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Ridge Engineering Technologies, Inc. Software License Agreement

This software license agreement including any warranties and special provisions, is a legal agreement between you (as an entity or an individual) and Ridge
Engineering Technologies, Inc. By installing or otherwise using this software you are agreeing to be bound by the terms of this agreement. If you do not agree
to the terms of this agreement, return the unused software, along with all accompanying documentation, to Ridge Engineering Technologies, Inc.

The Software which accompanies this agreement is, and will remain the property of Ridge Engineering Technologies, Inc., and is protected by copyright law.
Ridge Engineering Technologies, Inc. is providing you with certain rights to use the Software upon your acceptance of this agreement.

YOU MAY:
1) Use the Software on one computer;
2) Use the Software on several computers with the following provisions:
a)All computers that use this Software are located in the same building;
b)All persons using the Software are employed by the individual or entity who originally purchased the Software;
3) Use the software on a home computer with the following provisions:
a) The individual using the Software on a home computer is employed by the individual or entity who originally purchased the Software;
b) The individual is doing work for the individual or entity who originally purchased the Software;
4) Transfer this license to another individual or entity with the following conditions:
a)All copies of the Software must be transferred;
b)No copy of the Software may remain with the original licensee;
¢)All documentation must accompany the Software;
YOU MAY NOT:
1) copy the documentation which accompanies the Software;
2) sublicense, lease, transfer, or rent any portion of the Software;
3) continue to use a previous version of the Software in addition to any updates that may be received. All copies of previous versions must be destroyed except
that one copy may be kept for archival purposes;
4) reverse engineer, decompile, disassemble, modify, translate, make any attempts to reconstruct or find the source code for the Software;

U.S. GOVERNMENT RESTRICTED RIGHTS

The Software and documentation are provided with RESTRICTED RIGHTS. Use, duplication, or disclosure by the United States Government is subject to
the restrictions as set forth in subparagraph (c)(1)(ii) of the Rights in Technical Data and Computer Software clause at DFARS 252.227-7013 or subparagraphs
(c)(1) and (2) of the Commercial Computer Software-Restricted Rights at 48 CFR 52.227-19, as applicable. Manufacturer is Ridge Engineering Technologies,
Inc./151 Keith Valley Road, Horsham, PA 19044.

WARRANTY

Ridge Engineering Technologies, Inc. warrants that the media on which the Software is distributed will be free from defects for a period of ninety (90) days from
the date of delivery of the Software to you. Your sole remedy for a breach of this warranty will be that Ridge Engineering Technologies, Inc. will, at its option,
replace any defective media returned to Ridge Engineering Technologies, Inc. within the warranty period or refund the purchase price of the Software.

The Software is provided “as is” without warranty of any kind, either expressed or implied, including, but not limited to, the implied warranties of merchantability
and fitness for a particular purpose with respect to the Software and accompanying documentation. Ridge Engineering Technologies, Inc. does not warrant, or make
any claims that the Software will meet your requirements, or that the Software will provide uninterrupted service, or that the Software is free from errors.

THIS WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS. YOU MAY HAVE OTHER RIGHTS, WHICH VARY FROM STATE TO STATE.

NO LIABILITY FOR CONSEQUENTIAL DAMAGES

In no event shall Ridge Engineering Technologies, Inc. be liable for any damages whatsoever (including without limitation, direct or indirect damages for
personal injury, loss of information, loss of data, loss of business profits, business interruption, or any other loss) arising out of the use of or inability to use the

Software, even if Ridge Engineering Technologies, Inc. has been advised of the possibility of such damages or loss. In any case the entire liability of Ridge
Engineering Technologies, Inc. under any part of this agreement shall be limited to the amount actually paid by you for the Software.

Windows is a registered trademarks of Microsoft Corporation. Ridge Engineering Technologies, Inc. recognizes
the trademarks of all other companies and products mentioned in this manual.

This manual was produced using Adobe InDesign 2.0.
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If you have any questions about the use of PC-Warrants, please call the following number:

877-603-5844

Monday — Friday 8:00 AM to 5:00 PM Eastern time

You may also contact us by fax at:

1-813-980-0187

or via e-mail at:

support@pc-warrants.com

For more information on our products, the latest news in product development, and to download software up-
dates, visit our web site at:

WWW.pc-warrants.com

Address any correspondence to:

Ridge Engineering, Inc.
710 Druid Hills Road
Temple Terrace, FL. 33617

Volume 1.15 November 2008



Table of Contents

Technical Support iii
Chapter 1 — Introduction and Installation 1.1
COMPULET REQUITEIMEIIES ...ttt ettt ettt eb et s bt bt et et bt eat et e s bt ebeestenbesbeeaeeneenaene 1.2
SOTIWATE UPAALES ...ttt sttt b e sh ettt b e bt et st bt et e st e sbeeat e benbeebeenee e e 1.2
SOTIWATE SUPPOTT ..ttt ettt ettt h et b e bt e st et e bt eh b et e st e bt et e besbeest et e nbeebeenee b ene 1.2
HOW t0 INStAll PC-WATTANES.......oouiitiiiiiiiieiteete ettt ettt et ettt sttt eae b 1.3
HOW t0 RUN PC-WATTANTS ...ttt ettt st st sttt et ettt s 1.5
Chapter 2 — Learning the Basics of PC-Warrants 2.1
Tutorial 1 - Learning the Basics of PC-WarTants ............ccccooiiiiiiiininiieiieeteeiee et 2.2
SEHNEZ PIETETEICES ....vivieiieniiiieiiet ettt ettt ettt et et e st bt eatebe b 2.2

STATEUP OPTIOTIS ..ttt ettt h ettt b et e bt bt et e bt s bt e st et e e bt eat et e sae e bt et e st e sbeententenben 2.5

SEIECE STUAY ...ttt ettt ettt s h e bt et b e e bt e bt et e bt e et et e sb e e bt et et sb e et ete b 2.5

STUAY SUMIMATY ...ttt ettt et s b e bt et b e s bt e st et e bt eat et e sbe e bt et e ntesbeeatensenbeas 2.6
VOIUIME DIALA. ...ttt bttt b e e bt ettt b e et et b e e bt et e st bt e st et sbeeae e e e e 2.7

STEE DIALA.. ...ttt et bbbttt h e bt ettt b e e a et bbb e st bt eatete b 2.8
ON-LANE MAPPINE +evevtintiieeit ettt ettt ettt sttt bt bt et et e bt e st et e bt e et et e st e sbeea b et e abeebeeneenbeebeestentenae e 2.10
WaATANT DALA ..ottt st sttt ettt 2.12
ProdUCING REPOTES.....ceiiiiiieieeiie ettt ettt sttt e st e st e s st e st e bt e sbeesaee bt e st eseenseenseenseenns 2.16
Chapter 3 Advanced Lessons 3.1
Tutorial 2 - How to Import Volume Data from ATRS........c.cocuiiiiiiiiieeit ettt 3.2
VOIUME Datad WAZATA .....c.eoiiiiiiiiie ettt bttt ettt ettt st et bt e e e e 33
TraNSTEITING DALA ......oiiiiiiee ettt ettt ettt et e et e enteeabeeabeenbeenteenseenseenseenseennas 3.5
Tutorial 3 - How to Import Volume Data from PETRAPro\PETRA Files........ccccccevvieiiieiieiieiieieeie e, 3.8
VOIUME Data WAZATA .....c.coiuiiiiiiiiiieeee ettt sttt b e bttt st sb et et e 3.9
TranSTEITING DALA ......ooiiiiiiie ettt et et e st e s et e st e bt esteesaeeste e st eseeseenseenseenns 3.12
Tutorial 4 - How to Create Volume Data from Estimated ADTS.........cccoevtiriiiiiiniiniiiieneeeeesieeeeeee 3.14
VoIumME Data WAZATA ........oouiieiiiiiiiiiite ettt ettt b ettt sb et b 3.15

ADT t0 VOIUIME COMVEITET ...ttt sttt ettt et ettt ettt sbeeat et e st e be et e b sbe e eneenbe e 3.16

How to Retrieve a VoIume Profile ..........cooiiiiiiiiiiiiiiece et 3.19
Tutorial 5 - Introduction to Multi-Way Stop Sign Warrants..........cccceeeeereeriiieiinenenieesesceese e 3.20
SENZ PIETETEICES ....vivieiiiiiitiii ettt ettt ettt s b et e b sbeese e e b 3.20

SEIECE STUAY ...ttt ettt et b e bt et et b e e bt et s bbb et e bt ea b e b bt e bt et nae e 3.22

STUAY SUMIMATY ...ttt ettt b e st e b bt e s et bt e bt ea e st e sbeeatenbesbeeseeneenaeeae 3.23
VOIUIME DIALA. ...ttt ettt ettt b e b ettt sb et e b bt eb e et e bt e et e e e nteeaes 3.23

STEE DIALA..c.. ettt bbb bttt h et h e bttt b e st e bbbt et nae e 3.23
WATTANE CTIEETIA ..ttt ettt b e e bt sttt b e et e e bt e b e et esbesb e e st et e e bt eb e et e nbeeaeenaentenaes 3.24
ProdUCING REPOTES.....cuiiiiieiieeiie ettt ettt sttt e st e st e s st e s e bt esbeesseesbeesseeseeseenseenseenns 3.25
Appendix Al
Differences between MUTCD 1988 & 2000/2003 EdItiONS .....ccveeuveieriiiiiiienienieeteienieeieeteiesie et A2
Differences in PC-Warrants from 1988 t0 2000/2003 MOdE........cocueririiiiiiiniiiiiieiee et A3
2003 MUTCD Traffic Signal WAITANTS ........cccoiiiiriiriiniieit ettt ettt et st A5
2003 MUTCD Multi-Way Stop Sign CIITETIa ....cc.eeviriiriieieierieiiieieste sttt ettt ettt st A.15
Gap and Delay WOTKSIEELS ........ooiiriiriiiieieiiee ettt sttt sttt A.16
Volume Data Options in Multiway StOp WarTants ...........cceoeririerienenieienenieeceiesieeie e A.18
Averaging Mode Option in Multiway Stop Warrants...........cccoeeeeerierinieienenienieeseseetee e A.24

PC-Warrants Reference Manual



Chapter 1

Introduction
and Installation

Chapter 1 — Introduction and Installation



L 1.2
Introduction

Welcome to PC-Warrants, a software program designed to perform traffic signal and multi-way stop sign warrant
studies. This program allows you to perform some of the standard calculations required when determining whether
a traffic signal (and multi-way stop signs) should be considered for installation at an intersection.

Important Note: The Manual on Uniform Traffic Control Devices (MUTCD) states, The satisfaction of a traffic
signal warrant or warrants shall not in itself require the installation of a traffic control signal.

PC-Warrants does not report when a traffic signal should be installed, but rather when it should (or should not) be
considered. If one (or more) of the warrant conditions is satisfied, then installation of a traffic signal can be con-
sidered further. The final determination of whether to install a traffic signal should be based on the judgment
of a traffic engineer.

The MUTCD does provide guidance on when a traffic signal should not be installed.

1. A traffic control signal should not be installed unless one or more of the warrants are met.

2. A traffic control signal should not be installed unless an engineering study indicates that installing a traffic
control signal will improve the overall safety and/or operation of the intersection.

3. A traffic control signal should not be installed if it will seriously disrupt progressive traffic flow.

This Reference Manual refers to using either the 2000 or 2003 Manual on Uniform Traffic Control Devices warrants.
The 2003 MUTCD clarified a few of the details on how warrants should be evaluated, as covered in the 2000 MUTCD,
but otherwise made no changes from the 2000 version. The latest versions of PC-Warrants are fully compliant with
the MUTCD 2003 guidelines. In general, the software and this manual makes no distinction between the 2000 and
2003 MUTCD versions. PC-Warrants also has support for the older 1988 MUTCD standards.

Minimum Computer Requirements

* Windows 98 or higher operating system, including NT, 2000, ME, XP and XP SP2.
* 64 Megabytes of RAM (although it probably will run in less).

* 10 Megabytes of free space on your hard disk.

* CD-ROM (to install the software only)

* Screen resolution of 800 x 600 or better.

Software Updates

Updated versions of the software are released periodically and are posted on the support web site. Licensed own-
ers of PC-Warrants can download updates to the program to make sure they always have the latest version of the
software on their computer. To download the latest version of PC-Warrants, go to www.pc-warrants.com and then
select Downloads from the list of options.

Software Support

If you encounter any problems while using the program, or have any questions on specific operations, refer first to
this manual and the program’s built-in Help system. For up to the minute information on all known issues with the
program, refer to the PC-Warrants support web page at: www.pc-warrants.com
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1.3 J
How to Install PC-Warrants

PC-Warrants (PCW) has the standard install procedure that most Windows programs use. The following pages outline
the procedure to follow to install the software.

Begin the installation by placing the PCW CD into your CD-ROM drive. If your CD drive is configured for Auto-
play, the Installation Options program will start after a few seconds. Otherwise, click on the ‘Start’ button on your
Windows desktop. Select Run from the list of options and type the command line ‘X:\setup’ where X is the letter of
your CD-ROM drive. Press OK and you will see the Installation Options for the program.

The Installation Options allow you to do a number of things in addition to installing the program. You can view a
copy of this manual, register your copy of the software and check out some other Ridge Engineering products. To
begin installing the program, click on Install PC-Warrants.

PC-Warrants Setup
Welcome to the InstollShield Wizord tor PC-Warrants

The InstallShis o8 Wizard wall install PCAMamans anyaur
cormputar To confinuz, oick Mast

Figure 1.1 — Welcome Screen

The Welcome screen reminds you to be sure all other programs are closed before proceeding with the installation.
During the installation, files used by the program will be copied to your computer, including some Windows system
files. If other programs are open and using some of the files that need to be installed, an error can occur. So make
sure you close any programs that obviously are running (especially virus checkers) before you install this or any
Windows based software.

§| After a screen that shows the license agreement (not shown
= here) you’ll see the screen shown here. This screen asks
for your Name, Company and Serial Number. This should

be the name and company of the primary person using the
A SRSt B ESR  R R program. The Serial Numbaer defaults to DEMO mode.
You don't need to enter the serial number here; you can
do it later in the software. Once the information has been
entered, click the Next button to continue.

PC-Warrants Setup

Customer Informahon

Flease enteryour nformetion.

UsarHame:

Don Getner

Campany Hame:

|Fucioe Engineenng [ne|

Sarial Mumber:

DEMO-DEMO-DEMC-DEMO-DEMD

< Back Mesd 2 Cancel

Figure 1.2 — Customer Information Screen
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PC-Warrants Setup r: The Choose Destination Location screen is used to select

Choose Destination Location

Select folder whers Setup will nstall iles.

Setup will install PC-Weanantz inthe following foldar.

Toinstalltoths folder click Hest To instalito 6 difterent flcer. click Browss and select anather
falder

- Deglination Folder

ChProgram Filaz|FCYatrants Browse |

<Back Met > Caricel |

the folder where PC-Warrants will be installed. The default
folder is C:\Program Files\PC-Warrants, but you can change
this is you like. Click the Browse button and navigate to
the folder you want. Once the directory listed is correct,
click Next to continue.

Figure 1.3 — Choose Destination Location Screen

PC-Warrants Setup |

Select Program Folder
Flease celect a progrem folder.

Setup will add program icons to the Program Folder listed below Y'ou meny tvpe & new folder nams,
orgalact one fram the existing foldars ist Click Rexd to continue

Pragram Folders:

Existing Folders

Ace On Flayer =
|Administrattes Taols

1Al FloboFom

| ArAF Softwrs

| anagram

(AopFome

|ArClS

|Arc3oit 30 Text Factary

|ASF T avl CONVERTER: ot

< Back Rleed 3 Cancel

Figure 1.4 — Select Program Folder Screen

PC-Warrants Setup t_]

Start Copying Files
"
Fevizw setings befora copying files. - -
=

Setup has enough infarmation to glen copying the program files . fyouwant to review orchange any
safings, click Back wou sre setisfied with the setings, click MNew to begin copying files.

Currani Setings:

ama : Don Gatnar

Compeny : Ridge Engineeting. Inc.

Senial# o DEMO-OEMO-DEMD-DEMO-DEMD
Folder ARG Emants

<Back Nl Cancel |

Figure 1.5 — Start Copying Files Screen
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The next screen, shown in Figure 1.4, lets you enter or pick
the name of the folder where the icons for the program will
be stored. Unless you have a specific reason, just click Next
to select the default shown.

You will then see the screen shown in Figure 1.5, which
is a summary of the information you have entered. Make
sure everything looks ok, then click on Next.

Once the installation program has enough information,
the files will be copied from the CD to your computer.
You’ll then see a screen that tells you the installation has
completed. You may be asked if you want to re-start your
computer now. If you get this message, you should re-start
your computer before you try to run the program. This will
allow any of the System files that were copied during the
installation to be loaded properly.

You are now ready to run the program.



<>
How to Run PC-Warrants

Like most Windows programs, there are several ways you can run the software. Here are two:

1. Open an Explorer window (right click on My Computer and select Explore) and find the PC-Warrants.exe file,
which probably is in the C:\Program Files\PC-Warrants folder. You will see a screen that looks something like the
figure shown here. Double click on the file PC-Warrants.exe and the program will run.

¥ PC-Warrants
Fle Edt View Fevarites Tools Help i
Qrack - Q - F Psearch [ Foiders| P XY =
Address (3 C:\Program Files\PC-Warrants v |ld Go
Folders * | Name Type Size Date Modified
& [ NetZeralnstallers ~ |EImages File Folder 10,.‘26,:'_2[1[]8 12
& [ NewSaft = ‘_iiMuIﬁ-Wav Stop Studies  File Folder 10/26/2008 12....
& Online Seruices -‘_;lﬁgnat Warrant Studies  File Foider 10{26;'20[]8 12....
= EiTemp File Folder 10/26/2008 12:...
Wity EVolume Data File Falder 10/26/2008 12....
& O Paim Hpefault. pro PROFlla 1 KB 4/18/2006 9:13...
O PalmDBViewer EPCWAW.mt ONT File SKB 5/17/2006 9:20...
& (2 Pappocom YPCWAW.hip Help File 143KB 5/17/2006 9:29...
& DPCL0S Application 5,024, 11/7/2007 4:40...
& ) PC-Travel ApProDIl.dll Application... 372KB 2/10/2006 2:39...
2 L PC-Warrants __*JPPI'DIrnu,dII Application... 10BKB 2/10/2006 2:39..,
) Images AperoLangeEng.dil Application... 68 KB 12/8/2004 12:1...
5 Mult-Way Stop Studles EReadMe. Rich TextF..  82KB 10/26/2008 11:...
3 Signal Warrant Shudies
=3 Temp
3 Volume Data
3 PdaNet for Treo 650
2 ) PdaReach
& 3 pdbDesktop
& ) PentalWare
& £ Pixmantec
& ) Pocket Tunes
& ) PowerQuast b

Figure 1.6 — Starting From Windows Explorer

2. Select Start, Programs, and then PC-Warrants from the list. There could be a long list, and they may not be in
alphabetical order. Choose PC-Warrants again to run the program.
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Tutorial 1 - Learning the Basics of PC-Warrants

This tutorial will guide you through the basics of the software. To simplify things we will retrieve an existing study
that was installed when the rest of the program was installed.

Note: The first time anyone runs PC-Warrants after installing it, the software loads the Preferences
screens so that the various settings can be checked and edited. From then on, the program starts
with the Startup Options screen. This tutorial will start with the Preferences screen, assuming you
Just installed it. Go to Page 2.5 to skip this section if it doesn t apply to you.

Run the program (refer to the previous chapter for information on how to do this). The first screen you will see is
a little message box that tells you that since this is the first time you have run PC-Warrants, you need to check the
settings. Just click Ok.

Setting Preferences

The Preferences screen has six tabs: Signal War Options, Signal War Defaults, Stop Sign Options, Paths, Re-
ports, and Misc Options. The Signal War Options tab is shown first, since these options are the ones you will most
often change when you use the software.

: r’""'“‘" """"’ ’“’“‘ e g |1' We want to check the Paths tab to see if the paths used
ignal War Options | Signal War Defaul tap Si ptions | F epor izc Oplions . .
~Data File Paths = = in the software are set correctly. Click on the Paths tab

Signal Warrants: - s\JAMA i i ..
tonal Weniants: | C:\Progiam Fles\AMARNPC Wartants for Windows\Signal Wartant SU ||| the top of the screen. You should see a screen similar
Multi-Way Stop: | C:\Program Files\JAMAR\PC-Wamnants for Windows\Multi-Way Stop 51 . .

to the one shown in Figure 2.1.

PetraPro: [ C:\Program Files\JAMAR\PC-Warsants for Windows
Volume Counts: [ C\Program Files\JAMAR\PC-Wantants for Windows\TASPlus Data File
PC-Wanants for DOS: [ C:\Program Files\JAMAR\PC-Wanants for Windows\PC-Warrants for D

If you selected the default installation directory when
you installed the software, then you will see the same

B0 JAMeR 5 | Quick Directions to Select Paths . .
- T DowrloadscaréDa o N paths shown in Figure 2.1.
B GPSALT ':_ Eltlc:;:‘ :'m _tle_\;*I bof;nat you want to change
;g ::fos 2a- Click on the narms of the new path fofder onthe . . .
-3 PC-Travelfor Windois J e B g PC-Warrants uses five basic directories:
=) PC-Warranks for Windows 2b- Tyme the full path name info the text bo, then
I 5 ) Images press Enfer
! O i o 1. Signal Warrant Data Path
b et o W This path points to the directory that stores the signal war-
P R D s 0 s rant files you create in PC-Warrants. When you Save or
- = Open a warrant study, the software uses this directory.
4] | >

Ok | Cancel Hel
Figure 2.1 — Preferences: Path Tab

2. Multi-Way Stop Data Path

This path points to the directory that stores the Multi-Way
Stop warrant files you create in PC-Warrants. When you
Save or Open a stop sign warrant study, the software uses this directory.

3. PETRAPro Studies Data Path

This path points to the folder where your PETRAPro (or PETRA) studies are stored. Typically, these will be turning
movement counts used for the volume data required by many of the warrants. The turning movement counts may
also contain pedestrian volumes, which are also used for warrant evaluation.

4. Volume Count Data Path

This path points to the folder where your approach volume counts are stored. These may be TAS or TRAXPro files,
or files from another manufacturer that is supported in PC-Warrants, such as Mitron, Numetrics, Streeter/Peek, ITC
or TimeMark. Often there will be four separate count files, one for each approach. It will simplify things if you have
all of your files in one directory, but it isn’t strictly needed.
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5. PC-Warrants for DOS Data Path

This path points to the directory where any PC-Warrants for DOS study files are stored. You can convert these studies

to PCW4W studies easily in the software.

You should not have to edit the paths shown on the screen. The installation software created a folder called Signal
Warrant Studies and stored a couple of signal warrant studies for you to use. It created a folder called Multi-Way
Stop Studies and stored a study for you to use. It created folders named PETRAPro Data Files and Volume Count
Data Files and stored a few typical studies in those folders for you to use with the Volume Import Wizard. It also
created a folder called PC-Warrants for DOS Studies and stored a sample study so you can see how the Convert
feature works. We will use one of the studies in the Signal Warrant Studies folder for this tutorial.

Even though we won’t need to change any of the settings in the other Preferences tabs for this tutorial, you should
look at each one to get an idea what options you have when you use the software.

i PC-Warrant for Windows Preferences L x|

‘Signal War Options | Signal War Defaults | Stop Sign Options | Paths | Reports | Misc Options |
~MUTCD Signal Warants (200072003 Edition)

¥ Waimant 1 - Eight-Hour Yehicular Yolume
¥ Wamant 2 - Four Hour Vehicular Volumes
¥ Wamant 3 - Peak Hour
¥ Require delay data on minor street
¥ Warrant 4 - Pedestrian Yolume
¥ Require vehicle gap data on major street
W Require ped speed
¥ Require info on median availability for peds
¥ Require closest adjacent signal dist
¥ Require info on adjacent signal coordination status
¥ Warant 5 - School Crossing
¥ Require ped speed
¥ Require vehicle gap data on major street
[~ Wamant 6 - Coordinated Signal System
W W’aﬂant 7 - Crash Experience

r HFquer weekend volume count data

Ok | Cancel Help 1

Figure 2.2 — Preferences: Signal War Options Tab

;- PC-Warrant for Windows Preferences I x|

Signal War 0 {ighal War Defaulls | Stop Sign Options | Paths | Reports | Misc Options |
~MUTCD 2000/2003
Volume Minimums Warrant 1A ‘Warrant 1B
# Lanes i Lanes Manl Minor Major Minor
Maijor Minor Higher Total  Highes
1Lane 1 Lane sm
2 or More 1 Lane
2 0r More 2 or More sw
1Lane 2 or More ?50
r~Rural Vs. Urban Palameters————
Volume Factor I 0.7 Speed Tl'neaholdl 40 Population Tl'neahnldl 10000 |
~Wamnant 1
Combination Wamant Factor | 0.8 |
rWanant 3 1
Minor St. Delay - 1 Lane I 4.0 2Lanes | 5.0 4 Appr¥ol Tllreahnhll 800
| Minor St Volume - 1 Lane 100 2Lanes | 150 3 Appr Vol Threshold | 650
~Warnant 4 [Ped, ‘Warrant)
Speed Threshold {fl}sec] 3.5 4 Hour Threshold | 100 Closest signal [ft) 3€III
Volum Factor for low ped spd | 0.5 1 Hour Threshold | 190 Gaps Pet Hour
Wnnanl B —
Closest signal distance [it] 1.000 |
Wamnant 7
Numt in last 12 months ] 5 |
rWarant 8
Peak Hour Yolume Threshold II,I]II] |
Ok | Cancel Help 1

Figure 2.3 — Preferences: Signal War Defaults Tab

Signal War Options — This tab shows you each of the sig-
nal warrants and, for some of them, a list of sub-options
you can select or de-select. You can have the software
skip warrants that do not apply to the current intersection.
You can also tell the software what data is required or
not required before a specific warrant can be evaluated.
In the screen shown in Figure 2.2, Warrant 6 - Coordi-
nated Signal System is disabled, as is the requirement for
weekend volume data in Warrant 8 - Roadway Network.
If your settings aren’t like these, then edit them to make
them match.

Signal War Defaults — This screen has almost all of the
numeric values used to evaluate signal warrants, and you
can edit any of them to meet your needs. The default
values are the MUTCD values, and you probably won’t
ever want or need to change them. However, some states
or local agencies have changed these values in the past to
more efficiently meet the needs of their areas. The values
shown here are the most likely to be edited.
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x| Stop Sign Options — This screen shows the options available

2= PC-Warrant for Windows Preferences

sﬁ?c: e e o Multi-Way Stop Sign warrants, including the warrant options
E't:?:m B and the numeric values used to evaluate stop sign warrants. You
ELSt st s i e can edit any of them to meet your needs. The default values are
| eEans ko e the MUTCD values, and as with the Signal Warrant values, you
[ i E— — probably won’t ever want or need to change them.
Total of Minor Approaches: - Vehicles + Peds + Bikes W
e i g These options are discussed in more detail in Chapter 3 in the
Rural v Urban Spoed Thieshold (MPH) E section titled Introduction to Multi-Way Stop Sign Warrants.

- Select How to Evaluate the Hourly Data -
* Reguie Average of 8 highest hours to meet or exceed criteria
" Hequire Each of 8 highest hours to meet or exceed criteria

Select How Hourly Data I3 Defined
& Use 60 Minute Boundanies

" Use 15 Minute Boundaries Mode 3: Rank by Peak Hour Volumes

ok | Cancel Help ‘
Figure 2.4 — Preferences: Stop Sign Options Tab

i PL-Warrant for Windows Preferences —i x| Report Options — This screen shows the default titles that are
ool WarOptions | Sine r Defae| Sop Sion Oton [ Pathe Reper [MeeOotone || 511110 gt the top of every report. You can edit the titles now if

= Orgenization THle Goes Hete Theseheagnas | || yOU want; it will make any reports you print look a little better.
e s d e Y o You don’t have to use all three lines. The Advanced Edit button
can be used to modify the font type, size, style and a few other
| Advanceatl | settings.
Logo—————— —
. U 7 P:xw | The Logo field can be used to add a graphical logo to the report
¥ Clear headings. If you would like to include your logo, click the Browse
- Header Information- button, then navigate to where your logo is stored. Note that the
Eomsate compatible graphic formats are .jpg, .jpeg, .bmp and .gif. Once
Do R N the logo is selected, a preview of it will appear. Place a check in
the Print Logo box to have it included with reports.
ok | Canel _na | | The Header Information field can be used to select some of the
Figure 2.5 — Preferences: Report Options Tab study information that you want to include with your reports.

.- PC-Warrant for Windows Preferences

Misc Options — This screen lets you select between MUTCD
1988 and MUTCD 2000/2003 modes for both the signal warrants
and the stop sign warrants. For this tutorial we will be using the
Piogiam Selting 2000/2003 MUTCD mode.

™ Do not show Startup Dptions
" Check for program updates automatically

~ Select Signal Warrant Version To Use:
" MUTCD 1388 Edition

&+ MUTCD 200072003 Edition

_ The Program Settings field also gives you the chance to turn off
Clear Fecent Files List . .
—— the Startup Options screen and set PC-Warrants to automatically
check for software updates. Automatically checking for updates
requires an Internet connection on the computer; the software
will run a quick check on the pc-warrants support web site every
time the program is started.

The Clear Recent Files List button removes the list of the recently
accessed files from the File menu. The Restore Default Settings
button will return all the settings used in the Preferences to their
initial installation defaults.

ok | _Cancel | et | |
Figure 2.6 — Preferences: Misc Options Tab
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When you are through looking and/or editing the Preferences, click on the Ok button at the bottom of the screen.
The Preferences will be stored in a file on your computer (called PCW.bin), and the next time you run the program
those preferences will automatically be loaded.

When you click on the Ok button in the Preferences screen, the Startup Options screen, shown in Figure 2.7, ap-

pears.

~Startup Options

Open Most
Recent
Warrant Study

-Most Recent Study Information

- Signal Warmant Opti

g Start a New i
Signal i
Wamants Study Study

Dpen an Existing
Signal Warrants 4

— Multi-‘Way Stop Sign Warrant Options

Start a New
Multi-Way Stop

‘Warrant Study

Open an Existing Define/Edit
Multi-way Stop Program
‘Warrant Study Preferences

Help_|

Figure 2.7 — Startup Options

Select Study

&, Select Warrant Study

x| Startup Options

This is the screen you normally see when you first run the
program (after a splash screen that shows the licensing
information). It shows the choices you have when you
start the program. In this tutorial we are going to load
a sample signal warrant study that was installed with
the program. Click on the big button labeled Open an
Existing Signal Warrants Study.

_ ] PC-Warrants for Windmvs_l Ha|0l
] Images oaches

(] Mitron Data Files

[ Multi-wWay Stop Studie: D’"‘°1 S BLVD

Appraach es

INTE HNATIDNAL AYE

[ Mumetrics Data Files
("] PC-Warrants far DOS !
_[ Petra Data Files

_| iamples _I
___j 5treeber Data Fles

("] TASPIus Data Files
] Temp
1 PETRA

(e
] TraxRD

1 TRAYPrO =

Select I Cancel |

Help |

Figure 2.8 — Select Signal Warrant Study

On the left side of the screen is a list of folders in the familiar Windows tree structure, starting with the PC-Warrants
folder. The Signal Warrant Studies folder should be highlighted. In the right hand window are the two sample signal
warrant studies that are installed with the program. The name of each study is shown, along with the names of the
major and minor approaches. For this tutorial, we’ll use the Demo2 study. If it isn’t highlighted, then click on the
Demo2 name so it is highlighted.

Click on the Select button to select the study.
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Stu dy S u m mary :- C:\Program Files\, JAMAR'PC-Warrants for Windows'Signal ‘.__i"r‘- eshD = |D|_)£]
.. . ~MUTCD 2000/2003 Signal Warrant S
This is the Summary Screen, the most important - Help_|
. | Volume Data
screen in the program. There are several parts —
. | =3 a

to this screen: ~Wartant Status -
| ['Wanant 1 - Minimum Vehiculas Volume Not Met

Menus — At the top of the screen are the typical _I_I ma"a“:-:ﬁ ;ﬁm‘,m :\Efnmniu:ﬁ I :0: :e: Not

. . arrant 1 -« ion alra ot Mel

pull-down menus you find in most Windows

programs. You should be familiar with how B [Wenetr 2 T Hou Velucuir Voume | M=

these work. | [Warant 3 - Pesk How Delay [NotHat |_
| [Wanant 38 - Peak Hour Volumes [TMer |Met

Toolbar — Below the menus are icons that make | W d= ook Vokars e

up the toolbar. These are the most common op- | [Wanant 5 - Schodl Ciossing Met

erations you can do in the program. They du- | [Warrant6 - Coordinated Signal Spstem

plicate options in the menus, but are easier and | [Warant7 - Crash Experience Met

quicker to use. We will usually use the toolbar [ [WaniantB - Roadway Network Met

to select options during this tutorial. R — R —

All required data is available, Warrank is disabled,
Summary of Study: Demo2 — The large box be-

low the toolbar has two sections. The top section Figure 2.9 — Summary Screen

shows two lines: Volume Data and Site Data.

The color of the line is important: If the color is green, then that means that all of the data required by the program
is available (volume data for the Volume Data line and site data, such as street names, speeds, etc, for the Site Data
line). If the color is red, then some data is needed before the program can try to evaluate the warrants.

Warrant Summary — Below the Volume Data and Site Data section is a section that shows each of the warrants.
The color of each warrant is important here as well. If the background is green, that means that there is sufficient
data to evaluate that warrant. If the background is red, that means that there is not sufficient data to evaluate that
warrant. If the background is gray, then that warrant has been disabled in the Preferences screen, and therefore is
not evaluated.

In the screen shown in Figure 2.9, all of the required warrant data is available, so all of the backgrounds are green,
with the exception of Warrant 6, which was disabled in the Preferences screen at the beginning of the tutorial.

Warrant Status — To the right of the list of warrants is a list that shows whether each warrant is met or not met. The
warrant will only be evaluated if all of the required data for that warrant is known, which you’ll recall is indicated
by a green background in the warrant summary section.

In the screen shown in Figure 2.9, all of the required data is available, so all of the warrants are evaluated (with the
exception of Warrant 6, which we had previously disabled). In this case, warrants 2, 3, 4, 5, 7, and 8 are met, the
others are not.

Volume Data and Site Data Buttons — To the left of the Volume Data and Site Data summaries are buttons. If you
click on these buttons you’ll see a screen where you can enter or edit the data required by the warrants. We will go
through these screens in a moment.

Warrant Detail Buttons — To the left of each warrant summary is a button. If you click this button, a separate
screen is shown with all of the information about that warrant shown. We will go through each of these screens in
a few moments.

You can see that the background colors of the various sections are very informative. In general, when you start a

new warrant study all of the Volume Data, Site Data, and Warrant Summary backgrounds will be red, because there
isn’t any data yet. As you enter data into the program, such as vehicle volumes, pedestrian volumes, gaps, delays,
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street names, approach speeds, etc. the software keeps track, and when you have entered enough information for a
particular warrant, then the background color is changed to green, the warrant is evaluated, and the status shown.

Your job using this software normally follows these three steps:

1. Determine which warrants you want to evaluate and what data for those warrants you require. This is done in the
Preferences screen, and often will use the default values.

2. Enter the data for the intersection until all of the required data is available. You will know this when the warrant
summaries turn green. The software will automatically evaluate the warrants for you and show you the status. If
you want, you can examine the details of any of the warrants to see exactly why the warrant was met or wasn’t, but
this isn’t necessary.

3. Print the report you want.
The screen shown in Figure 2.9 has all of the background in green. This is because we retrieved a study where all

of the data was entered before the study was saved. Now let’s see how the data for the intersection is entered and/or
edited.

Volume Data o
Click on the Volume Data button on the Warrant Sum- = e
. . 2 a2 & 3 2 1 & B I B 2
mary screen. Then click on the scroll bar on the far right : @ n3m0 8753
side of the screen and scroll down until 7:00 AM is at s T i@z Ts 0w
the top of the screen. Your screen should look like the ;o P ozom 71 3w 4 oa s
. . a} 5 21 24 16 261 18 5 8 7@ 27 28 12
screen shown in Figure 2.10 above. 12 ie e L mnd
Ll 3 ] &1 4 B3 3 z 1 6 k] @ a
72 3 & 2 B 3 4 3 W £ & 6
. : s s TEIE T I YN S
Pedestrian Volumes — These are shown at hourly inter- 81 Teemo 4150t oa
vals for each approach. You can edit the volumes directly » W N 27 o i ow o
. . . [ 3 & 3 BB B 3 3 12 14 64 &
on this screen, or run the Volume Wizard (explained be- E }’ § § § E; g : E ‘:3 }’; E :
low) to import the volumes from an external file (usu- # % g W H oA W X e
. . 1 1 2 47 & 55 2 3 E 1N B 74 2 B
ally a PETRAPro turning movement file). Technically, B o2 5™ o3 m3 249N E 1w
you only need pedestrian data for one hour to be able to 5 3 IR E R SR NRNE Y
5 2 8 82 4 T 1 3 5 3 3 L:x] 2 14
satisfy this warrant. However, a minimum of four hours : 3 L R
. 28 16 19 240 18 @7 B 2 21 51 48 241 B 297
is generally recommended. Bl S8 4T o417 2w s 4o
1 1 § s T W 3 4 ¥ 13 13 . 4 10T
T4 1 .8 4 B0 3 3 4 10 1 OB I 8
. . - ik PRI TITINE YW
Vehicle Volumes — These are shown in a few different = K EET SRR BEEY ¢
ways, depending upon the method used to collect the  sunvaume = -k e Show o

vehicle counts. This is controlled by the Volume Wizard,
which helps you import vehicle counts from external
files like PETRAPro turning movement files or TRAXPro approach volumes. In this case, the data came from a
PETRAPro file, and so is shown as 15 minute counts, by movement. The software calculates the approach totals
and hourly totals.

Figure 2.10 — Volume Data

Normally, the vehicle volume data is imported from an external file using the Volume Wizard (this is explained in
detail in Chapter 3). However, you can enter the data manually if needed. You also can edit the data by typing over
the existing counts.

You can make the data a little easier to read by selecting the checkboxes in the lower right part of the screen:

Show Hourly Totals Only hides the 15 minute count data and just shows the hourly totals.
Show Approach Totals Only hides the movement counts and just shows the total approach counts.
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You cannot edit the Hourly Totals and Approach Totals directly. You have to edit the 15 minute movement counts
to affect these totals.

Click on Ok to return to the Warrant Summary screen.

You should be back at the Warrant Summary screen. Click on the Site Data button. This will bring up the Site Data
screen, as shown in Figure 2.11 below.

Site Data
/ Study info
GIS Info . Site Data for study: Demo2 /ﬁ
\— GIS Info Study Info -—
et Degizes  Minutes GPS Ditection
Latitude: [40 [1240404 o [4020673  [Noth =] || StdvDate [or672002 Major Approach
Longituds: [75 [69844 o [7509978  [west | L ——  Selection
s — Checkboxes
| | ck Al at PDI_V
Gap & Delay Wor:;sheelsl I Daily Volume = 3,524 — v Major Approach is N/S I Built-up community < 10,000 »
Worksheets / petsy | | [¥ork Road (Re. 263) MejcApproschisEw || [ Adiecent conrdnated sgnate N
) :;;l:mzr 1 p|£ ~ Pedestrian Warrant
pee 45 [ Pedspeed< 35M/sec W
Approach — ClosestSignl  [1007 Daily Volume = 3681 111 T Existing median?
Enable Buttons T [Street Road Warrant
#ofLanesf# 1 [~ 2+ | School Crossing Warrant < Specific
| [07-00aM +| Start time children P
- begin using school Data
|- Daily Yolume = 509 crossing,
Minor [Street Road r""’j Stop ti
03:00AM | Stop time children
Approach Data — Hoflanes @ 1 [ 2+ stop using schaol
Crossing, ) /
: y ¢
—Accident Warrant
Daily Volume = 1,129——— Number of corectable
. [York Road (Rt. 263) [6 accidents inlast 12 months A
Major Approach Data HofLanes— 1 [ 2+ /
95% Speed I‘F’  Systems Warrant - ’
— Intersection Photos = Majorroute? [ NB [~ EB
Closest Signal 1,007
) / EditPhatos | | FSE [ we
Edit - |
Intersection Photos Cancel | Hep |

Figure 2.11 — Site Data

The big window shows a representation of the intersection, showing many of the parameters needed to evaluate the
warrants.

GIS Info — This field can be used to enter GPS coordinates of where the intersection is located. The coordinates can
be entered in either the degrees & minutes format or just degrees format. The direction of the coordinates (North or
South and East or West) must also be selected. Our sample file has this information already entered, and a little later
in this tutorial we'll see how we can use this information with on-line mapping applications.

Study Info — This field allows you to enter the date the study was performed. This date will be included with the
reports you produce.

Major Approach Selection Checkboxes — Use these checkboxes to pick which approaches are the major approaches.
The software initially picks the approaches based on the approaches with the highest total approach volumes. Usually

this is correct. However, you can override the selection simply by checking the other box.

Change the major approaches from NS to EW and then back again. Notice how the major approach and minor ap-
proach input boxes change based on your selection.

Major Approach Data — The major approaches show several pieces of information. First, the name of the approach
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is shown along with the number of lanes. Also shown are the 85% Speed and the distance to the closest signal. These
last two parameters are used in more than one warrant, but only for the major approach.

Minor Approach Data — Like the Major Approaches, the minor approaches show the approach name and the number
of lanes. Since this is all that is really needed from the minor approaches, that is all you need to enter.

Edit the name of one of the Street Road approaches by clicking on the name and changing it to 7est. Now double
click on the opposite Street Road name text box. Notice that the name 7est from the text box you edited is copied
to the text box you just selected. Since both approaches will usually have the same name, this is a little trick to save
you some typing. This trick also works with the 85% Speed and the Closest Signal settings. Change the name back
to Street Road when you are done.

Now, change the number of lanes on a major or minor approach, then change it back. See how the image underneath
changes? There are different images for one lane or two lane approaches.

Warrant Specific Data — Several warrants have site specific requirements that are only used in those warrants.
The software shows a warrant specific field only if the warrant it applies to is enabled in the Preferences screen.
There are up to four Warrant Specific Data fields: Pedestrian Warrant, School Crossing Warrant, Accident Warrant
and Systems Warrant.

The Pedestrian Warrant field is used to determine how the requirements for the Pedestrian Warrant should
be handled. If checked, the Ped Speed < 3.5 ft/sec checkbox allows the warrant to reduce the pedestrian
volume requirements by 50%. Checking the Existing Median? checkbox requires gap data to be used on a
directional basis.

The School Crossing Warrant field is used to tell the program what times, if any, school children are crossing
the major approach. These times are used when evaluating the gap data in the School Crossing warrant.

The Accident Warrant field is used to tell the program the number of correctable accidents that occurred
in the last 12 months. This data is then used in the Accident (or Crash) Experience warrant.

The Systems Warrant field is used to tell the program if an approach is part of a major route. This infor-
mation is used when evaluating the System (Roadway Network) Warrant. The MUTCD provides guidelines
for determining whether an approach is a major route. Refer to the System Warrant information on page
2.14 for more details.

In our sample file all of the warrants that apply to the Warrant Specific Data are enabled, so all of the warrant specific
fields are shown. However, if we were to disable the School Crossing warrant in the Preferences, this field would not
appear in the Site Data screen. The same principal hold true with the other Warrant Specific Data fields.

Gap and Delay Worksheets — Although most people don’t bother, technically you need to collect gap and delay
data to properly evaluate signal warrants. The Gap Worksheet and Delay Worksheet attempt to simplify the process
of getting the gap and delay data into the software. You may want to take a quick look at the screens just to see how
they look. For a detailed description of these worksheets, refer to the Appendix.

Approach Enable Buttons — In the center of the intersection are four buttons. You can enable or disable an approach
by clicking these buttons. Normally you would disable the minor approach not used at a T intersection. The software

recognizes that an approach has been disabled and uses that fact in various places in the software.

Edit Intersection Photos — Click the Edit Photos button and a new window will appear. This feature allows you

Chapter 2 - Learning the Basics of PC-Warrants



ED

to add up to four digital photos to your file, which can then be
included with your report. A sample photo was installed with the
program, so click the Browse button and we'll add it to our file.

The name of the sample file is York & Street.jpg. It was installed
in the program's Images folder, which is normally located at C:
\Program Files\PC-Warrants\Images. Navigate to this location
and select the file.

Once the photo is selected, a large preview will appear of the
photo. The photo can be edited using Windows Paint by clicking ‘

& Lirk
" Embed

the Edit Image button. A title for the photo can be assigned in
the Image Title field.

I |

Note that images can be in any of the following formats: Win- Figure 2.12 — Intersection Photo

dows bitmap (.bmp), JPEG (jpg), or GIF (.gif). Also note that
there are two ways you can attach a photo, Embed or Link. These options can be set using the Association Type field
at the lower left.

The Embed option adds a copy of the photo to your data file (making the file larger). The Link option only adds a
link to where the file is currently stored on your computer. In general, the embed option should be used if you will be
sending the data files to other people while the link option should be used if the files will always be on your computer
(and the location of the digital photos won’t change). We used the Link option when adding our file.

If we wanted to add another photo, we'd click a blank preview box on the right side of the screen, then repeat the
previous process. To remove a photo, we'd click the photo’s preview box on the right, then click the Clear button.

Now that our photo has been added, click the OK button to exit. We're now going to see where we can get photos
like the one we just added, for free, using the Internet. Click on the OK button at the bottom of the Site Data screen
to go back to the Warrant Summary screen.

On-Line Mapping

Earlier in this tutorial we saw where GPS coordinates could be added to a file and that our demo file already has
them loaded. We'll now use these coordinates to view aerial maps of the study location by using the on-line mapping
applications Google Earth and Windows Live Local.

Google Earth and Windows Live Local are competing programs that in essence do the same thing - allow you to see
aerial views of the Earth. To use these applications, you must have an Internet connection on your computer, and
GPS coordinates stored in your PC-Warrants file.

The first application we’ll look at is Google Earth. This application requires that you download and install a portion
of it from the Google web site. If you plan to use Google Earth with PC-Warrants, or want to follow along on your
computer with this tutorial, download the free version of Google Earth now at: http://earth.google.com/.

Once Google Earth has been installed on your computer, you can start it by going to the View/Edit menu, sliding
down to Online Map and selecting Google Earth. Note that you can also access this feature by clicking on the Google
Earth icon in PC-Warrants’ toolbar.

Google Earth begins with an aerial view of the Earth and begins to zoom in to the coordinates of your PC-Warrants file.
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It’s a pretty cool process to watch. As the zoom brings
you closer and closer to your location you’ll begin to see
more details. Finally the zoom will stop, around 1500 ft.
above the coordinates of your PC-Warrants data file.

Google Earth contains a number of different tools that
you can use when viewing your map. The ‘Layers’
checklist lets you choose what information to include
on the map you see. The ‘Tilt’ commands can be used to I L
tilt your view for the map up or down while the ‘Rotate’ RS SIattuss i
commands can be used to change your perspective. The | it
‘Zoom’ commands can be used to zoom farther out or
closer in to your coordinates.

ez @2 268

Once you have the map set to show what you want, you ; Figure 2.13 — Google Earth View

can save a copy of it for use in your PC-Warrants file

by selecting ‘Save Image’ from the File menu. The picture you saved can then be added to the Intersection Photos
in PC-Warrants, as we did earlier. Exit out of Google Earth once you are done playing with it.

The Windows Live Local application is very similar to Google Earth in that it provides aerial views of the Earth. Un-
like Google Earth, this application does not require any program to be downloaded and installed on your computer,
so to start it, go to the Tools menu, slide down to Online T
Map and select Windows Live Local. Note that you can
also access this feature by clicking on the Windows Live
Local icon in PC-Warrants’ toolbar.

Once you start Windows Live Local, it takes you directly
to an aerial view of your coordinates. Like Google Earth,
Windows Live Local has a few tools that can be used
when looking at the map. A slider bar can be moved to
zoom out from your location or zoom in.

For some locations, Google Earth has better images and
for some Windows Live Local has the edge.

At the time this tutorial was written, Google Earth ap- Figure 2.14 — Windows Live Local View
pears to have an advantage over Windows Live Local in

that the maps you create with Google Earth can be directly saved as a graphic and used in PC-Warrants. However,
these are both fairly new applications that are sure to evolve and improve as time goes by.

Once you are finished looking at the on-line maps, exit back to the main Summary Screen. We'll now let’s take a
look at each of the warrant detail screens and see the information that is available for each warrant.
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Warrant Data
To the left of each Warrant Summary line is a button. If you click on a button, it bring up the detail screen for that
warrant.

x| Click on the button to the left of Warrant 1A - Minimum Ve-

et s e e of st i | | Dy o e hicular Volumes. This brings up the screen shown to the left.
::malaptlilomnp teazon for carsidelSion of 2 sich, ‘Wanant iz NOT mel. . .

“Site Dl Feauned by Warnt Volume Ronuremerls | Note that this warrant corresponds to Warrant 1 in the 1988
[V 5% Spead + 40 MPH Heée: Furel Facter of T eprlied
" Buil-uncmmwrll:l_ilil‘u = e Hr Maor MUTCD mode
Murnbar of Majo Lanes = 1 W 2 armcea
NumterufMir_zl Laes= B 1 [ Rormms IETT 108

Yo s T Jmerout There are five sections to this screen:
MBS Told HE GB  Tatsl
jFTE o0 -0-=10 (1] Wi Ho 90 + 302 = 392 306 WH Mo
0-0=1 0 Wh  No BN 101-277-370 297 WH Mo .o .
nm+n-=-0n n Wi HNo 76 + 280 - 356 368 WH Ho —_
R NN MR = Descrlptlgn Asingle sentence,.usually taken from the MUTCD,
N A ey mam o & jmme-me 42 W Yl that explains the purpose for this warrant.
EEl o :0-0 0 WE Mo [EEN 27497 -124 94 WB Mo
EEMN 124-283-417 217 WE No EZNM D« 0 -0 0 WE No
102-261-363 257 WBE MNo [EENM 0+0-=10 0 WB Nao . . . . .
84 .25-35 217 WR N n.o-0 o wi M | Site Data Required by Warrant — This field contains infor-
EEEM 9 -271=367 250 WB Na 0n+0 =0 0 WH No . ) . ] .
| NOEN TR 34 WB W n.o-0 0 w8 Nl mation taken from the Site Data screen that is specifically used in
——— ~%1|  this warrant. You can edit this data if you notice that a parameter
Figure 2.15 is wrong. Any changes you make will be used throughout the
Warrant 1A-Minimum Vehicular Volumes program

Summary — This fields shows the result of evaluating this warrant based solely on the data on this screen. The sum-
mary is immediately updated after any changes are made to the site data.

Volume Requirements — This field contains the threshold volumes for the total of the major approaches and the
higher minor approach, based on the information in the site data window and the values stored in the Preferences
file. The requirements are immediately updated after any changes are made to the site data.

Current Volume Data — This field contains volumes taken from the Volume Data screen organized into hourly ap-
proach totals. The two major approaches are shown and their totals calculated and shown. The higher volume of the
minor approaches is shown along with the direction. The volumes of the total major and higher minor volumes are
compared to the volume requirements, and the results shown for each hour. If an hour meets the requirement then
that hour is colored green. If the hour doesn’t meet the minimum requirements then it is colored red. Finally, the
warrant is evaluated for that hour and the status shown in the Met? column.

To see how this screen works, try the following:

First, notice that currently there are three hours that meet the Volume Requirements, which are 420 for the major
approaches and 105 for the higher minor. There are 11 hours that meet the minor requirement but only three that
meet the major. Since the minor is met for these three hours as well, the warrant is met for three hours. This is less
than the 8 required for this warrant, so the warrant is not met.

1. Click the 85% Speed > 40 MPH checkbox to remove the check mark. Notice that the Volume
Requirements changed from rural values to urban values. Now no hours meet the minimum vol-
umes. There still are 11 hours that meet the minor requirement, but now no hours meet the major
requirement.

2. Change the Number of Major Lanes from 2 to 1. The Volume Requirements change, which
changes the number of hours met to 2.

Click on the Cancel button to return to the Warrant Summary screen without making any changes to the data.
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Figure 2.16
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Figure 2.18

Warrant 2-Four Hour Volumes

CED

Click on the button to the left of Warrant 1B - Interruption
of Continuous Traffic. This brings up the screen shown to the
left. Note that this warrant corresponds to Warrant 2 in the 1988
MUTCD mode.

This screen is almost identical to the Warrant 1A screen; the
only difference is in the Volume Requirements. You can play
with the options on this screen like you did before to see how
the summary changes. Click on Cancel to return to the Warrant
Summary screen when finished.

Click on the button to the left of Warrant 1 - Combination of
Warrants. This brings up the screen shown to the left. Note
that this warrant corresponds to Warrant 8 in the 1988 MUTCD
mode.

This screen is almost identical to the Warrant 1A and Warrant
1B screens; again the only visible difference is in the Volume
Requirements. Click on Cancel to return to the Warrant Sum-
mary screen.

You can examine the other warrants in a similar manner. Below
are the screens for the warrants along with a few comments on
each one.

Warrant 2 - Four Hour Volumes

This is the first of the curve warrants, where the total major
approach volume and the higher minor approach volume are
plotted on a graph and compared to a curve. Figure 2.18 shows
the graph screen. You can see where the numbers come from if
you click on the Show Volumes button.

Note that this warrant corresponds to Warrant 9 in the 1988
MUTCD mode.

Chapter 2 - Learning the Basics of PC-Warrants
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Figure 2.20

Warrant 3B-Peak Hour Graph

Warrant 3A - Peak Hour Delay

This warrant requires delay data for at least one hour. This can
be annoying to collect, so this warrant isn’t as popular as oth-
ers. It also requires volume data which is usually available. The
software finds all of the possible hour totals (total approach and
higher minor approach) using the 15 minute data, if available. If
you only have hourly approach counts, then it just uses the hourly
data. It also shows the delay data for those hours (based on delay
data entered in the Site Data screen). It then compares the data
to the requirements to see if any hours meet the warrant.

Note that this warrant corresponds to Warrant 10 in the 1988
MUTCD mode.

Warrant 3B - Peak Hour Volume

This is the second of the curve warrants and is based on the
same volume data as the other, with the exception that any four
consecutive 15 minute volumes can make up the peak hour. The
software finds all possible peak hours (there are 96 possible in
one day), sorts them in descending order (by total approach
volume), and then plots the top 20 on the graph, as shown in the
figure to the left. This gives you an idea of how many possible
peak hours meet, or don’t meet, the warrant. You can see sorted
hourly volumes by selecting the Show Peak Hour Volumes
option in the Display Options window.

If you only have hourly approach data, then the logic is a little
different. The software simply plots the 24 hourly volumes on
the graph and compares them to the curve. You can see the data
that is plotted by selecting the Show Hourly Volumes option

in the Display Options window. The screen is essentially identical to the screens used in Warrants 1, 2, & 8. The
software looks at the total major volume and calculates the value of the curve at that point. It then compares the
minor approach volume and shows the results in the Met? column.
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Figure 2.21

Warrant 4-Pedestrian Volumes
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Warrant 4 - Pedestrian Volumes

This warrant requires pedestrian counts, which are often collected
when turning movement studies are done, and gap data, which is
almost never collected. The data shown here was faked to have
something interesting to show on the screen. You should get the
idea from this screen, however. If you don’t have gap data, the
software will tell you if the pedestrian counts alone would meet
the warrant. You can then decide to do a formal gap study, or
just use the data as is.

Note that this warrant corresponds to Warrant 3 in the 1988
MUTCD mode.
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Warrant 5-School Crossing
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Warrant 7-Crash Experience
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Warrant 8-Roadway Network

Warrant S - School Crossing

The primary data for this warrant are the number of children that
use the school crossing and the number of adequate gaps avail-
able during that time frame. The software asks for the beginning
and ending time when the school crossing is used and also the
street width and approximate ped speed (which is used to calcu-
late the required gap). The software checks the gap data, which
is in a binned format as shown in Figure 2.22, and calculates the
number of gaps of usable size during the school crossing times.
Normally, this warrant is done as a special case separate from
the other warrants. Refer to the Appendix for more information
on how adequate gaps are determined.

Note that this warrant corresponds to Warrant 4 in the 1988
MUTCD mode.

Warrant 7 - Crash Experience

The primary data for this warrant is the number of correctable
accidents, which is simply entered into the Site Data screen, or
entered here on this screen. The warrant also requires vehicle
volume, pedestrian, and gap data as well. The bottom section
shows all of this data, which is taken from Warrants 1, and 4, and
whether the reduced requirements (normally 80%) are met.

Note that this warrant corresponds to Warrant 6 in the 1988
MUTCD mode.

Warrant 8 - Roadway Network

The primary requirement for this warrant is that at least two
of the approaches meet the definition of a major route, which
you must determine using your own engineering judgement.
However, the MUTCD does provide some guidance for this.
The current standards are:

A. It is part of the street or highway system that serves as the
principal roadway network for through traffic flow; or

B. It includes rural or suburban highways outside, entering, or
traversing a city; or

C. It appears as a major route on an official plan, such as a major
street plan in an urban area traffic and transportation study.

There also is a weekday peak hour requirement, which is shown
on this screen, and a weekend volume requirement which is
disabled in this study (check the Preferences screen and notice

that the weekend data requirement for Warrant 8 is disabled). This warrant corresponds to Warrant 7 in the 1988

MUTCD mode.

Chapter 2 - Learning the Basics of PC-Warrants
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This was a very quick introduction to the standard warrants supported in the software. Some of the screens may
seem complicated but, remember, you don't necessarily ever have to look at the detail screens. They are there to help
you understand why a particular warrant is met or not, but only if you are interested.

Return to the Warrant Summary screen. The final part of this tutorial is to print a report which, after all, is the
point of the software.

Click on the Print toolbar at the top of the screen. This will bring up the report selection screen.

Producing Reports

The report selection screen shows the options you have when
producing a report. The Report Options are for either a one-
page summary or for a two-page summary. Select 7o Page
Summary.

+ Select Signal Warrant Repork{s) to Print

~Report Dptions

 Piri Iritessection Photes with Report
" Punt Intersection Photos Only

" One Page Summary | & Tiwo Page Summeey

Note that the first page in each of the reports is exactly the same.
The two-page summary merely adds some additional details.

The Photo Options allow you to include intersection photos
with the report. Since we added a photo to our file, we'll include
it in the report by selecting Print Intersection Photos with Re-
port. Note that if you select the option Print Intersection Photos Only, the summary page options are disabled and
will not print.

Report Titles | [ DECC] Cancel

Figure 2.25 — Select Report Options

Another option in this screen is to check the titles to be used with the report by clicking on the Report Titles but-
ton. The titles listed are read in from what has been entered in the Preferences. You can edit them if you want them
changed for this report.

Once you are done with the titles, click on the Ok button in the
report selection screen. The software will generate the report
and show it on the screen before you actually print the pages.

.......

e Enudy m!‘.hm
Signal Warrants - Summary P g

You'll see a screen similar to the one shown in Figure 2.26.

You can select different views of the reports with the Zoom but-
ton at the top of the screen. You move from page to page with the
Next and Previous buttons. You can choose which printer on your
system to use by clicking on the Printer button, then clicking
the Print button to print the report. Alternatively, you can output
the report as a PDF file by clicking the PDF button.

That’s the end of this tutorial. In it, you learned the basic of how
to use the program to do a Signal Warrant study.
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Tutorial 2 - How to Import Volume Data from Automatic Traffic Recorders

One of the most important parts of doing a warrant study is dealing with the volume data that is required. In general
you need at least 8 hours of data for each active approach, and more is generally recommended. There are two basic
ways to collect the volume data:

1. You can use automatic traffic recorders (ATRs), such as the TRAX line, to count the vehicles at each ap-
proach. You typically need four ATRs, each using one or two road tubes. It is recommended that you collect
the data for at least 24 hours, and preferably more, on a Tuesday, Wednesday and/or Thursday. You will end
up with 4 studies that have the volume data you need, usually in four different files on your computer.

2. You can do a manual turning movement count using equipment like the JAMAR hand-held data collec-
tors (DB-400 & TDC-12). Ideally you would collect 8 or more hours of continuous data at the intersection.
This usually requires two or more crews, which can be expensive. Still, it is the best way to get the proper
volume data so many users do it.

PC-Warrants allows you to manually enter the volume data into the computer, but a more efficient way is to import
the data from existing files on your computer.

As of this writing you can import several types of volume files from JAMAR software, including PETRAPro/PETRA
for Windows turning movement study files and TAS Plus/TAS for Windows/ TRAXPro ATR volume counts. Other
formats supported include Streeter/Peek/ITC style .prn files, Mitron .xls files, Numetrics .mdb files and TimeMark
Jdog files.

In this tutorial you will import volume data from TRAXPro files. Note that the import procedure for files from other
ATRs is very similar, so you can follow along even if you use other types of files. A separate tutorial (Tutorial 3)
will show you how to import data from turning movement files.

Run PC-Warrants and select Define/Edit Program Preferences from the Startup Options screen. This brings up the
Preferences screen, with the Signal War Options sub-screen
= PC-Warrant for Windows Preferences visible.

Signal War Options | Signal War Defaults | Stop Sign Options | Paths | Rep

MUTCD Signal Warrants (2000/2003 Edition)

¥ Warrant 1 - Eight-Hour Vehicular Volume
[+ Warrant 2 - Four Hour Vehicular Volumes
¥ Warrant 3 - Peak Hour
[ Require delay data on minor street
[ Warrant 4 - Padestriun Volume
v Regquire vahicle gap data on major strest
¥ Require ped speed
v Require ynfo on median availability for peds
¥ Require closest adjacent signal distance
v Reguire info on adjacent signal coordination status
[~ Warrant & - Schoaol Crossing
¥ Require ped speed
¥ Reguire vehicle anp dota on major street
[ Warrant B - Coordinated Signal System
[~ ‘Warrant 7 - Crash Experience
[ IWmmrit i - Roadway waurk!
Gl = ;

Figure 3.1 — Set Preferences
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To simplify things for this tutorial, we only want to deal with
the warrants that deal with volume data, which are Warrants 1,
2 & 3 in MUTCD 2003 mode. We’ll disable the other warrants
so the program won’t ask for data (like gaps, delays and pedes-
trian volumes) that we don’t have. For this tutorial we’ll be using
MUTCD 2000/2003 mode.

Click on the boxes next to Warrants 4 through 8 to disable them
(the background color is set to gray). Also make sure the Re-
quire delay data on minor street option is disabled in Warrant

3 (background color is set to red).

When you are done the screen should look like the one shown
in Figure 3.1.

Click the Ok button to return to the Startup Option screen.

Click on the Start a New Signal Warrants Study button.



Summary of MUTCD 2000/2003 Signal Warrant study:
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Figure 3.3 — Volume Screen
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Cancel

Figure 3.4

Volume Wizard - Select Volume Data Sources

This brings up the Summary Screen with Warrants 4 through 8
shown with a gray background, which means they are disabled.
The other Warrants have a red background, which means that
the software doesn’t have enough data yet to evaluate the war-
rants.

Click on the Volume Data button near the top of the screen.

This screen shows the empty volume data matrix that we need to
populate. The matrix is one day of data starting at midnight, at
15 minute intervals, with separate columns for each movement
for each approach. There is a separate row for each hourly total,
plus a separate column for the total of each approach.

You can manually enter the volume data by typing in the vol-
umes for each interval in the appropriate spots, but that is time
consuming. We want to import the volume data from data files
that already exist on our computer. To do this we will run the
Volume Data Wizard.

Click on the Run Volume Data Wizard button in the lower
left corner of the screen.

Volume Data Wizard

Figure 3.4 shows the Volume Wizard - Select Volume Data
Sources screen. The software currently can import volume
data from JAMAR PETRA for Windows or PETRAPro files,
and JAMAR TRAXPro volume count files. It will also import
volume count files using the common .prn file format used by
Streeter/Peek and ITC, Mitron .xIs volume files, Numetrics .mdb
volume files and TimeMark .log volume files. (If you have a data
format you would like us to support, please let us know.)

There is also a selection for creating volume data from estimated
ADTs. This is generally used for planning purposes and is dis-

cussed in detail in Tutorial 4.

For this tutorial, we will import data from four TRAXPro count
files, so click on the TRAXPro button.

Chapter 3 — Advanced Lessons
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Figure 3.5 — Select File to Import

On the left side of the screen is the common tree showing the folders on your computer. The folder specified in the
Preferences: Path screen for the TRAXPro Data Path is open. If you haven’t changed anything since you installed
the software, the folder should be at C:\Program Files\PC-Warrants\Volume Count Data Files. You may need to
navigate to this folder if you see something different on your computer.

The right side of the screen shows a list of the TRAXPro volume counts in that folder, along with some informa-
tion about each count. Notice that you can scroll to the right using the scroll bar at the bottom to see more of the

information for any of the counts.

The volume counts shown were copied to your computer when you installed PC-Warrants. There are four one chan-
nel volume counts that were taken for the same 2 day period at one intersection using four different counters, one
for each approach. They are named V1-15-2Day-XB, where X represents the approach direction. We will use these

files in this tutorial.

Click on the V1-15-2DAY-NB count so that the row is highlighted, then click Select.
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Figure 3.6 — Import Screen
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This opens the Volume Wizard - TRAXPro
Volume Count Import screen, as shown in
Figure 3.6. It can be a little intimidating the
first time you see it, but once you have used it
a couple of times it will be very simple.

The screen has several sections:

* At the top are Quick Directions to remind
you of the procedures used on this screen. Just
follow the directions and you’ll do fine.

* Below the directions is the File Information
about the count you selected. This is just to help
you make sure you selected the correct count.

* Below the File Information is a Data Grid
showing the count data. Each column is one day
of data starting at midnight for one channel. The



heading of the column shows the day of week, the date, and the channel heading from the data file. The white box
below the heading shows the total volume for the day. You can scroll through the data using the scroll bars if you
want to make sure the data looks ok.

* To the right of the volume data grid is the Transfer To: list. The list shows the four thru movements first, since
those are the movements you are likely to want to pick the most often.

Transferring Data

The basic idea of this screen is for you to pick one column of data from the volume data grid then select where
to transfer that data by picking a destination approach and movement from the list. Occasionally, you may
have a column of data to transfer that is from a left turn or right turn lane (if you used a short tube-long tube setup for
example, or had a separate counter just for a left turn bay). That’s why the list shows Left and Right turn options.

* Below the Transfer To: list selection box is a checkbox labeled Overlap Data. It allows you to copy data from one
day to the previous day so you have 24 hours of continuous data to transfer. For example, if you start collecting data
at 12 PM on a Tuesday and end the data collection at 12 PM on Wednesday, the overlap would take Wednesday’s
data and copy it to the start of Tuesday. You can then select Tuesday for the transfer with a full 24 hours of data. We
don’t need to do this for this tutorial, so we’ll leave this unchecked.

* Near the bottom of the screen are several buttons. These will be explained as we go along.

The data you selected started on Tuesday at 11:30 AM and ended on Thursday at 10:30 AM. There is only one chan-
nel of data, so there are three columns. The center column, Wednesday, has a full 24 hours of data, so we will use
that day as the source of our volume data for the warrants.

1. Click on the heading for the Wednesday data (the dark green box at the top of the column of data). The column
should change colors showing that it is selected.

2. From the heading, we can see that this is the Northbound data, so click on the Northbound - Thru option in the
Transfer To: list. Notice that the Copy to Temp button turns green. This tells you that the software now knows the
source and destination for the transfer.

3. Click on the Copy To Temp button. The software copies the data from the highlighted column in the volume data
grid and stores it in a temporary matrix that looks exactly like the volume data matrix. This temporary matrix will
be copied to the final matrix later.

Notice that several things happened. The selected column in the volume data grid changed colors, to a muted gray.
This tells you (and the software) that the data from that column has been used so you should not try to use it again.
The Copy to Temp button color went back to red. The Northbound - Thru option in the Transfer To: list is not se-
lected anymore. And the two Transfer buttons at the bottom of the screen are now green. By now you know what
that means; it is ok to click them now.

Since there is only one channel of data in this file, there is nothing else we can do with this count data. If this were
a multi-channel count, then we could select another column, which might be a different approach, or a different
movement in the same approach, and select another 7ransfer To: option, and repeat the process shown above.

However, we need to go get more data, which is in a different count file. So we need to go back to the screen where
we select a TRAXPro file so we can pick the next count.

4. Click on the Transfer, then Return to Count Select Screen button. This does two things. First, the software
transfers the data from the temporary matrix to the real volume data matrix. Second, the software pops you back to
the screen where you can select a new count file.
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Select the V1-15-2Day-SB count and follow the same steps shown above to transfer the Wednesday data. Select
Southbound-Thru from the Transfer To: list this time.

Follow the same procedure for the EB count.

Do almost the same thing for the WB count, but instead of pressing the Transfer, then Return to Count Select Screen
button, press the Transfer, then Go To the Volume Data Screen button since you don’t need to select any more
count files.

You’ll see the Volume Data screen, with the volumes from the four counts shown in the Thru movements for the four
approaches. The names of the approaches are listed at the top of each approach. The software also tried to figure out
which are the major and minor approaches.

You can get a better overall picture of the volume data if you click on the Show Approach Totals Only checkbox
and the Show Hour Totals Only checkbox in the lower right corner of the screen. When you do this, you will see
the Volume Data screen shown below in Figure 3.7.

. Yolume Data for study:
— Pedestrian Volumes

—Anntoach Yolumes
Tin [ NB | SB EB WB
s Total Tetal Total Total

00:00

03:00
10:00
11:00
1200
13:00
14:00
15:00
16:00
17:00
18:00
19.00

20.00 492 336

21.00 466 230

22:00 259 182
Run Volume Show Approach Totals Only
Data Wizard _I Ok | Cancel | Factor Daml Help | Show Hour Totals Only

Figure 3.7 — Volume Screen with Data

Notice the Ok button is now green. That means there is enough volume data to evaluate the warrants.

Technically, that’s the end of the tutorial since we have finished the procedure to import volume count data. But
if you’ve gone this far, you might as well finish the analysis.

Click on the Ok button. This brings up the main screen, and the Volume Data row is now green. However, the soft-
ware still needs some Site Data information before any warrants can be evaluated.

Click on the Site Data button. Initially, the Ok button is red, which means there is something missing. If you’re not
sure what, then click on the What’s Missing button. In this case, the only thing missing is the approach speed for
the two major approaches.
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Gillette Ave is a somewhat busy street and the 85% Speed is around 35 MPH. Enter 35 in each of the 85% Speed
boxes. The minor approach, Druid Hills Road, is only one lane so set the # of Lanes checkboxes for them to 1 lane.
This will result in a screen similar to the one shown in Figure 3.8.

;- Site Data for study: 1'
~BGIS Info Sludy Info
Degress  Mirnutes GPS Direction
Latde: [~ o oo [Norts = Study Date: [5,18/2006
Lengilude: [g o o fo |East =

Workshoots — 0 m—
2l : 2 i Disily Volume = 11,555 - Maior Approach is N/S
Datiz—| ‘ fomin hya Maicr Appeaach s EAv
| e follanes~ 1 | 24

5% Speed [35

—  Dally Yolume = 2,962

 [Druid Hills Aoad

Daily Valume = 2,200 —
[Druid Hills Road I

Hoflanes W 1 [~ 2+

—Daiy Volume = 11,247 ——
[Gillette Ave.
Bollanes|” 1 ¥ 2+
885% Speed [
Closest Signal  [1.000

5 [ ' B !
ok l Carcel l Hep

Figure 3.8 — Site Data

Notice the Ok button is now green, and the What’s Missing button isn’t visible; the site data is complete.

Click the Ok button. This brings up the Summary Screen again, but now both the Volume Data row and the Site
Data rows are green. This means the software has enough information to evaluate the warrants. First it set the back-
ground colors of the warrants to green, then it evaluated the warrants and showed the results in the Warrant Status
window.

Summary of MUTCD 2000/2003 Signal Warrant study: Help
[Vulume Data
| Site Data
Warrant Status
|"Wanant 1A - Minimum Yehicular Volume [ Met
|\Warrant 1B - Interruption af Cantinuous Traffic | Met Met
| [Warrant1-Combination of Warrants | Met
J [Wanant 2-Four-Hour Vehicular Volume I Met
_| [warrant 3A-Peak Hout Delay [ Met
_| [Wanant 38 - Peak Hour Volumes | Met Met
Warrant 4 - Pedestrian Volume:
“arrant 5 - Schoal Crossing
|Wanunt fi - Coordinated Signal System
‘Warrant 7 - Crash Experience
[E27)] [Warrant 8- Roadwey Netwark

Figure 3.9 — Final Summary
In this case the volumes were more than sufficient to meet the warrants. You can see the details of any of the warrants

by pressing the buttons next to any of the active warrants. That’s the end of this tutorial. In it, you learned how to
import volume data from ATR files.
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Tutorial 3 - How to Import Volume Data from PETRAPro\PETRA Files

One of the most important parts of doing a warrant study is dealing with the volume data that is required. In general
you need at least 8 hours of data for each active approach, and more is generally recommended. There are two basic
ways to collect the volume data:

1. You can use automatic traffic recorders (ATRs), such as the JAMAR TRAX line, to count the vehicles
at each approach. You typically need four ATRs, each using one or two road tubes. It is recommended that
you collect the data for at least 24 hours, and preferably more, on a Tuesday, Wednesday and/or Thursday.
You will end up with 4 studies that have the volume data you need, usually in four different files on your
computer.

2. You can do a manual turning movement count using equipment like the JAMAR hand-held data collec-
tors (DB-400 & TDC-12). Ideally you would collect 8 or more hours of continuous data at the intersection.
This usually requires two or more crews, which can be expensive. Still, it is the best way to get the proper
volume data so many users do it.

PC-Warrants allows you to manually enter the volume data into the computer, but a more efficient way is to import
the data from existing files on your computer.

As of this writing you can import several types of volume files from JAMAR software, including PETRAPro/PETRA
for Windows turning movement study files and TAS Plus/TAS for Windows/ TRAXPro ATR volume counts. Other
formats supported include Streeter/Peek/ITC style .prn files, Mitron .xls files, Numetrics .mdb files and TimeMark
Jdog files.

In this tutorial you will import volume data from a PETRA turning movement file. A separate tutorial (Tutorial 2)
shows you how to import data from ATRs.

Run PC-Warrants and select Define/Edit Program Preferences from the Startup Options screen. This brings up the
Preferences screen, with the Signal War Options sub-screen visible.

To simplify things for this tutorial, we only want to deal with
the warrants that deal with volume data, which are Warrants 1,
2 & 3 in MUTCD 2003 mode. We’ll disable the other warrants

= PC-Warrant for Windows Preferences

Signal War Options | Signal War Defaults | Stop Sign Options | Paths | Rep
MUTCD Signal Warrants (200072003 Edition)

¥ Warrant 1 - Eight-Hour Vehicular Volume
[+ Warrant 2 - Four Hour Vehicular Volumes
¥ Warrant 3 - Peak Hour
[ Require delay data on minor street
[ Warrant 4 - Padestriun Volume
v Regquire vahicle gap data on major strest
¥ Require ped speed
v Require ynfo on median availability for peds
V' Regquire closest adjacent signal distance
v Reguire info on adjacent signal coordination status
[~ Warrant & - Schoaol Crossing
¥ Require ped speed
v Require vehicle gap data on mojor sireet
[~ 'Warrant b - Coordinaled Signal System
[~ ‘Warrant 7 - Crash Experience
[ I‘errmrit i - Roadway waurk!
Gl = ;

Figure 3.10 — Set Preferences
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so the program won’t ask for data (like gaps, delays and pedes-
trian volumes) that we don’t have. For this tutorial we’ll be using
MUTCD 2000/2003 mode.

Click on the boxes next to Warrants 4 through 8 to disable them
(the background color is set to gray). Also make sure the Re-
quire delay data on minor street option is disabled in Warrant

3 (background color is set to red).

When you are done the screen should look like the one shown
in Figure 3.10.

Click the Ok button to return to the Startup Option screen.

Click on the Start a New Signal Warrants Study button.



Summary of MUTCD 2000/2003 Signal Warrant study:

=i |\-’olumlnm
[ | [s=Daa

L | [Wairend 1A~ Minimurm Vehiculsr Valume ==
of Contiruous Traffic
| [Wemam1 - Combnafion of Warras s =

[wwbmm.:..wmmwmm | —

| [Weran 34 - Peak Hour Deley |

| [Warrnnt 4- Fadestrian Yolime
| [Wawren5-Shadl Crossing
| [WarerE-Coordinated Signal Systam
[ M?—m‘mm
[Warants - Foadwey Netwa
Figure 3.11 — Summary Screen
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Figure 3.12 — Volume Screen

Yolume Wizard - Select Yolume Data Sources zj

Copy volume (and possibly pedestrian) data
from & PetraPro turing movement study,

PetraPro

Copy volume data from a TraxPro volume
count,

_ Stwote |

Copy volume data from a Streeter or
compatible .prm data file.

Copy volume data from a Mumetrics
database (mdb) file.

Copy volume data from a Mitron XLS file.

Copy volume data from a TimeMark file, TMWin
VIAS
“Create approach volumes fram estimated
ADTs on each approach. ADT
Cancel
Figure 3.13

Volume Wizard - Select Volume Data Source

This brings up the Main Screen with Warrants 4 through 8 shown
with a gray background, which means they are disabled. The
other Warrants have a red background, which means that the soft-
ware doesn’t have enough data yet to evaluate the warrants.

Click on the Volume Data button near the top of the screen.

This screen shows the empty volume data matrix that we need to
populate. The matrix is one day of data starting at midnight, at
15 minute intervals, with separate columns for each movement
for each approach. There is a separate row for each hourly total,
plus a separate column for the total of each approach.

You can manually enter the volume data by typing in the vol-
umes for each interval in the appropriate spots, but that is time
consuming. We want to import the volume data from data files
that already exist on our computer. To do this we will run the
Volume Data Wizard.

Click on the Run Volume Data Wizard button in the lower
left corner of the screen.

Volume Data Wizard

Figure 3.13 shows the Volume Wizard - Select Volume Data
Sources screen. The software currently can import volume
data from JAMAR PETRA for Windows or PETRAPro files,
and JAMAR TRAXPro volume count files. It will also import
volume count files using the common .prn file format used by
Streeter/Peek and ITC, Mitron .xIs volume files, Numetrics .mdb
volume files and TimeMark .log volume files. (If you have a data
format you would like us to support, please let us know.)

There is also a selection for creating volume data from estimated
ADTs. This is generally used for planning purposes and is dis-

cussed in detail in Tutorial 4.

For this tutorial, we will import data from a PETRAPro turning
movement count file, so click on the PETRAPro button.
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i, Select Petra File = |E|j_]

SRl | cirNeme | Twe [siecode| Goi | T T
-] PC-Travel for Window Sample Tum - Trucks Tuin EIJWDBEIJ DZ:‘U?!DI U&U&AM
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Figure 3.14 — Select File to Import

On the left side of the screen is the common tree showing the folders on your computer. The folder specified in the
Preferences: Paths screen for the PETRAPro Data Path is open. If you haven’t changed anything since you installed
the software, the folder should be at C:\Program Files\PC-Warrants\PetraPro Data Files. You may need to navigate
to this folder if you see something different on your computer.

The right side of the screen shows a list of the PETRAPro turning movement counts in that folder, along with some
information about each count. Notice that you can scroll to the right using the scroll bar at the bottom to see more
of the information for any of the counts.

The counts shown were copied to your computer when you installed PC-Warrants. There are two turning movement
counts. Click on the Sample Turn count so that the row is highlighted, then click Select. This opens the Volume
Wizard - PETRA Import screen, as shown here in

=lolx] .
~Sample Tuin [Tum] Flgure 315
Stat Date: 1042141998 SieCode: 12345678 Humber of Intarvals; 48
Stail Time. DG:00 AM Displayed Groupt [Cas 7] Interval Length: 15 Minutes
Park Ave. Mamst  PakAve u... st * At the very top is the File Information , which contains
Southbound
S [ [P "'“—l_l P9 [ | “"'—l_“' | °"°'| aw[ ""'T“" | —=| the name of the study (Sample Turn) and the study type
woomd[ o] © o o o = 7 5 o o o 5 ¢ || (Turn).Italso contains additional information about the
s . R = I count you selected. This is just to help you make sure
DE:30 A o o o o o < 18 2 28 o o 1] 1 3B o C
”naﬁm ol ¢ © o o s 2 2 a4 o0 o 1 1 W 0 1 you selected the correct count.
0700 AM o [1] o o o &r 12 b 4 40 o -3 3 | 18 o 8
of15 A o 1 o o X T 29 2 el o 3 7 1 38 1 : . . . . .
gPa0aM| © o o 0 o/ 1% 15 1 8 o0 T 1 4 3 1 1 Part of this information is the Dlsplayed Gl'Ollp field.
o o o o 2 188 30 T 80; o 5 a | 48 1 1

i =l PETRAPro files can have three groups of data. Typically
| T . .
the first group is for cars. The second group is often used
to count trucks by movement, but can be used in many
UEIEREEE|  different ways. The third group isn’t used very often,
e % but it too can be used in different ways. The groups cor-
Figure 3.15 — PETRA Import respond to the bank keys used with the JAMAR count

boards to collect the data.

r~ Group Options
Add Trucks' to tatals

Factor D ata

Add 'Other’ o ped totals

| Add ‘Dther' 1o approach lctal

20 dainin Mot Used' = 0

{ ‘Other Key Options ——————————— Factaring Dptions

* Below the File Information is a Data Grid showing the count data. The grid is designed to look like the editing/
viewing grid in PETRAPro. The data shown is the group that is selected in the Displayed Group field in the File
Information area. Click on the down arrow and select the group you want to display. You can scroll through the data
using the scroll bars if you want to make sure the data looks ok.

* Below the Data Grid are three sets of options, Group Options, ‘Other’ Key Options, and Factoring Options.
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These options give you control over how the data is transferred to the volume data matrix.

Group Options

As mentioned above, PETRAPro files can have three groups of data. The data in the primary group is always
assumed to be part of the data that is transferred. You have the option of choosing whether to include the data
in the other two groups as well.

The software checks the contents of the second and third groups to see if they were used in this count. Used

~Group Options———, _means any non-zero count in any interval or any movement. If the software finds any
non-zero values then it enables the checkbox for that group and displays the message
Add X to totals where X is the title of the group. If the group data contains all zeros,

ool sl | then the checkbox is disabled with the message All Data in X = 0 where again, X is
Figure 3.16 — the title of the group. In the example shown in Figure 3.16, the second group title is
Group Options Trucks and there is non-zero data in that group so the checkbox is enabled. The third

group is not used in this count, so the check box is disabled.

If you want the data in the group added to the totals that are transferred, then click the checkbox so there
is a check visible. In this case, Trucks should be part of the approach totals for the warrant analysis, so the
checkbox should have a check in it.

‘Other’ Key Options

JAMAR data collectors, and therefore PETRAPro as well, support 4 buttons per approach per group. Normally,
the buttons are used for Right, Thru, & Left turns and the fourth button, called the Other button, can be used
for a variety of things. Common uses include pedestrians by approach, right turns on red, trucks by approach,
u-turns, a second left turn lane or right turn lane, and many more. The most common use is to count pedestrians
by approach.

PC-Warrants checks the headings of the approaches in the PETRAPro file and tries to determine if the Other
keys are used, and if so, how they are used. This isn’t as easy as it may seem because PETRAPro allows the user
great latitude in how the headings are organized. In the file we are working with the Other keys are the 4th, 8th,
12th, and 16th columns and the title is ‘Other’, as shown in Figure 3.15. That is nice and simple, but in another
file the order could be different and the title could be something obscure.

The software checks the data in the columns under the Other keys. If any of the values in any of the intervals of
any of the approaches is non-zero, then the ‘Other’ Key Options box is enabled, otherwise the box is not shown
at all.

If the Other key heading is ‘Peds’ then the ‘Other’ Key Options box will show one checkbox with the message
Add Peds to ped totals.

If the Other key heading is ‘“Truks’ or ‘Trucks’ then the ‘Other’ Key Options box will show one checkbox with
the message Add Trucks to approach totals.

Otherwise, the ‘Other’ Key Options box will show two checkboxes with the message Add X to ped totals in
the first checkbox, and the message Add X to approach totals in the second checkbox, where X in both cases
is the heading of the Other keys. The default value for the checkboxes will be off (no check).

In the example shown in Figure 3.17, the Other key heading is ‘Other’, and there is non-zero data in those col-
umns. The ‘Other’ Key Options box is visible, with the two checkboxes enabled, but not checked.

If you know that the Other keys were actually used to count Pedestrians, and the heading was never set in PE-
TRAPro, then you would click the first checkbox. If the Other keys were actually some type of vehicle, like buses,
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*Other’ Key Dptions then you might want to have those totals added to the approach totals.

Add ‘Other’ to ped totals

Let’s assume that the Other keys were used to count peds. Since in this tutorial

Add ‘Other' to appioach totals we are not worried about Warrant #4 - Minimum Pedestrian Volume, we don’t

. . need to check the first checkbox. We definitely don’t want the counts added
Figure 3.17 — Other Key Options .
to the approach totals, so make sure the second box is not checked as well.

Factoring Options

The final choices you need to make involve whether you want to factor the data before it is transferred to the
volume data matrix. Factoring means adjusting the data in a particular movement to give it more, or less, weight.
The typical application would be to factor right turns down (figuring they have less impact on traffic flow) or
factor left turns up (figuring they have more impact). The factor numbers are multipliers; a factor of 2.00 will
double the data, while a factor of 0.50 will divide it in half.

PC-Warrants lets you factor each movement of each approach with a separate factor if you want. If you don’t
want to factor the data, then just set the Enable Factoring checkbox off. If you want to factor the data, then set
the Enable Factoring checkbox on, click on the Edit/View Factors button, and enter the values you want for
the movements.

For this tutorial, we will assume we don’t want to factor the movement data, so leave the Enable Factoring
checkbox off.

Transferring Data

Now that we have decided on the Group Options, the ‘Other’ Key Options, and the Factoring Options just click on
the Transfer button. The software copies the data from the PETRAPro file, applying the settings we made including
any factoring, and then displays the Volume Data screen which shows the counts in the appropriate movements. The
names of the approaches are listed at the top of each approach. The software also figures out which are the major
and minor approaches.

You can get a better overall picture of the volume data if you click on the Show Approach Totals Only checkbox
and the Show Hour Totals Only checkbox in the lower right corner of the screen.

When you do this you will see the Volume Data screen shown in Figure 3.18.
Notice the Ok button is now green. That means there is enough volume data to evaluate the warrants.

Technically, that’s the end of the tutorial since we have finished the procedure to import the PETRAPro count
data. But if you’ve gone this far, you might as well finish the

=== analysis.
| P BEEEE an Tl Click on the Ok button. This brings up the main screen, and

E E E E the Volume Data row is now green. However, the software
o o o ; still needs some Site Data information before any warrants
zg] ]ug ;:?“f g%;, can be evaluated.
13' }Z ig EEE Click on the Site Data button. Initially, the Ok button is red,
i 1 i - which means there is something missing. If you’re not sure
1:5 ﬁ %% Egi what, then click on the What’s Missing button. In this case,
i 2 ™ aan the only thing missing is the approach speed for the two major
H I 2 i approaches.
o n o [t}
o o a 0

Detawirn —1 ok | e | oetna] e Main Street is a somewhat busy street and the 85% Speed is

Figure 3.18 — Imported Volume Data around 35 MPH. Enter 35 in each of the 85% Speed boxes.
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Park Ave is a small street with just one lane per approach. Change the number of lanes from 2 to 1 for both Park Ave
approaches. This will result in a screen similar to the one shown in Figure 3.19.

% Site Data for study: . x|
GI5 Info —Study Info
Dogrese  Minutes GPS Ditectian
Lalitudet o [o o [a [or = Stucy Date: [5715/2008
Longiude: IU ]0 ar |1;| |Eaet ::J
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Check All That Apply
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Lelinesrit snandinnted el
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’, Daily Vaolume = 226——| Magor Approach it M5

~Daily Volume = 5516 -
jHa‘ln 18 l
foflanes” 1 W 24+ |
85% Speed [35

s Closest Sional 1.000 =

~Daly Vokime = 4,431 ——
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Closest Signal
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r~ Dty Volume = 169 s
! Hol Lanss[@ il [7 2+ J

Ok I Cancsl Help I
Figure 3.19 — Site Data

Notice the Ok button is now green, and the What’s Missing button isn’t visible. This means the site data is com-
plete

Click the Ok button. This brings up the Summary Screen again, but now both the Volume Data row and the Site
Data rows are green. This means the software has enough information to evaluate the warrants. First it set the back-
ground colors of the warrants to green, then it evaluated the warrants and showed the results in the Warrant Status
window.

Szﬁxxmmwm Sigual Warrant study e In this case the volumes were not sufficient to meet the warrants.
| [Fwom You can see the details of any of the warrants by pressing the
— ferensst | buttons next to any of the active warrants.
| [Warrant 1A= Minimum Vabicuar Volume ["Hotiviet |
| [\Warvant 161~ Inerupkon of Coninuaus Trake [ Hathiet | Mot
| [Warmant | ~Combinaiion of Werarts [otmer | Mot y . . . .
(T e That’s the end of this tutorial. In it, you learned how to import

volume data from PETRAPro files.

| Warar 34 - Peak Hour Delay
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|
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|
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Figure 3.20 — Final Summary
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Tutorial 4 - How to Create Volume Data from Estimated ADTs

Occasionally you may need to do a warrant study for an intersection that doesn’t exist yet, which is tricky since
there is no real data to apply to the warrant criteria. Suppose, for example, that a new intersection is planned for a
new community. Does that intersection need traffic signals installed, or would stop sign control be better? To answer
this, you need to do a warrant analysis. As with any warrant analysis, you need information about the site, and infor-
mation about the traffic volumes.

You know most of the site data you’ll need to evaluate the warrants; the number of approaches, the number of lanes
per approach, etc. This you could easily enter into the PC-Warrants software.

The volume data is a little more difficult. You need some way to generate the volume data. You could do this if
you have an estimated ADT (Average Daily Traffic) total for the proposed intersection. But this isn’t quite enough.
Warrants require hourly data. You can’t just take the ADT and divide by 24 to get the hourly volumes. You need
some sort of volume profile that takes into account the fact that traffic at 3 AM is not the same as 3 PM. The profile
would just be an estimate of course, but then so is the ADT. Once you have the volumes you then have to type the
numbers into the Volume Data screen. Then you could do the warrant analysis. You can do all of this manually, but
there is an easier way...

In this tutorial you will create volume data for an intersection that is just a gleam in the planner’s eye.

Run PC-Warrants and select Define/Edit Program Preferences from the Startup Options screen. This brings up the
Preferences screen, with the Signal War Options sub-screen visible.

To simplify things for this tutorial, we only want to deal with
the warrants that deal with volume data, which are Warrants 1,

= PC-Warrant for Windows Preferences
Signal War Options | Signal War Defaults | Stop Sign Options | Paths | Rep

MUTCD Signal Warrants (2000/2003 Edition) 2 & 3 in MUTCD 2003 mode. We’ll disable the other warrants
s .
5 = Eige iV ahieE Velise so the program won’t ask for data (like gaps, delays and pedes-
r'? Jepe T e IRl Ve trian volumes) that we don’t have. For this tutorial we’ll be using
v Warrant 3 - Peak Hour
[~ Require delay data on minor street MUTCD 2000/2003 mode.
[ Warrant 4 - Padestrian Volume
v Regquire vahicle gap data on major strest
¥ Require ped spaed Click on the boxes next to Warrants 4 through 8 to disable them
Iv¥  Require info on median availability for peds .
[+ Require closest adjacent signal distance (the background color is set to gray). Also make sure the Re-
- Iv | Require info on |1ji}n|:nnt signal coordination stalus quire delay data on minor Street Option iS disabled in Warrant
Warrant & - School Crossing .
¥ Require ped speed 3 (background color is set to red).
v Require vehicle gap data on mojor sireet
[ Warrant B - Coordinated Signal System
[ ‘Warrant7 - Grash Experianca When you are done the screen should look like the one shown
[ IWmmrit i - Roadway waurk! . .
£ 5 - in Figure 3.21.

Click the Ok button to return to the Startup Option screen.

Figure 3.21 — Set Preferences
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Summary of MUTCD 2000/2003 Signal Warrant study:
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Figure 3.22 — Initial Summary Screen
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Figure 3.23 — Volume Screen

;- Volume Wizard - Select Yolume Data Sources zj

Copy volume (and possibly pedestrian) data
from & PetraPro turing movement study,

Copy volume data from a TraxPro volume
count,

TraxPro |
Streeter I

Copy volume data from a Streeter or
compatible .prm data file.

Copy volume data from a Mumetrics

database (mdb) file. Numetrics
Copy volume data from a Mitron XLS file. Wi |
Copy volume data from a TimeMark file, TMWin
VIAS
“Create approach volumes fram estimated
ADTs on each approach. ADT
Cancel

Figure 3.24 — Volume Data Wizard

B

Click on the Start a New Signal Warrants Study button.
This brings up the Main Screen with Warrants 4 through 8
shown with a gray background, which means they are disabled.
The other Warrants have a red background, which means that
the software doesn’t have enough data yet to evaluate the war-
rants.

Click on the Volume Data button near the top of the screen.

This screen shows the empty volume data matrix that we need to
populate. The matrix is one day of data starting at midnight, at
15 minute intervals, with separate columns for each movement
for each approach. There is a separate row for each hourly total,
plus a separate column for the total of each approach.

You can manually enter the volume data by typing in the vol-
umes for each interval in the appropriate spots, but that is time
consuming. We want to import the volume data from data files
that already exist on our computer. To do this we will run the
Volume Data Wizard.

Click on the Run Volume Data Wizard button in the lower
left corner of the screen.

Volume Data Wizard

Figure 3.24 shows the Volume Wizard - Select Volume Data
Sources screen. The software currently can import volume data
from JAMAR PETRA for Windows or PETRAPro files, and
JAMAR TAS Plus, TAS for Windows or TRAXPro volume
count files. It will also import volume count files using the com-
mon .prn file format used by Streeter/Peek and ITC, Mitron .xls
volume files, Numetrics .mdb volume files and TimeMark .log
volume files. These don’t do us any good right now, since there
is no traffic to measure.

For this tutorial, we will create data from an estimated ADT, so
click on the ADT button.
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. Yolume Wizard - ADT to Yolume Converter - -10] %

—Entes ADTs ~ Notes

Fetrieve Profie Defaudt values for twpical rban
appioach, from Pignatain's 1973
textbock,

0 Save Profile

20 | % of Total ~ Total Percentage
18 | 100.0

16

b

4

2 e

) 1 2 3 4 5 6 7 8 9 1011 01 2 3 45 6 7 8 3 10N
Time of Day

o T

18 Ok

Help |

Figure 3.25 — ADT to Volume Converter

ADT to Volume Converter

Figure 3.25 shows the Volume Wizard - ADT to Volume Converter screen.

The Enter ADTs field contains four text boxes where you can enter the estimated ADTs for each approach. The
software takes the values from each of these text boxes and uses the volume profile to calculate the hourly volumes
for each approach.

The rest of the screen deals with the Volume Profile, which is plotted in the center of the screen. This is a graph of
the percentage of the total volume for each hour of the day. The graph goes from 0% to 20%, which is probably the
highest percentage you will need for a single hour.

The total percentage, the sum of the 24 hourly percentages, should add up to 100%. Since you can edit the graph
easily (this is explained in detail a little later), the total percentage is shown in a little frame in the upper right corner
of the graph.

There is no single perfect volume profile that will be right for every proposed intersection. For this reason you can
edit the volume profile to fit your needs, and then save it for use at a later time. If you can save a profile, then you
also need to be able to retrieve a profile. The Save Profile and Retrieve Profile buttons at the top center of the screen
control these actions.

You can give a profile a name and add notes that are saved with the profile. The name and the notes will make it
easier to find a particular profile long after you forgot why you edited the profile the way you did. These controls
are also at the top of the screen.

There are two ways you can edit the volume profile:

1. The easiest way is to use the mouse to grab a data point and drag it to the percentage you want for that hour.

2. You can also edit a particular data point by typing in the value for the percentage in the text box in the lower left
corner of the screen.

As you edit the profile, the total percentage for this volume profile is re-calculated and displayed in the Total Per-
centage frame in the top right corner of the graph.
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The basic idea to use this screen is pretty simple:

1. Create the volume profile you want, either by retrieving an existing profile, or editing an existing profile to match
your needs. If you edit an existing profile you can save the new profile to use again at a later time. As you edit the
profile, you watch the total percentage box to make sure that when you are done the total is 100%.

2. Enter the ADTs for each approach. You may only have a total ADT for the intersection. You can take this and
divide it up into four approaches in a way that makes sense to you. Most intersections aren’t equally balanced so it
makes sense to have separate calculations for each approach.

Note: You might argue that each approach probably doesn t have the same volume profile, and you’d be right. The
question is do you want to have to deal with a separate graph for each approach? If the answer is yes, let us know. It
isn't hard to add from a programming point of view. The only question is whether the extra work required to create
the volumes is warranted (excuse the pun).

3. Click on Ok. The software takes the percentage for each hour and multiplies it by the ADT for each approach.
This is the volume in that hour for that approach. This volume is transferred to the Volume Data screen.

That is a quick overview of the screen. Now let’s go through a typical example step by step to see how it works in
practice.

If you were happy with the volume profile shown on the screen, then you would just enter the ADTs, click Ok, and
be done with it. But that wouldn’t make this tutorial very interesting.

Let’s assume that your urban planner thinks that there will be a strong morning and evening peak hour rush at this
intersection, so the volume profile needs to be edited. Click the data point at 7:00 AM. Notice the datapoint turns
green. Now click and drag the point up until the display in the lower left shows 8.0. If you have trouble clicking and
dragging to get the point to 8.0, you can also click on the data point then type 8.0 directly into the % of Total box
at the lower left. Your screen should look similar to the one shown here.

—— e Notice the Total Percentage now shows 104.3 and the back-
EE = ground is red. The Ok button is also red. This is to let you
}sﬁ know that the percentage is not what it should be.
= ;{ | Continuetoedit the data by grabbing the 8 AM data point and
b A setting it to 8.0 as well. We’ll also supply an evening peak
g e [ wapy| Dy setting the 4 PM and 5 PM data points to 9.0.

Figure 3.26 — Adjust 7 AM data point

Now that we’ve increased the percentages on four of the
data points our overall percentage is up to 110.8. We have

i b= e to lower this back down to around 100 before proceeding,
u so next we’ll lower some of the others data points. Set the
i . et 10 AM, 11 AM, 12 PM and 1 PM data points to 4.0, and the
L o e b 0 2 PM data point to 5.0. Next, set the 7 PM data point to 4.5
I R el eI L R SR R U and the 8 PM data point to 4.0. Notice that once you set the
(= last data point the OK button and Total Percentage box have
e | o] %] | turned to green, letting you know that it is okay to proceed.

Figure 3.27 — All Data Points Adjusted

Your screen should now look like Figure 3.27.

Let’s assume we like this particular volume profile and want

to save it to use some other time. We need to do two things: give the profile a new name and type in some notes.
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Click on the text box above the Save Profile button and edit the name to something descriptive, like ‘AM and PM
Peaks’ (ok, so maybe that’s not very descriptive). Then type in some notes if you want to say more about this par-
ticular profile, such as ‘Two peaks, between 7-8 in AM and 4-5 in PM”.

Next, click the Save Profile button. You’ll see a confirmation message telling you the profile has been saved. The
profile is saved in a file that is stored in the same folder as your PC-Warrants.exe file. Now that the profile is edited
and safely saved, we can enter the ADTs and create the volume counts for the warrant study.

w. Yolume Wizard - ADT to Yolume Converter -10] %
—Enter ADTs ~Notes
| Retrieve Profie Twa peaks, betwesn 7-8 in AM and
4000 45 in PM.

m
% W |AM and PM Peaks

£000 S ave Profile

20 | % of Total

8

b

; M%
[

— Total Percentage
| 1005

Time of Day

) 1 2 3 4 5 6 7 8 9 1011 0 1 2 3 45 6 7 8 9 101

40 ok _|

Cancel | Help |

Figure 3.28 — ADT to Volume Converter with Profile Information

Let’s assume that the estimate for this intersection is for 12,000 vehicles per average weekday, with the NB approach
=5000, SB =4000, EB = 2000, WB = 1000. That means the N-S corridor is expected to handle considerably more
volume than the E-W corridor. Type these values into the appropriate text boxes in the upper left corner of the screen,
as shown in figure 3.28 above. Once the ADTs have been entered, click Ok.

w, Wolume Dota for study:

Aun Volu
Date Wizard 1 Ok | Cocel | FoctorDaia| g |

Figure 3.29 — Volume Screen with Data
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The software takes the percentage for each hour and
multiplies it by each ADT. This is the volume for that
approach for that hour. That volume is transferred to
the through movement of the first 15 minute interval
for that hour in the Volume Data matrix. The software
does this 24 times for each approach, resulting in a full
Volume Data matrix.

Next you will see the Volume Data screen, with the new
volumes. To see the volumes clearer, place a check in the
Show Approach Totals Only and Show Hour Totals
Only checkboxes.

Once you have the Volume Data matrix populated, you
can go to the Site Data screen to finish entering the
data about the planned intersection. Once that is done,
you can see the results of the warrant analysis. That’s
it. You have done a warrant analysis for an intersection
that doesn’t exist.
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How to Retrieve a Volume Profile
It is simple to retrieve a volume profile you have saved in a previous session.

o Select vobmne ol —ioixi|  Follow the directions on pages 3.14 & 3.15 until you are at the
[ Poichame | ADT to Volume Converter screen. Click on the Retrieve Profile
button at the top of the screen. This will bring up the Volume
Profile Select screen, shown in Figure 3.30. This screen shows
two profiles, the default profile that is installed with PC-War-
rants, and the AM and PM Peaks profile that was created during
this tutorial. The screen shows the Profile Name, and the Notes
that were entered when the profile was saved.

A ard P Paaks Twea peaks, between 78 naAM and 45 in PHL

e Conoet | ] Click on the profile you want to use and then cilick on thg Select
button. The profile (name, notes, and graph) is loaded into the
ADT to Volume Converter screen, ready for you to use.

Figure 3.30 — Volume Profile Retrieval

That’s the end of this tutorial. In it, you learned how to create volume data from Estimated ADTs.
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Tutorial 5 - Introduction to Multi-Way Stop Sign Warrants

PC-Warrants includes support for Multi-Way Stop Sign warrants, based on the procedures in the MUTCD (Manual
of Uniform Traffic Control Devices). The software supports the MUTCD 2003/2000 versions, and also the MUTCD
1988 version.

While not as complex as Signal warrants, Multi-Way Stop Sign warrants still require many of the same data require-
ments, including volumes on all of the approaches, speeds, delays, and site details. If you have learned how to do
signal warrants with PC-Warrants, you will have no trouble learning to do Multi-Way Stop Sign warrants as well.

This tutorial will show you how to do a basic Multi-Way Stop Sign (MWSS) warrant analysis. To keep things simple
we will retrieve an existing study that was installed when the rest of the program was installed. This tutorial assumes
you have installed PC-Warrants and are familiar with the basic operation of the software. It also assumes you are
familiar with the basic ideas in the MUTCD for Multi-Way Stop Sign warrants.

Run the software. After the initial sign-on screen that shows the licensing information, you will see the Startup
Options screen.

Setting Preferences

Before we retrieve a MWSS study, we should take a look at the Preferences screens for MWSS studies, so click on
the blue Define/Edit Program Preferences, then click on the tab at the top of the screen marked Stop Sign Options.
You’ll see the screen shown below in Figure 3.31.

« PC-Warrant for Windows Preferences M=1t3
|

s | Paths | Reports | Misc Opti
MUTCD 2000/2003: Multi-Way Stap Sign and Default

Options

[v' Criteria B - Crash Experience

[¥  Criteria C - Mini vol and delay
[+ Criteria D - B0% of Criteria C

[v Require delay data on minor street

Default Minimums

Total of Major Approaches: Vehicles Only 300
Total of Minor Approaches: Vehicles + Peds + Bikes 200

Average Delay to Minor-Street Traffic (secs / veh)

Number of Correctible Crashes in Last 12 Months

o

Rural vs Urban Speed Threshold (MPH)

Select How to Evaluate the Hourly Data
® Requre Average of 8 highest hours to meet or exceed criteria
(" Require Each of 8 highest hours to meet or exceed criteria

Select How Hourly Data Is Defined
® Use 60 Minute Boundaries

(" Use 15 Minute Boundaries Mode 3: Rank by Peak Hour Volumes

Figure 3.31 — Stop Sign Options
If you are familiar with the Signal warrant operation in PC-Warrants you’ll notice that this screen is a combination
of the two Preferences screens used for the Signal warrants. The top section shows the Options you can enable or
disable, the middle section shows the Default Minimums used in the program, and the bottom section (which is
unique to MWSS studies) lets you Select How Hourly Data is Defined in the program.

Options
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The MUTCD 1988 version defines 3 different ways (or criteria) an intersection can warrant multi-way stop control.
The MUTCD 2000/2003 version has an additional 4th criteria.

The first criteria is that if an intersection is warranted for a signal, then you can install stop signs until the signals
are installed. This criteria isn’t evaluated in the software, since there really isn’t anything the software could do. It
is listed in the software and on the report, but only for completeness.

The second criteria is for a site where accidents or crashes have occurred. This is evaluated in the software; in the
Site Data screen you can enter the number of crashes in the last 12 months and if that number exceeds the minimum,
the warrant is met. You don’t need software to evaluate this criteria either, but it is included for completeness.

The third criteria involves volumes and delays. This, obviously, is where the program becomes useful. You need the
volume information, without it you really can’t begin to evaluate the warrant. You should collect the delay data as
well, but since many (if not most) users don’t, you can tell the software to ignore the delay requirements.

The MUTCD 2000/2003 has a fourth criteria, which says that if criteria 2 and 3 are not met completely by themselves,
but 80% of the values are met for both, then the warrant is satisfied. If you select MUTCD 2000/2003 mode in the
program, then this criteria is shown, evaluated, and printed on the report.

You have the option to disable Criteria B, C, and/or D if present, although chances are you will always leave them
all enabled.

A more common decision will be to choose to not require delay data on the minor street if you don’t have delay data
but want to see if the rest of the criteria are met.

Default Minimums

The MUTCD 1988 and 2000/2003 versions define the minimum values for various parameters specified in the war-
rant. The software assumes you will want to use the federal values. However, if in a year or two the feds, or your
state or local agency, decides to change one or more of the values of these parameters, then you just have to change
the value on this screen and the software will use the new values. For now we suggest that unless you have a very
good reason, leave them alone.

Select How to Evaluate the Hourly Data
Select How Hourly Data is Defined

The MUTCD uses the phrase "averages at least 300 vehicles per hour for any 8 hours of an average day". This
seemingly simple sentence has caused much confusion over the years, resulting in different interpretations of what
should be done. This is explained in greater detail in the Appendix. For this tutorial, set the first option to Require
Average of 8 highest hours to meet or exceed criteria.

It also isn't clear what an hour of data means. Some users take this to mean that you can define an hour on 15 minute
boundaries, such as from 7:15-8:15 (assuming you have volume data in 15 minute intervals). Other users say no,
you have to use just hourly volumes 7:00-8:00, 8:00-9:00, etc. Frankly, we don’t care which way you interpret it;
you can choose either and the software will know what to do. However, this is not a trivial decision to make. An
intersection may not meet the warrant if Use 60 Minute Boundaries is selected, but will if Use 15 Minute Bound-
aries is selected. There are many more possible hours (96) that could be part of the 8 needed when using 15 minute
boundaries. You can have 8 hours meet the warrant in only about 3 hours of real time (7-8, 7:15-8:15,...8:45-9:45).
You have to decide if this is how the MUTCD should be interpreted.

For this tutorial, select Use 15 Minute Boundaries if it not already selected. Later you can go back and change this
and see what effect it makes on the warrant status for the same data.

Click Ok at the bottom of the screen to return to the Startup Options screen.
Chapter 3 — Advanced Lessons
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Now that the Preferences are set, we can retrieve an existing Multi-Way Stop Sign study to see how the program
evaluates the warrant.

x|
-Startup Options Click on the button labeled Open an Existing Multi-
Way Stop Warrant Study on the line with the stop
g o sign image.
Wamant Study
~ Signal Warmant Opti
g Start a New Open an Existing
Signal Signal Warmants
Warrants Study Study
-
—Multi-Way Stop Sign Warrant Opti
1
Start a New Dpen an Existing Define/Edit
Multi-way Stop Multi-‘way Stop Program
Warrant Study Warrant Study Preferences
_Hep | = _ .
= = This brings up the Select Multi-Way Stop Study screen,
Figure 3.32 — Startup Options shown in Figure 3.33 below.
Select Study
loix
|1 Instalishield -] Major Minor
"] InstaliShield Tnstallation Inf Appioaches Appioaches
|_1 InstallShield Professional 6 SR 112 PRICE ST
| Internet Explorer
|1 JAMAR

&[] PC-Travel for Windows
=1 () PC-Warrants For Windc

~{_] Mitron Daka Files

] mumetrics Data File

] PC-Warrants for Di
-] PetraData Files
(] samples

(71 Signal Warrant Stu

(] Streeter Data Files

"] TASPlus Data Files
i _‘l Temp

——

i - . ].| > =

i

_Select | Cancel _Help |
Figure 3.33 — Select Multi-Way Stop Sign Study

This screen has the familiar Windows tree structure of the folders on your computer on the left side of the screen.
The Multi-Way Stop Studies folder should be highlighted. If it isn’t, click on the folder to highlight it. In the right
hand window are any studies in that folder. In this case, there is only the one study, named Samplel, that is installed
with the program.

Since there is only one study in this folder, it is already highlighted. Click on the Select button at the bottom of the
screen to open the study.
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- C\Program iI»:s"_JFQMHFL"-_!'L “Warrants for Windows'Multi-Way Stop Stuedies! S 0 ] 3 Stu dy S u m m a ry

~MUTCD Multi-way Stop Wartant 5 7] . . .
(] [Feiime Bata | Figure 3.34 shows the Summary Screen when you are in Multi-
| [t

i see | Way Stop Sign warrant mode. Since by now you should be familiar
BT | wet || With the program from evaluating signal warrants, we won t go

[HemE -Gt e e esaned S v into details about features of this screen.
. |GELE: Notice the first criteria is listed, but disabled. Criteria 2 (or B) is
| [CReiaD BV Dl s [va enabled, but since there are only four crashes, the warrant is not

met for this criteria. Criteria C is enabled, and the warrant is not
met in this case, but Criteria D is met.

Legend Mot allrequied datais available. Mot detesmined vet,
Al requied datais avalsble, “whatiant ie disabled,

Near the top of the screen are the Volume Data and Site Data
Figure 3.34 — Stop Sign Summary Screen status lines and buttons. Since the background color is green, we
know that there is sufficient data to evaluate the warrant. You can

check the volume data or site data by clicking on the respective button.

dy: Samplel

wB

-zl Volume Data

i Click on the Volume Data button, which brings up the Volume
e Data screen shown in Figure 3.35. This screen is identical for
both Signal Warrants and Multi-Way Stop Warrants. Any pedes-
trian volumes are shown in the window on the left side, vehicle
volumes are shown in the larger window on the right. You can
import data into the Volume Data screen using the Volume Data
Wizard, just like you do for signal warrants. The Show Approach
Totals Only and Show Hour Totals Only checkboxes can be
used to see the volume more clearly.
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Since you are familiar with the way this screen works from earlier
tutorials, just click Ok to go back to the Summary Screen.

Site Data

Now click on the Site Data button near the top of the screen. This

okl | e e :J

Figure 3.35 — Volume Data Screen

& Site Daka for Multi-Way Stop Warrant Study: Sample |
GIS Info

Ix

- Study Info

Degrese Minbes GPS ‘Direction | = . . . .
L T - [hah =] | Sbe= [nEm brings up the Multi-Way Stop Sign Site Data screen shown
Lorgiude: [ ] al o |Eaa = | . .
: _ : ey in Figure 3.36.
Dby Wokime = 2473 Majon Approach iz N/S Hismbes of cosectsbls
ls?nz :H::AnuoanhisEM ||'h' ke

This is a somewhat simplified version of the Site Data screen
Leine B8 I':_o":,i;m used for signal warrants. The large window shows a graphic of
‘ R the intersection. You can enable or disable approaches by click-
ing on the N,E,S, W buttons in the center of the intersection. You
can define approaches as major or minor (the software uses the
approach volumes to guess which are the major or minor ap-
proaches but you can set them yourself if necessary). You need
to enter the names for all enabled approaches, and for the major
approaches, you need to enter the approach speeds.

[~ Dadly Valume = 1.379——

ISR nz2

wasmed  [F

ok Carcel | _Hep |
Figure 3.36 — Site Data Screen

The right side of the screen has two small frames:

Accident Data is where you enter the number of accidents or crashes that occurred in the last 12 months. This is
used to evaluate Criteria 2, and if you have enabled the MUTCD 2000/2003 version, part of Criteria 4.

Delay Data is where you enter the Average Delay Per Veh (in seconds) on the minor approach during the peak
hour.

For this tutorial, just acquaint yourself with this screen, and then click Ok to go back to the Summary Screen.
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You should be back at the Summary Screen. You can see that Criteria C is not met, but there aren’t any details at
this level. Click on the button next to the Criteria C status line. This brings up the Criteria C - Minimum Volumes
and Delays screen, shown in Figure 3.37.

= Multiway Stop Warrant - Volumes & Delay (Avg Mode) |= |l ._ | Wa rra nt C rite ria
Descriptinn ; = - Summary . . . . .

Sisis EHO This screen is very similar to the detail screens for the
various volume based signal warrants. There are several
sections to it:

Site Data Required by Criteria

This section is where you can make corrections to the entries
in the Site Data screen if you notice they are incorrect. You
can set whether the 85% Speed is greater or less than 40
MPH (it isn’t important what the speed is, just whether it is
> 40 MPH or not), and you can enter or change the Average
Delay Per Vehicle. Any changes made to these values will
also be shown the next time you go back to the Site Data
22 St Totals Oy  Concat | = || screen. Normally you will have already set these values in
the Site Data screen so they are primarily on this screen for
your reference.

Figure 3.37 — Criteria C Screen

Criteria Minimums
This section shows the values that must be met for the criteria to be met. The values will vary depending upon the
settings in the Site Data.

Summary
This section in the upper right corner shows how many hours meet the criteria and whether the criteria is met or not.
It is color coded, green for met, red for not met.

Hourly Volumes and Delays
This section, which takes up the majority of the screen, shows the volumes for the approaches (including any pe-
destrian volumes) for each time period. Remember that you can set the way hourly data is defined in the program.
In this case, hourly data is defined on 15 minute boundaries, and we are looking for the average of the 8 highest
hours. Each line is one 15 minute period. One column shows the Total Minor Units (units are the sum of vehicles
and pedestrians). Another column shows the Total Major Vehicles. The first eight lines are shown with a blue
background. Next to the Total Major and Total Minor columns are columns that show the average of the 8 highest
hours. It are these averages that are used to evaluate the criteria. The last column, Criteria Met? shows if both of the
two averages meet the criteria. The software looks for 8 hours that will average the highest number. It tries several
combinations by sorting the various columns and calculating the averages and shows you the one with the highest
value. In the screen shown in Figure 3.37 above the software found the highest value by sorting the data by the Total
Minor Units, but the warrant is still not met.

Hourly Volumes (8 Hours shown in light blue, current sort column in bold
™ & o You can check the various options yourself. Click on the top
of the column labeled Total Major Vehicles. This re-sorts the
data in the grid based on the values in that column, as shown in
the screen shot here. The averages are re-calculated and shown
in the Averages columns. It doesn't change the result here, but
you can see that the average values change.

You can re-sort the grid this way using several of the column
headings.

Figure 3.38 — Sorted Criteria C Screen
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Now click on the checkbox in the lower left corner of the screen labeled Show Totals Only. The grid expands to
show more columns so that you can see how the total column values were calculated. The checkbox is initially set
to On so that you can see the Criteria Met? column without scrolling. If you need more detail, click on the checkbox
to expand the grid.

= Multiway Stop Warrant - Volumes & Delay (Avg Mode)
Desoription

Dasorigtion

Inbersesting roads |s appraxmsely aqual,

Intersectiog mads |5 opprodmetty equal,
Sitn Distn Fosuirad by Critarin i & Minimmums Sitn Datn Ruquirnd by Critarin
g = it T 200
o nar Appro

g.
2g2zasfis

sessssggAATERE

cononad 2y 8E

Figure 3.39 — Expanded Criteria C Screen

Shown above are two screen shots of the same grid, but the one on the left shows the left most columns and the one on
the right is scrolled over to see the last column. You can see exactly how each total was calculated for each hour.

Use the scroll bars at the bottom of the grid to show the various columns. When you are done, click on the Ok button
to go back to the Summary Screen.

You should be back at the Summary Screen. There is nothing left to do with this analysis except to print the report.
Click on the Print icon in the toolbar near the top of the screen. This brings up the report selection screen, shown
in figure 3.40.

Producing Reports - Multi-Way Stop WarrantReport x|
The screen shows the possible reports you can print. Currently, [ fepotOptions == Photo Optione
only one report is available for Multi-Way Stop Sign studies. g%::::::zm%*ﬂmﬂ

Additional reports may be available in later versions.

You can check the titles for the reports and edit them if needed.
Click on the Report Options button to show a screen with the
current report titles. Edit them if you want.

@ One Page Summary

Click the Ok button. The software generates the page to print
and shows you the Print Preview screen.

Report Titles I Ok | Cancel [ Help
Figure 3.40 — Select Report Screen
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Figure 3.41 — Print Preview

You can select different views of the reports with the Zoom button at the top of the screen. Figure 3.41 shows the
Whole Page view. You move from page to page with the Next and Previous buttons. You can choose which printer
on your system to use by clicking on the Printer button. When you are ready to print, click on the Print button.

That’s the end of this tutorial. In it, you learned the basic of how to use the program to do a Multi-Way Stop Sign
Warrant study.
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Appendix 1: Differences between MUTCD 1988 & 2000/2003 Editions

The Manual on Uniform Traffic Control Devices, or MUTCD, defines the standards used by road managers nationwide
to install and maintain traffic control devices on all streets and highways. The MUTCD is published by the Federal
Highway Administration (FHWA) under 23 Code of Federal Regulations (CFR), Part 655, Subpart F.

A small section of it the MUTCD (Chapter 4C) deals with Signal Warrants. For years, the MUTCD specified 11
warrants for signal, but in 2000 a major rewrite of the MUTCD was completed. A close look at the changes to the
warrants shows that there were no fundamental changes in the signal warrants; rather, the warrants from the 1988
MUTCD version were re-packaged a little bit.

There are now 8 warrants, instead of 11. Warrants 1, 2, & 8 from the 1988 version (the three 8 hour volume warrants)
are combined into a single warrant (Warrant 1). Warrants 10 & 11 (the two peak hour warrants) are combined into
a single warrant (Warrant 3). The other warrants are essentially identical in both versions, although a couple of the
names are different.

Both versions require the same data to evaluate the warrants, and the default values for the data were not changed.
Locations that met or didn’t meet a warrant under the 1988 version will still meet or not meet the equivalent warrant
in the new version. Although some parts of the MUTCD underwent radical changes, the signal warrant section just
got a slight make-over.

The MUTCD was updated again in 2003. The 2003 MUTCD clarified a few of the details on how warrants should
be evaluated, as covered in the 2000 MUTCD, but otherwise made no changes from the 2000 version. The latest
versions of PC-Warrants are fully compliant with the MUTCD 2003 guidelines. In general, the software and this
manual makes no distinction between the 2000 and 2003 MUTCD versions.

PC-Warrants supports both the MUTCD 1988 version and the MUTCD 2000/2003 version. You can switch back and
forth between the versions without affecting the data in any way. The only difference you’ll see is the organization
of the warrants on the screen and on the reports.

You probably won’t need to switch back and forth between versions. Rather, you probably will pick (or be told)
which version you want to use. You may choose to continue to use the 1988 version because you are used to it and
the warrant numbers are embedded in your brain. More likely, at some point your agency will be told that they have
to use the formalism of the MUTCD 2000 or 2003 version in all of your work, and this will include the signal war-
rant definitions. At this point, you can simply change the setting in the software to the MUTCD 2000/2003 mode
and your reports will be printed with the new warrant numbers and titles.

PC-Warrants data files are not stored with any MUTCD version information in them. This means you can take an older
study saved when you were using the MUTCD 1988 version and re-print the reports in the 2000/2003 format.
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The most obvious difference between the MUTCD 1988 and 2000/2003 modes of PC-Warrants is in the summary

screen, shown below.

r Summary of MUTCD 2000 Signal Wanant sludy: Demo2 —————— " jjgg ~ Summary of MUTCD 1988 Signal Wanant study: Dema?2 ————————————— Help ]
Vohme Dala _ | [VoumeDaa
I Sile Data | Sike Data
~Warrant Status - Warrant Stalus
| [Waiant 18 -Mirimn Veiouar Voime Vel == | M e hhaies Voline LT
| [Warani 18 - Intesupbon of Corfinacus Tralhe HolMel | Met | [Waiani Z Tntenugtion of Cotrvaous Traihc Hot Met
|1 [Wiariani 1 - Combinaan of viarants HotMat | [Waiian 3 - Wi Pedestian Valane Not Met
| [FFaiont 2 Fouour Vebicur Vckime [ e L [Waiw ¥ SehoclCaising et
B | [Waitani 5 - Frogeessive Movement Mot Met
| [Wariani 3 - Peak Hour Volume: [ et r | [Waneni B - Becident Expesience Not Met
| [Wariant 3 - Pesk Hour Delay [ Her [Mst | [Waitari 7 - Sysiems watrark MWet
= = e e | ‘Waian! B - Combmalion of Wairanis Nol Met
Ll g 4 " ” | ‘Waitard 3 - Four Hou Volmes Met
_l Warant b - School Crossing Met I Wana T0-Peal How D5y Wet
| [wisrentB-Cosidinated Signal System Not Met | [Wanai 17 - Pask How Vialars ol
| Waniant 7 - Ciach Expenence Nol Met Legend  Alequired data is not avaistie Net Detenmined el
3] [warnant 8- Floadway Network Met Alequired data is avallable \wanari deabled
Legend  Nol all required data is avalable. Mot determned yet Evabiate Now
Al reauired data iz avallable. Warart iz cisabled.
Figure A.1 - MUTCD 2000/2003 Summary Screen Figure A.2 - MUTCD 1988 Summary Screen

Figure A.1 shows the warrants as described in the MUTCD 2000/2003. Warrant 1 has three parts that correspond
exactly to Warrants 1, 2, & 8 in the MUTCD 1988 warrants. If any one part of the three is met, the warrant is met.
The software shows the three parts separately, and you can click on the buttons to the left of the description to see
the details for that part of the warrant.

The Warrant Status section (on the right side of the summary screen) shows the results of the evaluation of each part
separately, and then whether the entire warrant is met.

Warrant 3 is handled in a similar way. The two parts of the MUTCD 2000/2003 warrant correspond exactly to War-
rants 10 & 11 in the MUTCD 1988 warrants.

The other six warrants are identical to the MUTCD 1988 warrants, although the numbering is different, and the titles
of a few of the warrants have changed a bit. For example, Accident Experience is now called Crash Experience.
(That must have been an interesting meeting when they discussed that change.)

Naturally, the signal warrant reports are a little different when you are in MUTCD 2000/2003 mode. The figures below
shows the standard two page summary report for the new MUTCD 2000/2003 mode (top) and the MUTCD 1988
mode (bottom). The first page of the MUTCD 2000/2003 mode report shows the eight warrants, and also includes
the three parts of Warrant 1 and the two parts of Warrant 3 broken out separately. The second page is essentially
identical in both modes, with just a few titles changing from one mode to the other.

Figure A.3 - MUTCD 2000/2003 Mode Report Figure A.4 - MUTCD 1988 Mode Report
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The Preferences screens are also a little different in the two modes, to accommodate the small organizational dif-
ferences in the two versions of the MUTCD warrants. Settings made in one mode will automatically be carried over
to the other mode, if you need to go back and forth.

us Preferences =101 x| . IC-Warrant for Windows Preferences i = 3

i Signal Wai Defaultz | Stop Sign Options | Pathe | Reports | Mise Options |
MUTED Signal Wamantz [Millenium Edition]

P Wanant 3 Peak Hour
[# Requite dalay data on minor shest
F Wamant 4 Pedeation Yolume
[¥ Require vehicke gap data on major streel
[ HRequire ped speed
[¥ Require infa on median availability for peds
[¥ Hequire clozest adjocent signal distonce
v HAeguire info on adjacent mignal coordination stafus
' Warant 5. School Croceing
[# Require pad spead
[¥ Require vehicle gap daka on major street
' Warant b Coordinaled Signal Systam
¥ Wanant 7. Crash Experisnoe

F Wamant i Roadway Hetwork 7 Warant 9 - Fous Hour Volumes
[ s b el Vil gt {1t Wamant 10 - Peak Hour Deday
v Require delay data on minon sieet
* Wamant 11 - Peak Hour Volums
I Wanant 12 Warnmnl Volimes for 1 raflic Aotualed Signals
ok | Cancel | Help ok | Cancel | Help

Signal War Options | Signal Wai Defaults | Stop Sign Options | Pathe | Reports | Mize Option: |

HUTCD Signal Wamantz [1908 Edition)

F Wanant 1 - Minimum Vehicular Volume
¥ Wamant 1' Eight Hour Vehicular Yolumes W ‘Wamant 2 - Intemuption of Continuouz Traffic
' Warant 2- Four Hour Vehicular Valume ' Wamant 3 - Minimum Pedeshion Volume

F Wamant

M Waiant
' Wamant
B

(i3
F  wanant

% Reguire vehick gap dota on major street
[# Reguite ped speed

¥ Require info an median availability for peds

[# Reguies cloxest adiacent signal distance

v Require info on adjacent signal coordination €latus

¥ Require ped speed
v Requre vehicle gap data on major street

4 - School Crozsing

5 - Piogressive Movement
E - Accident Experionce

e counl dela

8 - Combination of W anants

Figure A.5 - MUTCD 2000/2003 Options

. PC-Warrant for Wil C 1g].¥j

Signal War Options 1| 5top Sign Dptions | Pathe | Reports | Mise Options | Signal War Options 1| 5top Sign Dptions | Pathe | Reports | Mise Options |
HUTCD 2000 HUTCD 19889
Vaolume Minmums ‘Warrant 1A ‘Wanant 18 Vaolume Minmums ‘Warrant 1 ‘Wanant 2
H Lanes H Lanes Maijor Mimor Maio Minm H Lanes H Lanes Maijor Mimor Maio Minm
Maijor Minor Total Higher Tatal Higher Maior Minor Total Higher Tatal Higher
1 Lane 1 Lane [so0 [ 150 [7s0 [ 7 1 Lane 1 Lane 500 150 750 75
2o 1 Lang BO0 | 150 | 900 | ™ 2orMore 1 Lane GO0 150 a0 7
2or 2or 600 200 a00 100 2or Mol 2 or More 600 200 a00 100
1 Lane 2or |T |T 'W 100 1 Lane 2 or More 500 200 750 100
Rual ve Urban: ‘Warants 1. 2 and 8. Rural v Urban Parameters:

WYolume Facton ||:|_7|] Spaed Threshold [ 4g Population Threahold |1|],|:||:||]
Wanant 1 - Combmabion 'Warnanl Facto I n.en

Warrant 3 - Minor S0 Delay - 1Lane [ g 2Llanez| 55 4 Appr Vol Threshold | g0
Warrant 3 - Minos 51 Volume: - | Lane | 4pp 2Lanes| 150 3 Appr Vol Thieshold |~ 50

S S e Woanant 5 - Clozest signal distance (ft] [1-o00
Spead Thieshold iisec] 3.5 4 How Thieshold | 100 Clogast aw' 300 ‘Wanant B - Mumbor of accidents in la# 12 monthe | 5
Vol Factor for low ped 2pd |0.50 1 Hour Threshold [ 13 Gaps Per Ilourl 60 Warrant 7 - Peak Hour Volume Threshold T
Warant B - Clasest signal dictance [it] [To00 s e e e
NS e [s Warrant 10 - Minor St Delay - | Lans [ 40 2Lanes[ 50 4 Apor Vol Throshold [ 500
Warrant B - Peak Hour Volume Theeshold [Too0 Warant 10 - Minor St Valume - 1 Lane[ g0 2Lanes {50 3 Appr Vol Threshold | g
ok | Cancel | Help ok | Cancel | Help

. PC-Warrant for Windows Prel i = 3

Figure A.6 - MUTCD 1988 Options

Volume Factor
Warant 3 [Pedeshion Wamant):

Speed Thieshold ii/sec] 95 A How Threchold [ 100
Volume Factor for low pad #pd | g5 1 Hour Theashold | 139

[07 Spesd Thisshold [ 4p  Population Thrasheld [10 000

Clozest gignal (it [ 300
Gaps Par Hour | g

Figure A.7 — MUTCD 2000/2003 Defaults

Figure A.8 - MUTCD 1988 Defaults

. PC-Warrant for Windows Preferences

Signal War Options | Signal War Detaults | Stop Sign Options | Paths | Reports [Wisc Optior

How to Change MUTCD Modes

1. Go to the Preferences screen. To do this select the Prefs
icon from the toolbar on the main screen or select Define/Edit
Program Preferences from the Startup Options screen.

2. Select the Program Options tab at the top of the screen.
This will display a screen similar to the one shown here in
Figure A.9. The current MUTCD version will be shown
with a filled in circle.

3. Select the MUTCD version to use.

- Select Signal Warrant Version To Use:
 MUTCD 1988 Edition

& MUTCD 2000/2003 Edition

Figure A.9 - MUTCD Mode Setting

(Optional)

4. Select the Signal Warrant Options tab at the top of the screen and check the settings.
5. Select the Signal Warrant Defaults tab at the top of the screen and check the settings.
6. Select Ok.

Once you select an MUTCD mode the various screens you see will reflect the new setting. If you had a study in
memory when you made the change, the new screens will show the values of the data in memory. And when you
print your reports, the reports will be in the format appropriate for the new setting.
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Appendix 3: 2003 MUTCD Traffic Signal Warrants

The following is excepted from chapter 4C of the 2003 edition of the Manual on Uniform Traffic Control Devices.

CHAPTER 4C. TRAFFIC CONTROL SIGNAL NEEDS STUDIES
Section 4C.01 Studies and Factors for Justifying Traffic Control Signals

Standard:

An engineering study of traffic conditions, pedestrian characteristics, and physical characteristics of the location
shall be performed to determine whether installation of a traffic control signal is justified at a particular location. The
investigation of the need for a traffic control signal shall include an analysis of the applicable factors contained in
the following traffic signal warrants and other factors related to existing operation and safety at the study location:

Warrant 1, Eight-Hour Vehicular Volume.
Warrant 2, Four-Hour Vehicular Volume.
Warrant 3, Peak Hour.

Warrant 4, Pedestrian Volume.

Warrant 5, School Crossing.

Warrant 6, Coordinated Signal System.
Warrant 7, Crash Experience.

Warrant 8, Roadway Network.

The satisfaction of a traffic signal warrant or warrants shall not in itself require the installation of a traffic
control signal.

Support:
Sections 8D.07 and 10D.05 contain information regarding the use of traffic control signals instead of gates and/or flash-
ing light signals at highway-railroad grade crossings and highway-light rail transit grade crossings, respectively.

Guidance:
A traffic control signal should not be installed unless one or more of the factors described in this section are
met.

A traffic control signal should not be installed unless an engineering study indicates that installing a traffic control
signal will improve the overall safety and/or operation of the intersection.

A traffic control signal should not be installed if it will seriously disrupt progressive traffic flow.
The study should consider the effects of the right-turn vehicles from the minor-street approaches.

Engineering judgment should be used to determine what, if any, portion of the right-turn traffic is subtracted from
the minor-street traffic count when evaluating the count against the above signal warrants. Engineering judgment
should also be used in applying various traffic signal warrants to cases where approaches consist of one lane plus
one left-turn or right-turn lane. The site-specific traffic characteristics dictate whether an approach should be con-
sidered as one lane or two lanes. For example, for an approach with one lane for through and right-turning traffic
plus a left-turn lane, engineering judgment could indicate that it should be considered a one-lane approach if the
traffic using the left-turn lane is minor. In such a case, the total traffic volume approaching the intersection should
be applied against the signal warrants as a one-lane approach. The approach should be considered two lanes if ap-
proximately half of the traffic on the approach turns left and the left-turn lane is of sufficient length to accommodate
all left-turn vehicles.
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Similar engineering judgment and rationale should be applied to a street approach with one lane plus a right turn
lane. In this case, the degree of conflict of minor-street right-turn traffic with traffic on the major street should be
considered. Thus, right-turn traffic should not be included in the minor-street volume if the movement enters the
major street with minimal conflict. The approach should be evaluated as a one-lane approach with only the traffic
volume in the through/left-turn lane considered.

At a location that is under development or construction and where it is not possible to obtain a traffic count that
would represent future traffic conditions, hourly volumes should be estimated as part of an engineering study for
comparison with traffic signal warrants. Except for locations where the engineering study uses the satisfaction of
Warrant 8 to justify a signal, a traffic control signal installed under projected conditions should have an engineering
study done within 1 year of putting the signal into stop-and-go operation to determine if the signal is justified. If not
justified, the signal should be taken out of stop-and-go operation or removed.

For signal warrant analysis, a location with a wide median, even if the median width is greater than 9 m (30 ft),
should be considered as one intersection.

Option:

At an intersection with a high volume of left-turn traffic from the major street, the signal warrant analysis may be
performed in a manner that considers the higher of the major-street left-turn volumes as the “minorstreet” volume
and the corresponding single direction of opposing traffic on the major street as the “major-street” volume.

For signal warrant analysis, bicyclists may be counted as either vehicles or pedestrians.

Support:
When performing a signal warrant analysis, bicyclists riding in the street with other vehicular traffic are usually
counted as vehicles and bicyclists who are clearly using pedestrian facilities are usually counted as pedestrians.

Option:
Engineering study data may include the following:

A. The number of vehicles entering the intersection in each hour from each approach during 12 hours of an
average day. It is desirable that the hours selected contain the greatest percentage of the 24-hour traffic
volume.

B. Vehicular volumes for each traffic movement from each approach, classified by vehicle type (heavy
trucks, passenger cars and light trucks, public-transit vehicles, and, in some locations, bicycles), during
each 15-minute period of the 2 hours in the morning and 2 hours in the afternoon during which total
traffic entering the intersection is greatest.

C. Pedestrian volume counts on each crosswalk during the same periods as the vehicular counts in Item B
above and during hours of highest pedestrian volume. Where young, elderly, and/or persons with
physical or visual disabilities need special consideration, the pedestrians and their crossing times may be
classified by general observation.

D. Information about nearby facilities and activity centers that serve the young, elderly, and/or persons with
disabilities, including requests from persons with disabilities for accessible crossing improvements at the
location under study. These persons might not be adequately reflected in the pedestrian volume count if

the absence of a signal restrains their mobility.

E. The posted or statutory speed limit or the 85th-percentile speed on the uncontrolled approaches to the
location.
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F. A condition diagram showing details of the physical layout, including such features as intersection
geometrics, channelization, grades, sight-distance restrictions, transit stops and routes, parking
conditions, pavement markings, roadway lighting, driveways, nearby railroad crossings, distance to
nearest traffic control signals, utility poles and fixtures, and adjacent land use.

G. A collision diagram showing crash experience by type, location, direction of movement, severity,
weather, time of day, date, and day of week for at least 1 year.

The following data, which are desirable for a more precise understanding of the operation of the intersection,
may be obtained during the periods specified in Item B of the preceding paragraph:

A. Vehicle-hours of stopped time delay determined separately for each approach.

B. The number and distribution of acceptable gaps in vehicular traffic on the major street for entrance from
the minor street.

C. The posted or statutory speed limit or the 85th-percentile speed on controlled approaches at a point near
to the intersection but unaffected by the control.

D. Pedestrian delay time for at least two 30-minute peak pedestrian delay periods of an average weekday or
like periods of a Saturday or Sunday.

E. Queue length on stop-controlled approaches.

Section 4C.02 Warrant 1, Eight-Hour Vehicular Volume

Support:

The Minimum Vehicular Volume, Condition A, is intended for application at locations where a large volume of
intersecting traffic is the principal reason to consider installing a traffic control signal.

The Interruption of Continuous Traffic, Condition B, is intended for application at locations where Condition A is not
satisfied and where the traffic volume on a major street is so heavy that traffic on a minor intersecting street suffers
excessive delay or conflict in entering or crossing the major street.

It is intended that Warrant 1 be treated as a single warrant. If Condition A is satisfied, then the criteria for Warrant 1
is satisfied and Condition B and the combination of Conditions A and B are not needed. Similarly, if Condition B is
satisfied, then the criteria for Warrant 1 is satisfied and the combination of Conditions A and B is not needed.

Standard:
The need for a traffic control signal shall be considered if an engineering study finds that one of the following condi-
tions exist for each of any 8 hours of an average day:

A. The vehicles per hour given in both of the 100 percent columns of Condition A in Table 4C-1 exist on the
major-street and the higher-volume minor-street approaches, respectively, to the intersection; or

B. The vehicles per hour given in both of the 100 percent columns of Condition B in Table 4C-1 exist on the
major-street and the higher-volume minor-street approaches, respectively, to the intersection.

In applying each condition the major-street and minor-street volumes shall be for the same 8 hours. On the minor
street, the higher volume shall not be required to be on the same approach during each of these 8 hours.
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Table 4C-1. Warrant 1, Eight-Hour Vehicular Volume

Condition A—Minimum Vehicular Volume

Vehicles per hour on
higher-volume
Number of lanes for Vehicles per hour on major street| minor-street approach
moving traffic on each approach (total of both approaches) (one direction only)

Major Street Minor Street 100%* 80%° 70%° 56% | 100% 80%° 70%"° 56%"°

| (TR 500 400 350 280 150 120 105 84
2 ormore... | 600 480 420 336 150 120 105 84
2 or more... 2 or more... 600 480 420 336 200 160 140 112
| T 2 or more.... 500 400 350 280 200 160 140 112

Condition B—Interruption of Continuous Traffic

Vehicles per hour on
higher-volume
Number of lanes for Vehicles per hour on major street| minor-street approach
moving traffic on each approach (total of both approaches) (one direction only)

Maijor Street Minor Street 100%" 80%" 70% 56%' | 100%® 80% 70%° 56%"

| A Taswsasaas 750 600 525 420 75 60 53 42
2 or more... | e 900 720 630 504 75 60 53 42
2 ormore... 2 or more... 900 720 630 504 100 80 70 56
; O —— 2 or more.... 750 600 525 420 100 80 70 56

? Basic minimum hourly volume.
Used for combination of Conditions A and B after adequate trial of other remedial measures.

¢ May be used when the major-street speed exceeds 70 km'h or exceeds 40 mph or in an isolated community with a

4 population of less than 10,000,
May be used for combination of Conditions A and B after adequate trial of other remedial measures when the major-
street speed exceeds 70 km'h or exceeds 40 mph or in an isolated community with a population of less than 10,000.

Table 4C-1. Warrant 1, Eight-Hour Vehicular Volume

Option:
If the posted or statutory speed limit or the 85th-percentile speed on the major street exceeds 70 km/h or exceeds
40 mph, or if the intersection lies within the built-up area of an isolated community having a population of less
than 10,000, the traffic volumes in the 70 percent columns in Table 4C-1 may be used in place of the 100 percent
columns.

Guidance:

The combination of Conditions A and B is intended for application at locations where Condition A is not satisfied
and Condition B is not satisfied and should be applied only after an adequate trial of other alternatives that could
cause less delay and inconvenience to traffic has failed to solve the traffic problems.

Standard:
The need for a traffic control signal shall be considered if an engineering study finds that both of the following con-
ditions exist for each of any 8 hours of an average day:

A. The vehicles per hour given in both of the 80 percent columns of Condition A in Table 4C-1 exist on the
major-street and the higher-volume minor-street approaches, respectively, to the intersection; and

B. The vehicles per hour given in both of the 80 percent columns of Condition B in Table 4C-1 exist on the
major-street and the higher-volume minor-street approaches, respectively, to the intersection.
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These major-street and minor-street volumes shall be for the same 8 hours for each condition; however, the 8 hours
satisfied in Condition A shall not be required to be the same 8 hours satisfied in Condition B. On the minor street,
the higher volume shall not be required to be on the same approach during each of the 8 hours.

Option:

If the posted or statutory speed limit or the 85th-percentile speed on the major street exceeds 70 km/h or exceeds 40
mph, or if the intersection lies within the built-up area of an isolated community having a population of less than 10,000,
the traffic volumes in the 56 percent columns in Table 4C-1 may be used in place of the 80 percent columns.

Section 4C.03 Warrant 2, Four-Hour Vehicular Volume

Support:
The Four-Hour Vehicular Volume signal warrant conditions are intended to be applied where the volume of inter-
secting traffic is the principal reason to consider installing a traffic control signal.

Standard:

The need for a traffic control signal shall be considered if an engineering study finds that, for each of any 4 hours of
an average day, the plotted points representing the vehicles per hour on the major street (total of both approaches)
and the corresponding vehicles per hour on the higher-volume minor-street approach (one direction only) all fall
above the applicable curve in Figure 4C-1 for the existing combination of approach lanes. On the minor street, the
higher volume shall not be required to be on the same approach during each of these 4 hours.

Option:

If the posted or statutory speed limit or the 85th-percentile speed on the major street exceeds 70 km/h (40 mph) or
if the intersection lies within the built-up area of an isolated community having a population of less than 10,000,
Figure 4C-2 may be used in place of Figure 4C-1.

500 | I | [ | !
\\<2 OR MORE LANES & 2 OR MOTE LANES
400 ‘ . -
‘\ A | 2 OR MORE LANES &1 LANIE
st Ny N NG 1 LANE & 1 LANE

\ "‘K T~ 4
200 \\\\,><\
\{f\"“'\
S~ [ *115
100 'L_.;__ [ —— b

MINOR STREET
HIGH VOLUME APPROACH - VPH

300 400 500 600 700 800 900 1000 1100 1200 1300 1400

MAJOR STREET—TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR (VPH)

*Note: 115 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 80 vph applies as the lower
threshold volume for a minor-street approach with one lane.

Figure 4C-1, Warrant 2, Four-Hour Vehicular Volume

Appendix



T 400
o
S
1 \<: OR MORE LANES & 2 OR MORE LANES
-8 300 ~ ll
w
@ 8 ~ ><,2 OR MORE LANESI& 1 LANE
- o \
n N M 1 LANE & 1
< 200 . ‘ LANE
o
=3
= \
Q 100 ~ \
(:E \h-_ -BO
o *60
T
200 300 400 500 600 700 800 900 1000

MAJOR STREET—TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR (VPH)
“Note: 80 vph applies as the lower threshold volume for a minor-street

approach with two or more lanes and 60 vph applies as the lower
threshold volume for a minor-street approach with one lane.

Figure 4C-2. Warrant 2, Four-Hour Vehicular Volume (70% Factor)
(Community Less Than 10,000 Population or Above 70 km/h (40 mph) on Major Street)
Section 4C.04 Warrant 3, Peak Hour
Support:
The Peak Hour signal warrant is intended for use at a location where traffic conditions are such that for a minimum
of 1 hour of an average day, the minor-street traffic suffers undue delay when entering or crossing the major street.

Standard:

This signal warrant shall be applied only in unusual cases. Such cases include, but are not limited to, office com-
plexes, manufacturing plants, industrial complexes, or high-occupancy vehicle facilities that attract or discharge
large numbers of vehicles over a short time.

The need for a traffic control signal shall be considered if an engineering study finds that the criteria in either of the
following two categories are met:

A. If all three of the following conditions exist for the same 1 hour (any four consecutive 15-minute periods)
of an average day:

1. The total stopped time delay experienced by the traffic on one minor street approach (one direction only)
controlled by a STOP sign equals or exceeds: 4 vehicle-hours for a one-lane approach; or 5 vehicle-hours
for a two-lane approach, and

2. The volume on the same minor-street approach (one direction only) equals or exceeds 100 vehicles per
hour for one moving lane of traffic or 150 vehicles per hour for two moving lanes, and

3. The total entering volume serviced during the hour equals or exceeds 650 vehicles per hour for intersections
with three approaches or 800 vehicles per hour for intersections with four or more approaches.

B. The plotted point representing the vehicles per hour on the major street (total of both approaches) and the
corresponding vehicles per hour on the higher-volume minor-street approach (one direction only) for 1 hour

(any four consecutive 15-minute periods) of an average day falls above the applicable curve in Figure 4C-3 for
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the existing combination of approach lanes.

Option:

CEID

If the posted or statutory speed limit or the 85th-percentile speed on the major street exceeds 70 km/h (40 mph), or
if the intersection lies within the built-up area of an isolated community having a population of less than 10,000,
Figure 4C-4 may be used in place of Figure 4C-3 to satisfy the criteria in the second category of the Standard.

Section 4C.05 Warrant 4, Pedestrian Volume
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Support:

The Pedestrian Volume signal warrant is intended for application where the traffic volume on a major street is so
heavy that pedestrians experience excessive delay in crossing the major street.

Standard:

The need for a traffic control signal at an intersection or mid-block crossing shall be considered if an engineering
study finds that both of the following criteria are met:

A. The pedestrian volume crossing the major street at an intersection or mid-block location during an average
day is 100 or more for each of any 4 hours or 190 or more during any 1 hour; and

B. There are fewer than 60 gaps per hour in the traffic stream of adequate length to allow pedestrians to cross
during the same period when the pedestrian volume criterion is satisfied. Where there is a divided street hav-
ing a median of sufficient width for pedestrians to wait, the requirement applies separately to each direction of
vehicular traffic.

The Pedestrian Volume signal warrant shall not be applied at locations where the distance to the nearest traffic control
signal along the major street is less than 90 m (300 ft), unless the proposed traffic control signal will not restrict the
progressive movement of traffic.

If a traffic control signal is justified by both this signal warrant and a traffic engineering study, the traffic control
signal shall be equipped with pedestrian signal heads conforming to requirements set forth in Chapter 4E.

Guidance:
If this warrant is met and a traffic control signal is justified by an engineering study, then:

A. If at an intersection, the traffic control signal should be traffic-actuated and should include pedestrian
detectors.

B. If at a nonintersection crossing, the traffic control signal should be pedestrian-actuated, parking and other
sight obstructions should be prohibited for at least 30 m (100 ft) in advance of and at least 6.1 m (20 ft)
beyond the crosswalk, and the installation should include suitable standard signs and pavement markings.
C. Furthermore, if installed within a signal system, the traffic control signal should be coordinated.

Option:

The criterion for the pedestrian volume crossing the major roadway may be reduced as much as 50 percent if

the average crossing speed of pedestrians is less than 1.2 m/sec (4 ft/sec).

A traffic control signal may not be needed at the study location if adjacent coordinated traffic control signals

consistently provide gaps of adequate length for pedestrians to cross the street, even if the rate of gap occurrence
is less than one per minute.

Section 4C.06 Warrant S, School Crossing
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The School Crossing signal warrant is intended for application where the fact that school children cross the major
street is the principal reason to consider installing a traffic control signal.

Support:

Standard:

The need for a traffic control signal shall be considered when an engineering study of the frequency and adequacy of
gaps in the vehicular traffic stream as related to the number and size of groups of school children at an established
school crossing across the major street shows that the number of adequate gaps in the traffic stream during the period
when the children are using the crossing is less than the number of minutes in the same period (see Section 7A.03)
and there are a minimum of 20 students during the highest crossing hour.

Before a decision is made to install a traffic control signal, consideration shall be given to the implementation of
other remedial measures, such as warning signs and flashers, school speed zones, school crossing guards, or a grade-
separated crossing.

The School Crossing signal warrant shall not be applied at locations where the distance to the nearest traffic control
signal along the major street is less than 90 m (300 ft), unless the proposed traffic control signal will not restrict the
progressive movement of traffic.

Guidance:

If this warrant is met and a traffic control signal is justified by an engineering study, then:

A. If at an intersection, the traffic control signal should be traffic-actuated and should include pedestrian
detectors.

B. If at a nonintersection crossing, the traffic control signal should be pedestrian-actuated, parking and other
sight obstructions should be prohibited for at least 30 m (100 ft) in advance of and at least 6.1 m (20 ft)
beyond the crosswalk, and the installation should include suitable standard signs and pavement markings.

C. Furthermore, if installed within a signal system, the traffic control signal should be coordinated.

Section 4C.07 Warrant 6, Coordinated Signal System
Support:

Progressive movement in a coordinated signal system sometimes necessitates installing traffic control signals at
intersections where they would not otherwise be needed in order to maintain proper platooning of vehicles.

Standard:

The need for a traffic control signal shall be considered if an engineering study finds that one of the following criteria
is met:

A. On a one-way street or a street that has traffic predominantly in one direction, the adjacent traffic control
signals are so far apart that they do not provide the necessary degree of vehicular platooning.

B. On a two-way street, adjacent traffic control signals do not provide the necessary degree of platooning and
the proposed and adjacent traffic control signals will collectively provide a progressive operation.

Guidance:

The Coordinated Signal System signal warrant should not be applied where the resultant spacing of traffic control
signals would be less than 300 m (1,000 ft).

Section 4C.08 Warrant 7, Crash Experience

Support:
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The Crash Experience signal warrant conditions are intended for application where the severity and frequency of
crashes are the principal reasons to consider installing a traffic control signal.

Standard:
The need for a traffic control signal shall be considered if an engineering study finds that all of the following criteria
are met:

A. Adequate trial of alternatives with satisfactory observance and enforcement has failed to reduce the crash
frequency; and

B. Five or more reported crashes, of types susceptible to correction by a traffic control signal, have occurred
within a 12-month period, each crash involving personal injury or property damage apparently exceeding the
applicable requirements for a reportable crash; and

C. For each of any 8 hours of an average day, the vehicles per hour (vph) given in both of the 80 percent columns
of Condition A in Table 4C-1 (see Section 4C.02), or the vph in both of the 80 percent columns of Condition
B in Table 4C-1 exists on the major-street and the higher-volume minor-street approach, respectively, to the
intersection, or the volume of pedestrian traffic is not less than 80 percent of the requirements specified in the
Pedestrian Volume warrant. These major-street and minor-street volumes shall be for the same 8 hours. On the
minor street, the higher volume shall not be required to be on the same approach during each of the 8 hours.

Option:

If the posted or statutory speed limit or the 85th-percentile speed on the major street exceeds 70 km/h or exceeds 40
mph, or if the intersection lies within the built-up area of an isolated community having a population of less than 10,000,
the traffic volumes in the 56 percent columns in Table 4C-1 may be used in place of the 80 percent columns.

Section 4C.09 Warrant 8, Roadway Network

Support:

Installing a traffic control signal at some intersections might be justified to encourage concentration and organization
of traffic flow on a roadway network.

Standard:
The need for a traffic control signal shall be considered if an engineering study finds that the common intersection
of two or more major routes meets one or both of the following criteria:
A. The intersection has a total existing, or immediately projected, entering volume of at least 1,000 vehicles per
hour during the peak hour of a typical weekday and has 5-year projected traffic volumes, based on an engineering

study, that meet one or more of Warrants 1, 2, and 3 during an average weekday; or

B. The intersection has a total existing or immediately projected entering volume of at least 1,000 vehicles per
hour for each of any 5 hours of a nonnormal business day (Saturday or Sunday).

A major route as used in this signal warrant shall have one or more of the following characteristics:

A. It is part of the street or highway system that serves as the principal roadway network for through traffic
flow; or

B. It includes rural or suburban highways outside, entering, or traversing a city; or

C. It appears as a major route on an official plan, such as a major street plan in an urban area traffic and trans-
portation study.

PC-Warrants Reference Manual



Appendix 4: 2003 MUTCD Multi-Way Stop Sign Criteria

The following is excepted from chapter 2B of the 2003 edition of the Manual on Uniform Traffic Control Devices.

Section 2B.07 Multiway Stop Applications
Support:

Multiway stop control can be useful as a safety measure at intersections if certain traffic conditions exist. Safety con-
cerns associated with multiway stops include pedestrians, bicyclists, and all road users expecting other road users to
stop. Multiway stop control is used where the volume of traffic on the intersecting roads is approximately equal.

The restrictions on the use of STOP signs described in Section 2B.05 also apply to multiway stop applications.
Guidance:

The decision to install multiway stop control should be based on an engineering study.

The following criteria should be considered in the engineering study for a multiway STOP sign installation:

A. Where traffic control signals are justified, the multiway stop is an interim measure that can be installed quickly
to control traffic while arrangements are being made for the installation of the traffic control signal.

B. A crash problem, as indicated by 5 or more reported crashes in a 12-month period that are susceptible to cor-
rection by a multiway stop installation. Such crashes include right- and left-turn collisions as well as right-angle
collisions.

C. Minimum volumes:

1. The vehicular volume entering the intersection from the major street approaches (total of both approaches)
averages at least 300 vehicles per hour for any 8 hours of an average day, and

2. The combined vehicular, pedestrian, and bicycle volume entering the intersection from the minor street
approaches (total of both approaches) averages at least 200 units per hour for the same 8 hours, with an aver-
age delay to minor-street vehicular traffic of at least 30 seconds per vehicle during the highest hour, but

3. If the 85th-percentile approach speed of the major-street traffic exceeds 65 km/h (40 mph), the minimum
vehicular volume warrants are 70 percent of the above values.

D. Where no single criterion is satisfied, but where Criteria B, C.1, and C.2 are all satisfied to 80 percent of the
minimum values. Criterion C.3 is excluded from this condition.

Option:
Other criteria that may be considered in an engineering study include:
A. The need to control left-turn conflicts;
B. The need to control vehicle/pedestrian conflicts near locations that generate high pedestrian volumes;

C. Locations where a road user, after stopping, cannot see conflicting traffic and is not able to safely negotiate
the intersection unless conflicting cross traffic is also required to stop; and

D. An intersection of two residential neighborhood collector (through) streets of similar design and operating
characteristics where multiway stop control would improve traffic
operational characteristics of the intersection.
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Appendix 5: Gap & Delay Worksheets

Gap Worksheet

Gaps are a measure of when there is no traffic at a specific location. They are measured in seconds and are often used
to determine if there is ample time for pedestrians to cross a street. This data is used in the warrants for Minimum
Pedestrian Volumes and School Crossings and should be measured on the major approach.

The Gap Worksheet is accessed by clicking on the Gap button in the Worksheets field of the Site Data screen.
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Figure A.10 — Gap Worksheet

The Select Major Approach field is used to pick which of the major approaches the gap data will be entered for.
Only approaches that have been designated as major approaches in the Site Data screen are selectable. Choosing
the approach highlights the appropriate column in the Total Gaps frame. The gap information that is used in the
program is what appears in this column.

The Gap Distribution for... field is used to generate the numbers that appear in the Total Gaps column. The top of
the field is used to calculate how long a gap must be for it to be considered usable. For a gap to be usable, it must
met or exceed the minimum amount of time it takes to walk across the street. To arrive at this number, enter the street
width (in feet) and the speed of the pedestrian (in feet per second). In the example shown in Figure A.10, the street
is 40 feet wide and the pedestrian speed is 4 feet per second, which means a gap of at least 10 seconds is required
for the pedestrian to cross safely.

Enter the lowest pedestrian speed you expect to routinely find at this intersection. If this crossing is used by children or
the elderly be sure to enter a relatively low pedestrian speed. Note that values must be entered in whole numbers.

Once the Required Gap has been calculated the software adjusts the background colors on the Gap Data Grid. All
gap columns that fall below the Required Gap are shaded red. These are excluded from consideration (since they do
not allow enough time for a pedestrian to cross safely) and are not added to the Total Gaps column. All gap columns
that exceed the required gap are shaded green. These are considered usable gaps (since they allow enough time for
a pedestrian to cross safely) and are added to the Total Gaps column.
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When adding usable gaps to the Total Gaps column the software also takes into account the length of the gap and
factors it accordingly. If a gap exceeds the Required Gap by double, it is added twice to the Total Gaps. For example,
if the Required Gap is 10 and a gap of 20 seconds is recorded, it is added as if it were two 10-second gaps. For a gap
to be factored it must met or exceed the required gap by at least double. In our example a gap of 18 seconds would
still only be counted as 1.

Currently, gap data must be manually entered. You can either enter it directly in the Total Gaps column or enter it
in the Gap Data Grid. Data entered in the Gap Data Grid is evaluated and transferred to the Total Gaps column ac-
cordingly.

Delay Worksheet

Delay is a measure of the amount of time vehicles must wait while stopped at the intersection before crossing or
entering the traffic flow of the major approaches. This data is used in the warrant analysis for Peak Hour Delay and
should be measured on a minor approach. Only data for 1 hour (the peak hour) is needed in order to evaluate the
warrant. The data should be recorded and entered as vehicle-hours of delay.

The Delay Worksheet is accessed by clicking on the Gap button in the Worksheets field of the Site Data screen.
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Figure A.11 — Delay Worksheet

The Select Minor Approach To Use field is used to pick which of the minor approaches the delay data will be
entered for. Only approaches that have been designated as minor approaches in the Site Data screen are selectable.
Choosing the approach highlights the appropriate column in the Delays by Interval field. The delay information
that is used in the program is what appears in this column.

Currently, delay data must be manually entered. Data is entered in 15-minute intervals so that the true peak hour
can be used. The Show Only Non-Zero Delays check box at the bottom of the screen hides all intervals that don’t
have data. Uncheck this to enter your data, then re-check it once the data has been entered. The software takes the
entered data and then applies it to the Peak Hour Warrant when needed.
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Appendix 6: Volume Data Options in Multiway Stop Warrants

PC-Warrants includes support for Multi-Way Stop Sign warrants, based on the procedures in the MUTCD (Manual
of Uniform Traffic Control Devices). The software supports the MUTCD 2003 version and also the older 200 and
1988 versions.

You would think that since the procedures are specified in a federally produced publication that the rules would be
very explicit, with no room for interpretation about how the procedures are implemented. But unfortunately, this
isn’t the case.

The Multi-Way Stop Sign warrants include traffic volumes as a major factor in evaluating a warrant. The sentence
that causes problems says, in part “...averages at least 300 vehicles per hour for any 8 hours of an average day.”.

The question is, what does “any” mean? It seems it depends whom you ask. If you collect your volume data in hourly
intervals, then there isn’t any problem. An hour of data is an hour of data, such as 7:00AM to 8:00AM. However, if
you collect your data in 15 minute intervals, which is very common, then there is room for interpretation.

During the development of PC-Warrants, four different ways of finding an hour of data from 15 minute volume counts
have evolved. Each way has users who think that it is the appropriate way to evaluate the data. Since we are not in
the business of making traffic policy, we have provided the option for you to choose the method you want to use.

This appendix will explain the various options for evaluating volume data and show you how to choose the option
that makes the most sense to you. You probably will only need to set the option once and not think about it again.

Read through the descriptions of the different options in the next several pages and decide for yourself which option
makes the most sense. Then set the option in the software and let the software do the rest.

At some point the relevant parts of the MUTCD may be amended to clear up the ambiguities that currently exist.
When that happens, we will, of course, make any modifications needed to make sure that PC-Warrants follows the
MUTCD guidelines. But since that may not happen any time soon, you probably will need to use your best judge-
ment and pick one of the options provided in the software. Good Luck!
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« PC-Warrant for Windows Preferences

Signal War Options | Signal War Defau n
MUTCD 2000/2003: Multi-Way Stop Sign \ and Def
Options
[v' Criteria B - Crash Experience
v Criteria C - Mini I and delay
[v Criteria D - 80% of Criteria C
[v Require delay data on minor street

Default Minimums

Total of Major Approaches: Vehicles Only ,W
Total of Minor Approaches: Vehicles + Peds + Bikes ,W
Average Delay to Minor-Street Traffic (secs / veh) ,3—3
Number of Correctible Crashes in Last 12 Months ,T
Rural vs Urban Speed Threshold (MPH) ,T

Select How to Evaluate the Hourly Data
® Requre Average of 8 highest hours to meet or exceed criteria
(" Require Each of 8 highest hours to meet or exceed criteria

Select How Hourly Data Is Defined
® Use 60 Minute Boundaries

(" Use 15 Minute Boundaries Mode 3: Rank by Peak Hour Volumes

Ok Cancel ] Help
Figure A.12 — Multi Way Stop Sign Options

The figure above shows the Multi Way Stop Sign Option screen in the Preferences section of the software. At
the bottom is a box labeled Select How Hourly Data Is Defined. In the box are several options. There may be two
options shown if you have selected the Require Average of 8 Highest Hours to Meet or Exceed Criteria option
(this is explained in more detail in Appendix 7). Or there may be four options if you have selected the other option
in that section. You simply select the option you want to use (after reading this tutorial) and the software will use
that option when it evaluates the volume data parts of the warrants.

These options only apply when you have 15 minute interval volume data. If you always use 60 minute interval vol-
ume data then this whole discussion is moot. Simply select the Use 60 Minute Boundaries option and don't worry
about it again.

The software stores the value you check, along with all of the other options in the Preferences screens, so that the
next time you run PC-Warrants these options will automatically be selected.

You can change the option at any time even after you have evaluated the warrants with a different option. The soft-
ware will re-evaluate the warrants with the new option when you go back to the Main screen. If you want, you can

evaluate the same data four different ways and potentially get four slightly different results.

The next several pages explain each of the options shown above. Each page shows the results of evaluating the same
data with that particular option. The data used is from a sample study called Sample2.mss.
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Use 60 Minute Boundaries

The simplest option is to take your 15 minute volume counts and re-organize them into hourly intervals, then apply
the evaluation criteria to each of the 24 possible hours. That is what this first option does. The screen below shows
the Criteria C- Minimum Volumes screen when this option is selected.

Notice that all of the times shown on the left side of the
screen are hours that start at 00 minutes; the 15 minute
volumes have been re-organized into hourly intervals and
shown on the screen. In this case there are ten that meet
the Total Major Vehicles criteria, but only three that meet
the Total Minor Units criteria. The result is only three
hours meet both criteria. Since 8 hours are required, the
warrant is not met.

Discussion:

This is certainly the simplest of the options to understand.
It also might make sense to use if you normally collect
volume counts in hourly intervals, but occasionally want
to use 15 minute interval data. You may want the logic
used to evaluate the warrants to be consistent for all
cases regardless what interval was used to collect the
volume data.

- Description
Intended for sites where the volume of iraffic on the
mtersacting roads i approxnately equal

& Fegqui

Summary
Only 3 hours meet minimums.
Criteria is NOT met.

Help

Figure A.13 — Criteria C: 60

Minute Boundaries

This option does away with the idea that “any” hour can be an hour like 7:15-8:15. As such it somewhat limiting in
the number of possible hours that can meet the minimum criteria.

This option has been in PC-Warrants from the beginning. It is the safe option if you can’t decide between one of

the other options.

Use 15 Minute Boundaries - Mode 1: Overlapping Intervals Ok
This is the most controversial option, and probably the one with the least support. However, it has its proponents so

we have included it in the software.

In this option, an hour can be on any 15 minute bound-
ary, so 7:00-8:00 is one possible hour, and 7:15-8:15 is
another possible hour, etc. The software takes the volume
data and forms all of the possible hours from that data.
If you have 24 hours of 15 minute data, it turns out there
are 93 possible hours. The software then evaluates each
possible hour against the warrant criteria and lists the
hours that meet the criteria at the top of the screen.

You can see the result of this analysis on the screen shown
in Figure A.14.

Notice that there are many hours that meet the Total Ma-
jor Vehicles minimums (39) and 10 that meet the Total
Minor Units minimums. Since 10 hours meet both crite-
ria, the warrant is met. This is the same data we saw in
the last option where only three hours met both criteria
and the warrant wasn’t met. What’s going on?
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The first hour shown is from 6:45-7:45, which meets both criteria. The second hour shown is from 7:00-8:00, which
also meets the minimums, and which uses 3 of the same intervals as the first hour shown. In fact the first 8 hours
that meet the warrant minimums only occupied 2.75 hours of data time. But each hour tested is a unique separate
hour of data.

Discussion:

Proponents of this option say that the MUTCD doesn’t specifically forbid this interpretation, in fact, the wording
of “any 8 hours” would imply this is ok. Other users think this double-dipping or overlapping as we call it, isn’t
correct.

This is certainly the most liberal option, since there are 93 possible hours that can be tested to meet the warrant
criteria. If you really want a warrant met, this is your best option.

This option has been in the software from the beginning. It was comments from users who didn’t like this procedure
that led to the development of the next two options.

Use 15 Minute Boundaries - Mode 2: No Overlapping Intervals

Many users of PC-Warrants agree that hours to evaluate can be on any 15 minute boundary, but they don’t think the
same 15 minute interval should be used more than once to meet the minimum volume criteria. This thinking leads
to this option.

This option uses the following logic: w Multi-Way Stop Sign Warrant - Criteria C - Mini... ‘ E H O ‘R ‘
Descn’pﬁun. Summary = " — =
1- Find all 93 possible hours, like Mode 1. skl O

2- Start at midnight and scan through the possible hours.
If an hour is found that meets both the Total Major and
Total Minor minimums, then skip over the used inter-
vals in that hour and start scanning again at the next

Site Daota Required by Criteria
e 300
200

a0

un-used interval. i
3- Continue scanning until the entire day is scanned. o
4- Show the hours that meet both criteria at the top of B el @ del M0 Yes
the screen., sorted by time. LN Em o EE
5- Next show the hours that meet only the Total Major o= I oae e
criteria, sorted by time. . mrEm . Em
6- Finally, show the rest of the hours, sorted by time. 5 ial = el B
533 | Yes 185 Mo Fil No *
| B Concel Help
The result of this logic is shown in Figure A.15. Figure A15—

. . Criteria C: 15 Minute Boundaries, No Overlapping
Notice that the first hour shown is 6:45-7:45. That means

that all of the possible hours before 6:45 AM didn’t meet

both criteria. The hour is displayed at the top of the list. The software skips over the intervals used and starts check-
ing again at 7:45-8:45. This hour meets both criteria so the software skips the used intervals and checks 8:45-9:45
next, which doesn’t meet both the criteria. The same is true at 9:00-10:00, 9:15-10:15, 9:45-10:45, etc.. The next
(and last) hour that meets both criteria is at 11:00-12:00. The software continues scanning, but no other hour meets
both criteria. There are only three hours that meet both criteria, so the warrant is not met.

Discussion:

The software checks every possible 15 minute bounded hour. It only skips over intervals if an hour is found to meet
both criteria. The result is that no two hours that meet the criteria use the same intervals. This logic is probably
closer to what the MUTCD intends. Some users however don’t like the fact that the software starts at midnight and
works down. This won’t necessarily find the worst case hours (traditional peak hours) because the intervals making
up the peak hour may be included in an earlier hour, and therefore skipped over.
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Use 15 Minute Boundaries -Mode 3: Rank by Peak Hour Volumes
This option is the latest to be added to the software. It is based on the comments of a few users who explained how
they manually evaluate multi-way stop sign warrants.

In this option, the logic is as follows: » Multi-Way Stop Sign Warrant - Criteria C - mini... | . [0 X |
1- Find the peak hour from all of the volume data. Description Summary ——
. . Intendead for siles whers the volume of frafsc on the Only 3 hours meal minimums.
2- Evaluate the criteria for that hour, and show the hour | miersecingrasds i aperasmeiely sguel. Cilteria is NOT met
1 Site Data R d by Criteri Criteria C Mini
at the tOp Ofthe hSt. : te Data Require ria mxra inimums e

200
30

3- Discard those intervals from the volume data.

4- Repeat steps 1-3 and find the peak hour from the
remaining volume data. Continue until no more peak
hours can be formed.

|

Peak hours are based on the total of all vehicles for all
approaches and do not include pedestrians. The peak
hour is the time period for the four consecutive 15 minute

o
414 es an Mo 445 No

intervals that have the highest total volume. T e B
255 Mo 53 Mo 314 No
] Mo o Mo (] No
. . . . 0 Mo 1] Ho 0 No ot
The results of this logic are shown in Figure A.16. i oh
Figure A.16 —

The first hour shown is the peak hour for the day. This Criteria C: 15 Minute Boundaries, Peak Hour Rank

is at 12:00-1:00 PM (a total of 718 vehicles). The Total

Major criteria is met, but the Total Minor is not. The soft-

ware throws away these intervals and then finds the next highest peak hour. This is at 7:45-8:45, which meets both
criteria. Discarding these intervals, the next peak hour is at 5:00-6:00 PM, where again the Total Minor minimum is
not met. Continuing like this, the software finds three intervals that meet both criteria.

Discussion:

Note that these intervals are the same as the intervals found in Mode 2, but that doesn’t always happen. The way the
data is scanned determines which intervals get eliminated from inclusion in other hours, so it is possible for Mode 2
and Mode 3 to find different hours that meet the criteria. However it is unlikely that there will be a great difference
in the number of hours that are found to meet the minimums, like you see with Mode 1.

You may find this option seems intuitively to make the most sense, since it looks for peak hours in a way that is
similar to how you might do it manually.

There is a possible problem with the logic used in this option. It is possible, probable even, that some intervals of
data are never evaluated because they become orphaned while finding the peak hours. To see how this works, look
at the figure shown in Figure A.17.

This table is part of the PC-Warrants software. Normally o s i s s S Sl i i T o =
it is not visible. It shows the volume data starting at
midnight at the top and progressing down the table in
15 minute intervals. You can see the times in the far
left column. The far right column is labeled Rank. The
software scans through the volume data and finds the
peak hour. In this case it is from 12:00-13:00. These
intervals are given a rank of 1, which you can see in the
Rank column for these intervals.
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The software then finds the next highest peak hour, which

is at 7:45-8:45, and gives those intervals a rank of 2. This Figure A.17 — Orphaned Interval
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process continues. The fourth highest hour is found at 11:00-12:00. The seventh highest hour is found at 9:45-10:
45. Notice that this leaves an interval at 10:45 in an orphaned state. It is a single interval surrounded by intervals
already used and therefore can’t be part of a new peak hour which requires four consecutive unused intervals. There
are other orphans in this data which aren’t visible in this screen shot. You can have 1, 2 or 3 orphans in a row.

Other studies can and will have orphans, and they could be 3 intervals in a row in the middle of the active part of
your data. For example, your first peak hour may be from 7:00-800. Your second peak may be from 8:45-9:00. This
leaves three orphan intervals at 8:00, 8:15, and 8:30, which for all intents and purposes don’t exist. There isn’t any
way to tell in advance how the data will be distributed in the various peak hours, and therefore no way to avoid the
occasional orphaned intervals.

You may or may not consider this a problem. If you do, then you might be happier with the logic used in Mode 2,
which doesn’t have this problem.

Conclusion

You have seen four different ways to take your 15 minute volume counts and use them to evaluate the Multi-Way
Stop Sign warrants. One of them probably makes a little more sense to you then the others. Select that option in the
Preferences screen, as shown on Page 2, and then leave it.

It is unfortunate that we have this complication in what seems like a fairly simple process. We could have picked
one of the options and said that’s the way it’s going to be. But we aren’t in the business of setting traffic policy, and
we found strong opinions from our users about this issue (usually the comment we get is, “How could anybody in
their right mind not see that the obvious way to do this is ...”, and then they would mention one of the options.)

Since there isn’t any consensus, and since the MUTCD has not been changed to clarify this issue, we chose to give
you the option. In a couple of years, when the MUTCD is modified (with probably a fifth option, sigh), we can
change the software and take out the options.

What About Signal Warrants?

You might ask, “Isn’t this an issue with Signal Warrants as well?”. The short answer is “not really”. This is because the
language used in the Signal Warrant section of the MUTCD is a little more precise and there is more user consensus
on how the language is interpreted. In general, all volume data is organized into hourly data on hourly boundaries,
except for the Peak Hour Warrant, which specifically mentions and allows for hourly data on 15 minute boundaries.
Since you only need one hour to meet the minimum for the Peak Hour Warrant, it doesn’t really matter if you overlap
intervals when you create the possible hours.

If the MUTCD is changed to allow a more liberal organization of hourly data, then PC-Warrants will be changed as
well. Until then, we’ll leave well enough alone.
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Appendix 7: Averaging Mode Option in Multiway Stop Warrants

PC-Warrants includes support for Multi-Way Stop Sign warrants, based on the procedures in the MUTCD (Manual
of Uniform Traffic Control Devices). The software supports the MUTCD 1988 version and also the newer Millen-
nium or MUTCD 2000, 2003 versions.

Since the 1988 version the MUTCD has stated (in part) “ ...vehicular volume entering the intersection from the major
street approaches (total of both approaches) averages at least 300 vehicles per hour...” and ““ from the minor street
approaches (total of both approaches) averages at least 200 units per hour...”.

The key word in those two sentences is the word averages, which implies the user should take the eight highest
hours and find the average of those eight numbers and use that average value to compare to the minimum volume
criteria. In fact, when PC-Warrants was first developed this is what we did. The beta testers told us that this is not the
way they normally evaluated the Multiway Stop warrants; they used the same logic as in the signal warrant section
which requires all eight hours to meet the minimum. They felt the wording used was just not a precise as it should
be. So this is how we designed the software to work.

The MUTCD 2000 was a major update but the wording didn’t change. There was another update in 2003 and again
the wording didn’t change. Finally a few users of PC-Warrants suggested that maybe the intent of the MUTCD was
truly to use averages of the volumes. Since we are not in the business of making policy, the software was changed
so that you can choose whether to use the old procedure, which required that all eight hours meet the criteria, or the
new procedure, which requires that the average of the eight highest hours meets the criteria.

This appendix shows you how the new option works in the software. If you are familiar with PC-Warrants already
then the changes will not be difficult to follow.
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This is the Stop Sign Options screen in the Preferences section in PC-Warrants. This is where you select the various
options available in the software.

« PC-Warrant for Windows Preferences M=13

iPuﬂls ] Reports | Misc Options I

MUTCD 2000/2003: Multi-Way Stop Sign W and Def
Options
[v' Criteria B - Crash Experience
v Criteria C - Mini I and delay
[¥ Criteria D - 80% of Criteria C
[v Require delay data on minor street
Default Minimums
Total of Major Approaches: Vehicles Only 300
Total of Minor Approaches: Vehicles + Peds + Bikes 200
Average Delay to Minor-Street Traffic (secs / veh) 30
Number of Correctible Crashes in Last 12 Months 5
Rural vs Urban Speed Threshold (MPH) 40

Select How to Evaluate the Hourly Data
® Requre Average of 8 highest hours to meet or exceed criteria
(" Require Each of 8 highest hours to meet or exceed criteria

Select How Hourly Data Is Defined
® Use 60 Minute Boundaries

(" Use 15 Minute Boundaries Mode 3: Rank by Peak Hour Volumes

Ok Cancal ] Help
Figure A.18 — Multi Way Stop Sign Options

Near the bottom of the screen is a section labeled Select How to Evaluate the Hourly Data. There are two op-
tions:

Require Average of 8 highest hours to meet or exceed criteria. This is the default option now. Select this if you
want to use the new procedure.

Require Each of 8 highest hours to meet or exceed criteria. This is the old procedure. If you want to continue to
use this procedure then select this option.

You then have to decide how the hourly data is defined. It isn’t clear what the MUTCD means by an hour of data.
See Appendix 6 - Understanding Volume Data Options in Multiway Stop Sign Studies for a complete discussion

of this topic. If the Average procedure is selected, then there are two options:

Use 60 Minute Boundaries. This is the option most users select. The volume data is forced to hourly boundaries,
e.g. 7:00-8:00, 8:00-9:00, etc..

Use 15 Minute Boundaries - Rank by Peak Hour Volumes. This mode finds hourly volumes from 15 minute vol-
ume data in such a way that the maximum hourly volumes are found without using a 15 minute interval more than

once (see Appendix 6 for details).

Click on the Ok button at the bottom of the screen once you have made your selections. You normally only make
these choices once when you first run the updated software.

Figure A.19 shows the detail screen for Criteria C when you are in the Averaging Mode.
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The top of the screen is the same as before; there are no changes there. The bottom section that shows the volumes

has Changed. = Multiway Stop Warrant - Volumes & Delay (Ave Mode) |._[Er>_<|

Desuription Summary
Intended for sltes where tha volime of traffic on the Criteria is met!
g ronds B approd equal,
Site: Data Reguired by Criteria
M 85% Speed = 40 MPH

The software first finds the hourly volumes based on the
setting discussed on the previous page and then shows
them in the grid on the screen. These hours will either
be on hourly boundaries or 15 minute boundaries. The
software then sorts (from highest to lowest) the data
in three different ways, first by Total Major Vehicles,
second by Total Minor Vehicles, and third by Total of
All Vehicles. The top eight lines of the grid are shown
in light blue. These are the values that are used to find
the average.

Each of these titles is a column in the grid shown on the
screen. After each sort the software calculates the aver-
age of the highest eight hours and compares that to the
warrant criteria. The software finds which of the three
sort options either meets the warrant criteria or comes closest. It then takes that sort option and displays the volumes
and the averages on the screen. You can see which sort option is used by checking the three columns. The one that
is in bold is the current sort option used. In the screen above, it is the Total Major Vehicles column.

atals Only ok | Cangel | Help |

Figure A.19 — Criteria C: Averaging Mode

Why have three sorts? We found in our testing that different data sets could meet or not meet the criteria depending
on how the data was sorted. In many cases the limiting factor is the minor approach volume; the major approaches
easily meet the criteria but there isn’t enough traffic on the minor approach. Sorting on the Total Minor Vehicles
brings the hours that might meet the criteria to the top of the list. These hours often are not the highest volume hours
for the major approach since minor approach traffic often has trouble crossing or turning when the major approach
traffic is heaviest. For other intersections with more balanced traffic, sorting on the Total Major Vehicles or the Total
of All Vehicles gives the best results.

Why not have the computer sort on all possible combinations of hours? After all, that’s what computers are really
good at. A little calculation will give you an idea why we couldn’t do this.

The software has to take 8 hours from the pool of possible hours, find the average of those 8 hours for the major
approaches and the minor approaches, and then compare the averages to the criteria. These hours don’t have to be
consecutive or during the same part of the day, you just can’t use the same hour twice.

For hourly volume data there are 24 possible hours for the first of the eight hours, then there are 23 possible hours
for the second (since one is now in use), then 22 for the third, etc. down to 17 possible hours for the eighth hour.
That means there are 24 x 23 x 22 x 21.... x 17 possible combinations to check. This turns out to be a big number
- 30 billion combinations. Even if the software could evaluate each combination in one millisecond it would still
take the computer 30 million seconds (around 1 year) to evaluate the warrant. This is probably not a good approach.
It becomes much, much worse if you start with 15 minute data. It would take 130 million years to check all of the
possible combinations. Clearly, a brute force approach is not going to work very well.

Of course most of the possible hours the computer would generate would not be likely candidates. Also, many of
the combinations would be redundant. Hours 1,2,3.,4,5,6,7,8 have the same average as hours 8,7,6,5,4,3,2,1, as does
8,1,7,2,6,3,5,4. This reduces the actual number of possible combinations considerably. But it still leaves a very
large number.

It also is unlikely that hours early in the morning would be one of the highest hours of the day.
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We looked at many real data sets and it seems that the three sorts we do use will find the hours that are likely to meet
or exceed the criteria.

There are basically three scenarios when you look at the volume data:

1) The highest hourly volumes do not meet the minimum volume criteria. In this case the average of the eight highest
hours will always be too low and the warrant won’t ever be met.

2) There are many hours (more than 8 anyway) that exceed the minimum volume criteria for both the major and
minor approaches. In this case it is easy to find 8 hours where the averages meet the criteria.

3) There are only a few hours where the major volumes, minor volumes, or both exceed the criteria. In this case it
may make a difference how you sort the data. It is this scenario (even though it doesn t happen very often) where the
software needs to find the best set of hours.

So far we haven’t found any data sets where the software fails to find the proper answer. If your data falls into scenario
3 then it is possible that this might happen. This means you can manually find a set of eight hours where the warrant
is met but the software says it isn’t. If this happens to you let us know and we’ll modify the software to fix it.

Notice that this procedure is much more complicated than the older procedure which just required that eight hours
exceed both the major and minor criteria. In this procedure we have to deal with combinations of eight hours to find
the averages. It probably doesn’t sound like much, but it changes the number of combinations to check (in theory)
from 24 to an unreasonably high number.

You can force the software to sort on different columns by clicking on the column title on the grid. You can sort on
the Total Major Vehicles column, the Total Minor Vehicles column, and the Total All Vehicles column. You can’t
sort on any of the other columns. Click on the green box at the top of the column.

Figure A.20 has the same data as the screen on the previous page. In this case the data is sorted by Total Mmor
Vehicles. You can see the column is now in bold type = Multiway Stop Warrant - Volumes & Delay (Avg Mode)
Notice the average is now 167.1, up from 149.5. The || "G s e o e oo on e

Total Major Vehicles average is now 434.4 down from
446.2. Since both of these sets of averages meets the

criteria, it doesn’t matter which you use.

] PP ly 2
Hite Data Required by Criteria
[ £5% Speed > 40 MPH

If you choose to re-sort the data the software will re-
member that sort setting and use it in other screens and
in the reports.

PC-Warrants initially sorts the data checking to see if the
warrant is met for that sort choice. Since both Criteria
C and Criteria D must both be met for the warrant to be
met, the software checks both criteria. This is done in
three steps:

o |

Flgure A.20 - Crlterla C: Minor Vehicles Sort

D)Ifboth Criteria C and Criteria D are met for a particular
sort option then the software stops checking and sets the sort choice accordingly.

2) If both Criteria C and Criteria D are not met the software then checks to see if either Criteria C or Criteria D are
met. If either are met, then the software sets the sort choice to the one that meets the criteria.
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3) If neither Criteria C or Criteria D are met with any of the three sorts then the software finds the sort choice that
produces the highest total average (Major Average plus Minor Average) and sets the sort choice accordingly.

At the end of this process the software has selected the sort option that gives the best possible result with the volume
data available.
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Figure A.21 — Report with Averaging Mode

Figure A.21 shows the report produced with the Averaging Mode selected. It is similar to the older report format
except the bottom section is modified to show the sorted volumes along with the averages for the top eight hours for
both the major and minor approaches. You also see the results of the evaluation for Criteria C and Criteria D in the
space to the right of the volume data.

Conclusion:
If you want to be compatible with the current interpretation of the MUTCD then you probably should select the
Averaging Mode for Multiway Stop warrants. As far as we can tell, this is what the MUTCD intended all along.

It is considerably easier to meet the warrant with this option. Before you needed to have all eight hours above the
minimum. Now you just have to have the average above that value. That means a couple of busy hours can bring
the average above the minimum even if several of the hours have very low traffic volumes.

If you don’t think this is the proper interpretation of the MUTCD, or if you just don’t like this interpretation, then

you can continue to use the older procedure. As stated earlier, we are not in the business of setting policy. The op-
tion is yours.
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