THE NATIONAL ACADEMIES PRESS

This PDF is available at http://nap.edu/22396 SHARE o @ u.

Analysis Tool for Design Treatments to Address Nonrecurrent
Congestion: Annotated Graphical User’s Guide Version 2

Analysis Tool for Design
Treatments to Address
MNonrecurrent Congestion
DETAILS
0 pages | 8.5 x 11 | PAPERBACK

AR oo ISBN 978-0-309-43357-0 | DOI 10.17226/22396

AUTHORS

FIND RELATED TITLES

Visit the National Academies Press at NAP.edu and login or register to get:

Access to free PDF downloads of thousands of scientific reports

10% off the price of print titles .

Email or social media notifications of new titles related to your interests

Special offers and discounts

Distribution, posting, or copying of this PDF is strictly prohibited without written permission of the National Academies Press.
(Request Permission) Unless otherwise indicated, all materials in this PDF are copyrighted by the National Academy of Sciences.

Copyright © National Academy of Sciences. All rights reserved.


http://nap.edu/22396
http://www.nap.edu/related.php?record_id=22396
http://www.nap.edu/reprint_permission.html
http://nap.edu
http://api.addthis.com/oexchange/0.8/forward/facebook/offer?pco=tbxnj-1.0&url=http://www.nap.edu/22396&pubid=napdigops
http://www.nap.edu/share.php?type=twitter&record_id=22396&title=Analysis+Tool+for+Design+Treatments+to+Address+Nonrecurrent+Congestion%3A+Annotated+Graphical+User%E2%80%99s+Guide+Version+2
http://api.addthis.com/oexchange/0.8/forward/linkedin/offer?pco=tbxnj-1.0&url=http://www.nap.edu/22396&pubid=napdigops
mailto:?subject=null&body=http://nap.edu/22396

pyAnalysis Tool for Design Treatments to Address Nonrecurrent Congestion: Annotated Graphical User s Guide

SHRP 2 Reliability Project LO7

Analysis Tool for Design
Treatments to Address
Nonrecurrent Congestion

Annotated Graphical User’s Guide
Version 2

STRATEGIC HIGHWAY RESEARCH PROGRAM TRANSPORTATION RESEARCH BOARD

Accelerating solutions for highway safety, renewal, reliability, and capacity D.F TH.E NA”DN’A{ ACADEMI'ES

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/22396

pyAnalysis Tool for Design Treatments to Address Nonrecurrent Congestion: Annotated Graphical User s Guide

SHRP 2 Reliability Project LO7

Analysis Tool for Design Treatments to
Address Nonrecurrent Congestion

Annotated Graphical User’'s Guide
Version 2

TRANSPORTATION RESEARCH BOARD
Washington, D.C.
2014
www.TRB.org

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/22396

pyAnalysis Tool for Design Treatments to Address Nonrecurrent Congestion: Annotated Graphical User s Guide

© 2014 National Academy of Sciences. All rights reserved.

ACKNOWLEDGMENT

This work was sponsored by the Federal Highway Administration in cooperation with the
American Association of State Highway and Transportation Officials. It was conducted in the
second Strategic Highway Research Program, which is administered by the Transportation
Research Board of the National Academies.

COPYRIGHT INFORMATION
Authors herein are responsible for the authenticity of their materials and for obtaining written
permissions from publishers or persons who own the copyright to any previously published or
copyrighted material used herein.

The second Strategic Highway Research Program grants permission to reproduce material in this
publication for classroom and not-for-profit purposes. Permission is given with the
understanding that none of the material will be used to imply TRB, AASHTO, or FHWA
endorsement of a particular product, method, or practice. It is expected that those reproducing
material in this document for educational and not-for-profit purposes will give appropriate
acknowledgment of the source of any reprinted or reproduced material. For other uses of the
material, request permission from SHRP 2.

NOTICE

The project that is the subject of this document was a part of the second Strategic Highway
Research Program, conducted by the Transportation Research Board with the approval of the
Governing Board of the National Research Council.

The Transportation Research Board of the National Academies, the National Research Council,
and the sponsors of the second Strategic Highway Research Program do not endorse products or
manufacturers. Trade or manufacturers’ names appear herein solely because they are considered
essential to the object of the report.

DISCLAIMER

The opinions and conclusions expressed or implied in this document are those of the researchers
who performed the research. They are not necessarily those of the second Strategic Highway
Research Program, the Transportation Research Board, the National Research Council, or the
program sponsors. The information contained in this document was taken directly from the
submission of the authors. This material has not been edited by the Transportation Research
Board.

SPECIAL NOTE: This document IS NOT an official publication of the second Strategic

Highway Research Program, the Transportation Research Board, the National Research Council,
or the National Academies.

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/22396

pyAnalysis Tool for Design Treatments to Address Nonrecurrent Congestion: Annotated Graphical User s Guide

THE NATIONAL ACADEMIES

Advisers to the Nation on Science, Engineering, and Medicine

The National Academy of Sciences is a private, nonprofit, self-perpetuating society of distinguished
scholars engaged in scientific and engineering research, dedicated to the furtherance of science and
technology and to their use for the general welfare. On the authority of the charter granted to it by
Congress in 1863, the Academy has a mandate that requires it to advise the federal government on
scientific and technical matters. Dr. Ralph J. Cicerone is president of the National Academy of Sciences.

The National Academy of Engineering was established in 1964, under the charter of the National
Academy of Sciences, as a parallel organization of outstanding engineers. It is autonomous in its
administration and in the selection of its members, sharing with the National Academy of Sciences the
responsibility for advising the federal government. The National Academy of Engineering also sponsors
engineering programs aimed at meeting national needs, encourages education and research, and
recognizes the superior achievements of engineers. Dr. C. D. (Dan) Mote, Jr., is president of the National
Academy of Engineering.

The Institute of Medicine was established in 1970 by the National Academy of Sciences to secure the
services of eminent members of appropriate professions in the examination of policy matters pertaining to
the health of the public. The Institute acts under the responsibility given to the National Academy of
Sciences by its congressional charter to be an adviser to the federal government and, upon its own
initiative, to identify issues of medical care, research, and education. Dr. Harvey V. Fineberg is president
of the Institute of Medicine.

The National Research Council was organized by the National Academy of Sciences in 1916 to
associate the broad community of science and technology with the Academy’s purposes of furthering
knowledge and advising the federal government. Functioning in accordance with general policies
determined by the Academy, the Council has become the principal operating agency of both the National
Academy of Sciences and the National Academy of Engineering in providing services to the government,
the public, and the scientific and engineering communities. The Council is administered jointly by both
Academies and the Institute of Medicine. Dr. Ralph J. Cicerone and Dr. C.D. (Dan) Mote, Jr., are chair
and vice chair, respectively, of the National Research Council.

The Transportation Research Board is one of six major divisions of the National Research Council.
The mission of the Transportation Research Board is to provide leadership in transportation innovation
and progress through research and information exchange, conducted within a setting that is objective,
interdisciplinary, and multimodal. The Board’s varied activities annually engage about 7,000 engineers,
scientists, and other transportation researchers and practitioners from the public and private sectors and
academia, all of whom contribute their expertise in the public interest. The program is supported by state
transportation departments, federal agencies including the component administrations of the U.S.
Department of Transportation, and other organizations and individuals interested in the development of
transportation. www.TRB.org

www.national-academies.org

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/22396

pyAnalysis Tool for Design Treatments to Address Nonrecurrent Congestion: Annotated Graphical User s Guide

SHRP 2 Project LO7

Analysis Tool for Design Treatments to Address
Nonrecurrent Congestion

Annotated Graphical User’'s Guide

Version 2.0

1

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/22396

pyAnalysis Tool for Design Treatments to Address Nonrecurrent Congestion: Annotated Graphical User s Guide

INTRODUCTION

The SHRP 2 Project LO7 Analysis Tool is designed to analyze the effects of highway geometric design treatments on

nonrecurrent congestion using a reliability framework. The tool is a VBA interface (shown below) overlaying a Microsoft-
based Excel spreadsheet (Excel 2007 and above).

The tool is designed to analyze a generally homogenous segment of a freeway (typically between successive
interchanges). The tool allows the user to input data regarding site geometry, traffic demand, incident history, weather,
special events, and work zones. Based on these data, the tool calculates base reliability conditions. The user can then
analyze the effectiveness of a variety of treatments by providing fairly simple input data regarding the treatment effects
and cost parameters. As outputs, the tool predicts cumulative travel time index (TTI) curves for each hour of the day,
from which other reliability variables are computed and displayed. The tool also calculates cost-effectiveness by

assigning monetary values to delay and reliability improvements and comparing these benefits to expected cost over the
life of each treatment.

Note: This Guide uses the term “time-slice” in several places. A time-slice, in this tool, is a single-hour portion of a 24-
hour day, considered over an entire year (excluding weekends and holidays). For example, “the hour from 6:00 a.m. to

7:00 a.m. for every non-holiday weekday between January 1 and December 31 of this year” is a time-slice. In this
context, one way to think of a time-slice is as an “hour-year.”

This User Guide is pictorial and annotated. It displays most of the entry screens presented to the user by the tool, with

descriptions of their respective meanings and usage. Much of this help content (and additional guidance) is also
embedded in the tool via information buttons.

The Guide is not exhaustive; it describes neither the underlying theory nor the research that led to the development of
the tool. The tool should be used in conjunction with two companion documents: the Project LO7 Final Report and
Project LO7 Treatment Guidebook. This tool is the first of its kind, and reliability analysis is still in its infancy. Therefore,
this tool and its successors will become more sophisticated in the future.
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Navigating the Tool

Overview

The tool was designed to interactively predict reliability variables as a function of site conditions and traffic data, and
allows the testing of the effects of different design treatments on reliability. To be viewed correctly, the screen resolution
must be set to at least 1440x900. For Windows 7, make sure that on the Control Panel, under “Appearance and
Personalization” \ “Display” \ “Make text and other items larger or smaller,” the value is set to 100%.

Macro security: Excel may prevent you from opening this file if your security settings are configured to prevent macro-
enabled files. In Excel’s trust center, you must select “Enable all macros”; in Excel 2010, you must additionally select
“Trust access to the VBA object model.”

The main interface includes three main sections, as shown below; Site Inputs, Treatment Data and Calculations, and
Results. Each of these sections is described in more detail later in this document.

Treatment Data and Calculations

'%

Attty Reatomisin ey Yo TR —, T = EE e

Geometry | Demend | Incident | Weather | Event | Work zn | Graphs | | 4 | Accessble Shoulder | plowing Sand | Reliability Inputs | TT1 | Reliabilty MOEs | TTT Percenie |
. ﬂ Accessible Shoulder Treatment Description Accessible Shoulder _@
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_ Criti T e .
= = sitcal domandcapacity ratio (c i
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o gl N
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Navigating the Tool

File Management

Although the LO7 Analysis Tool is based in Excel, data files are stored externally. Excel is used as an interface and calculation
engine, but the data are stored in files called projects that are saved with an “.L07” extension (using an XML file format).

What Is a Project?
A project is a single data file that can store multiple sets of tool inputs. These
sets are called scenarios. The tool allows three options:

e New Project. Creates a new .LO7 file, and populates the tool’s inputs with
defaults. The user specifies the file name and which folder it should be
placed in.

e Open Project. Opens an existing .LO7 file and populates the tool’s inputs
with the project’s first scenario.

e Copy Project. Creates a new .LO7 file from the currently open project,
saves the open project, and presents the new project for user input.

Note that there is no “Save Project” command. A project file is saved
whenever data from a scenario is saved, via a command from the scenario
menu.

What Is a Scenario?

A scenario is a single set of tool inputs that lead to a cost-benefit calculation.
Multiple scenarios can be included in a single project. (A project can also
contain only one scenario if desired.) Ways to use scenarios could include:

e Multiple segments—contain several segments of the same freeway for the
same time horizon. (Example scenario names: “I-35_67th_to_75th,” “I-
35_75th_to_87th,” etc.)

e Varying treatment characteristics—contain multiple options for the same
treatment for the same segment of highway. For example, for the
“Emergency Access Between Interchanges” treatment, the user may wish
to analyze varying effects on emergency response time depending on
treatment spacing. (Example scenario names: “reduction=5",
“reduction=10")

Essentially, the scenario concept allows the user to store dozens of “mini-files”
(scenarios) in one single larger file (project). The user can toggle between
scenarios at will using the “Current Scenario” drop-down.

Scenarios can be added to a project, deleted from a project, copied within a
project (“Save As”), or renamed.

Adding a scenario

Project

Scenario 1

Scenario 2

=

Project

Scenario 1

Scenario 2

Scenario 3

Copying a scenario (“Save As”)

Project Project
Scenario 1 - Scenario 1
Scenario 2 Scenario 2

\ Scenario 3
Renaming a scenario

Project Project
Scenario 1 » Scenario 1
Scenario 2 New Name

Deleting a scenario

Project Project
Scenario 1 - Scenario 1
Scenario 2 Scenario 2
Scenario 3

Advanced Feature: Merge Demand Data from External File

A separate spreadsheet (LO7DemandGen) has been created to allow the user to generate multiple demand scenarios
(volumes and heavy vehicle percentages) without having to manually enter each of the 24 hours using the tool interface.
The spreadsheet exports “.LO7v” files that the user can then import into the tool using the “Merge Demand Data” item on
the “Scenario” menu. The LO7DemandGen spreadsheet includes an “Instructions” tab that serves as a user guide.

Copyright National Academy of Sciences. All rights reserved.
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Navigating the Tool

Main Menu Bar

The Main Menu Bar appears constantly at the top
of the screen. It includes basic file operations,
calculation settings, scenario management, print
options, and basic help.

Print Button

The user has the option to print one or more of the
available pre-designed printouts. The following window
will pop up when the user hits the Print button:

Print Current Scenario The user will then see a
Select Pages to Print: standard Print pop-up,
allowing selection of a
printer and any relevant
settings or options.

I Results - Summary

Current Scenario I™ Results - Details

Project Name Displays the name of [5 Adfisid Base Cand

Displays the name the current scenario. I™ Treatment - Details

of the current The drop-down menu Close Button

project. allows the user to o ‘ I The “X” and
select between the Close buttons
available scenarios for close the tool.

the current project.

Automatically Recalculateﬁ Yes ﬁ Project: Test2 CurrentScenario:| I-35 j Project Scenario Print Close Help X

to automatically recalculate
results any time an input is
changed. Due to the
complexity of the tool,
calculation speeds may be
slow, depending on the
processing speed of the
user’s computer. Therefore,
when “Automatically
Calculate” is deselected, the
tool will calculate only when
the user changes/moves to a
new tab.

Choose Project Selection Help Button
Automatic Calculation The project selection menu allows the user to The Help button
Selecting “Automatically start a new (blank) project, open an existing provides an overview
Recalculate” directs the tool project, or make a copy of an existing project. to guide the user

through the steps of
using the tool. The
information found on
the Help screen is
similar to the

Scenario Selection
Each project can contain multiple scenarios.

The following window will pop up when the
user hits the scenario button:

Adds a new scenario to e ; Saves the data_ for the information found in
the current project ew Scenario current scena'r/o (and this User’s Guide.
saves the project).
Save Scenario Note that scenarios
i % are also automatically
Creates a new scenar/'o Save As Scenario coved when the user
from the current scenario )
2 switches to another
Rename Scenario ;
scenario.
Deletes the current :
Delete Scenario Changes the name of

scenario from the project .
the current scenario

Merge Demand Data

| Imports demand data from an external
“LO7v” file into the current scenario,
replacing any demand data already
included in the scenario (See the page on
“File Management.”)

Copyright National Academy of Sciences. All rights reserved.
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Navigating the Tool

Common Features

Default Values

In many cases, the input fields used by the tool are initially populated with default values developed as part of Project LO7
research. The user may choose either to use these default values or to modify them for the analysis. When site-specific
data are available, it is recommended that the user modify the default values to obtain the best possible results. To
modify the defaults, the user activates the desired entry field by checking the small checkbox next to it. As can be seen in

the example below, edited values will be red.

Default Values

Percent of each incident type ex pected to be
relocated to the accessible shot Ider:

Crashes

PDO %
Minor Injury [ %
Major Injury & Fatal %

Non-Crash Incidents

Disabled Vehicle

(lane-blocking) % [T
Other [— %

Modified Values

Percent of each incident type ex)ected to be
relocated to the accessible shoulder:

Crashes

PDO | 70 oy v
Minor Injury | 20 fo [
Major Injury & Fatal | 0 e

Non-Crash Incidents

Disabled Vehicle -
(lane-blocking) 40 'y

Other 15 |, v

Information Buttons

Information buttons are scattered throughout the tool. The user can click on them to see pop-ups providing guidance
on what inputs mean, how inputs are used, what outputs mean, how treatments operate, and other items.

Copyright National Academy of Sciences. All rights reserved.
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Navigating the Screens

Site Inputs

Geometry

On the Geometry tab, the user specifies basic information about the facility and provides basic
geometric data allowing the tool to calculate speed and capacity.

Location

This information
appears as headers
on the printouts but
is not used in any
calculations.

These data are
primarily used in the
calculation of free-
flow speeds (based on
HCM procedures) for
use in capacity/TTI
calculations. Each of
these terms is as
defined in the 2010
HCM.

Geometry s

Geometry ]Demand ] Incident ] Weather ] Event ] Work Zn ] Graphs 1

Route 1-35
County Johnson
oir NBLJ
From g5th Street
To 87th Street

Length, mi 0.6
Terrain Level LJ
Urban/Rural Urban -
Lanes G -
Lane Width, ft 14 -
Right-side lateral dlw
Clearance, it

Interchanges per mile 07

Speed

If “Measured FFS” is
checked, the user can
enter the field-
measured value. Note
that for HCM
computations, this
speed will be rounded
to the nearest 5 mph
(as the HCM 2010
requires). If measured
speeds are unavailable,
the user can check
“Base FFS” and the tool
will calculate the value
based on the Geometry
inputs above.

Base Lane Capacity

&

Measured FF5, mph " Base FFS, mph
56.0 L
HCM EFS, mph 55.0

Base Lane Capacity

Lane Capacity (pc/hriin): 2 B

By checking the box,
the user may adjust the
default lane capacity.
Values are in passenger
cars per hour per lane.
If the box remains
unchecked, the
capacity is calculated
based on the Speed
values above. The
capacity is used in d/c
crit and other
calculations.

Copyright National Academy of Sciences. All rights reserved.
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Navigating the Screens

Site Inputs

Demand
On the Demand tab, the user provides information regarding traffic demand for each hour of the
day. Typically, these values are collected in the field. The Project LO7 Final Report contains more
information on calculating demand. These values ultimately feed the calculation of the demand-
to-capacity ratio, d/c crit, used in the TTI prediction models.
D -
pemand shouidve | [N
entered for the 30th- Geometry Demand [If‘.t-del’!i | weather | Event | work zn | Graphs |
highest-hour of the
year for the given
time-slice. See the e
Project LO7 Final (vph) PHF |5 Trucks %RVs
Report for guidance 0:00 947 2.0 1.0 958
on computing 1:00 632 20 10 640
demand. 2:00 473 2.0 10 479 Demand Flow Rate
2 632 20 1.0 640 These values are
; 1.507 calculated using HCM
Peak-Hour Factpr— 400y 1578 L L ' 2010 procedures based
Allows the conversion s:000 5523 20 10| 5589 on the user inputs on
of hourly demand s.00l 8678 20 10 8782 this tab. The demand
' (Deo) to peak 15- 7:00) 12,150 2.0 1.0 | 12,296 flow rate is expressed
minute demand (Dys).
s00l 11362 20 1.0 | 11,408 as passenger car
Currently urlt;zetizlyf T e 10l 8782 equivalents per hour
10:000 7.417 2.0 1.0 | 7.506 (pcph).
11:00] 8,363 2.0 10 | 8463
Heavy Vehicle 12:00f 8363 2.0 10 | 8463 Factor Volumes
Percentages 13:00] 8994 2.0 10§ 9102 Clicking this button
These are equivalent to 14:00 9310 20 10 9,422 allows the user to
the percent of each 1500l 10730 20 10 | 10,859 adjust all 24 demand
time-slice’s demand R e 101 11817 volumes up or down by
that is composed of - err a constant factor. To
trucks and recreational 17:00f 11835 o i ’ factor up, enter a
vehicles (RVs), 18:00) 8678 29 10}y 6162 positive percentage
respectively. 19:00] 6,153 20 10| 6227 (e.g., 40% equals a 40%
20:00] 5,207 2.0 10| 5269 increase; all values will
21:00 4,892 20 1.0 4,951 be multiplied by 1.4).
Time of Day =l 50.00] 3.472 2.0 10| 3514 To factor down, enter a
Beginning of time 2300l 2052 20 101 2077 negative percentage
slice in 24-hour (e.g., -30% equals a 30%
time. Total 157,796 159,690 decrease; all values will
s ‘ be multiplied by 0.7).
8
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Navigating the Screens

Incident

On this tab, the user provides information regarding both crashes and non-crash incidents. Data
regarding non-crash incidents is not always available; therefore, the tool provides some default
options to assist with incident estimation. Incident data are used in calculating lane-hours lost
(LHL), a parameter in the TTI prediction functions. Crash costs and totals are also used in the
cost-effectiveness calculations.

=Non-Crash Incidents
Crashes If the user selects “Input

enter annual crash | [ YTICNN | 1.oer/year, this section
.tOTIa S by t\épz(ss functions just like the Crashes
typically recorded by section: the user enters the

i i Crashes
highway agencies). The - | number of incidents/year, and

user can override the

Geometry ] Demand Inddent ]t:c‘n.,e ] Event | Work Zn | Graphs [

defaul " Avg % of All can override the defaults for
etault average cras M D”;f::’"' Incidents average duration if desired.
durations if better yeak
H i i Property Damage 31 -
mfor:\qlzrll;)l:r:lelzs Only r 124 In the absence of specific
: Minor Injury 17 r 6.8 knowledge of non-crash
H I Moloi Wiy & incident totals, the user can
€ usercan atso e:}:ei Fatal ¥ r 28 select “Calculate based on
a percentage tha . o
Subtotal 55 - relation to crash %”. The tool

indicates what portion then supplies default values for

of all incidents are Non-Crash Incidents the percent of each non-crash

crashes. This need

incident type with respect to all
. C Tanet e ; ¢ Calculate based on o
only be use: '_f' |_r:jthe et ] v relation to crash %. incidents (both crash and non-
nor;)—clras 'Ec' ent e crash). In addition, above in
area below, the user % of All the Crashes area, the tool

Number Duration, Incidents

“
has selected “calculate lyear min supplies a default value for the

based on relation to

h%” Seeth Disabled - Non- r - percent of all incidents that are
crasn %.” See the Lane Blocking .
crashes. The user can override
- . SRR
descrlptflorrlr?;rrljg:ttaft)sr g:f,ik-,:g Lane L any of these defaults. Note
! e Other ~ 100 that “Other” is automatically
Crash Costs Subtotal 195 78.0 calculated so the total
Average incident costs . e — incidents sum to 100%. If the

by severity level are user enters a value that causes
commonly available the total to exceed 100%, a
from state DOTs. The PDO. § 5000 pop-up will assist the user with
default values in the Minor lnjury, $ 25000 rectifying the percentages.
tool are based on

. Major Injury & Fatal, § 1000000
national averages.

Disabled - Non-Lane Blocking

hihintubeioninibg
TotalSmm the shoulder, Disabled - Lane-
Joml cinents/rons 250 Blocking refers to a car broken
X B.ased on the Crash Rate/MVM 1.910 . g
information entered Incident Rate/MVM 8.681 down in a travel lane, and
above, the tool Annual Crash Cost, $ 7580000 Other refers to incidents not
computes and displays involving breakdowns, such as
annual totals. rubbernecking.
9
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Weather data are used in computing two precipitation variables used in the reliability prediction
models: Rq o5 (hours with rainfall exceeding 0.05 inches during the time-slice), and Sg ;- (hours with
snowfall exceeding 0.01 inches during the time-slice). The tool includes a built-in database of annual
precipitation values at weather stations across the United States that can be used in the absence of
detailed weather data. A 10-year average is used, which was collected from 2001-2010. The tool
offers three options for entering precipitation data.
Precipitation Data
Select one of these three L@] ption 3: Specific
options for entering Use default values for = Weather Data
weather (rain/snow) data my location (latlong) Rain Shiow If the third radio button is
for the site. e delautts. Dat allow x=0.05" x=0.01" seleC_tgd, Fhe user enters
* me to pick nearest proxy 0:00 precipitation values for
Jocalon ‘5o each of the 24 time-slices.
Option 1: £ 1wl Spechy wiloes : As stated above: In the
Site Coordinates 2:00 Rain column, enter the
If the first radio button is 3:00 annual number of hours
selected above, the user 4:00 with .ralnfall exceeding
can enter the latitude and ey 5:00 0_'05 m_ches, for each
longitude of the treatment s e time-slice. In the Snow
site. The tool will select 100 column, enter the armL'Jal
precipitation data from the . ‘ numb('er of h'ours (_W'th'n
nearest weather station g each time-slice) 'W'th
and populate the “# of e — 9:00 .snowfall exceedlr?g 0.01
Hours” fields. - Christiansted 10:00 inches, for each time-
: San Juan ) slice.
AK: Annette 11:00
AK: Juneau 12:00 .
AK: Angoon = For both rain and snow,
. . AK: Ketchikan 13:00 the annual number
Option 2: AK: Palmer ; .
Nearest Proxy Site AK- Sitka 14:00 should be normalized to a
If the second radio button AKf Skagway 15:00 1 259-day year of non-
. AK: Yakutat holiday weekdays.
is selected above, the user AK: Kodiak 16:00
can choose a specific AK: King Salmon 17:00
K R AK: lliamna
weather station location AK: Homer 18:00
(city) that is nearest to the AK: Cold Bay A
. AK: StPaul Island :
trer?ltment site. The tool A Faicbants
will populate the “# of AK: Northway 20:00
Hours” fields with AK: Delta Junction/Ft Gree
e AK: Gulkana 21:00
precipitation data from AK: Nenana ~|
that station. The location P 22:00
. ocation Selection :
selected is displayed WA: Seattle 23:00
below the drop-down box.

10
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Event

The Event tab allows the user to enter data on special events that cause demand to fluctuate
appreciably from the 30th-highest-hour values entered on the Demand tab. Events can include
sporting events, concerts, etc. Based on frequency, event data are used to adjust the values
entered in the Demand tab prior to using them in the reliability computations.

e B
Number of

Active Events Geometry l Demand | Incident ] Weather Event |c Zn | Graphs | Event Name
e e v otz _eona_cens | of Teusrmayemers
computations; an inactive I Event Event 1 nahmekfoC;‘ each active
(unchecked) event will Freq (daysiyr) 1 f,c ecked) e’\I/ent (e.g.,'
NFL Game”), for clarity.
not. These should be All inputs are percentages. (€g. 10 = 10%)
more broadly thougfzt of Event n 2 3
as “event types” (e.g.
baseball gamgl,pcar raci, s < Event Frequency
etc.). Up to nine “event 1:00 5 Enter the number of d-ays
types” can be selected. 2:00 5 per year that each active
o 5 (checked) event occurs
(or is expected to occur).
% Demand Increase e :
For each active (checked) 5:00 2
event, enter the percent 6:00 5
demand increase caused 7:00 5
by the event for each % votume %9 5
hour of the day. irncrease 900 5
Example: for a baseball 10:00 5
game, demand might 11:00 5
increase 20% in the hour 12:00 5
before the game, and o -
30% during the hour after ’
the game. If the game 14:00 B
typically starts at 7:00 15:00 3
p.m. and ends at 10:00 16:00 s
p.m., the user could enter 17:00 5
“20” in the 18:00 box, 18:00 5
“30” in the 22:00 box, 19:00 5
and “0” in all other boxes. Scroll Bar
20:00 2 The user can scroll
21:00 5 horizontally to access
22:00 5 up to nine different
L 23:00 5 events.

11
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Work Zones — Short Term

The tool treats short-term (less than 30 days) work zones differently than long-term work-zones.
The Work Zone tab allows the user to choose one or the other. For short-term work zones, the
user enters data for work zones that reduce the capacity for the hours of the day when they are
in place. These data are used in calculating lane-hours lost (LHL), a parameter used in the
reliability prediction models.

Active Work Zones

An active (checked) short-
term work zone will be
used by the tool in
computations; an inactive
(unchecked) work zone
will not. These should be
more broadly thought of
as “work zone types”
(e.g., pothole repair,
roadway widening, etc.).
Up to nine “work zone
types” can be selected.

Capacity per Lane
The user may adjust the

default capacity per lane
of 1600 veh/hr by
checking the box and
entering an alternate
value.

Lanes Closed

For each short-term work
zone, enter the number of
mainline lanes closed for
each hour of the day. For
example, for a pothole
repair that will close one
lane from 4:00-6:00 a.m.,
the user enters “1” for
Lanes Closed in the 4:00
and 5:00 boxes, and “0” for
the remaining hours of the
day.

Short vs. Long Term
= This button toggles

between the long-term
and short-term work zone
analysis screens.

T

Work Zn | Graphs |

Short-Term Work Zones

Analyze Long-Term Work Zone =\Work Zone Title
WZ1R Wz2 WZ3r The user may enter a
mtiue e name for each active
(checked) short-term
Days Active 3
work zone (e.g.,
I & hui “Widening”), for clarity.
Lanes Closed Lanes Closed Lanes Closed
1 Days Active
1 Enter the number of days
1 per year that each active
3:00 1 (checked) short-term
4:00 1 work zone is in place.
5:00 1 Note that short-term
6:00 1 work zones can operate
7:00 1 continuously or
8:00 1 intermittently; the tool
9:00 1 does not distinguish
10:00 1 between the two. In
11:00 1 other words, for the
12:00 1 purposes of the tool, a
13:00 1 single six-hour work zone
14:00 1 is equivalent to two
15:00 1 three-hour work zones.
16:00 1
17:00 1
18:00 1
i L Scroll Bar
20:00 1 The user can scroll
21:00 1 horizontally to access
22:00 1 up to nine different
23:00 1 short-term work zones.
Kl | :

12
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The tool treats long-term (greater than 30 days) work zones differently than short-term work-
zones. The Work Zone tab allows the user to choose one or the other. For long-term work zones,
the user enters similar data defining capacity, but the work zone is treated as a “new normal”
and is used as a base against which to compare treatments.
S
Geometry ] Demand | Incident | Event WorkZ I-: phs |
Long-Term Work Zone Short vs. Long Term
I This button toggles
| Analyze Short-Term Work Zonel between the long-term
Work 2 Dat and short-term work zone
ork Zone Data . .
: Length of Work % traffic volume analysis screens.
It is expected that no Sos6 liskor %0 dReiad b ohie:
. tes:
more than on.e long-term 2 of travel B routes:
work zone will occur at a lanes closed: 0:00 0 %
' glven treatment site e % | 1:00 0 %
within a year; therefore, from edge of travel 2:00 0 %
data for only one long- '(""‘a‘ft;" work zone 3:00 0 %
eet) . .
term work zone may be 4:00 0 % Diverted Traffic
entered into the tool. The Lane width (feet): 10 500 | 0 % If it is known that the
long-term analysis Capacity Per [0 6:00 0 % long-term work zone will
requires the user to enter Lane(pc/hriin): 700 [ o % cause traffic to divert to
many of the same inputs Speed (mph): ™ 800 | 0 % other routes, enter the
as the short-term analysis 9:00 0 % percent of the total
(length of work zone in 1000 [ o % demand that is diverted,
days, number of lanes 1:00 | 0 % for each hour of the day.
closed, and capacity per 1200 | 0 %
lane). In addition, the user 1300 [ 0 %
should enter the lateral 1400 [ 0 %
clearance (in feet) from 1500 [ 0 %
edge of travel way to the 1600 [ 0 %
work zone, the lane width 1700 [ 0 %
(in feet), and the free-flow 1800 | 0 %
speed of the facility (in 19:00 [ o %
mph). 2000 | 0 %
21:00 | 0 %
2200 [ o %
23:00 0 %
4 | _»_]

13
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Graphs

The Graphs tab is a display of the key input data as it varies by hour of the day, allowing the user
to visually inspect the inputs from the other “Site Inputs” tabs.

Demand Graph

This graph displays
the input demand and
the calculated flow
rate from the
Demand tab.

Weather Graph

This graph displays
the total number of
hours per year in each
time-slice that
experiences rain and
snow exceeding trace
amounts, as entered
in the Weather tab.

Short-Term Work

Zone Graph
This graph displays

the percent by which
the capacity of the
segment is reduced
for each active
(checked) short-term
work zone (from the
Work Zone tab).

14,000
12,000
10,000
8,000

6,000

4 000

2,000

o

50%
40%
30%
20%
10%

0%

try I-De'r.a.ﬂd ] Incident ] Weathe |E-.-e:*.: I Work Zn | Graphs I
Incidents (Daily @
Demand Distribution)
20%
15%
10%
5%
= . - 0%
=0 (VEIV) w— [ ASH
—vol (pc/h) =—=n0Nn-crash
Weather
(Hrs/Year)
14
12
10 J‘\VJJ\/\
8
B
4
2 W
0
— 1O
w20
Short-Term Work Zones Events
(Capacity Reduction) (Volume Increase)
100%
80%
60%
40%
20%
0%
—Resurfacing — Event 2
—Lane Closure =—Fvent 3
=S5 houlder Work —Event 4
WZ 4 —Event 5
—WZ5 —
WZ B —vent 7
WZ 7 Evert &
—WZ 8 —Event 9
—iZ

e

Incident Graph

This graph displays daily
distribution percentages
for crash and non-crash
incidents. The tool
assumes that crashes are
distributed in proportion
to hourly density
(calculated by the tool),
and that non-crash
incidents are distributed
in proportion to hourly
demand. More details on
the distribution
methodology are
provided in the Project
LO7 Final Report.

Events Graph

This graph displays the
percent by which the
volume at the site is
increased for each type
of active (checked)
event.

14
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Title Bar

The treatment screens allow the user to test the effects of
design treatments on site operations. The title bar contains
elements that are common to the treatment analysis, allowing
the user to select the treatments to be analyzed, the treatment
to be viewed, and a description of the current treatment. The
user can also enter default values for economic analysis.

‘ Treatment Data and Calculations I C/B Defaults I

Accessible Shoulder | Emergency Access | Emergency Crossovers | Control(Gated) Turnarounds ~ Drivable Shoulder 1

Treatment Name
The name of the currently selected
treatment is displayed here.

== Treatment Tabs

This area of the screen includes one tab for each of
the treatments to be analyzed for the site (selected
from the Treatment List). Each tab is clickable and
brings up its own individual screen where the user
enters additional inputs (see following pages for
input screens).

Manage Treatment List ﬁ

Amaximum of 10 treatments may be selected at
anv one time

Manage Treatment List
This button pops up a list of

¥ Accessble Shoulder
treatments available for et ek
analysis. The user may ™ Grash Investgaton Ste
select up to 10 treatments ;::::::
per site. For each treatment || # snergency crosoness
selected, a tab will appear Z;:::m“wm’
in the Treatment Tabs.

[ Extra High Med Barrier

I™ Runaway Truck Ramp

[™ Incident Screen

I™ widife Crash Reduction

[~ Anti4dng Systems

I~ Snow Fence

[™ Blowing Sand

[™ Custom Raw Treatment

I™ Custom Treatment Flow

I™ Custom Treatment Incdents

[~ Moveable Cable MB

i [

| —] |

Treatment Descrintion
This button pops up a
description of the currently
selected treatment.
Descriptions generally also
contain photographs of the
treatment and tips for
analysis.

Cost-Benefit Defaults

This button pops up a window
with default values used in
cost-benefit analysis. The user
can modify the value of time
(VOT), reliability ratio (the ratio
between the value of reliability
(VOR) and the VOT), and
discount rate.

Cost - Benefit Defaults
Value of Time(VOT), $/hr | I
Reliability Ratio [l
Value of Reliability(VOR), $/hr  12.43
Discount Rate | s
e
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Operational Inputs

For each non-custom treatment, the left column contains
Operational Inputs. These vary by treatment, but a guide to the
types the user will encounter is included below.

‘Operational Inputs
o rists

Shoakder Capacity, mh r

e for which vebicies
A tothe drvatie

Banafits

Wnor ngory

Wk Zorws Omer Annual Banetts, & I
(User-Speasen)
Tatal Annal Banatts, 48750

Y

Enter the percent of each crash
type that is expected to be
affected by the treatment (in the
way described for that
treatment). Some treatments
require additional information, as
shown at right.

Non-Crash Incident Data
Enter the percent of each non-

crash incident type expected to be
affected by the treatment (in the
way described for that treatment).
Many treatments do not allow
modification of all three types,
because some treatments are not
expected to affect some types of
incidents.

For certain treatments, additional
inputs and application decisions
are required.

Crash Datg ==

PDO [_ % ©
Minor Injury [—— %

=

Major Injury & Fatal

PDO
Minor Injury

Major Injury & Fatal

]
treatment

used

PDO I %
Minor Injury | %
r.laiurlnjury&Falall %

%

Total eliminated
by barrier

[190 % -
Fur

%

L

Avg Duration
Redux

|_ min [~
I_ min [~

min [~

INon-Crash Incidents I

Disabled Vehicle

non-lane-blocking 0

lane-blocking 1

Other

[75 % -

%I

[ 1 [l r

Other Data =

Shoulder Capacity, vph | I

Typical time between incident start and

deployment screen:

I_ min [~

Apply Treatment to
Work Zones
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Custom Raw Treatment

There are three custom treatment types available. For each of
these, the left column looks quite different than what is shown on
the typical treatment entry screen.

LWL 501 ROS DCam LML S0V ReS Otent
13 15 032 (54 [06 [30] 009 [Napy

[85 [0s [za[ ooe

The Custom Raw Treatment is the most complex of the three,
requiring a deeper understanding of the TTI prediction models
than the other two. It allows the user to directly manipulate the
four model variables: lane-hours lost (LHL), hours of snowfall
(501), hours of rainfall (RO1), and critical demand/capacity ratio

52.081242

O

b (D/C crit). Thus, the effect of any treatment (or even condition)
‘ P A that can be mapped to these variables can be analyzed.

€ Ratio w

Untreated Conditions Treated Conditions
These fields are N ik R0° =™ The user can manually
automatically calculated and | %90 [84 [ 06 [30[ 000 enter/manipulate treated
filled based upon the datain | 100 [e6 [ 05 [ 28] 000 values. Essentially this
the Site Inputs portion of the | 00 [ 86 [ 07 [ 33[ 009 allows the user to “create”
tool, and are provided for | 3:00 [ 85 | 05 | 25[ 010 | 5 treatment if the user has
reference. | 4:00 [86 [ 06 [30] 015 Kknowledge of that
0 [ 06 [ 05 [23[ 009| treatment’s effects on the
6:00 [ 40 [ 03 [17[ 008 | four key variables. This is
7:00 [50 [ 04 [19[ 012 | also a way for the user to
8:00 [48 [ 04 [19[ 013 | testbase capacity
9:00 [22 [ 05 [24][ 014 | improvements,
10:00 [[44 [ 05 [ 27] 015 ITS/operational strategies,
11:00 [42 [ 05 [ 26 016 | and otherimprovements
12:00 35 [05 [ 23] 018 that might not fall under
13:00 [25 [07 [37[ 01e| thecategory of “highway
14:00 36 [ 07 [37] oss design to address.non-
1500 5029 [08 [38] 025 recurrent congestl'on,” but
16:00 [53/[ 05| 28] o2 tha?t rr'njay have an impact on
e (500 ooll 32| om0 reliability.
1o [ 50 [ 08 [38] 020 The TTI models are
19:00 [ 25 [ 06 [ 32] 009 . .
presented in the Project LO7
20:00 [ 25 [ 06 [ 31] oos final report, but can also be
21:00 16 [06 [29] 009 port, ”
seen by clicking the
e [ 11 [ 07 [33] 009 Treatment Description
2300 [ 08 [ 08 [ 38] 009 pytton for this treatment.
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Custom Treatment - Flow

There are three custom treatment types available. For each of
these, the left column looks quite different than what is shown
on the typical treatment entry screen.

Total Anmuat Cost, §

The Custom Treatment-Flow tab allows the user to manually
input the treated values for Capacity and Demand, thus allowing
prediction of effectiveness for treatments that are known to
influence either or both of these values.

Tota ASE 153851
Other Annual Benefis. 5 T
(User-Soecited
Total

$3908.445

Nei Present Valus of Banelts 16357515
ot Presaat Benelit 16,357,515
Z [om | BCRato i

Custom Treatment FLow

Untreated Conditions s m Treated Conditions
These fields are 15-min flow 15-min flow The user can manually input
automatically calculated and rate (peph) - Capacityy rate (peph) Capacity’ 4 oated demand and capacity
filled based upon site inputs = . tes [ 15120 values for each hour of the day.
and are provided for " 8000 f | 1ers [ 15120 This allows the user to model
reference. 18 o m [ 15120 any treatment or condition that
iz 2000 F [T4e7e [ 15120 is known to reduce demand or
5% 8000 § [ 208 [ 15120 improve capacity.

5,590 8,000 f [ 2207 [ 1s120

8,784 8,000 ,W m

12,298 8,000 f [T1o7e1 [ 15120

11,501 8,000 I [T10467 [ 15120

8,784 8000 | o123 [ 15120

7,508 8,000 I [Toe35 [ 15120

8,465 8,000 § [Ta0ss [ 1s120

8,465 8,000 7560 [ 15120

9,104 8,000 ,W m

9,424 8,000 |ng m

10,861 8,000 § [T1os30 [ 15120

11,819 8,000 [ﬁ m

11,979 8,000 [ 12870 [ 15120

8,784 8,000 ,m‘ m

6,228 8,000 § [os77 [ 15120

5,271 8,000 N [Teas2 [ 15120

4,952 8,000 f [sare [ 1s120

3,514 8,000 W IW

2,077 8,000 m m
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Custom Treatment - Incidents

o [

“Treatmant Data and Calculations.

| There are three custom treatment types available. For each of
these, the left column looks quite different than what is shown
on the typical treatment entry screen.

The Custom Treatment - Incidents tab allows the user to
manually input the number of Crashes and Non-Crash Incidents
expected under treated conditions, and to adjust durations.
This allows the user to model any treatment or condition that is
known to reduce crash rates or durations.

Hon Lang Blocking 11
Lane Blocking

Sublotal 19

Wumber Avg Duration
b year  mm
Property Damage Ony [ 35 [ 0 -

| J

Voot iy |

wsormuryafawl | 5 | o ¢

Sobtotsi 45 ,

T s

" Wmbers Ay Durason
[Moncrasnmcsans | "jooe! AN | omranmua senaes, s .
i ot (User-Speched)
MonLomoBocking [ 45 [ 7 | Total Annual Benefts, 52275808
Lane Blocking [ | i 2 Eectivenes ]
Other [ wl C
Subtotsl 85

NatPy 0
53235308
5,335,366

"

ustom Treatment Incidents
Operational Inputs

Untreated Conditions Untreated

i Number/ Avg Duration,
These fields are . 1 Avg . i

automatically calculated and

. . . 3 8
filled based upon site inputs, Eroperty Demage Only/c = 3 e
and are provided for Minor injury 1 40
reference. Major Injury & Fatal 7 45

Subtotal 55

| Non-Crash Incidents

Non-Lane Blocking 138 26
Lane Blocking 33 20
Other 25 23
Si.fbtot-al 195
Treated Treated Conditions
HUyr::frr‘ Avg E:;I_Irnation- The user can manually input
values based on treated
Property Damage Only 25 - conditions.
Minor Injury 15 r
Major Injury & Fatal 5 o
Subtotal 45
Non-Crash Incidents ""yn;:f” Avg Dn:::nation.
Non-Lane Blocking 45 -
Lane Blocking 30 r
Other 10 a4
Subtotal 85
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Cost-Effectiveness

s | st it | gy Access | ey Cromovers | ottt Trnaruns_Crvate Sk |

Total Anal Cost, § 10407

Met Prasant Vae of Cost 5205504

NetPrasant vas of Benefts 8516879
Nat Present Banet $311,285
BC Ratio 251

Cost Data
Enter the cost to construct the

treatment, as well as the annual
cost to maintain the treatment.
The tool calculates a total
annualized cost that is ultimately
converted to a Net Present Value
in the “Cost Effectiveness” section.

Benefits
The tool calculates the Annual

Delay Reduction and Standard
Deviation Change Indicator based
on the operational improvements

predicted for the treatment. From
these, using the Value of Time and
Value of Reliability, respectively,
the tool calculates the Annual
Operational Benefit.

The Annual Safety Benefit is
calculated based on the indirect
effect of congestion reduction on
crash rates, and on the direct
effect of the treatment itself on

For all treatments (including custom treatments), the right
column summarizes the cost-effectiveness analysis and has an
identical layout for all treatments. The user is asked for several
inputs related to treatment life, treatment costs, and treatment

benefits.
TR [— nputs
Treatment Service Life, yrs [20 Enter the expected service
Discount Rata 7.0% life of the treatment (how
' i long the treatment will
| Costs | function before needing to

Construction Cost, $ 195000

Annualized Construction Cost, $ $18,407
Annual Maintenance Cost, $ 1000

Total Annual Cost, $ $19,407

Annual Delay Reduction, veh-hr 1,310
Standard Dev. Change Indicator 0.2
Annual Operational Benefit (AOB), $
Delay Component $20,540
Reliability Component 5309
Total AOB $20,849

Annual Safety Benefit (ASB), $
Benefits due to Congestion Reduction

FatalMaj Inj $20,465
Minor Injury $6,276
PDO $1,200
Benefits due to Treatment Effects
Fatal/Maj Inj 50
Minor Injury S0
PDO 50
Total ASB $27,941
Other Annual Benefits, $
(User-Specified) 0
Total Annual Benefits MSITQO
| CostEffectiveness |

be replaced, in years).

The discount rate
(essentially an annual
interest rate that allows the
computation of present
economic value) can be
user-modified (see Title Bar

page).

The Uniform Series Present
Worth Factor (USPWF) is
calculated by the tool and is
used to convert an annual
uniform cash flow to a
present value.

Cost-Effectiveness
This section of the tool
converts the annualized
costs and benefits to Net

) - ) i Net Present Value of Cost $205,594 Present Values (using the
reducing or eliminating certain Net Present Value of Benefits $516,879 USPWF), and then
types of crashes. Net Present Benefit $311,285
B/C Ratio 251 calculates the Net Present
Benefit of the treatment by
subtraction, and the
Benefit-Cost (B/C) Ratio by
division.
20
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Reliability Inputs

To compute reliability results, the tool uses four variables: critical demand/capacity ratio (dc crit), lane-
hours lost (LHL), hours with rainfall exceeding 0.05 inches (Rgos), and hours with snowfall exceeding
0.01 inches (Sg017). The Reliability Inputs tab includes graphs of these variables computed for each of the
24 time-slices, both in the untreated condition and with the treatment indicated at the top of the
screen. For both conditions, the minimum and maximum values are indicated on the right side of each
graph, along with the hours during which they occur.

Reliability Inputs | TTT | Reliabiity MOES | TTI Percentie |
Treatment Name m
Name of treatment for
which reliability inputs are
being shown. 10

Untreated
0§ Min: 0.035  2:00
... Max: 0.911  7:00
Critical Demand/ 05 .

Capacity Ratio 04 Treated
. 02 Min: 0.035  2:00
(dC Crlt) Max: 0.911 7:00

0a

For the purposes of this

tool, dc crit is the ratio of

demand to capacity for a Lane-hours lost (LHL) = Lane-Hours Lost (LHL)
given hour. 4 LHL has two components:

1 Untreated annual lane-hours lost due

Min: 2,570  2:00 .
10 i b to incidents (ILHL) and
: annual lane-hours lost due
M Treated to work zones (WZLHL).
2 gl e S Untreated ILHL is based on
0

Critical demand/capacity ratio (dfc crit)

Max: 11.48  7:00
data input on the Incident

tab, and untreated WZLHL
Hours of rainfall = 0.05" (R0.05) is based on short-term

Number of Hours with

.. . . Hours of snowfall = 0.01" 150.01} Work_zone data |nput on
Precipitation Exceeding
Trace Values (R and - the Work Zone tab.
0.05” Untreated Treated values are based
So.017) i Min: 4300 2300 | on the expected effects of
Max: 9.100 1300
o 8 Treated the treatment.
Ro.0s” indicates how many ; e %0 i
hours experience 0.05 . Max: 9,100 13:00
inches or more of rain Snow
during the time-slice. z ol : Refresh Graphs
Similarly, S o1» indicates ) inna A If graphs disappear (a
how many hours GG B o s A o) quirk of Excel), this button
experience 0.01 inches or Hour of D3 el e can be used redraw them.
: X & Max: 1000 400
more of snow during the

time-slice. Refresh Graphs |F
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Travel Time Index

The Travel Time Index (TTI) is defined as the ratio of the actual travel time on a highway segment to the
free-flow travel time. A segment operating at free-flow would have a TTl of 1.0; a segment on which
cars traveled at half the free-flow speed (therefore taking twice as long to traverse the segment) would
have a TTI of 2.0. The curvature of the graph is related to the reliability of a facility; the less the curve
bends to the right, the more reliable the facility is. A perfectly vertical curve would represent a
“perfectly reliable” facility.

—
Reliability Inputs  TT1 | Reliability MOEs | TTI Percentile ]
Treatment Name Accessible Shoulder
Name of treatment for 24 Hour TTI Graphs (%ile vs. TTI)
which TTI graphs are . T T 5 j
. | Untreated Treated
being shown. ; |
1 P 100
ol / a
24-Hour TTI Graphs 2. @
These graphs show TTI E . | o
curves for all 24 time- é
slices, both in untreated 2l | =
and treated conditions. 0 0
h | | | t N R T ] (AR e B
IT' (Ie tool calcula $5 (each plotted line represents one hour of day)
multiple TTI percentile Percentile TTI Graphs [%ile vs. TTI) Percentile TTI Graphs
values: 10th, 50th, 80th, These graphs represent
p A " = : different form, with one
orm_l’fhe ;ufrfnu ative . 4 curve for each of the five
curve. The differences .
percentiles, for the
between the treated and 5 3 untreated and treated
untreated curves form conditions
the basis for the annual 2 ¢ '
treatment benefit 1 ) ' ;
computations on the g4 g 43 46 91 0 4 & 43 4f
Trce;tcrzgr;itoazltlat aa tr:;ll L Single-hour graph
. 1]
500 j f'
a0
Single-Hour TTI Graph 2w
This graph allows the E . gl akd
user to select a single E it Refresh Graphs
time-slice with which to 25 If graphs disappear (a quirk
compare treated and 0 of Excel), this button can be
untreated TTI curves. e 3'|'r|¢ £ 8 used redraw them.
LT
Refresh Graphs | ==
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Reliability MOEs

menu.

This tab displays graphs illustrating how several reliability measures of effectiveness (MOEs) vary by
time of day, for both untreated and treated conditions.
treated and untreated MOEs for each hour of the day. The MOEs are defined in more detail in the help

It also illustrates the difference between

Treatment Name
Name of treatment for

which MOE graphs are
being shown.

Active Reliability
Measures

The user selects which
reliability measures
appear on the graphs
below. Multiple
measures can be
graphed simultaneously.

Difference Graph

This graph subtracts the
untreated MOE values
from the treated MOE
values for the selected
measures. Positive values
indicate an increase in the
MOE value with the
treatment; negative
values indicate a
decrease.

Reliability Inputs | TTT ~ Reliability MOEs ]Tr[ Percentile |

-I Accessible Shoulder I

Lateness Index

i
i

Standard Deviation
Semi-Variance
80th - percentile TTI
Planning Time ¢ (95th

7.5th - percentile TTI)

- percentile TTI)

Misery Index {~

Buffer Index - 50th percentile
Buffer Index - Mean

(1T M1 €9 (O

w Statistic

24 Hour MOE Graphs
Untreated Treated
3an 30
25 25
20 20
15 / 105
11— 1.0
Sl ot e IR 5 = T
oo 0.0
0 4 8 1216 20 0 4 & 12 16 20

0000wy _ p—
-0 002
-0004

000G

000
0 4 8

12 16 20

== MOE Graphs

Based on the user’s
selection, the tool graphs
the reliability measures for
both untreated and
treated conditions.

——=Refresh Graphs
If graphs disappear
(a quirk of Excel),
this button can be
used redraw them.

| Refresh Graphs
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TTI Percentile

This tab displays the TTI Percentile for each hour of the day in numerical format for both the treated
and untreated conditions. This is the same data used to create the graphs on the “TTI” tab.

I

Reliability Inputs | TTT | Relisbiity MOEs  TTI Percentile |

Treatment Name d  Accessible Shoulder

Name of treatment for
which TTI Percentiles
ean 99% 95% 80% 50% 10%

are being shown.
Mean 99% 95% 80% 50% 10%

= Treated Results

The mean TTl and five
TTI percentiles for each
1.03 1.18 1.06 1.03 1.02 1.00 of the 24 hours of the
1.03 1.17 1.07 1.04 1.02 1.00 day for the treated

1.04 1.25 1.10 1.05 1.03 1.01 condition. These data
1.08 1.47 1.17 1.08 1.06 1.01 are graphed in the

142 1.79 127 1.14 1.09 1.02 “Treated” graphs on the
“TTI” tab.

0:00 1.03 118 1.07 1.04 1.02 1.00 |§1.03 1.18 1.07 1.04 1.02 1.00

Untreated Results
The mean TTl and five
TTI percentiles for each
of the 24 hours of the 3:00 1.03 1.17 1.07 1.04 1.02 1.00
day for the untreated 4:00 1.04 1.25 1.10 1.05 1.03 1.01
condition. These data 5:00 1.08 1.47 1.17 1.09 1.06 1.01
are graphed in the 6:00 112 180 127 1,14 1.09 1.02
“Untreated” graphs on 7:00 163 325 2.06 1.87 1.54 113
the “TTI” tab.

1:00 1.03 117 1.07 1.04 1.02 1.00 §1.03 1.17 1.07 1.04 1.02 1.00

2:00 1.03 1.16 1.06 1.03 1.02 1.00

163 324 206 1.87 1.53 113
8:00 1.55 257 194 1.77 147 111 155 296 193 1.77 147 1.11
9:00 1.11 178 1.26 1.14 108 1.02 1.11 1.78 1.26 114 1.08 1.02
10:00 1.10 1.85 1.23 1.12 107 1.01 §1.10 1.64 1.23 112 1.07 1.01
14:00 1.11 175 1.26 113 1.08 1.02 W1.11 1.75 1.26 1.13 1.08 1.02
1200 1.11 1.76 1.26 1.13 1.08 1.02 §1.11 1.75 1.26 1.13 1.08 1.02
13:00 1.12 184 1.25 115 1.09 1.02 §1.12 1.84 1.28 1.15 1.09 1.02
14:00 113 188 128 115 1.09 1.02 §1.13 1.88 1.29 115 1.09 1.02
15:00 1.51 278 1.86 1.71 1.43 110 W1.50 277 1.85 1.70 1.43 1.10
16:00 1.58 3.07 158 1.81 1.50 1.12 |1.58 3.07 1.98 1.80 149 1.12
17:00 160 313 2.01 1.83 1.51 112 §1.59 3.12 2.00 1.82 150 1.12
18:00 1.11 178 1.26 1.14 1.03 1.02 Q111 1.77 1.26 1.14 1.08 1.02
19:00 1.08 1.50 1.18 109 1.06 1.01 §1.08 1.50 1.18 1.08 1.06 1.01

20:00 1.07 1.44 116 1.02 1.05 1.01 §1.07 1.44 1.16 1.08 1.05 1.01

107 141 145 108 105 101 | _Refresh Graphs
1.05 1.32 1.12 1.06 1.04 1.01 If graphs disappear

1.04 1.24 1.09 1.05 1.03 1.01 (a quirk of Excel),
this button can be

used redraw them.
I Refresh Graphs :

21:00 1.07 1.41 1.15 1.08 1.05 1.01
2200 1.05 1.32 1.12 1.06 1.04 1.01
23:00 1.04 124 1.08 1.05 1.03 1.1
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