysis

The Show Detailed Analysis option allows the user to enter data for all segments and intersections in a
table format facilitating the data entry process.

This example is a continuation of the Chapter 3.2 Rural Multilane Highways.

Once the Set up Spreadsheet procedure has been run and the analysis is completed, the user has the
option to unhide the summary containing the calculations.

Go back to any summary sheet, and click on Return to Main. In the main menu, go to the Output Data
tab.

&l: =

Input Data Output Data \

Show Detailed Show

Analysis Calculations FIRERED

Edit/Change
Analysis

Export Data

AASH[D

Exit HSM Tool

Click on the Show Detailed Analysis button, to unhide the summary worksheet. A user form will pop up
providing details about the tab containing the desired summary sheet.

Microsoft Excel Iﬁ

Detailed Analysis lecated in tab MLR_9_RuralMultiLn_Proj_EB_Tot

After clicking OK, the user form will close down, taking the user back to the main menu.
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Close the main menu by clicking on the X located in the top right corner of the user form to access the

summary sheet.

Input Data Ou

Sheoray
Calculabons

tput Data |

Print Previear

Export Data

Anabysrs

Edt/Changs |

Tab MLR_9_RuralMultiLn_Proj_EB_Tot contains the predicted, expected, and observed crashes for all
the facilities included in the analysis.

Multilane Rural Roads Summary Sheet

S crems Worksheet 5A - Predicted and Observed Crashes by Severity and Site Type Using the Project-Level EB Method
Analyst [} Rioadway Skokie fue
Agency or Company [DOT Jurisdiction Dlistrict 2
Date Performed a2z Study Period 2009 to 2012
Project Description Skokie Aue Anlysiz
r m (2 @ @ (5 [LJ] (0] ] 3 [} m 112) 3
Predicted avelahge ::lash frequency Observed i i Nex ' i M. wa N Moreen
Site type lerashestyear) crashes. | Overdispersion
[ —— [T [ —— LR Parameter.k | Equation A-8 | Equation A-3 | Equation | Equation | Equation | Equation | Equation
(TOTAL) [FI) [FOO) [orashestyear] [Ei2) sqri[E1'12)] A0 A1 A2 A3 A4
ROADWAY SEGMENTS DI¥IDED
Seqment 1[Divided] JAES LE0Z2 A04 - L3572 L5673
‘reart-- 200 1051 L5756 TE .335 L.5EG
‘rear2 -- 201 1058 L5335 35 L5353 57!
‘rears -- 201 1125 LE12 513 .584 .55
‘eard -- 201, 1162 LE30 32 - 304 410 59,
ROADWAY SEGMENTS UNDI¥IDED
Segment 1[Undivided] 563 1.7 1056 - 1231 LEES
‘reart-- 200 B55 1.E¢ 0337 156 1103 44
“ear2 -- 201 i) 1.7 1041 L1566 1191 LE5T
“eard -- 201 868 1.7 1085 L1566 1284 GBS
‘eard -- 201, 186 1.9 1221 LIGE 1.585 705
INTERSECTIONS
Intersection 1 1187 641 54 703 L7ES
“eart -- 200 1025 L5432 45, 1513 712
‘eard -- 200 1120 LEOT B2: B 747
‘eard -- 200 232 BE: 751 L7230
‘eard -- 200 268 LET! . L2813
Interzection At 113 .293
“teart -- 2000 1B L0 101 L2739
‘eard -- 200 A .071 107 87
‘eard -- 20 12 LO7E 114 L 95
‘eard -- 200 2 L 28 - 21 12 - - - - -
COMEIMNED [sum of column’ ELE] 100 2249 25 KF] Z0E 0692 11404 0.699 1262 11326
Worksheet 42 - Project.Level EE Method Summary Hesults
d I} [2] [3]
Crash severity level [ [T
Total

[2)eone from wWarksheet 54
5.3

[13]cons From warksheet 54
1.3

Fatal and injury [F1)

(3]cone From "worksheet 54

[Elrorar " (2n f 2] rore

3

Property damage only [PDO)

[#]cone From 'worksheet 54

22

[Slrorar” [Zevo ! [2] rora
48
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4.2 Show Calculations

The Show Calculations button is used to access the detailed calculations of each segment and
intersection. The screen captures below are the continuation of the rural multilane highways example
from Section 3.2 of the manual. By clicking on this button, the user will unhide the templates containing
the HSM predictive method calculations used for the analysis.

M
Rural Multilane Highways M

Input Data Outpu Data]

Show Detailed Show X
: H : Print Preview
Analysis : Calculations
Edit/Change
Export Data Analysis Help |

AASH[O |

Exit HSM Tool

After clicking on the Show Calculations button, the following message box pops up, indicating that the
process is completed. Click OK to continue.

Micrasoft Excel Iﬁ

Calculations are found in the individual
segment and intersection tabs

After this user form and the main menu are closed, the individual segment and intersection tabs can be
accessed.

MLR_2 Rural Div MultiLn Seg 1 MLR_3 Rural Und MultiLn Seq 1

MLR_5 Rural MultiLn Int 1 MLR_5 Rural MultiLn Int 2
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Warkrkast 1A -- Gan, Ilnfurmatios and lnpwt [

Lucatios Infarmatiss

FrojeztDerzription Zkakic fiue Anlerie

Analyrt =le]
Aqency or Company 10T
Skake IL
Diate Ferformed nadgddiz

Fioaduay
Foaduay Section
durirdiztion
Ztudy Ferind

Skokic Auve
MF1z.5
Dirkrizt 2

200% ko 2042

Bars Conditinnr

Site Conditimnr

Soqment Hame - Soqment 1
Fioaduay kype [divided f undivided] Divided
Length ofregqmenk, L {mil == 0T
AADT [uehiday] - 00
Lane width [Fel iz 1z
Shoulder width [Ft] - rightrhoulder uidth For divided [if differ For dircctionr of travel ure g & )
Shoulder kype - rightrhoulder brpe For divided Faucd Faved
HMedian wideh (Fel - For divided only L) i
Side Sloper - For undivided anly 1:TarFlakter
Lighting (preronktingt present] Mot Fresent Hot Fresent
Autorpeed enforcemont (presentfnot prorent] Mot Frorent HotFrerent
Calibration Factor, Gr 1.00 1.2
Warks timm Factmrs Fur Rural Haltil Dividad Rmadusy Seqmentr
L 4] L1 ) ] C)] 5] (3]
CHF For Lane Width ZHMF Far Right Shoulder Width CHMF Far Median Wideh |  GHF For Lighting CHMF Far Automated Speced Combined GHF
Enforzement
A g ot Cira g R o S G commd
from Equation 11-1€ from Table11-97 from Table 11-1% from Equation 11-17 from tipn 117, (I ENEIA"(5)
1.04 1.0 1,106
'-_rkrl--t 1C (a) -- Emaduay Ssqmant Crarkes Fur widad R--.Iu-.: 5.:-.-“
r 4] F 3] (2] (5] 3] (7]
Crark Sawvarity Lawal e HrpfFrd irparrimn Cm ] Calikra Fradictasd
from Takle 11-5 matar, k| (E)From Warkrheot timm ge crark
a L - From Equation 11-9 | From Equatian 11-10 1B () Factmr, (1" (EIM (8]
Tatal -9.025 1.0d4 1.54% 0774 0,304 1.06 1.2 1.051
Fataland Injury (FI3 SEEIT 0.95% 1687 [ ) 0.26d d.08 1.zs 0.575
Fataland Injury? (FI*) -%.505 0.57d 1.7d0 0.zEd 0.251 1.0 1.z8 0356

Froperty Damaqe Only

[FD0)

(TIToTaL-(Tin

0.dTE

HOTE: " Using Iur KARES wualr, Ihrur inaludr anly KAR arankra. Crankes uilk arareilylearl © [pnnsible injura]

[}
(0] [
Cullirins Tyrps H predictadrr
x4} [FIy iFI*}
[crarkasfraar) [crarherizyas Cerarkarfysarl
From Table [(T e from Warkehe ot [T fram From Takle (T1r* From From Table [ (Tiresfrom Waorkeheok
11-5 1% [a) Warkrheok G a) -5 Workrheet1G 121 -5 1% [a)
Tatal 1002 1.051 0575 1000 0358 0,999 047
(217 (ZITaTaL [CETEN ]| LE1°(TIm " L3119 ppa
Head-on zaollirion 0. is 0005 001 LR 0019 0007 0.0hg 0.00d
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HOTE:"

Thr KABE 0 wualr, lhrur inalude wnly KRR aranbrn. Crankes uilk srarrily Irael C [pansiblr injurq]

—
Warkrbhest 1E - Summar
(2]

r i1

Crark reverity laval

dictad avseraqe crark Fraguancy (crarkesfyal

aduar reqgment langth [

[T1Fram Warkrheeot 1C (a)ar (k1 CEI0E)
Tatal 1.1 7 1.5
Fataland Injury (FI1 1.E 0y 0%
Fataland Injury? (FI*) 0. LA 0E
Froperty Damage Only (PO 1.5 [ [

HOTE: "
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These tabs contain the input data for all the facilities included in the analysis.

As a new feature, if the study period is a crossover between calibration datasets (analysis years include
years 2008 and 2009), the Show Calculation feature in the main file will display the following message:
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P B
Microsoft Bxcel A .

Please refer to the archive folder 5ee workbooks
Archive_Period_1 and Archive_Period_2.

Calculations for different periods could be found
in their individual segment and intersection tabs.

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

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

Archive_Period_1.xIsm and Archive_Period_2.xlsm files contain the background calculations for this
type of analysis. These files are stored under the same location where the tool is saved inside a folder
named Archive followed by the date and time of the analysis.

4.3 Print Preview

The Print Preview button is used to set up the summary sheet for printing. After running this utility, the
summary will be displayed in Page Break View format.

Go back to any summary sheet, and click on Return to Main. In the main menu, go to the Output Data
tab. Click the Print Preview button to run this utility.

Input Data Output Data ‘

Show Detailed Show . ;
: - i Print Preview
Analysis Calculations
Edit/Change
Export Data Ares Help

EAEH[D |

Exit HSM Tool

After the process is done running, a message box will pop up indicating the Summary sheet print preview
is ready.

Microsoft Excel = |

Summary sheet print preview

oK

The user can make changes as needed before sending the print preview page to the printer.
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Multilane Rural Roads Execative Summary Fheet

W crzmar
= v Worksheet TA - Predicted and Observed Crazhes by Severity and Site Type Using the Project-Level EE Method
Analyst CC Boadway Ekokic Awe
Agency or Company  IDOT Jurisdickion Diiztrict 2
Diake Performed 42M3 Study Period 2003 ko 2012
Project Description  Skakic Awe Anlysiz
Total Crazhes Per Tear [KABCO) Total Craskes Per Tear [KABC) Total Crashes Per Vear [POND)
[ PTEOICEED | CIpELrEd =M FTEOITLEN | CIpECLEd T=m FTEOICIED | LCIPELLEd =M
Project ATErAIGE ATETIGE Potential ATETIGE ATErAGE Potential ATErAGE ATETIGE Potential
Componcats crazh crazh For Safety crazh crash For Safety crash crazh For Safety
prrdinied [EARD rapraicd jEanc] [HEM P21} | pecdicica inanfl copeatca ixand (HEM PSI) (N, caicicannn] W oeccaica e | [HEM PEI)

PROJECT SUMMARY

Project Summary 53 ns £.0 31 E.6 35 2.2 4.5 2.5
[ T N. i HEM P21
Crazh Severivy Lerel Predicted arerage crash Expected arverage crash  Potestial For Improrement
Frequency [crashesiyr] Frequency [cracshesiyr] [crazheziyr]
Tatal [KABCO] § .
Fatal and Injury [KAEC) A | ) 35
Property Damage Only [POO] 2.2 4.5 2.5
Predicted and Observed Crashes by Severity and Site Type
Using the Project-Level EB Method
120
00
- 20
HS5M PsI
3
X
< =o
il Fatal and :
Injury -
[KaEC) §= an
e M Froperty 2
Camage
Cnly [FOO) 1a
o F ty O
[ — reperty Damage
el e8] Only |PDO|
M Predict=d sversze crash frequen oy | crashesyr) 3.3 2.1 1z
ed sverass cmsh fre cras hesfyr 113 6.6 £
l Potentisl far Im provement |crsh s fhr) [-2:] 35 5

Mok
HEM P21z The AAZHTO HEM refers to thiz value as the Excess Expected Average Crash Frequency with Empirical Bayes (EB) Adjustment. Thiz refers ta the difference between
the EE adjusted average crash frequency and the predicted average crash frequency obtained from the application of the AASHT O HEM Safety Performance Functions.

imois Epecific PEI: This iz the difference between the EE-adjusted average crazh frequency and the predicted average crazh Frequency obtained From the application of the
Minois Zafety Perfarmance Functians.

This page is set to fit into one page letter size paper. The user can use Excel’s Page Layout functions to
modify the page setup.

jy Home Insert Page Layout Formulas Data Review View Developer Get Started

B colors - By = =] [ = o4 Width: Automatic ~ | Gridlines |Headings
: B Oes & &

Fonts' 5 3|| Height: Automatic ~ || ¥ View | ¥| View
Themes Margins Orientation Size Print Breaks Background Print

- [O]Effects - = 2 TR g Titles || £ Scale: 61% = Print Print
Themes Page Setup IF] Scale to Fit F] Sheet Options ™

To modify the print area;gotoPagetayout-and-choosePrint-Area in Page Setup as shown above.

The user could also go back to the main menu to perform other actions by clicking on the Return to
Main button.
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4.4 Export Data

This function can be used anytime during the analysis. Following the Chapter 3.2 example, the main
menu Output Data tab includes the Export Data option, which allows the user to export the data and
save/create a copy of the analysis.

Rural Two-Lane Two-Way Roads

® Input Data Output Data |

Show Detailed
Analysis

Show
Calculations

Print Preview

Export Data

Edit/Change

Analysis

AASH[D

Exit HSM Tool |

When the Export Data button is clicked, the user will be directed to the following screen to save a copy
of the analysis. Select a preferred file name and location.

(x| Save As

|+ ComdorAnalysis |43 || seareh Comzoranaiysis B

Organize v New folder B=

=y @
= Microsoft Office Excel q M Date medified Type Size
48 My SharePoint Sites

File name:  TLR_Analysis 06102012

Save as type: |Excel Macro Enabled Workbook (*xism) -

Authors: Dante Perez-Bravo Tags: Addatag Title: Add 3 title Subject: Specify the subject Manager: Specify the manager Company: CH2M HILL

Tools v Save Cancel

+ Hide Folders

After pressing the Save button, a copy of the spreadsheet containing the analysis is created in the
specified location. Once the process is complete, two message boxes open up indicating the file has
been saved, and providing instructions on how to proceed.

[ Microzoft Excel M ool e - u

If you would like to modify the input data, go to the individual tabs.

Data saved to file

Make sure to save the file when complete!
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4.5 Edit/Change Analysis

The Edit/Change Analysis button is a new function that allows the user to modify an existing analysis.
Once the user has run the Set up Spreadsheet in the user form approach, or has run the process using
the Load Data button, the analysis has been completed. With the Edit/Change utility, the user can make
changes such as adding or deleting facilities from the analysis, including additional crash data to run the
EB adjustments methods, or applying a growth factor instead of entering AADT for each year, among
many other options.

Without running this utility, the user can make very minor changes to the template worksheets
containing the HSM predictive method calculations. Any other major change can only be completed/run
using the Edit/Change Utility.

STEP 1: Press the Return to Main button located in any summary page to go back to the main menu.

o

" Input Data Output Data ]

Show Detailed Show

Analysis Calculations Print Preview

Edit/Change

Export Data Analysis

AASH[O Exit HSM Tool

STEP 2: The user is given the option to confirm whether they want to move forward with making changes
to the analysis. Note that once the process is started, the tool will be reset, and the analysis will be
deleted. However, the data entered for the original analysis will be maintained.

After pressing the Edit/Change Analysis button, a message box appears asking whether the user wants
to proceed with modifying the existing analysis.

Are you sure you want to modify the existing analysis? The input data will be
retained and changes can be made, but the analysis has to be rerun

Press No to cancel modifying the analysis.

Press Yes to continue with the changes. The analysis will be reset, but the input data will be retained.
If the analysis included multiple facilities (more than one segment /intersection) the following message
box will appear asking permission to delete the tabs that were created during the set-up process. The
tool needs only one template tab for each facility to run. Click on Delete as many times as needed to
complete the process.

—
Microsoft Office Excel [
i

l ,  Datamay existin the sheet(s) selected for deletion. To permanently delete the data, press Delete.

[ Delete ] ’ Cancel ]
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STEP 3: After all the unnecessary tabs are deleted, another message box indicating that reset process is

now completed will appear.

STEP 4: Press OK and then close the main menu. This will take the user back to the opening page of the
IDOT HSM tool. Click on the Go to Office button, and click Save. Now the tool has been reset and is
ready for editing and updating, while the segment and intersection original data the user has entered

previously is still saved in the tool.

HIGHWAY
SAFETY
MANUAL

15t Edition

&

Ilho'sDepatmeMd'iansportation

Getting Started

Rural Two-Lane, Two-Way Roads

Rural Multilane Highways

Urban and Suburban Arterials

Help

The tool is now ready to be modified. Repeat the steps used in the original analysis and make necessary

changes as needed.

NOTE: To re-start a new analysis, click the Getting Started button.
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4.6 Help Menu

The Help Menu provides various resources for addressing questions and problems using the tool. The
Help Menu can be accessed through the Output Data tab on the main menu.

)

® Input Data Output Data ‘

Show Detailed Show . )
: - Print Preview
Analysis Calculations
Edchange | [
Export Data Analysis Help

AASH[O Exit HSM Tool

By pressing the Help button, the user can download the IDOT HSM Tool Users Manual, access the
different predictive methods instructions worksheets, and connect via hyperlink to the official HSM
website. A screen capture of the help menu is shown below.

~ N

HSM User's Manual | Download User's Manual |

Show Instructions  Rural Two-ane Two-way Roads |

Rural Multilane highways |

Urban and Suburban Arterials |

Additional Resource G0 To HSM Official Website |

Finish

The instruction tabs provide information about tab naming conventions, facility types, and AADT
thresholds, as well as a legend explaining the different color coded cells.
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Tabs naming convention:

Worksheet Hame

UrbArt_0_Instructions

UrbArt_1_Construction

UrbArt_2 Seg1

Facilities AADT thresholds:

Contents

Current worksheet displaying overview, summary of
spreadsheet worksheets, and description of color
coding included in the worksheets.

Data in this worksheet has been used to help define
the pull-down options in the analysis worksheets.
There is no need for a user to work within this
worksheet, but the worksheet should be retained so
that the other worksheets can continue to use the
options included in this sheet.

Analysis for the urban and suburban arterial segment
analysis. The associated HSM worksheets are
Waorksheets 1A, 18, 1C. 10, 1E. 1F, 1G, 1H. 11 14,
1K, and 1L.

Urban and Suburban Arterials

Segment Type:  AADT Intersection type | AADT major : AADT minor
2010 - 32,600 3ST: 0-45700 i 0-9.300
3T:0-32,900 45T 0-46,800 : 0-53900
4U:0 - 40,100 3SG; 0-58.100 | 0-16.400
4D:0 - 66,000 45Gi 0-67.700 : 0-33.400
5T:0-53,800

Color coding scheme details in the worksheets:

Color Used

Press Finish to close the Help Menu.

Printed 12/19/2014
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Required input information as identified in the HSM.

Input data required from the user but restricted to
options provided in pull-down boxes.

Optional input information that can be used
to supplement the analysis if this
information is available. This optional input
information is reserved for locally-derived
crash information. If the analyst elects to
use this option so as to improve analysis
for local crash distribution trends, each of
the Tables with the locally- derived input
also include a pull-down box where the
analyst should indicate he or she is using
locally derive crash information. The
worksheets will then use the local values
instead of the HSM default values.
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A-1 Rural Two-Lane, Two-Way Roads

Worksheet Name

Contents

TLR_O_Instructions

Current worksheet displaying overview, summary of spreadsheet
worksheets, predictive method AADT thresholds, and description of
color coding included in the worksheets.

TLR_1_Construction

Data in this worksheet has been used to help define the pull-down
options in the analysis worksheets. There is no need for the user to
work within this worksheet, but the worksheet should be retained so
that the other worksheets can continue to use the options included in
this sheet.

TLR_2_Seg 1

Analysis for the rural 2-lane segments that uses lookup tables from
exhibits included in the worksheet named Segment Tables. The
associated HSM worksheets are 1A, 1B, 1C, 1D, and 1E.

TLR_3_Seg Tables

Includes segment tables used for analysis of HSM- provided crash
trends as well as locally-derived crash information. These are HSM
Tables 10-3, 10-4, and 10-12. This worksheet also includes tables
used for CMF calculations, and HSM Tables 10-8, 10-9, and 10-10.

TLR 4 _Int 1

Analysis for the rural 2-lane intersections that uses lookup tables from
exhibits included in the worksheet named Intersection Tables. The
associated HSM worksheets are 2A, 2B, 2C, 2D, and 2E.

TLR_5 Int Tables

Includes intersection tables used for analysis of HSM-provided crash
trends as well as locally-derived crash information. These are HSM
Tables 10-5, 10-6, and 10-15. This worksheet also includes

Tables 10-13 and 10-14, which are used for Crash Modification
Factors (CMF) calculations.

TLR_6_Predicted Total

Predicted number of crashes summary sheet using results from the
2-lane segments as well as two-lane intersections worksheets. This
analysis can be performed if no historical crash data are available
within the study limits. The associated HSM worksheets are 3A
and 3B.

TLR_7_Site EB Total

Analysis for site-specific EB analysis using results from the rural two-
lane segment as well as rural two-lane intersection worksheets. This
analysis can be performed if the analyst knows the exact location of
historic crashes within the study limits. The associated HSM
worksheets are 4A and 4B.
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Worksheet Name

Contents

TLR_8 Project EB Total

Analysis for project-specific EB analysis using results from the rural
two-lane segment as well as rural two-lane intersection worksheets.
This analysis can be performed if the analyst has historical crash data,
but does not know the exact location within the project limits at which
the crashes occurred. The associated HSM worksheets are 5A

and 5B.

TLR_91_SiteEB_ExSum

Executive summary report for site-specific EB analysis. This report
uses results from tab TLR_7_Site EB Total. This report is available
when the user performs a site-specific EB multiyear analysis entering
AADT for each year.

TLR_92_ProjEB_ExSum

Executive summary report for project-specific EB analysis. This report
uses results from tab TLR_8_ Project EB Total. This report is available
when the user performs a project-specific EB multiyear analysis
entering AADT for each year.

TLR_93 EB_ExSum_GF

Executive summary report for site-specific EB analysis. This report
uses results from tab TLR _7_Site EB Total. This report is available
when the user performs a site-specific EB multiyear analysis and
applies a linear traffic growth factor.

TLR_94_Pred_ExSum_GF

Executive summary report for the predicted number of crashes
method. This report uses results from tab TLR_6_Predicted Total. This
report is available when users perform a predicted crash multiyear
analysis and apply linear traffic growth factor.

TLR_95 ProjEB_ExSum_GF

Executive summary report for project-specific EB analysis. This report
uses results from tab TLR_8_ Project EB Total. This report is available
when the user performs a project-specific EB multiyear analysis and
applies linear traffic growth factor.
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A-2 Rural Multilane Highways

Worksheet Name

Contents

MLR_O_Instructions

Current worksheet displaying overview, summary of
spreadsheet worksheets, and description of color coding
included in the worksheets.

MLR_1_Construction

Data in this worksheet has been used to help define the pull-
down options in the analysis worksheets. There is no need for a
user to work within this worksheet, but the worksheet should be
retained so that the other worksheets can continue to use the
options included in this sheet.

MLR_2_Rural Div MultiLn Seg 1

Analysis for the rural divided multilane segment analysis
includes AADT specific Table 11-16. The associated HSM
worksheets are 1A, 1B (a), 1C (a), 1D (a), and 1E.

MLR_3_Rural Und MultiLn Seg 1

Analysis for the rural undivided multilane segment analysis
includes AADT specific Tables 11-11 and 11-12. The
associated HSM worksheets are 1A, 1B (b), 1C (b), 1D (b),
and 1E.

MLR_4_Seg Tables

Worksheet shows exhibits for use by the segment worksheets.
These exhibits are independent and do not depend on input
values. This worksheet includes exhibits that summarize crash
information and can be modified for locally-derived conditions.
These are Tables 11-4, 11-6, 11-15, and 11-19. Tables specific
to CMFs are also included. The CMF tables in this worksheet
are 11-13, 11-14, 11-17, and 11-18.

MLR_5_Rural MultiLn Int 1

Analysis for the rural multilane intersection analysis includes
Tables 11-9 and 11-24. The associated HSM worksheets are
2A, 2B, 2C, 2D, and 2E.

MLR_6_Int Tables

Tables 11-9 and 11-24 are intersection exhibits for estimating
crash distributions and can be modified for locally-derived
conditions if this information is available.

MLR_7_Rural MultiLn Pred Total

Predicted number of crashes summary sheet using results from
the rural divided and undivided segments as well as rural
intersection multilane worksheets. This analysis can be
performed if no historical crash data are available within the
study limits. The associated HSM worksheets are 3A and 3B.

MLR_8_RuralMulti_Ln_Site_EB_Tot

Analysis for site-specific EB analysis using results from the
rural divided and undivided segment as well as rural
intersection multilane worksheets. This analysis can be
performed if the analyst knows the exact location of historical
crashes within the study limits. The associated HSM
worksheets are 3A and 3B.
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Worksheet Name

Contents

MLR_9 RuralMultiLn_Proj_EB_Tot

Analysis for project-specific EB analysis using results from the
rural divided and undivided segment as well as rural
intersection multilane worksheets. This analysis can be
performed if the analyst has historical crash data, but does not
know the exact location within the project limits at which the
crashes occurred. The associated HSM worksheets are

4A and 4B.

MLR_101_SiteEB_ExSum

Executive summary report for site-specific EB analysis. This
report uses results from tab

MLR_8 RuralMulti_Ln_Site_EB_Tot. This report is available
when the user performs a site-specific EB multiyear analysis,
entering AADT for each year.

MLR_102_ProjEB_ExSum

Executive summary report for project-specific EB analysis. This
report uses results from tab

MLR_9_ RuralMultiLn_Proj_EB_Tot. This report is available
when the user performs a project-specific EB multiyear
analysis, entering AADT for each year.

MLR_103_Pred_ExSum_GF

Executive summary report for the predicted number of crashes
method. This report uses results from tab MLR_7_Rural MultiLn
Pred Total. This report is available when the user performs
predicted crash multiyear analysis and applies a linear traffic
growth factor.

MLR_104_SiteEB_ExSum_GF

Executive summary report for site-specific EB analysis. This
report uses results from tab

MLR_8_ RuralMulti_Ln_Site_EB_Tot. This report is available
when the user performs a site-specific EB multiyear analysis
and applies a linear traffic growth factor.

MLR_105_ProjEB_ExSum_GF

Executive summary report for project-specific EB analysis. This
report uses results from tab

MLR_9_ RuralMultiLn_Proj_EB_Tot. This report is available
when the user performs a project-specific EB multiyear analysis
and applies a linear traffic growth factor.
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A-3 Urban and Suburban Arterials

Worksheet Name

Contents

UrbArt_0_Instructions

Current worksheet displaying overview, summary of spreadsheet
worksheets, and description of color coding included in the
worksheets.

UrbArt_1_Construction

Data in this worksheet has been used to help define the pull-down
options in the analysis worksheets. There is no need for a user to
work within this worksheet, but the worksheet should be retained so
that the other worksheets can continue to use the options included in
this sheet.

UrbArt_2_Seg 1

Analysis for the urban and suburban arterial segment analysis.
The associated HSM worksheets are 1A, 1B, 1C, 1D, 1E, 1F, 1G, 1H,
11, 1J, 1K, and 1L.

UrbArt_3_Seg Tables

Tables used for the segment analysis. Includes Tables 12-3, 12-4,
12-5, 12-6, 12-7, 12-8, 12-9, 12-19, 12-20, 12-21, and 12-23.

UrbArt 4 Int1

Analysis for the urban and suburban arterial intersection analysis.
The associated worksheets are 2A, 2B, 2C, 2D, 2E, 2F, 2G, 2H, 2I,
2J, 2K, and 2L. Worksheets specific to STOP control or traffic signals
may be blank if they do not apply to the specific intersection type
selected for analysis.

UrbArt_5_Int Tables

Tables used for the intersection analysis. Includes Tables 12-10,
12-11, 12-12, 12-13, 12-14, 12-24, 12-26, and 12-27.

UrbArt_ 6 Predicted Total

Predicted number of crashes summary sheet using results from the
urban segments as well as urban intersections worksheets. This
analysis can be performed if no historical crash data are available
within the study limits. The associated HSM worksheets are 3A
and 3B.

UrbArt_7_Site EB_Total

Analysis for site-specific EB analysis using results from the urban
segment and intersection worksheets. This analysis can be
performed if the analyst knows the exact location of historical crashes
within the study limits. The associated HSM worksheets are 4A, 4B,
and 4C.

UrbArt_8 Proj EB Tot

Analysis for project-specific EB analysis using results from the rural
divided and undivided segment as well as rural intersection multilane
worksheets. This analysis can be performed if the analyst has
historical crash data, but does not know the exact location within the
project limits at which the crashes occurred. The associated HSM
worksheets are 4A and 4B.
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Worksheet Name

Contents

UrbArt_ 91 SiteEB_ExSum

Executive summary report for site-specific EB analysis. This report
uses results from tab UrbArt_7_Site_EB_Total. This report is
available when the user performs a site-specific EB multiyear
analysis, entering AADT for each year.

UrbArt_ 92 ProjEB_ExSum

Executive summary report for project-specific EB analysis. This report
uses results from tab UrbArt_8 Proj EB_Tot. This report is available
when the user performs a project-specific EB multiyear analysis,
entering AADT for each year.

UrbArt 93 Pred ExSum_GF

Executive summary report for the predicted number of crashes
method. This report uses results from tab UrbArt_6_Predicted Total.
This report is available when the user performs predicted crash
multiyear analysis and applies a linear traffic growth factor.

UrbArt 94 SiteEB_ExSum_GF

Executive summary report for site-specific EB analysis. This report
uses results from tab UrbArt_7_Site_EB_Total. This report is
available when the user performs a site-specific EB multiyear analysis
and applies a linear traffic growth factor.

UrbArt_95 ProjEB_ExSum_GF

Executive summary report for project-specific EB analysis. This report
uses results from tab UrbArt_8 Proj EB_Tot. This report is available
when the user performs a project-specific EB multiyear analysis and
applies a linear traffic growth factor.
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| opened the file from the IDOT website, and tried to run the tool, but | am getting the error shown
below. How can I fix it?

You must download the tool and save it to your computer prior to use. Download the tool and click the

Save button.

Microsoft Visual Basic

Run-time error 3"

Subscript out of range

| End | Debug | Help |

File Download

Do you want to open or save this file?

@ j Mame: 12142007 _Appenix_D.xls
[l Type: Microsoft Excel Worksheet, 1.04 MB

From: www.dot.state.il.us

Open ] I Save | [ Cancel

Always ask before opening this type of file

harm your computer. f you do not trust the source, do not open or

@ While files from the Intemet can be useful, some files can potentialhy
save this file. What 's the risk?

]

Choose where you would like to save the tool. Name it appropriately.

Printed
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Save As
Save in: | @' Deskiop IV € S
L !ﬂl’t‘ly Documents
4 Ea J My Computer
My Recent "jl’*‘l\; Metwork Places
Documents
=
Desktop
My Documents
.
My Computer
- File niame: (12142007 Aopenix Dxds vl [ save |
My Network | Save as type: ||"!'|i-:rosc1ﬂ Excel Worksheet v! l Cancel ]

After the download is completed, click Open, and the tool is ready to use.

Download complete

04
il Download Caomplete

Saved:

12142007 _Appenix_D.xls from www.dot.state.il.us
(NN
Downloaded: 1.04 MB in 5 sec

Download to: C:\Docume, .. \12142007_Appenix_D,xls

Transfer rate; 214 KB/ Sec

[ ] Close this dialog box when download completes

| Open | [Open Falder ] [ Close

When | opened the tool | clicked on Disable Macros, and the tool doesn’t work.

Close the tool without saving changes and reopen it. Make sure to enable macros.

| accidentally saved the tool with the input data for my project inside. Is there a way to obtain the
original tool without all the changes | made?

Yes. Go back to IDOT website (http://www.dot.il.goV/illinoisshsp/hsip.html ) and download and save the
tool again on your computer. If you want to save the information you input for a specific project, try using
the Export Data option included in the tool under Output data.

12/19/2014
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