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ProVAL User’s Guide / Introduction

U SIS

INTRODUCTION

ProVAL (Profile Viewing and Analysis) 1%, #tWro&ik 7 07 7 A )V atkx 7o 1L TR -

ATy 52 EDTEDZLY=T VT YT N =T 7TV r—a T, fhixe i
ProVAL (Profile Viewing and Analysis) is an engineeting softwate application that allows you to view and

DIH—=<y bOTUT7 A NNEA VR =bL, RTHIENTEES, 7077 A1 -
analyze longitudinal pavement profiles in many different ways. You can impott profiles from vatious other ITF 4B EHEZIE, T T s ANMEREREL., 0 T AN EEET SN TEET,
formats and view them in the Viewer window. If needed, you can edit profile information and manipulate S PR HAENTED ATINE & o T FIE R A R 5 = L3 Cx £4, ki
the profiles using the Profile Editor. Entire analysis projects can be saved, which pteserves user information e o SRyl P - N .
and analysis inputs. Aftet analyses have been petformed, you can print a teport of the otiginal profile and o AV IFAOTAT 7 AN LAERORITEROME T EHRT 5 2 & TEET
the results of any analyses. AL, PrOVALICBIT %Y 7 b = 7 OEMERE L A~ — K'Y =7 O R TIZONTi
The purpose of this document is to describe all software opetations and hardware requitements for WRLTWET,
ProVAL.
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ProVAL A—%'—#HA K / ProVALDA X b—JL

PROVAL INSTALLATION

Hardware

While ProVAL should run on any system from the past several years, we recommend at least the
following for the most pleasant expetience:

» 2 GHz processor,
» 2GBRAM,
B 1440x900 display resolution (if widescreen display); 1280x960 resolution (for non-widescreen)

ProVAL DAL A M=)

N—=K29x7

ProVAL (T BEAFE £ CTOMEED Y AT A ETIET 21X TR, LFORALy 7L L%
HELEL E9

» 2GHz 7utv¥
» 1GBRAM
> T AT LA SRR 1440 X900 (T A KA 27 U —1);1280 X960 (VA KA 2 U— Lok

Software

Supported operating systems are Windows XP Professional Service Pack 3+, Windows Vista (32 or 64 bit),
and Windows 7 (32 or 64 bit). Microsoft NET Framework 4 Client Profile is requited.

JV72bh9x7F

H AR — FOSIZ, Windows XP Professional Service Pack 3+, Windows Vista (32 or 64
bit), Windows 7 (32 or 64 bit), Microsoft .NET Framework 4 Client Profile T,

Installation

Tf the minimum vetsion of the NET Framework is not installed, it will be downloaded (if necessary) and
installed.

Previous vetsions of ProVAT. 3.5 will be automatically removed. Tfinstalled, ProVAT. 3.4 and any older
versions will remain.

After obtaining the ProVAL installation file (normally named as ProVAL 3.xx.xxxx.exe), launch the
executable installation kit and follow the ProV AL Tnstallation Wizard to complete the process. Tf the
downloaded file is in a zipped form (*.zip), you will need to unzip the file and run the unzipped executable
file (*.exe).

Installation Wizard

Step 1. Run the installation file. A dialog box displays the progtess of extracting and copying the necessary
installation files.

Page 8

1A=

fix/N3—30 2 O NET Framework 734 A h— /L SN TCWRWEES, (LWETHIIE) &
Jra— RBIOA VA M= ThIET,

ProVAL3.5D[HNN—Y a AXHBIICHIBRSNLE T, 1 v A b—LEN7H4A . ProVAL
3ALIETOH N AN—T 3 U35 9,

ProVALA > A h—/L + 7 7 A )L% http://www.roadprofile.com/ 754 7> m— KL%ET,
ProVALA > A h—/L « 7 7 A )L (G#iF, ProVAL 3.xx.xxxx.exe&k H/R) #F yrn—RL
T-thix, FATARERA VA R—b » o hEEBIL, A A M=V ERETTH2DIT
ProVALA Y A h—)b + U 4 PF— RIZE-> TS, Fvra—RKLie7 7 A Vhziple
K (vzip) OLEIE. 77 A NVERERL ., FRRSNIZFEITAHREY 7 A /b (xexe) ZFATL
TLEEW,

1AM =N-21%—F

A7y Tl AR Ty ANEFITLTLES Y, X707 - Ry 7 AT,
WMEIRA A P—v « T A NVOIHEBE L= v -0 RFR S ES,
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ProVAL User's Guide / Getting Started . N -
AT 972 ProVALTY Fa—#— . I U 2R MmN TR S ET, AEFEE

7%, [Taccept the terms in the License Agreement. (71 &> ZEHOL&MCFE LET,) ]

. ZER L £, Tk 2aflid 2ICiE[Next] N F 27 U v 7 LET,

Step 2. The ProVAL End-User License Agreement scteen is shown. Read the Agreement and select “T

accept the terms in the License Agteement.” Click the Next button to continue the process.

End-User License Agreement LY Fa—4¥— - SV R8H

End-User License Agreement Piease read the following license agreement carefully 1
2 (P AN |
Please read the following license agreement carefully | ROV RABHMELCHRATIES |

Profile Viewing and Analysis 3.5 (ProVAL 3.5) License Agreement and

Terms of Use
Profile Viewing and Analysis 3.5 (ProVAL 3.5) License Agreement and
Terms of Use (. License Agreement
License Agreement ProVAL 3.5.(nerenaﬂer the “SOFTWARE") is protected by Tng 17 United States
Code, Copyrights. The Transtec Group, Inc,, 6111 Balcones Drive, Austin, TX, 78731,
ProVAL 3.5 (hereinafter the “SOFTWARE”) is protected by Title 17 United States (hereinatter “TRANSTEC”) and the Federal Highway Administration (heremafter
Code, Copyrights. The Transtec Group, Inc., 8111 Balcones Drive, Austin, TX, 78731, “FHWA") grant you (hereinafier the "USER”) a nonexclusive, nontransferable kcense
(hereinafter “TRANSTEC") and the Federal Highway Administration (hereinafter to use the program, and any ion (collectively referred to
“FHWA”") grant you (hereinafter the "USER") a nonexclusive, nontransferable license hereafter as the “SOFTWARE") in accordance with the terms and conditions of this -
to use the program, and any [( ively referred to
hereafter as the "SOFTWARE") in accordance with the terms and conditions of this - @ I accept the terms in the License Agreement SAEUARHBOEEI-AELET .,
©) [ accept the terms in the License Agreement (I donotaccept the terms in the License Agreement 54 £ X RO &Y EE LEE A,
“) I do not accept the terms in the License Agreement Advanced Installer — =
Advanced Installer < Back | Next > | Cancel 1

R CA=Y 3 VA A b= ENTWBHA, [Modify, Repair or Remove installation (-
If you are insralling the same version, the fallowing “Modify, Repair of Remove installation” window will e X\]\ “_‘/I’@?éﬁ\ ﬂ%?ﬁ\ HigR) J ’f:/ r '07 751{'&?}9 DiIZEREINET, HLED 7:7 va
show up instead. Select the desired action and proceed. The following steps show only for the new VEBRINL CHEA T ZEW, IROAT v FIHFROA VA M=V DGEEDOHRFTRINE

installation process. 9,

‘ Modify, Repair or Remove installation ¥R F—ILOEE, B, AR
f | Select the operation you wish to perform, BRMFEBIRL TSV

Modify, Repair or Remove installation : ﬁ_u

Select the operation you wish to perform.

BROA VR F—LRETIS—EHHL
FY. FAFLFXIS—T 71,23 —+
hy b, BREBRESBELET,

j Repair Repair {1
@ T inth = 2 } D@ Repairs errors in the most recent instalation state - fixes
epairs errors in the most recent installation state - fixes Pl : 3
‘@ insaing b coenupt files, dhartetits and regisiry entries. missing or corrupt files, shortcuts and registry entries.
Re @ Remove HIEX
Removes ProVAL 3.5 from your computer,
@ Removes ProVAL 3.5 from your computer. ‘ aAYEa—%h5 ProVAL 3.5 ZHIRLET,

Advanced Installer
[ <ok |

Page 9 W
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ProVAL User's Guide / Getting Started AT w73, [Select Installation Folder (> A h—NST7 +VFOFIR) ] v 1 v RUD3,
BEEDA LA b=/ s T4 () 2T 250 HOVIERRD 7+ VT2 BRT D

& it - F e
Step 3. The “Select Tnstallation Folder” prompts for you to either use the default installation folder AN EERLTEET, T A&k d 51T Next] R & &7 Y v 7 LET,
(recommended) or select a different folder. If all is well, click the Install button to proceed. - »

—— Select Installation Folder 1 ¥R F—ILE T+ L F DR i N
Select Installation Folder n | This is the folder where ProVAL 3.5 will be installed., _?.
This is the folder where ProvAL 3.5 will be installed ProVAL 3.5 B84 Y XA h—IENhZ 7+ L TT

To install in this folder, dick “Install”, To install to a different folder, enter it below or dick

Browse".
To install in this folder, dick “Install”. To install to a different folder, enter it below or dick ZDIANFITA VR F—LT BBEEInstalllZ 2 ) v LET, BDTHIL
g ovae - 124 VR b= BBAIE, FICANT Bh, [Browsel®H U v LET.
Folder:

; [c:'pmgm Files (x86) FHWA\ProVAL 3.5\ Browse...
[c:\vmgram Files (x86) \FHWA\ProVAL 3.5\ Browse...

Advanced Installer
Advanced Installer [ <Back |[ ®mstal | [ cancel |
[ <eosk |[Hwswl ] [ conce
AT o7 4 A VA NERRBDNLBER B Y ET, ZOM. Ta L AT
Step 4. The installation process may take a moment while the progtess bar shows the installation status. A A }‘_/1’@@?547(7%3\‘ LTWEd,

ProVAL 35 Setup.
‘ Installing ProVAL 3.5 ProVAL 3.5 4 R h—)Lth
Installing ProVAL 3.5
— ) ‘ Please wait while the Setup Wizard installs ProVAL 3.5. This may take several
Please wait while the Setup Wizard installs ProVAL 3.5. This may take several MAUEES. g1y h Py T - 90 H— FHSProVAL 3.5 4 VR F—ILT BRBES 1
e o A VR F—LISEHS M BRERBY ET,
Status: Extracting files from archive
Status: Extracting files from archive c n |
|
Advanced Instaler
Advanced Installer - | -
S <Back | Instal Cancel
< Back Install | | Cancel I i = - L_]
Page 10
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= . g . . s e B N

ProVAL User's Guide / Getting Started AT /705' AL AR—ADTETTH L ProVAL AL AR T A P ROkt 4
ROMRFRINET, [Finish]Z 2 U > 7 LT EEW, ProVAL 3.5 IZBEIL T, #hd 57

Step 5. When the installation is complete, the final window of the ProVAL Tnstallation Wizard will display. Biz7 7D_U 7= j/_ FERHLTIES D, BRLATES
Click Finish. Navigate to ProVAL 3.5 and launch the application to begin. Have fun!

15 ProVAL 3.5 Setup

Completing the ProVAL 3.5
Setup Wizard

ProVAL35 ¥y k7 v T - 94 ¥—F
MNETLELE,

Click the Finish” button to exit the Setup Wizard,

Y b7V T Y4 Y—FEETI SIS, [Finish] % >
E9UvILET,

Completing the ProVAL 3.5
Setup Wizard

Click the "Finish” button to exit the Setup Wizard.

" Page 11 " Page 11
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ProVAL A—H%—#HA F / tho D

GETTING STARTED

Welcome Wizard

If no eatlier versions of ProVAL are installed, the first time the softwate is started a welcome screen will ask
you some basic questions:

Unit System — Checking the “Use SI Units” would enable ST unit system, otherwise the
application will be in USCS unit system.

Enable Recording Log — Check this option to help with reporting bugs by saving logs of
software operations.

Preferred Language — Select a language for display. Cutrently only English is available.
Default File Type — Select the default file type when adding profile data.

Default Project Path — Sclect the default project path to speed up file lookup.

Before you get started, there is some basic information we need. This will allows us to customize
ProVAL for you. You can always change these values later in the Options.

[~] Use ST Units

[¥| Enable Recording Log

Language Engn
DefatFie Type

Default Project Path ‘C:\]AmT:dlCodePruVALTes!s\WS test\Workshop Sarmil] o Browse... .l

e x

This gives you a convenient way to specify preferences. The Welcome Wizard only shows once after each
installation. You can also modify those settings later on by using the Options dialog box.

Behavior of User Interface

The following desctibes the behaviot of the ProVAL Graphical User Tnterface (GUT):

>
>
»

The window position is saved.

The software complies with Section 508 accessibility requirements.

Allows you to minimize navigation elements and analysis inputs to maximize screen real-
estate.

Page 12

[Hd
MMBE? 1 ¥ — K

V7 N =T &FUH TR L7z L X2, ProVAL OFIIN—Y 2 VA VA b= E T
WRWGE PIEE BT 23O < DO FEARN R EM AR TE 9
» Unit System (H(%) — [Use SI Units (SIHfLAAE )] 2#F = v 27 32 & SI HALR
W2 ENUSOEE, 7Y r— 3 Ui USCS BALRICAR Y £,
» Enable Recording Log (1 7 OFiEkZ AIREIC T D) —Z DA T av e F v 7§D L,
V7 b =2 TEAEO T I MRAES AL, NTHEOBITIZRY £,
» Language (538 —FP-SHEABNLET, BUEITEEEOAHFIHARETT,
» Default File Type (7 7 A VIER) —7F 07 7 A LT —ZBIEOREED 7 7 A LR
ZEIR L £7,
» Default Project Path (fR77JE) —IsR % F.30 2 T2 DIZBEE OIRIFHE A IR L £,
Before you get started, there is some basic information we need, This wil alows us to customize
ProVAL for you, You can always change these values later in the Opbons,

R8— T BRIV OHERMRABETS . ProVAL O
TEFET, chS5DREIL Options AT\ THEET

[Pavement Profie (opf) - |
Default Project Path IC:uﬁw \ProvAL TestsPV3

ZAUE, BRIBML A RE T 2 B AR T, MIIROE Y 1 = NiEL A U R b= DRI
—ERFFERINET, B AT var - A Tas Ry AEFEXE, T O
EEBTEET 2 LNTEET,

1—YEmEOKEE

LUFIZ, ProVAL 77 7 4 )b« 2—H « f H—T =2 —2A (GUI) O@fEERLET :

> Uy RUMEMEESET,

P VT RNY=TIETAVIDOI ALY TF— g VUEE 508 RICBIT S —WHiEE L
WSFLTVWET,

v TES— U a R L RHTIREO AT A o NI U B YA X OHIR 2 R RBRIZ L E T,
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ProVAL 2—H—74 F / 1%

Home Screen

This is the starting scteen when no project is cuttently open. It consists of three main sections: the toolbat,
Recent Projects, and ProVAL Online (if the Internet is accessible and the “Show Online Content on the

Start Page” is selected in the program Options screen).

[ Screenshat

(i) W Hep -
tting Searzed

Bl

Recent Projects ProVAL Online
News

Fricay, November 08, 2013 Grand Qpening of Oniine ProVAL HelpDesk
Tuesday, July 30, 2013 ProVAL 3.40.0207 Released
Friday, July12, 2013 ProVAL 3.40.0296 Released
Thursday, April 11, 2013 ProVAL 3.40.0294 Released
Wednesday, March 77, 2013 ProVAL 3.40.0293 Released
Thurselay, November 15, 2012 ProVAL 3.40 Released
Wednesday, Navember 14, 2012 ProVAL 3.30.0761 Released
Tuesday, August07, 012 ProVAL 3.30.0257 Released
Fidey, May 25,2012 ProVAL 3.30,0255 Released
Wednesdsy, Jenuary 25, 2012 ProVAL 3.30.0245 Released
Workshops
Wednesday, October15, 2014 ProVAL Workshop in New Mexico

Page 13

F—LEH

i, 7a v bRV TORWEAD A Y — NEE T, 3 2DF 7 ¥ 3 VTR S
ATWET : Y —/L3—_ Recent Projects (Jxilf> 7' 2= ), ProVALOnline (1 > %
—F v FINT VR ARHET, 70 S T L AT L 3 VHEHIO [Show Online Content on the Start
Page (A ¥ — MNEIHIZA Y T A U HEfiEFTT D) ] BRRENLTODEE),

- '

I J | & Ostions |

X = || [ Sceeenshat |

il e el [P S

(Recent Projects ot onoe |
News

Friday, Nevember08, 213 Grand Opening of Online Pro\AL Helplesk
Tumeay, kit 30, 2015 ProVAL 3.40.0907 Released
Friday, Jaty12, 2012 ProVAL 3.40.0296 Released
Thursday, Apni 11, 213 ProVAL 3.40.0254 Released
Weckesdday, March 77, 2013 ProVAL 3.40,0293 Released
Thurday, Mevmenbert, 212 ProVAL 340 Released
Wednesday, Nevember1d, 202 ProVAl 3.30.0261 Released
Tuesdey, fugust 07, 2012 ProVAL 3.30,0257 Released
Friday, May 25, 2012 ProWAL 3,30.0255 Releasad
Wednesdey, linuary 2%, 2912 ProVAL 3.30,0245 Released
: :
Wednesdoy, October15, 2014 ProVAL Workshop in New Mexico
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Tf the Tnternet is not available, the PtoVAL Online section will be blank or on rare occasions, the “Action
canceled” message will be displayed instead.

Under Recent Projects are listed recently analyzed and saved projects. The most tecent unsaved project, if
any, will be in the lower left cornet:

& Options |
[l Screenshot|

‘ |3/|

o o
u.m,| @ Help

12_SAM_Sample

08_PCM_with lead_in_out Friday, November 08,2013 Grand Opening of Online ProVAL HelpDesk
$Hiifcde shtisios Tuesday, Juy %, 2013 ProVAL 3,40.0297 Released
MS_CAT_C
01_Basic Sample Friday, July 12, 2013 ProVAL 3.40.0296 Released
Thursday, April 11,2013 ProVAL 3.40,0294 Released

Wednesday, March 27, 2013 ProVAL 3.40.0293 Released
Thursday, November15, 2012 ProVAL 3.40 Released
Wednesday, November 14, 2012 ProVAL 3,30.0261 Released
Tuesday, August 07,2012 ProVAL 3.30.0257 Released
Friday, May 25, 2012 Vi 3 5
Wednesday, January 25,2012 ProVAL 3.30.0245 Released
Workshops

Wednesday, October 15,2014 ProVAL Workshop in New Mexico

= 12 SAM_Sample

The Getting Started menu has the following featutes:

> New: Create a new project.
» Open: Open a previously saved project by specifying the path and filename.
P Clear History: Clear recent projects and unsaved projects.

The Tools menu includes:

> Options: Allows you to customize several features of the application. See the Options
section for details.

B Screenshot: Store a screenshot of the entire application to the Windows clipboard.

> Help

Save Logs: Save event logs in zip format in order to report bugs or issues.

User’s Guide: This opens the PDF version of the ProVAL Uset’s manual for viewing.
Support Online help via the ProV AL website.

About About window to show vetsion humbet and othet information.

The Recent Projects screen has the following features:

P List of recent projects and most recent unsaved project, if any.
The ProVAL Online screen has the following features:

P Shows the latest news and upcoming workshops. You can elect to turn this off in the
Options.

Page 14
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A U —F v NBFIHAHE TR WAL, ProVAL Online O 7 3 3 U XZEMic 720 9,
F7TFENUC, [Actioncanceled (D HENZT 7 v a)] A ve—URbVICERS
nEJ,

Recent Projects O [ (Zi%, ilt, TR L OMRF ST 0y =7 bOY A MBRERINE
?’ %%%ﬁbb‘ﬂiﬁ<f—@7ﬂ/l7 F3H LbiuE, —FLETFICFERESNET

& | .& Optons

- |7 B | 5 ot

e HT;:'” g-Hsp

et
Recent ﬁ‘a ProVAL Online |
12_SAM_Sample News
DA HE wl ol o iy Nevemier s, 213 Grand Opening of Online ProVAL HelpDesk
03_Ride Statstics.

= Tuesdy, by 30,2013 ProVAL 3.40,0297 Released
MS_CAT C e
01_Basic Sample Fridey, Ity 12, 2013 ProWAL 3.40.0206 Released

Thursday, 4pri1l, 213 ProyAL 3.40.0294 Released
Wednesdey, Merch 27, 2013 ProVAL 3.40.0293 Released
Thissday, Hovember 15, 2012 ProvAL 3.40 Released

Wednesday, November 14, 2012 ProVAL 3.30.0261 Released

Tussday, Augua 07, 2012 ProVAL 3,30.0257 Released

Fridey, Mey 25, 2012 ProVAL 3.30.0255 Released

Wednesday, January 25, 2012 ProVAL 3.30.0245 Released

Workshops

Wiednesday, October15, 2014 ProVAl Workshop in New Mexico

== 12 _SAM_Sample

Getting Started A = = —|ZIFRDIEREN H Y £ :
» New (FH) : HLnwuv=s hEERLET,
» Open (BAS) : J{TL 77 A NAZIEEL, URMRELIZ TP =7 baBE £,
» Clear History (EEHZE) : BB L ORRGFO T 0y =7 M EHELET,

Tools A =a—[IRD LB :
» Options (A7 ar) : TFVr—2arDOnL DPOMREE DAL~ A X+ HZ &
MTEET, sHMIC OV TIEL, Options DEAZSH L TLZE W,
» Screenshot (RZ7 V—ray b)) U4 RORADI Y v FR— N7 7Y r—v
aYDAZY—rvay MERELET,
» Help (~17)
Save Logs (7 7 ORAF) « N7 E72 T LT 572D zip JBATA R b
07 ERAELET,
User’s Guide (=-—"— 7 A F) :PDF ix® ProVAL = —¥ <=7 L& & £7,
Support (7R— 1) i ProVAL 7V = 7 A MZEDBATA 2 « ~ILT,
About (X— 3 UNEH) A= a UEBB IO REFR R LE T,

Recent Projects [ i | ZIZIRDOEEREN > D £ 9 -
» %7‘?@71:’/::7 FBIOEFOREGFE T e =7 FOY A b,

ProVAL Online [Hifi |ZIZK DOEERED & 0 7 -
» =2 ABLOTPTEINTWDL T —F v a vy 7HFKRLET, Options T D
REAATICTHIENTEET,
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Once a project has been created or opened, the Project menu contains the following items:

YyYvyvy

ProVAL User's Guide / Getting Started

Close Project: Close the curtent project.
Add Files: Add profile data to the current project.

Save: Save the current project ot save as a different project.

Report: Create a PDF, Excel or Text repott.

(i)

Close AddFiles Save Report
Project v -

Page 15
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TuY=s FaefEb LI 2 LITX Y| Project A =2 —|{TIROEANF RS NET :

»
|

|
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Close Project (7= N&U5) : BUEEE PO T 0y =7 FEPALET,
Add Files (7 7 A Vi) : BEEETO T oY= s M a 7 7y A VT —4 %l
mLEd,

Save (fR1F) : BUEEEF O TV s e BEERED LWL RTE DT TIRIEL
7

Report (L'7R— ) : PDF, =27 t/L, FX¥A MREELER LET,

&RrE =

Close AddFiles Save Repor
Project - -
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File and Project Management

The file and project management in ProVAL is detailed as follows:

>
»

ProVAL can open ProVAL project files and ProVAL-compatible profile data files.

You may have multiple instances of ProVAL on the same computer. Fach instance of the
software can have only one project open. The same file or project cannot be opened in
multiple instances.

The project file (*.pvp) contains both project settings and profile data (stored in PPF formats
- ProVAL’s native data format as well as the ASTM International standard format).

Previous versions of projects (e.g., *.pv3, *.pv2, and associated *.ppf files) can be imported.
Tndividual profile data files can be extracted in PPF format from the project file in the Viewer
window.

The project files can be opened using standard Windows techniques, including dialog boxes
(i.c., via Open button on the home screen or Open menu from the application menu), drag-
and-drop (i.e., drag a project file from Windows explorer to the ProVAL application areas),
most recently used (MRU) files (i.e., from the Application Menu/Recent Projects or simply
clicking any recent project listed on the panel under the Getting Started of the ProVAL
starting page), and file association (i.e., double-clicking a *.pvp, *.pv3, or*.pv2 file within the
Windows explorer).

Once a project is active, profile data files can be imported using the Add Files button on the
toolbar or the drag-and-drop option (ic., drag from Windows explorer to the ProVAIL
application areas).

Profile data files can also be imported using file association (i.e., double-clicking any ProVAT -
compatible data files such as *.ppf, *.erd, etc. within the Windows explorer). An “Untitled”
project will be created automatically. Users can then use Save As to save it to another
filename or simply discard it (the latter is useful for a quick view of data without saving any
projects).

« Doc.. b ProV. » + | 43 | search ProVaL 34 Sam.. 0
Organize » Share with = Burn New folder g~ A 9
Documents library K b ol
ProVAL 3.4 Samples
| Datz import 04b_APSync-test
) Extra 103_Ride Statistics
| Template 09_PCM_vs PB
101_Basic Sample 107_PCM_Not-so-good
14_OWL_Sample 106_PCM_Concrete test
113_AFM Sample 05_PCM_Asphalt test
00_Data Import [71042_APSync-arg
112_SAM_Sample 7108_PCM_with lead_in_out
115_Case Studies 10_PSD_Sample
102 Profiler Comparison | 11_PSD_ID Profile Features
, 20 items
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Zrane70dxy bORRE

ProVAL IZBIF 57 7 AT rY =2 NOFHICOWTLITFICGER L £9 ¢

>

»

ProVAL |& ProVAL 7Y =2 b+ 77 A LI L ProVAL A#MEDH L7 v 7 7 A )L
TR e Ty ANVERSZENRTEET,
L2 Ea—20 L2 ProVAL DEEDO Y 4 RURH LIS LvEdA, Y7 Y
T DET 4V RUiE 1207 aY ey MEFERS ZENTEET, RALT7 7 AL
TV NEEBEOT 4 RUTHL ZLIETEEEA,
FaYxs kT rAN (pyp) . FEVS b by T4 VI BEOTRT 7 AN
7 —# (PPF JE:—ASTM [EEELHEA & A7 ProVAL ARDT —# B — TIRFE
NTWD) DO EEATHET,
HR=Yaror7ay=r b (BlxiE*pv3, *pv2 3 X OBHT 5*ppf 7 7 A /L) 13A
VR— T LI ENTEET,
flx DT 77 ANT—H  « T3 A MIE2a—THEDT Ol k- T7 A5
PPF JZTHIH T 2 Z &R TE £,
TaYxl ko 77 A IUIHERED Windows BEEEE > TR Z &N TEEY, 44T
vy Ry 7 A (R—LEHAIO Open RE LT 7V r—3 2 A==2—0 Open A=
2=), NIu 7 TR Ray7 (Fad=s k774 L% Windows Explorer 7>
5 ProVAL ~ K7 v 74 2), Riifiotz7 7 AN (TFVr—varA=a—0kil
otz 7 AV, &5 \iE ProVAL Bih~2— D Getting Started D FIZdH 573k Y
A RENTREOT ey =y VERMICZ Y v 7T D) T 7 A L OBEAAT
(Windows Explorer NO*.pvp, *pv3, *pv2 7 7 A NE X TN U v 7 F5)3RE,
Il NEEINCTHE, TR T s ANT—F Ty AME, VA8 —D Add
Files R# v RF v 27« 7 K+ Fr v 7 (Windows Explorer 7* & ProVAL ~ R Z »
792) TAUR— R THZENTEET,
TaT gy ANT =8« Ty ANHT 7 A LORERTF (Windows Explorer PN>*.ppf,
*erd 72 £ D ProVAL & MO H DT —4 - 77 ANELTNT Vv 7§ 5) ZERAL
TAVHR—= 52 ENTEET, [Untitled (BHRZRE)] D7 =s FBBEEINIC
EREN D DT, Save As WA RTZ DT TRAFT 27, BICHEEL E3, (&7
nYx/ MR EETICT =2 2 TIERSERLET, )

|- % Doc.. ¥ ProV.. » ».| 49 W Search ProVAl 3450m. 2
Organize > Sharewith v Bum  Mewfolder 33 ~ [1 @
Documents library A i
ProVAL 34 Semples
| Dats impart 04b_APSync-test
). Extra 03_Fade Statisties
L Template 09_PCM_vs PB
01_Basic Sarnple 07_PCM_Not-sa-good
14_OWL_Samgple 06_PCM_Concrete test
© 13_AFM _Sarnple 05_PCM_Asphatt test
00_Data Impart Ma_APSync-arg
12_SAM_Sample (08_PCM_with leac_in_out
1715 _Case Studies 10_PSD_Sample
02_Profiler Comparison 11_PSD_ID Profile Features
* 20 items
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Add Files

You can use the Add Files button in the toolbar to select and add profile data files to the current project.

A dialog box will appeat when you click the Add Files button. Files of the Default File Type set in the
Options ate displayed. To view other file types, use the dropdown menu.

_ _ E——

) PoUAL35 Sompies » Daaimport——+1 3|

Organize v New folder =~ 0 @
L Ivan *  Name : Date modi.. Type Size "
| Korgah-Ostadi . ) -

} bevde b |+ | 00_Basic_Sample 10/29/200...  ERD Profile
§ v u
MaRe et i 00 Basic Sample  1/31/2011.. Pavement Profile
. MiniDV Tapes - == "
) | 01_Dipstick.ELV 2716/2005 ... ELVFile =
L. ProVAL 3.5 Deliverable 2
|| 02_Paveset.pvst 171372005 .. PVST File
T [J03FHWA-P.BOL  97/20113.. B61File
J. ProVAL 35 Deliverable
| 04_Ames.LDF 8/4/20064... LDFFile
A PV GPS Samples m
|| 05_Ames.adf 4/272007 1. ADF File
1l ProVAL 3.5 Samples -
|_| 06_BinaryERD.BIN 12/9/2002 BIN File
). Advanced — i
- ¥ | || 06_BinaryERD 12/9/2002 ... ERD Profile
). Data import 3 ; £
|7 07 _Dynatest 2/2/2007 8., RSP File -
4 Bxtra - 4 m |
File name: -
Ames Ames (*.ard, *.adf, * Idf)
Dipstick (*.ehv)
S Dt Dynatest RSP ('r5p)
ERD ERD (*.exd)

KiLaw KLaw (*.a", *.p*)
Pavement Profile Pavement Profile (*.ppf)
Texas (*.pro)

ProVAL-Compatible File Formats

ProVAL recognizes the following file types. The file extension is listed in parentheses after the desctiption:

B ProVAL 3.1+ Project and embedded data file (pvp)

P ProVAL 3.0 Project and embedded data file (pv3)

» ProVAL 2 Project (pv2) (note that the associated ppf files need to be within the same folder
as the pv?2 file)

P DPavement Profile File (ppf). This is based on the native file specification of ProVAL. It is a
very efficient and secure format. The latest ppf specifications can be downloaded from the
ProVAL website. This format is the basis for the ASTM Profile Data standard.

P ERD (etd): ProVAL recognizes both text formats, and the two 4-byte floating-point binaty

Page 17

771 MVDENM

Y —LN—D[Add Files]| R ¥ v &l 21X, BEEEFO Ty s MTa 7y AT —
B T ANVERP BT LI ENTEET,

B | 2 .

RQ >

[Add Files| R ¥ > %27 Vv o §5L, AA4T707 « Ry ARFRENET, Options [Hj[f
T 74N DT 7 A NMBRD T 7 A ARFRRENET, hOBRERFTHITIEL. R
wTHE A= a— A LET,

|- » ProVAL 35 Samples » Data import

Mew folder

Crganize =

L bvan *  Name
L Kargah-Ostadi
L maybe veda bug

Type Size

ERD Profile

Pavenent Profile

|+ 00_Basic_Sample
.'_ 00_Basic_Sample

4 MiniDV Tapes e i
|| 01 _Dipstick.ELV ELV File B
L0 ProVAL 3.5 Deliverable Eis
- | 02_Paveset.pvst PYST File
L images

| 03_FHWA-IP.BO1 BO1 File

. ProVAL 3.5 Deliverable

B PV GRS Samud | 04_Ames.| DF LDF File
"p s s'"pels | 05 Ames.adf ADF File
i g [ 06._BinaryERDLBIN BIN File
L Advanced 4 2 =
[ 2] 06_BinaryERD ERD Profile
. Dataimpert "
| 07_Dynatest RSP File
L Bira - 4
File name:
iesi. )
Ames Ames (*.ard, .adf, *.Idf)
Dipstick {*.elv]
S ————— yratest Dynatest RSP .rsp)
ERD ERD {*.erd)

KiLaw KiLaw (*.a", "p")
Pavement Profile Pavement Profile (*.ppf)
Teas (*.pro)

ProVAL tEifiltNH 37 7 1 MER

ProVAL IZIRD 7 7 A WIER &G L E 3, FHIMNIZ T 7 A WIRR ¢ :

» ProVAL3.l+ YV =/ hBILUOHEDAENTZT—4 - 7714 (pvp)

» ProVAL3.0 7mvVx7 hBLUEDAENLT —F - 7714V (pv3)

» ProVAL2 Fm¥=2 | (pv2) (Bh#ET D ppf 77 A A3 pv2 77 AV ERIC T 1
FRNIZH D UEENSH D Z L ITIEE)

» AT ARNTaT AN T AN (ppf) THULProVAL RFKD T 7 A )b« AL
v 7S, ZAUTERICRA TRER T +—~ v N TT, Bl ppf 22y 7
IZProVAL V= 79 A b3 H 7o a—RFHZENTEET, 2074 —~ > I
ASTM 7’0 7 7 A VT — ZEHEDFLAR TS,

» ERD (erd) : ProVAL [Z7 F A MERI L2 2D 4 o b ORE/ NG 2 5 7 +

Page 17
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formats.  Information about the ERD files can be found on the UMTRI website
(http:/ /www.umtriumich.edu/erd/software/erd_file html). The profile data and most of

the header information ate also imported.
P Dipstick (elv) files: They are Dipstick data in text format without any headers.

P KJLaw Text files (a*): These files usually end with file extensions such as "201", "a02", etc

The profile data and most of the header information ate also imported.

B KJLaw Binaty files (p*): These files usually end with file extensions such as "p01", "p02", etc

The profile data and most of the header information ate also imported.

»  Dynatest RSP File (tsp): These files are generated by the field program of Dynatest Mark IT
or TIT (version 35.00 or above). The rsp event matkers and GPS information can be also

imported.

» TxDOT (pro): ProVAL can import the newer TxDOT “pro” format. Event matkers will

also be imported.

P Ames File (ard, adf, I1df)): These are file formats (adf is newer than 1df) generated by the
Ames profiler field progtams. The GPS information and event markers can also be

imported. Additional event matkers for the lead-in and lead-out locations may be added.
It is possible that other file types could be added to the application’s importing capability in the future, as
manufacturets and software developers make their file specifications available to the FHIWA and the
ProVAL development team.

ProVAL A—%—HA K / 1h 5

—~ v FERBWLET, ERD 7 7 A VICET 2FHIT UMTRL 7 = 7 ¥ A |
(http://www.umtri.umich.edu/erd/software/erd_file.html) TH5 Z &N T E4, Y u 7
TANT = HBLONy H—FEROKH G A v R— N SET,

» Dipstick (elv) 77 A/ : ~y X —D7R\\WT F 2 MEA T Dipstick 7 —4 TY,

» Kllaw 7% A b7 7 AL (a*) : ZHLHDT 7 A VX, i@ Ta01), [a02] 2L~
7 A MR TRDOY T, 70 7 7 A NNT =2 B ROy X —IFROKH S HA
A—hEET,

» KiLaw 2 T 7 4L (p*) : TRHD T 7 A UiE, #@% [poll, [po2d &7 7
AAERFTHRDYVET, 707 7 A NT =2 B LU0y X —IFROKE B A VR
—hShET,

» DynatestRSP 7 7 A /L (rsp) : Z4LH D 7 7 A /UL, Dynatest ¥ —2 11 5 ML T (8
—Var3500H0VEFENUAL) DT 4= R TRy T ML o TIRERENE T,
sp AU N e w—I—b A VR— T HIENRTEET,

» TxDOT (pro) : ProVAL I & ¥ # L\ TxDOT [pro] 74—~ v h& A K-+ 5
ZEMTEES, ARXVE e v—H—bAUF—FINET,

» Ames 7 7 A /L (ldf, adf) : ZNHIE, Ames Va7 7 A T — 74— )L R Tl F

L E o TERRENT= 7 7 A VI (adf 13 1df & W L) T, 1df,adf A <> b -
~V—=H—bA UAR— P TLHIENTEET, BALKEITHT8MA R R v —
H—biBMmEhET,

File Import Wizard A==,V T R =T RBERPEDDT 7 AL« A2y 7 % FHWA 36 L O ProVAL Bi%E
— 2Tk L TR RTRRIC T IUR, A% o7 7 A VBB T 7V r—va oA vik—
NEEJNTIBIN S D ATHEMED B 0 £,

774N - AR —-b-214¥—F

ProVAL can also import genetic files in text format using a File Import Wizard. The genetic text file needs
to consist of profile data in column(s) and separated by a symbol. There shall not be blank lines ot other

non-data lines in the data block. The file headets ate optional and will be skipped during file import. It is
recommended to inspect the data using a text editor and find out additional information about the profile
before using the File Impott Wizard.

The steps to impott such files are as follows:

P Use the Add Files button to start the Open file dialog box.

‘,5 E_) ﬁu%’“l

Close Addf—'ﬂes| Save Report Wewer Editor Analysis | Analysis |
Project | RQ = ll

P Select “All Files” under the Files of type selection and select a generic text file.

Page 18

TrAIN e f R — bk« U4 P —KEMHEH LT, ProVAL 1727 X A MEXDO 7 7 4
NHAVR—= b THIENTEET, TXA N7l EN=7T a7 7y A VT —H
MO S, 5 (Do~ M) ILE > TR BN T ARERH D T, T—47
0y I EOITRT — X TIHRVITIIFE LR NS D E LET, 77 A V- ~y X —3A
TTarThHO, 77 AN, VR— MFEAFy TENET, THA T 4 X EfioTT
—BEREL, 77 AN AR — 4P REFHTIANCT 7 7 A VBT 558
A RO T 2 LR S E T

T ANEAR— N THFIETKRO LY TT
» [AddFiles]’R% > &L COpen 77 A /L« XA T/ « Ry s AxMEET,

Close JlddFﬁesI Save REDnrt \fiewer Edimr Analysis | Analysis
Project - | RO i

» Fileoftype (77 A NMER) OIS [AllFiles (B2THO7 7 A1) ] O, 7%
ANT7 7 ANEERLET,

"~ Page 18
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Loakiin: | |3 Diata impart |
R 5 |+]00_Baskc_samgie.ERD
o8 X T o
Lookin: | (£ Data import v 0% E My Flecernt  S101_Dpstick.ELY
— = e Drocumerits
|+ J00_Basic_Ssmple £ =
{ 3) ::;__IUU,Bashc_Sarnple.mf B =04
My Recent 01_Dipstick,ELY 5 = 05_amas.ack
Documents M Pty |#|08_BineryERD B
B [ 03_FHwa-P B0 8 |+]06_BinarERD ERD
€ 04_Ames LDF ) =07 Dynatest.rsp
Deckiop | | B105_Ames.adf =7 (= 08_K L awTest P9

%) 06_BinaryERD BIN M Pecuier oz Tipoterape
Iz_]ns,am.ysnn.snn |+ |capy of 02_Paveset.erd

3 (= 07_Dynatest RSP
W D—'J i 08 K )LswTest P02 !
Y Doeuments it 09 TxpoTPro.pro My Computer
|| Copy of 02_Paveset.erd '
. Fills ramna: irE.Q_Pavese_i.D\'st ¥
PO oS Mybowok  Flesolbps | AlFes () v Cercel
L e rame: 02 PaveseLpvst v o
Flesolype: | B Cancel e s ooy . - .
ne e d Lom ] b T AN A U b P B, T 7 A AERORRIOD 100 1% KR 5T —7

NERIY 4 RUTHREET, A 2 R— h&§172 ProVAL ALY +—~ > FSEHE L

TV HEE, 7740 A R—L - P— FRFOMRE £,
B A File Import Wizard will pop up with a table displaying the first 100 rows of information 7 7 ’ VA &

from the file. Note that the File Import Wizard will also launch when the imported ProVAT.-

compatible format is corrupted.
Fie Impsart Wizand
Inputs
File Import Wizard
Inputs e (B2 Pzt | [Trme Tex
Sample Interval [ ni Unknawn Locaticn - Station=
- = | Unknawn Lecation - 15342
File 102_Paveset pust =1 | Type Text Sample Interval Unit L '! Unknawn Location -
Swnpie Titsvel i 0l | Unknown Location - Station= Elevation Unit = || s Liocation =
Sample Interval Uit \ .}‘ Hrikrewhiocaiion - [ERe Decimal Symbol ;i.;‘eriod _ .| Unknawn Lecation =
| Unknown Location - B Shntig Rose 5|

Elevation Unit [ =l Uinown Locstian = S =
Decimal Symbal [period -] | Unknown Location - ; I::‘:a': :::‘2 =
Data Starting Row 12 g (e

1 Station=15842 - 4 Lspan=127

2 Interval= 100 = 5 bwok=1

3 Ltim=0 & Luspan=0

4 Lspan=127 7 Rtim=0

5 lLvolt=0 8 Pspenz-12.7 -

6 Lvspan=0

7 Rtim=0

8 Repan=-127 -

P INDEETLEHRT (M%) M TL 72 &0 Sample Interval (V-2 7 /L) . Sample
Interval Unit, (%> 7 /VREOEAL) . Elevation Unit (/& S O HL) . Decimal Symbol (7]
P Fill in information including: Sample Interval, Sample Interval Unit, Elevation Unit, Decimal $mFt5) . Data Starting Row (77— BAEATT), [EfMEZRT — X2 BTSRRI D & |
Symbol, Data Starting Row. As the correct Data Starting Row is selected, several selections F—aTa I FOFNOKIIE T — 4« A TOBRE N TR S NET,

of data types will be displayed depending on the number of columns in the data block.
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Inputs e :j}i_f_aveetfml;- | Type Test

Sample Interval 0l | iknown Location = §73.30
Unknowi Location = 0.00

File jorpavesetput — <[[Type Text Unknewn Location = -47.74

{
in -

Sample Interval [ 01| | Unknown Location ~ 87330 Elevation Unit
Tk 1 Unit ’Cl Unknown Location ~ 000 Decimal Symhul Period v
Sample Interval =

Unknown Location ~ 4774 Data Starting Row [ 52
Elevation Unit in - fa i

Decimal Symbel Period G E3 %

51
Data Starting Row 532 45 {rerordis
s | ~| 53 873.30,000, 4704
s | 5 87340,000, 4774 =
,,E,'«wd& | 55 87351, 000, 4774
53 87330,000, -4774 | 5 87361000, 4174
54 8713.40,000, 4774 = 57 B7E2,000, 4174 -
| 55 87351,000,-47.74
56 87351,000,-47.74
| 57 B7372,000, 4774 . bo«back | [ N> | | Caneet
T | e | ——| > BT SO L CROTT S a WD IEWRT — 4« 2 A TEBOET : Left (/)
Center (H9&), Right (45). Unknown Location (f~H), NotaProfile (7'© 7 7 A /LTl
B Select the correct data type from the following options for each data column: Teft, Center, 20N,
Right, Unknown Location, or Not a Profile.
File Import Wizerd
| Inputs
File Import Wizard
Inputs

Mo feeeers 3|

FUnknown Location

File 102_Paveset.pust ] [Type Tt Sample Interval
Sample Interval 01| iUnknown Location ~ 187330 Sampie Tterval Unit
Sample Interval Unit ft = I — Elevation Unit
Elevation Unit. in ~ | || Ri Decimal Symbol
. Data Starting R
Decimal Symbal Period ¥ :’:"":" g g Row
3 Profile %0 -
Data Starting Row. BRI .
% { ki S«Z :lﬂUl\éﬂ
51 53 87330,000,-47.74 |
B 54 87340, 000, 4774 =
53 87330,000, 4774 55 87351000, -47.74
54 B7340,000, -47.74 = = Ve
gl o 57 &7372,000, 4774
56 (B7361,000, 4774 -
57 |873.72,000, -47.74 1

<k | |y Neas | Concel
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Tnputs

File 102.Paveset.pust

Sample Interval
Sample Interval Unit
Elevation Unit
Decimal Symbol
Data Starting Row

| 52 records:
53 87330,000, 4774
54 87340,000, 4774
55 (87351, 0.00, 4774
s B7261,000, -47.74
57 871372,000, 474

'] | Type

[ o1
ft -

| Not a Profile
| Not a Profile
Left

Text
- 87330

~ 000

-~ 4774

e |

P Click Next> and Finished to import and save the file into the current project.

File Import Wizard
Resilts.

Al fles imported!

Page 21
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File Import Wizard
Inputs.

Fite 02_Paveset.pvst
Sample Interval
Sample Interval Unit
Elevaticn Unit
Decimal Symbeol
Diata Starting Row
50
E
52 |records:
53 87330,000, 4774
54 (87340, 000, 4774
55 87351, 000, 4774
5 87361, 000, 47.74
57 87332,000, 4174

~| | Type

[ g1] NotaProfile

| MotaProfile
- | Left

Text
- 87330
- 000
- 4774

| Mea> | | cancel |

[Next>]2 27V v 7 LTAVR— K TT DL, BUEOT 0T =7 M7 7 A VDR

FINET,

Tie loguant Wi wd
By

s warted

[ pean [}
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g

| Project

=

| Close AddFiles Save

Report

02_Paveset

S

Elevation (in)

40
3
30
25
20
15
10

-10

-20
-25

30
35
40
-45

50

100

150

200

250 300 350 400
Distance (f)

[ 02_Paveser L Ful

450

500

550

600

650
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Elevation {in}

=

00

3% 90 30 400
Distance (f)

480

500

550

500

650

00

Page 22




ProVAL 1—H'—H4 K / b3

ProVAL User's Guide / Getting Started ;*ﬁﬁ

Basic Operation 72 FR L WO 7 1 AT O & 350 TF -
» A7 w7 1:ProVAL 7 — Al O [New]| R ¥ > THID ProVAL 7P =7 L &thd 5
L. [Untitled (BFRRRE)] O7 Y= RHBERESIVET, IO T 7 A VA TRIFT

A step-by-step process for a typical viewing and analysis is as follows: BT LRTEETR. SELOEEIILTHEET

P Step 1: Start a new ProVAL project using the New button on the ProVAL home screen and
it creates an “Untitled” project. You can elect to save is as another file name. T.et’s leave it
for now.
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» AT 97 2:ProVAL ¥ —/ /L 3—D[Add Files| R ¥ &V, AV R— 3257177

ProVAL User's Guide / Getting Started R
ANT —Z 2R LET,

# Step 2: Use the Add Files button on the ProVAL toolbar to select profile data to be
imported. | % ProVAL 34 Semples » Datnimport

Mew folder

Organize +
. <« ProVAL 34 Samples » Data import

Organize v New folder =~ [l @

Mame

(+| D0_Basic_Sample
Name Date modifig

+| 00_Basic_Sample 1/31/2011 2

File name: -

Ares (*.adf,
Dipstick (*.eh)
S — 1 stest RSP ("r52)
ERD (".erd)

KJLaw [*.&*, ".p"
Pavement Profile (*.ppf)
Texas [*.pro)

File name: -

Dipstick (".ehv)

e ———— —

ERD (".erd)
Kilaw (*.a% *.p")

P ATV 3T ANEBINTLE, EDOT T 7 A NDOY LKA NVRIEPARETR A
R—=Fr 774D X MIBMENET,

Teas (*.pro}

P Step 3: After adding a file, a thumbnail of its profile will be added to the list with imported

rofiles available for selection. 0% g E Jnlﬁg\ ’I
e Ethﬁs‘*r"l e meen s am =Sl P | e .
e i, awu|| St ool 15 1 GV . ""’_‘J 130 same > B
- ad R, J i 1 M: e, 4
. - oA
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ProVAL User's Guide / Getting Started > ATYT OGS 2T =y IRy I AET Y I L GROT BT 7 AVERR, i
BELES, @RLI=T 077 AN, VI 7CFERENET, ZHTE D, FERLARN

ORI % Z LR TEET,

- mHdp

B Step 4: Select or de-select the desired profiles by clicking the corresponding checkboxes.
Selected profile traces will be displayed on the chart. You can then proceed with viewing and
analysis functions.

e

Distancc () 455333 Blovation [l 43567

Distarice (ft: 45,8333 Hevation (ink 4 9857

'
7
& 5
7 4
& ]
|
5 i
L I
3 ie
: i
g1 -2
i 4
Ea 4
* 3 fert |
E “ |
" a |
E -+
0 300 1000 1300 2000 230 3000 3500 4000 430 3000 530
E Datance (¥
7
| o)
4
o s 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 -
Gstance (7 . .

—— tSose0 tHe Fll

. ¥ o Adg e Sme Repot |
et -

‘J Optimal WIM Loestor =

[

@ Precision and Bias

Prafile Synchranization

g Profiler Cenification

AP R iy

Uleeation {in)
L R R L T
T T T

2

Levstin i1

ey Profilogragh Simulation
AP Ride Qualty
’ Rolling Stiaightzdge

g smoanness Asmurance

’ Reling Siaightecige

g smosthoes snce

-w ] WG IR0 1M0 LE0 230 L6030 400 430 20 00

T Ditance (0
K Y
.
0 00 1000 1500 200D 2500 3000 3500 4000 4300 3000 5300 o
Distance (1) '
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ProVAL 1—H#—H4 K / a5

Report Functions

The Report button, once clicked with a mouse, lists options for report functions. Select the location and
type of report. The export functions include: Ptint to PDF, Export to Excel and Save to Text.

P Print to PDF: Generate a secured PDF report.
» Export to Excel: Save report data to various Excel worksheets.
P Save to Text: Save report data in vatious text files.

Folder for reparts
i C:\Users\LocalAdmin\Documents\ProVAL 3.4 Samples |

[ Include all data (slower)

ME B
=
Excel Text PDF

Charts in the Viewer and some analysis screens can also be exported as images to either files o the
Clipboard in the PNG format. See Viewer and Analyses sections for details.

Print to PDF

After viewing profiles ot finishing an analysis, you can click the Report button and select PDF to generate a
“secured” PDF report that cannot be modified.

If the option to use the alternate chart template is selected in the Options, the alternate chart colors will be
printed.

| General settings || Alternate Chart Colors |
[l Use SI Units.

[¥| Enable Recording Log

[#| Show Online Content on the Start Page

| V] Use Alternate Chart Template far printing and PDF reports. |
Default File Type [an ey -
Map source Google Maps -

Spreadsheet Program | C:\Program Files (86)\Microsoft Office\Officel \EXCELEXE | | Browse..

Default Project Path | CAUsers\LocalAdmi \Projects | e Browse..

Page 26

HER06E

Report R¥ v a—E7 Vv 745 &, MEFHEDA T v a vinFoRanE ¥, ®EHEON
EEIOXA TEBIRLET, =7 AR— MERIZIRO &Y TJ : Printto PDF (PDF (2
FiIil)) . Export to Excel (=27 Z/L~Dx= 7 AR — I) Save to Text (7 ¥ 2 MEX TORIE),

» Print to PDF : %2472 PDF 5 E 4 (ER L £77,
»  Export to Excel : fix 72/ BN U —7 — hifiEET— X 2R FELET,
> SavetoText : BEX 72T XA b7 7 A L THIEET —F 2 RFELET,

Folder for separts ¥R DI A I
|C\lsers\LocalAdmin Documents\ProVAL 34 Samples |

I Include all data (slower)

E % l | ‘ [k l
= 17 | oot ]
Excel | Tet | POF

o —7 REONOBITHERICIT 52T 71, PNG B THEgEE LT 7 A LV EIEY

Vo7 R—RIZZ I AR— 52 L TEET, FMIIC 2 —T7TBLOMIrOREEZ S M
LTL7EEN,

PDF cHIR

70T 7 A IOREGRBRMRHT O T4, [Report]ZRZ > %2 Y v 2 L, PDF 2R 5 &
EETE 2\ [ S7-] PDF BEENER SN ET,

Options (CBWTHID S T 77 7L — b allT 547 v a el L TR, Blof
THRI S ET,

IEEETE | Arohe: | Cha ohie | Alterate Cha

Tllsesiunits S| BIREMD

¥ Enable Recordinglog 01 DIRRETHREIZT D

& Show Online Content on the Start Page A2 — NEEISH V51 VEMEERTT S
| [ Use Alternate Chart Template for printing and BDF reports. | HIRBIX> PDF &S IXRID Y 5 7 B2

Default File Type M

- o —

Spreadsheet Program | C:\Program Files (86)\Microsoft Office\ Officel AEXCELEXE | | Browse..

Default Project Path | Ci\Users\LocalAdmi roVAL\Projects |
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The secure PDF has the following restrictions:

e Changing the document

e Document assembly

e Page extraction

e Commenting

e Filling of form fields (NA)
e Signing

e Creation of template pages

Page 27

Windew  Help
g secure = sign - Review & Comment - |
BB ez RO R] o0 v T i I
Viewer
14
12
10
]
8
4
z
£
g 2
£
o
-2
-4
5
&
-10
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5,500
Distance {ft)
— 10_Bawic, TEev_Full 30_Basic_Sample_RElev_Full
—_— —

ProVAL 2 —H—7#4 K / 186 %

File Edt View Document Comments Forms Teok Advanced Window Help

;jEmFDF‘ 5.}&.-‘5&.:&- ‘Japm- ) startMemting = [l Secure = Sign =7 Review & Comment =

Viewer

OB ED e 2 @;‘;Eﬁ g,gmn.@;an.m g

Edmvation (in)

o 500 1000 1500 2000 2500 3000 3500 4000 4500
Distance [ft)

——— [0_Basic_Sampfa_LElev._Full

00_Basic_Sample_FElev._Full

5.000

5500

1%% SA7- PDF ITIXR DHIBR3 8 0 £5 -
¢ LEOEW
o LEOAHRK
o S UHhH
e aAUB
¢ T4 —ALT7 4L F~OFRA FIFTERY)
o B4

o TUTL—| s X=UDMEK
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Document Properties k |><\

| Description | Security |Fonts | Initial View | Custom || Advanced |

| Document Security

The document's Security Method restricts what can be done to the document. To remove security
restrictions, set the Security Method to No Security,

Security Method: | Password Security 7V_7 Change Settings...
Canbe Opened by: Acrobat 3.0 and later Show Details...

All contents of the document are encrypted and search engines cannot access the document's metadata,

Documert Restrictions Summary
Printing:  Allowed
Changing the Document:  Not Allowed
Document Assembly: Mot Allowed
Content Copying:  Allowed
Content Copying for Accessibility;  Allowed
Page Extraction: Mot Allowed
Commenting: Mot Allowed
Filling of form fields: Mot Allowed
Signing; Mot Allowed

Creation of Template Pages:  Not Allowed

o -

Export to Excel

Chart and table data from all profile analyses can be exported Fxcel files by clicking the Report button and
selecting Excel. Select Include all data if you wish to include detailed results. Each exported Excel file
contains analysis results from a specific profile trace.

Folder for reports
C\Users\LocalAdmin\D \ProVAL 3.4 Samples |

I [ Include all data (slower) I

Page 28

ProVAL A—H%—#HA F / th D

SAERE L7= PDF 7 7 A LD 7 135 ¢ W
Document Properties N r)(l
[ Description | Securey | Fonts | il view | Custom | Advanced |
Document Security

The document’s Security Method restricts what can be done to the document, To remove security
restrictions, set the Securky Method to Mo Security.

Security Method: | Password Securty v [ change settings... |

Can be Opened by:  ficrobat 3.0 and later

All contents of the document: are encrypted and search engines cannot access the document’s metadata,

Document Restrictions Summary
Prinking:  Aowed
Changing the Document:  Mat Allowed
Document Assembly:  Nat Allowed
Content Copying:  Alowed
Conitent Copying for Accessibilty:  Aowed
Page Extraction:  MNat fllowed
Commenking: Mot Allowed
Filing of Form Fiekds: Mot Allowed
Signing: Mot Allowed

Creation of Template Pages:  Nat Allowed

Help o) [ comel

Excel AT Y AE—b

BCOTaT 7 ANMENOT T 7 L ROT—21%, [Report| R&¥ %27 U w7 L, [Excell Zi&R L
T, Excel 77 A NET T AR— T 5 ENTEET, FFMRMEREZNZ7ZWIEEIZ, Include all
data (2THREENT—F) ZRINTEFET, ThEhOT 7 AR — b &7z Excel 77 A LT
X, BEDT BT 7 A NOFRNTTER E G ET

Folder for reports

;-C:\Um\Ln(aMdmin\Documms\Pm‘ML 3.4 samples |

I | lInclude all data (slower} I
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Users can launch the Fxcel application and open the ProVAL-exported Fxcel files. For each worksheet
within an Excel file, data will be artanged in columns with approptiate headings and units.

I3 Microsoft Excel - tmp3DC.tmp
‘Elﬂﬁ:ummmwmmmnumnmm

IR SR Wi - BT - S A

Sl

|24 ,&grlr'

e ‘j‘ !! 100% !

il

0~ B I UIES

& Distance (i)

&R
7]
3
1| 0207018
5 | 0414037
B | 062105
7| 0628073
B | 1035092
9| 12411
10] 1449128
11] 1656148
12| 1883188
13| 2070183
14] 2277201
15| 248422
2691238
289925
3105274
9| 3312283
20 3519311
372639
3933348
4140368
4| 4347384
4554003
4761421
4968439
5175457
5382476
0| 5590404
5796513
32| 6003531
33| 6210549
6.417567
35| 6624566

o
1505260

0002735
0016092
0029445
0030752
0032148
0045492
0046836
0.04818
0049512
0062856
0.00779
01384
018454
-0.19549
-0.18203
014459
014315
014172
014028
012685
012544
0124
011058
010916
010775
-0.10634
010493
010351
01141
011268
011126
009785

4 WS ampsoc /T
7 b | Aucshepess N N 1.0 2 ) oAl G2 (8] () O -

[
LElev.

0
0207018
0414037
0621055
0828073
1035092

12421
1449128
1 B55145
1863165
2070183
22r72M

248422
2691235
289525
3105274
3312293
3513311
374328
3533348
4140%5
4347384
4554403
4761421
4963439
5175457
5352478
5 583434
5796513
6003531
6210549
6 417567
£ 624535

| E

1 D L =3
1505260 RElev
[Distznce [JE levation ( Distance (| Elevation (in)

T 0001368

0012012
0024024
0035036
0035036
0084024
0107586
0107952
0131216
0155858
0155808
0155748
00957
00383
-0.03425
0722
-0.060t6
-0.06011
-0.04807
-0.03604
-0.036
001198
001195
001194
0012072
0.024072
0024072
0024072
0024072
0024072
0036072
003606
0048046
0060636

|«

AT A

=aul

Ready

Data in tables and charts will be saved to each worksheet for post processing (such as: plug in pay
schedule for bonus/penalty computation). Due to limitation of rows in Fxcel 2003 and earlier, you
should be cautious when exporting data that exceeds 65,536 rows (including the data column
headers). Fxcel 2007 and later have a maximum of 1,048,576 rows. Report charts will not be
included in the exported Fxcel files. However, you can use the ProVAL built-in screenshot tool
button to export chart images to the Windows clipboard then insert into other documents or

spreadsheets.
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Z—H—% Excel 77U 7r— =z U EEE) LT ProVAL 7»H =7 AR — k &fiz Excel 7 7 A /L
FRR ZENTEET, Excel 7 7 A VNDEY —27 > — hOT—H %, @Y7 R H L & HEAL TS
LENET,

B3 Microsoft Excal - tmp3DC.tmp
F] B G Mew fest Fgmat Jok e Mindn tep AdbeROF
HERERT RERE S Vi YR TR - S0 AR gHgm!

HE S 1= e e W S T oL

=10 B 7 U |EERS %o % DA !uc‘__gj

B Distance iff)
] T DT = I T N I T
| 150-5200: LElev. 150-5280: RElev.
Elevallnn { Distancea ({Elewstion (ir)
IR 0 Dm2012
0.207018. D.002735 0.207018| 0.024024
0414037 001E092 0414057 006056
0621055 0022448 0.621085 0036036
0828073 0030702 0823073 0024024
1035092 0032148 1.035092) 0107958
1.24211 D045492 124211 Q107952
1.449128 0.04E835 1449128 0121016
1650146 004818 1 GE6146 O 155050
| 1.863165 0.043512 1853185 0155808
183 DO66SS 2070153 0155748
201 000779 2277201 0.0957
248422 01384  248£20 DO3EI
2697238 015494 269123 008425
2899056 0D.19549 2.898355| 00722
3105274 01E03 3105274 -0060ME|
332293 014459 3312253 -0.06011
40.14315 3519311 004807
01472 3 0 e
40.14028, 3.933348 003%
33 01665 414095 000158
j | 4347384 012544 4347384 001195
4554403 012401 4554403 001124
ATEI421 011088 4751421 0012072
4.968439 D.I0916 4.956439 0.024072
5.175457 010775 5175457 0024072
5302476 010634 5300476 0024072
5.582494 010493 S5.589434) 0024072
5798513 010851 5796513 0024073
-0.1141 5.003531 0036072
0.11268 5210543 [0.03606
D115 541767 D 048048
624556 O

arges. Lo Resisu

-4
&

3

~ c.|u-.-h=u ol —

Ecnicn

K
12

I« 2]

ooy g | aosepese N N OO i A @l o 2-A-===aafl

Ready

XTI T T OT —ZIEFHRNI (2 & TP EDR—F AT T ¢ & 3R T DHREZ B
T 5 & 9B DIt T — 7 >— MIREES L E T, Excel 2003 LLFTO E O TIHIZHIFR 2 &
LHDIE (N X —5EOTT—HFIN) 65,686 T2 5T — X/ AR— b 5L EITIFE
BB TY, Excel 2007 LAFED & D13 KT 1,048,576 1T W £9°, LAR— FOXFICIX, =7
AR—h &7z Excel 77 A VTG ENEEA, 1TV Z, Windows D27 Y v 7 R— N7 F
T AT AR— 1 F5HProVALDAZ J—23ay b« V—LRZ &AL T, oo R¥=
AV IRAT Ly Ry — MIFFATHZELTEET,
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Save to Text

Folder for reports

Chatt and table data from all profile analyses can be exported to text files by clicking the Report button and
selecting Text. Select Include all data if you wish to include detailed results. One or more files will be
generated for the analysis results from the data sets.

{c;\lkm\[ |Admin\D

g&

-}
=]
m

Select the folder to where reports will be saved.

b | gr Favorites
# Links
4 1‘_| My Documents
4 | ProVAL 34 Samples
|, Dataimport
L. Bxtra
1. Template
' My Music
& My Pictures

i

MakeNewFoider | [ ok ][ cance

Page 30
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T2 MERTORE

TRT A IVDENIC L DETHT T 7 LROT—XE, [Report] R H % 7 ) v 7 L|Text] % &R
LCTFFART 7 A MCT T RAR— hT 5 2 ENTEET, iR A% 725612, Include
alldata (R THEENTZT —4) ZBRTEET, | DU EOT 7 A ART —Z v )5 OfifkT
RO LTER S ET,

EC:\Usus\Luchdmh\Dom\Pw\fM 34 Samples |

Imlncludun data (slower) I

21 1=

5 [ix

E

Select the folder to where reports will be saved.

v fr Favorites =
P Links
4 | My Documents
4 | ProVAL 34 Samples
4. Dataimport
4. Bxtra
.. Template
W My Music
= My Pictures

i)

[ MakeNewFoder | [ ok | [ cancel |
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ProVAL User's Guide / Getting Started THXANT 7 ANKIET —Z 2y MIRISLET, 7F A N7 7 A VEFHEITEDOT F R b=
T A B EFRRLIZVEEOT — N EFHRAB L0 T2 LN TEET,

The text file names correspond to each data set. The text files can then easily be viewed in any text editor or
for any data submission or post processing.

m < o =
€ UltraEdit-32 - C:\MmpWiewer. fxi @ TeolBar

i0e Elb cearch Prviec Uee Foml Colw: Maso fuvencsd Wioy Hetl | customize.., |
¢ D c H| @D & |W & T B E == = [ -l o

@ Ultrakdit-32 - C:Mtmp\Viewer.txt T (=1L e
= == 11 it ot
\[Ele Edt Jearch Froject Yew Format Colmn Mecro Advanced window Heb Customizer..
|+ DFd EH SRS W T B E ¥ = = ML C:MmpWiewer. bt

Viewers |

I 150-5260: LElev. 150-5260: RElev.
Distance (fo) Elevatlon [in) DPistance (It} Elevation (in)
0 0.001368 0 0.012012

0.2070183 0.002736 0.2070183 0.024024
0.4140366 0.016092 D.4140366 0.036036
0.621054% 0.029448 0.6210549 0.036036
0.8280732 0.030792 D.8230732 0.034024
1.035082 0.032148 1.035092 0.107988
1.24211 0.045492 1.24211 0,107952
1.449126 D.D46836 1.449128 0.131516
1.656146 0.04813 1.656146 0.155668
1.863165 D.0D49512 1.863165 0.155808
2.070183 0.062856 2.070183 0.155748
2.277201 -0.007788 2.277201 0.0957
2.48422 -0.138396 2.48422 -0.0363
Z.691236 -0.184944 2.691238 -0.08425201
Z.898256 -0.195492 2.898256 -0.072204
3.105274 -0.182028 3.105274 -0.060156
3.312293 -0D.144588 3.312293 -0.060108
3.519311 -0.143148 3.519311 -0.048072
3.726329 -0.14172 3.726329 -0.036036
3.933348 -0.14028 3.933348 -0.036
4.140366 -0.126852 4.140366 -0.011376
4.347384 -0.125436 4.347394 -0.011952
4.554403 -0.124008 4.554403 -0.01194
4.761421 -0.11058 4.761421 0.012072
4.968439 -0.109164 4.963439 0.0z4072
5.175457 -0.107748 5.175457 D.0z4072
5.382476 -0.106344 5.382476 0D.0Dz4072
5.589494 -0.104928 5.589494 0.024072
5.796513 -0.103512 5.796513 D.024072
6.003531 -0.114096 6.003531 D.036072
6.210549 -0.11268 6.210549 0.03606

[Fur Help, press FL Int, Col. 1,60 | Mod: 3(25/2002 5:15:35PM  Fike Size: 959577

C:Mmp\Viewer. txt

150-5280: LElev. 150-5280; RElev.
Distance (fr) Elevation (in) Distance (ft) Elevation (in)
0 0.001368 0 0.012012

D.20701683  0.002736 0.2070183  0.024024
0.4140366 0.016092 0.4140366 0.036036
0.6210549 0.029448 0.6210549 0.036036
0.8280732 0.030792 0.8280732  0.084024
1.035092 0.032148 1.035092 0.107988
1.24211 0.045492 1.24211 0.107952
1.449126 0.046836 1.449126 0.131816
1.656146 0.04618 1.656146 0.155868
1.863165 0.049512 1.863165 0.155808
2.070183 0.062856 2.070183 0.155748
2.277201 -0.0077868  2.277201 0.0957
2.48422 -0.138396 2.48422 -0.0363
2.6912368 -0.184944 2.,691238 -0,08425201
2.898256 -0.195492 2.898256 -0.072204
3.105274 -0.182028  3.105274 -0.060156
3.312293 -0.144588  3.312293 -0.060108
3.519311 -0.143148  3.519311 -0.048072
3.726329 -0.14172 3.726329 -D.036036
3.933346 -0.14028 3.933348 -0.036
4.140366 -0.126852  4.140366 -0.011976
4.347384 -0.12543¢6 4.347384 -0,011952
4.554403 -0.124008  4.554403 -0.01194
4.761421 -0.11058 4.761421 0.012072
4.968439 -0.109164  4.965439 0.024072
5.175457 -0.107748 5.175457 0.024072
5.382476 -0.106344  5.382476 0.024072
5.589494 -0.104928  5,589494 0.024072
5.796513 -0.103512  5.796513 0.02407Z
6.003531 -0.114039¢ 6.003531 0.036072
6.210549 -0.11268 6.210549 0.03606

For Help, press F1 tn 1, Col. 1, €0 S [ Mod: 3/25/20095:15:35PM__ File Siz
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Utility Functions

Thete are several utility functions in ProVAL for various purposes.
A Screenshot Tool

A built-in screenshot tool is included. By clicking the Screenshot button on the toolbar, a screenshot of the
entire application will be stored in the Windows clipboard. You can then open any other Windows
application (such as MS Word) and paste the screenshot there.

|| & Options

ProVAL A—H—HA K / 1h 5

@ Screenshot||

e -

A Copy-Table-to-Clipboard Tool

By dlicking any table results with the mouse while using the right mouse button, the entire table will be
stored in the Windows clipboard. Selecting Copy table to Clipboatd includes the column headers.
Alternatively, choose Copy table without column names. You can then open any other Windows
application (such as MS Word) and paste the table results there.

Ride Quality
i Type [uedimenal -] |l Profile | Section Apply 250mm Filter |
— 00_Basic Sample [ LElev. Full - ]
§ I
Ride Quality Index R - 1 REle, ¥
emtei
Segment Length (] 528.00
[0a_Basic_sempte .|
%= chat (T Tabie) | I
Stan S1op Length LFlev, - T
| Distance (i) Distance (t) G) in/mi)
000 52805 52805 18282
52805 10510 52805 18295
105610 156415 52805 17836
158415 211221 52805 2357
e A 264026 52805 189344
Copy table to Clipboard 316831 52805 185.08
Copy table without column names 36063 5205 17603
422041 52805 18045
822441 475246 52805 17663
475246 528051 SB35 17663
528051 528521 EC 2281
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ProVAL (CI3#E 2 R BID -0 D2 —T 1 U T 4 HEEN WL 2dH 0 £,

A9V —r2avbh-J—M

27 Y—=vvay b Y= ABNBEISNTWET, VY —/3—0[Screenshot] R ¥ v %27 U v 7325
Z LT, Windows D27 Y v 7R— RIRFSNET, Z0% (21X MS Word 72 &) o> Windows
TV = a v ERE TV MT A LR TEET,

9y THE—-RAORIE—-Y—N

NURADHERZ L EFEH LN, ~UVATIEEOROFEREZ 7V v 7 +52 LT, BEEN
Windows ® 7 U v 7' 7R — RIZEIEE £ $, Copy table to Clipboard (7 VU v 7R — Rickz ot
—T %) BEIRT DL, I~y X —NEENET, HDVE. Copy table without column names (1]
AL TREIE—T D) ERINLET, 20% (Hl2I1E MS Word 72 &) ftho> Windows 77V &
—varEHE. TIROBREU VT LR TEET,

Ride Quality b dinalye
PR W [Fecdirtervat =]| | File Prokile | Sechen | Apphy S0men Fiter |
— nn Basic_Sample [ LElev, Full - w
e ity deeien m_ - Rl F|
Threshold (infenil 00 |
Sagment Lergth (1) | wmpa)
[0 Basic_samale ]
= Chert E?a_u':] BER G
[tew Tkmngth 1Eler, -
ﬂuuncei'\'l Distarice (1 m | findeil
(1% SALS 52805 16281
sma 1,0560 12805 1235
105630 158418 WE0S 17838
13805 212.21 325 357
e B0 52805 18844
| Copy table to Cipboard 318831 Sma5 15508
Capy table wiheut calumn names - 52805 1801
42204 52805 18015
42ma 475248 303 1T
475045 528050 5305 1653
538051 ST 383 ms

¥ S EBM pp.93~96
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Options

User preferences are divided into three areas: General Settings, Analysis, and Chart Color Templates.

General Settings

Under General Settings, you can change the following to fit your needs:

>

>

Use SI Units: Tf checked, ST units will be applied to the application; if not, USCS units will
be used.

Enable Recording Log: Tf checked, event logs would be recorded. Fnabling this option is
recommended and will enable Support to easier diagnose issues.

Show Online Content on the Start Page: If checked, the ProVAL Online section will be
displayed on the application home screen.

Use Alternate Chart Template for printing and PDF reports: Tf checked, the chart
format on the Alternate Chart Colors tab will be used when printing charts and creating
PDFs. If unchecked, the format on the Chart Style tab will be used.

Default File Type: Used to set the default file type for the Add Files dialog box.
Spreadsheet Program: ProVAL will automatically search for MS Excel and put the location
of it here. Tf FExcel was not found ot you prefer to use another program, you can browse for
it here.

Default Project Path: Very useful setting to allow you to quickly access profile data in a
frequently used path.

Bing Maps License Key: If you have your own license key for Bing Maps, you may enter it
here.

Rl Aralzis | Cha Style | Altemate Char Colors
| Use Sl Units

v|Enable Recording Log
| Show Online Content on the Start Page
["| Use Alternate Chart Template for printing and PDF reports.

Default File Type ‘AH 4] *

Spreadsheet Program ‘C:\ngvam Files\Microsoft Office lS\mn‘t\ofﬁ:elS\E)(CEL.EXi} | Browse... 1

Default Project Path [CA\Users\jenn\Documents\ProVAL\Projects | | Browse..

Bing Maps License Key ‘ J

Page 33
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—fRAIRERE, BT, Fr— FDOHF—F S L— D 3EADA—F—BIRNNH Y £,

—RRE

—RRRED T T, =—AZHbE T, UTOHAZEESTHZ LN TEET,

»

|

Use SIUnits (SIHAZZ(ED) : F= v 27 LIzE1E SLHAL, LW 61d USCS BT
TV =y a Sl ENET,

Enable Recording Log (1 7 Dk Z WHEICT %) : Fx v 7 LIZBA, A0 ba 7 0i
gRENFET, MBEZBOY AR — FZEHRICITI 72D, 20X T a2 AcT52 8%
HELEL £,

Show Online Content on the Start Page (A% — h_X—UZA L TA v a LT UV ERR) ¢
F v LIeE, ProVAL A2 T A V3T 7Y r—v a v OFR— AERICERENET,
Use Alternate Chart Template for printing and PDF reports (Fljill & PDF L 7R — MMZHllDF
Y= T T —bEES) T2y s THL, FIRILEZY, PDF ZER L2V 5L X
D7 Z 7L LT Alternate Chart Colors (BIDF ¥ — +HT7—) OXTREHRHINET,
F2ETDHE TITAIANFE T EOT 4 —~ v FIMERENET,

Default File Type (7 7 A VX)) 1 77 A NV &BINTHE A4 TRy 7 ATRRFEEIND
BEED 7 7 A NVERERE L ET,

Spreadsheet Program (357 12 5 2) : ProVAL 13 H #I1IC Excel DRi&BER LT
ZITHEF LET, Excel NEONBRWIN, BIOT 1 7T A& LI2WEETE. [Browse]
THBTLHZENTEET,

Default Project Path (fRF%%) : MBI SN D XA DT 0 7 7 A VT —HIZRRLT Y
T ATE DIEEIER 2R ETT,

Bing Maps License Key : Bing Maps DA D 7 A £ A X —Z2 BRELOBEIX, 221
hcxgd,

[ ot | Chart Styie | Altemat Char Colors.

[~ Use 51 Units
¥ Enable Recording Log
¥ Show Online Content on the Start Page

[T Use Alternate Chart Template for printing and PDF reports,

Default File Type | Al ()
Spreadsheet Program | C:\Program Files\ Microsoft Office 15 Hiccl SEXCELDE| | Browse..
Default Project Path |c\Users\jenn\Documents\ProVAL Projects | o Browsen
Bing Maps Licenze Key [ ]
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Analysis

[ EERE e Analysis

Selected Analyses

[¥! Profile Synchronization
[¥] Profiler Certification

[¥] Optimal WIM Locator
[¥] Precision and Bias

[¥] Profilograph Simulation

t Add from File... j

Eﬂdd from ProVAL 33—3
[¥ Power Spectral Density k Export to File... j
[@] Ride Quality

[¥! Rolling Straightedge Clear...
[¥] Smoothness Assurance

Default Analysis
[Autnmated Faulting -

The following can be set using this utility:

YyYYyYyvyy

vy

Default Analysis: Set the default analysis that is displayed on the toolbar for easy access.
Selected Analyses: Any analyses that are checked will be displayed in the Analysis menu.

Templates: Templates are saved input settings.
Add from File...: Import a saved template (*.pvat, *.pv3at, or *.pvi)

ProVAL A—%—#HA F / thd

MR

UTEZox2—7 4 VT 1 %ffisT
» Default Analysis (JEE OFRNT) : fHLZT 7 B AT 57200V — A —[ZERENDBED

[¥] Automated Faulting

[¥] Profile Synchronization
V] Profiler Certification

[¥] Optimal WIM Locator
[¥] Precision and Bias

[¥] Profilograph Simulation
[¥] Power Spectral Density
¥ Ride Quality

[ Rolling Straightedge

[@] Smoothness Assurance

Default Analysis

|Autnmahed Faulting

FEATIHE ZE LET,

» Selected Analysis (GZR L7-fif#1) : = v 7 STV D TR CTOMYTIIMIT A = 2 —I2F

RENET,
» Templates (7> 7L — 1) : 77 b— MIANREELRTFLET,

E Add from File... !i
fi-Add from ProvAL 33-.-@
t_ Export to File.. j

RET B LHTEET,

Add from ProVAL 3.4-: Tmport all existing templates from all ProVAL versions (3.4 and

catlier) on the computer.

Expott to File...: Export templates to a *.pvat file

Clear...: Clear existing templates. Fspecially useful if they become cortupt.

Page 34

» AddfromFile...(7 7 A AW BIMZ5) ARFLIZT 7 L—haA 2 AR— K LET, (*pvat,
*pv3at, F7ziE*pvi)

» Add from ProVAL 3.4- (ProVAL 3.4 LR HIMN% %) : 2 Ea—H EDOFXTD ProVAL
DR—=V =z B4LRDD DOTRCOBFEOT T L— oA v R—FLET,

» ExporttoFile... (77 A /VIZTl AR —]) : *pvat 7 7 A V~T T L— haexT ) AR—
FLET,

» Clear... (HZE) : BEFEOT T L— M A 7ICLET, B8 L7SE IRIER T,

Page 34



ProVAL User's Guide / Getting Started

An example to import a template (*.pvat) file:

..« MyDocuments » ProVAL » Samples

Search Samples »p

Organize »  Newfolder

-
W Favorites Piene

Bl Desktop
4 Downloads

] Recent Places

No items match your s

4 Libraries
*| Documents
o Music l
i) Pictures
B videos

/M Computer

- i

-~ O e

Date modified Type

earch.

& osc)

File name: -

|
Ty T L—b (fpvat) 77 A NETZ ZR— T 50

An example to export a template (*.pvat) file:

|, « MyDocuments » ProVAL » Projects

Search Projects

Organize ~ New folder

¢ Favorites ~ Documents library
Bl Desktop Projects
& Downloads = tismin ‘

%l Recent Places

4 Libraries
"¢l Documents
J Music
[l Pictures
B videos

Arrange by:  Folder ~

Date modified Type

No items match your search,

File name: |

Save astype: [PloVAL Analysis Templates (*.pvat)

“ Hide Folders

ProVAL A—H—HA K / 1h 5

T L—Lb (fpvat) 77 ANEA RN DHH
Z# % [Analysis] D[Add from File]Z# 27 U » 7 LE7,

| % My Documents » ProVAL » Samples Search Samples

New folder

Organize »
i Favorites ®  MName Date medified
B Desktop

8 Downloads

Me items match your search,

BREHIC—BT FRERH Y FHA,

Ul Recent Places | _

w4 Libraries
| Documents
o Music
| Pictures
B videos

1% Computer
& @c.—a — -

File name: -

23 % [Analysis]D[Export to File]Z 7 V v 7 L&,

L My Documents » ProVAL » Projects Search Prosech

Organize New foider L]
Ut Favorites — Documents library Avindeti Foie
B Desktop Projects
& Downloads 2 Narme : Date modified Type

.| Recent Places
Mo tems match your search,
G Libeeres BREHC—HTIEAESHY FLA,
“%| Documents
o Music
= Prctures

B videos

-
File name: -|- -

Save s type: [ProVAL Analysis Templates ' rat) )

= Hide Flders s ]

Page 35
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Chart Color Templates

A default color template is provided. A color template defines the chart’s background color, line styles, and
axis fonts. A line style specifies the line color, pattern, and thickness. The template defined on the Chart
Style tab is generally used. Tf Use Alternate Chart Template is selected in the Options, the alternate chart

colors are used when printing and generating PDF reports.

ez § oot AT

| Auis Font

Background Coler [ OldLace i

Aoiis ¥
r
=1

Line Color

Line Pattern

A X Line Thickness

[ e 7

o -

Page 36

ProVAL A—H—HA K / 155

Fr—bOHSF-FTTL—}b

WEDOH T —T T — hBRESNTHET, B T—T 7 b— NI, Fr— FOFRMA, RO
AZAN BROEO T+ MEEFRLET, BEE, RO@, S —r B, BXOKS %
ELET, #iE, Ty — FAZANZ T TERINZT V7 L— IMEbES, A7 v a v T
Use Alternate Chart Template (BDF v — 7> 7 L— &I %) AN@ER S84 1%. PDF
LAR— M EER L2 EIRIL 720 372 L 2o TF v — b 7 —BEH S ET,

DT+ |k s

BRE

Page

RN cher e WSS
Backgeoand Caloe [ oldtace n

I 1
2
3
4
5
[
7
H
a
10
> 1
| i
13
U
15

Line Color | I Red -

A e

ine P { 5o ¥

| #oxs :
i X Line Thickness | T
X [
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Fr—bPOER

Chart Controls

HBEOF ¥ — bV 7 by =T MTHEASNET, ZORAE, —BEELEZ 771470 M
NOFMITICRY £, BENRREEIIRO L BY TF

A common chart is used throughout the software. This featute helps you become familiar with consistent
chart layouts. Speclﬁc features include:

- EN = [P AT
[ Close Add Files Save Report | mue: Editor Analysis | Analysis || ([ 2
Lg —6 E D % g I.l = Project | rQ - L :
Close AddFiles Save Report Mel Editor Analyns Analysis | {73 = ER : s i
Project 7 : ) = = 4 | R &
"Projec 'rofile '_'."" Display fools i -V_IE]!‘I T
00_Basic_Sample - G- W ¥ RElev. g 5
I LElev. = L 12
@IRElev. q 5
10
12
10 2
§ P
6 = 4
=
= 52
c 2
£ 2 &0
0 -2
. 4
»: -
-6 -8
8 -10
00 01 02 03 04 05 06 07 08 09 10 11
95 o1 6z o3 oa 05 68 o7 o8 08 10 Ll Sstomee (e}
: ' ) i ; Dis'hnce m;“ o . ) . ¥ [—— 00_Basic_Sample_LElev._Full =—— 00_Basic_Sample_REev.,_Full |
—— 00_Basic_Sample_LElev, Full === 00_Basic_Sample_RElev_Full 1 ¥
q »
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O S 7 Y N S R A VAN
ProVAL User's Guide / Getting Started » ScrollBars (X7 17—/l 3—) : KEB L OEEDM S, 77 7PN A— LT DD
HERACTEET,
> Scroll Bars: Both horizontal and vertical. Only available when zooming into a portion of a oo A-0 RBRs
chart.
|- O~ '] ﬁ E‘ =3
9 -
L8 a8
9 7
B 6
s 5]
& ol
5 é 3]
et z2]
§3 w
§° %
E 0
1
e
o
2 4
-1
-3
-2
4 b T T T T T T T T T
= 1,400 1,600 1,800 2,000 2,200 2400 2,600 2,800 3,000
# T T T v - . v - . Distance (Ft)
1,400 1,600 1,800 2,000 2200 2400 2,600 2,800 3,000 [—— 00_Baskc_sample_LElev,_Ful 00_Basic_Sample_RElev, Full |
Distance (ft)
|—— 00_Basic_Sample_LElev. _Full 00_Basic_Sample_RElev._Full | 4 I 1l [
1 T » Zoom History (X—AJBIE (WitkZRH)) : web 75 UH#RY L OB - e & FEICHIH
ZA—ALT IR — — UL ETA— 5E
» Zoom History (backward and forwatrd arrows): Preserve the zoom histoty so that you can ‘ (X JAVC%? Ji DA LOFIEERAFLET, EOLSIVETA— LT HBHOR
zoom back and forth, similar to back and forward buttons in a2 Web browser. They will be (k) AN/ £9,

activated (in green) only when zooming to certain levels.
(in green) only g - E..\.'D‘ﬁ?s:
s -OBER

» (Zoom)Scale (X—2)A7—/L (HIESIRLE)) : ZOF—RIZADET T 7IZH LD
»  (Zoom) Scale (magnifier glass symbol): When entering this mode, the chart will set a zoom EEINTEAT— L LN — ALV EBRTELET, ERFELOMEZEIT 0.1 miles, 0.5
level equal to a predefined scale. Predefined zoom scales ate 0.1 miles, 0.5 miles, and 1 mile miles. 1 mile ©F (A7 a3 2T S| BARZHE L7HE1E 0.1 km. 0.5 km. 1.0 km T

or 0.1 km, 0.5 km, and 1.0 km if SI unit system is specified in the Options). Zoom scales N
Eannot be changed at this time. i * : ) ) T)o A= AT —/UIZORETEETHZ LITTEEREA,

e - ORES

0.5 miles 0.5 miles
1.0 mile 1.0 mile
4. 4
»  (Ovetview) “Full” (magnifier glass symbol with a frame): Show the full length of the chart. > (Overview)“Full” (&A% RLET) R (7 L—ofF& BiRETLE)) « 77 7 BB ERRL
P Y £7.
i T
P Panning: Allows you to ‘grab’ the chart using the right mouse button (the mouse icon would ) B 2§ E P!l

change into a “hand” symbol) and move it, instead of using the scrollbars.

» Panning (S0 =07) i U ROLERZ U EFEALT (T ZADT A 228 [FR] 0L s
WCEDYET) A7 a— N —DEDLYVIZ, I T 7% [ONPALTIENTZ ENTEET,
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o 0-faRs

Started

Distance (Ft): 1569.6130 Elevation (in): 0.2943

-

k.
W(M P
2
1
=g
fopt a
&
o
-1
& MWWMM
1,400 1,450 1,500 1,580 1,600 1,650 1,700
Distance (ft)
[—— D0_Basic_Sample_LElev._Full 00_Basic_Sample_RElev,_Full |
v
»

4 L]

» Copy Image to Clipboard: Allows an image of the chart be exported to the Windows
Clipboard.
= -0 i
P Save Image to File: Allows an image of the chart be exported to a file in the PNG format.
> BB

-

A dialog box would pop up for you to save the exported image as a PNG file.

Savein

Basic example

My Recent
Documents

]

Deskion
My Documents

My Compater

My Netwark

PNG Image ["png)

File name:
v

Save o1 hpe

B Print chart: Prints the
Options setting.

Page 39

chart using the standard or alternate chart template, depending on the

es OQBRS

ProVAL A—H—HA K / 1h 5

Distance (ft): 1569.6130 Elevation (n): 0.2%43

Al aRes

3 VM/(MMV
; P

1 W
M/V’M ‘P// ¥

;MMM%WWMMMMWWT

-

1,400 1,450 1,500 1,550 1,600 1,650 1,700
Cistance (Ft)
—— 00_Basic_Sample_LEley, Ful 00_Basic_Samgle_RElev, Full |
-
« | >

» Copy Image to Clipboard (Hif§% 27V » 7R — NiZa—35%) : 7/'7 7 Oliff% Windows

DYy TR—=RICET AR— T HZENRTEET,

v»\{i@h

» Save Image to File (Fif% 7 7 A /VIRIFT D) © 7T 7 OEiIfR% PNG RO 7 7 A /Wi

TYAR—=PITHIENTEET,
’ * Y E] | ﬁil EI

PNG 77 A& LTI AR — b LIZEBERGFET 2720DF AT /Ry 7 AR

Ry 7T v TERRENET,

EE @R

Sevein | 3 D sromie Foferm

Deskicp

My Desuments:

My Compuse
v =g

Fig name:
Savesslpe  PHG Imape " prg) - Cencel

My et

» Printchart (7’7 7 &#HIMT2) : A7 a0
VL= NEERLCY I 7 EFRILET,
e«»-QaRs

Page 39
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Profile Selection

A group of functions within the Profile Selection menu bar can be used to select one or more profiles.

Select Channels

Five buttons can be used to select all left channels, all middle channels, all right channels, all channels, as well
as clear all selections. This function is available in the Viewer and applicable analyses.

707 7 1 VOB

T T 7 A VERA = 2 — S —NOKRIFIE, 12U ko7 R T 7 A VEBRRT 512 DIET 5
ZEBTEET,

Fr 2 RIOBIR

5Oo0RZ L, OEF ¥, QFRF vy L, QFF ¥ o, @EF v rxL, @R
bR, ZBIRT DO LET, ZOBRBITE = — 7 <0 AT AE 22 it TEH c& £9,

Help and Event Log System

Save Logs

An event log is provided to record any errors that occur. A Recording Tog is provided to record all actions
taken by you. This is very useful for debugging. You can opt to turn this off. To save logs for submitting
issues, you can use the application menu and select Help/Save Logs.

A Save As dialog box would prompt for you to save the event log file in 7ip format to a selected folder.
This file can then be submitted to the ProVAL suppott team to assist the diagnostics.

Savein: | L 01-Basic Software Operaiion ¥y Ok

£
My Recent
Documeris

-

Desktop

My Decumerts

My Computar
h'g Fil name FiovaL s Load v [Csae ]
MyNewok  Saveasipe |21 Fies [2p) ~|
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AVTELNRY MOJEE

09 OReEF

ARy b a2t ProVAL OBENICRE LT 0T AT T — 52T 5 1-DICR T b TN D,
ik NI — Pl Lo T TN R TCOT 7 v a V&R TH0I& TN THWS, Zh
1Ty DI DICIERIER T, a4 7ICT 2BRATE T, MBEZXETL200Rn
T EBFT B0, 77V r—va A =a—%fill L C Help/Save Logs (~/V7/12 7 DIRAT)
EEINT L ENTEET,

Save As (ARTE DT THRTE) OFAT AT Ry 7 AR LTZT7 A /VHFIZ ZIP BROA X b r
T7 7 ANERGETD LR, 207 7 A2 Ki 2B+ 572912, ProVAL HAR— hF—
DCHRHT A B TEET,

Savein | (3 O1-Basic Soitware Opsration * OFeG

My Ri=cert
Diocumeris

Deskiop
My Documents
by Computer

@)  Ferwe |TEEmEE &

MyNalwsk  Savesstps | ZIP Fiss (20l - Cancal
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User’s Guide

An electronic User’s Guide (this document) in PDF format can be viewed through the Help menu of the
Home screen.

Release Notes

The release notes in PDF format for this version of ProVAL can be viewed through the Help menu of the
Home screen. This document includes new features, changes, and known issues.

Support

Clicking the Support menu under Help will launch the default web browser on your computer and load the
ProVAL homepage.

About

Clicking the About menu under Help will display the About window that consists of the information about
the version of ProVAL running, the link to the ProVAL webpage, etc.

Transportation

Federal Highway
Administration

Tl.B;'
TRANSTEC GROUP

PROVAL

ProVAL 3.40.0288 (32-bit)

wvow.roadprofile.com

+1512-451-6233

Copyright ® 2000-2012 The Transtec Group, Inc.

This computer program is protected by copyright law and international treaties.
Unauthorized reproduction or distribution of this program, or any portion of it, may
result in severe civil and criminal penalties, and will be prosecuted to the
maximum extent possible under the law.
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ProVAL A—H—HA K / 155
1—-¥—-H41F

PDF EROBEF2—HF—H A F (A#) ZAE—LEED (~T) A=2—CTRRTEET,
Lt 1

ProVAL O Z D/3N— = CPDF B U U — R FRITIT, A — LBEEH D~V T A =2 —THFKRT
TEF, ZOXFL, HLVBRE. BE, BEHolENEERTWET,

A ol

SVTHDOYR— A =ma—% 7 ) w7 d5HE, arvta—F EOBEED web 77 UV A EE L,
ProVAL A —A_—T % — K LE7T,

K"—Yav iRl

SVTRDT NG A Zma—27 Yy r735E LTS ProVAL ®/3—2 5 X ProVAL ¥
2T RX=VHEADY IOV TORERTHRLENTWD U 4V RUBRRINET,

U.5. Department of
Transportation

Federal Highway
Administration

a
"TRANSTEC GROUP

PROVAL

ProVAL 3.40.0288 (32-bit)

+1512-451-6233

Copyright ® 2000-2012 T| |

This computer program is protected by copyright law and international treaties.
Unauthorized reproduction or distribution of this program, or any portion of it, may
result in severe civil and criminal penalties, and will be prosecuted to the
maximum extent possible under the law.
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Chapter

ProVAL User’'s Guide / Viewer

Chapter

Ea-—-7

VIEWER

ZDEY2a—MIT a7 7 ANVEKFATY, 707 7 A VIMEBEOREBIRTEET, Tun 7y A
NOY LRA NP E 2 —T BEROLMCERENET BRLIT BT 7 A UTHED T T TITRKR
This module is for viewing profiles. Any number of profiles may be selected. Thumbnails of profiles are EhET,

displayed on the left of the Viewer scteen. Selected profiles will be shown in the chart on the right.

Profile Selection and Display 7R77 1 hOBRERR

B o — T E O LAY D SR A R — I RTHOT VDI LR A VTR L PR
On the left hand panel of the Viewer screen, all imported files are displayed as thumbnails and available : N i ﬁv E? = N j\_ ?ﬂz@’;f o 74 B ‘E- , i; Eiﬂ* é'h R
profiles can be selected to be displayed. Files can be added using the “Add Files” icon within the Project LienT 7 7 A VERRTEET, V= —07edzy ]\ 7Y @ [AddFiles (77
category on the toolbar. ANDBIN] 7TAaE2EHLT, 774 VEBINTHZENTEET,

LS & Q'_)hnﬂ b E !'mni:- E‘snu-hn
mmum imu me

=

mmmmmm

D

| B

<
§E
Flaation (in)

Elevation (n)

Distance ()

% - Attey.
I 0 50 100 150 200 250 3000 350 400 450 500 550 !//' -/ | R N S— I, I I I i— —

Compare_01_LEier. Coripare_U2_LElev, Compete_03_LEles. Compare_i4_Litev, Campare_5_LEev ]

| —— Comasra 1 LBw. ——
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Viewing Profile Sections

Clicking a thumbnail with the left mouse button brings up a menu to select which section to view.
Choose from the Full profile ot a section that has been created in the Editot. See “Sections and
Fvent Markers™ in this guide for more details on creating sections and selecting the default.

1-20 PEARL EB INSIDE > G~ [
[¥!Left Eleva =
[V Right Elev
15—
1
|_ Section PV useDefak [
Show on map v | Ful
Rename File Bridgel
Delete File
E-10
Export File <
8415

707 71 VEMERTY D

YUADERE L THEARANEI Y v 7T 5L, Section (BF vay) ZEIRTH720D A=
—NERENET, TRTFANEBERSDNNITT 4 X TEREADOE 7 v a v bRIRLET,
t 73 OIERSCEEE ORI DOFEMMIHOWTIL, ZDH A KD [Sections and Event Markers (22
VardARy hv——)] #BRLTIESY,

15—

|V UseDefaukt [,
v | Ful
Bridge1

=

Export File

ion (in)

Profile Rename/Delete/Export

The thumbnail menu also includes actions to manipulate files: Rename, Delete, and Export (to * PPF
files). Keep in mind that all imported profile data is contained within a single project file.

Test_01

i HW [¥| Left Wheel Path
1l ‘;‘ [~ Centerline
7] Right Wheel Path
Section

RenameFile | [ Path

Delete File
Export File

el Path

Profile names can be changed by clicking the existing profiles with the right mouse button ot the context
menu key and selecting Rename Profile.

Compare_01 = » Q-0 kB
sk R |[VILE]
M [FIREl| Rename Profile |

[

|
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70771 NVOBHEE/HIR/ T AE—- b

BLFANAZ2—b T 7 A NMET D200 T 7 2 a U 3E ER TV E T : Rename (£ FRZEH) |
Delete (HIBR%). Export (*PPF ~DT/ AHKR—K), £ VHA—bhINiFTXRTOT T 7 A VT —H

B D702 b7y AAVNICEERTND T LIS CEE S0,
Test_01

¥ Left Wheel Path
| Centerline

| Right Wheel Path
Section 3

Rename File | Path
Delete File
Export File

el Path

FuT A NGIE, YT ADERE CERIZA VT A RMA = a—F—THEO TR 7 7 A NE Y
Y v 2 LT, Rename Profile (7’27 7 A VOZFEFE) #8RINTHZ L TEETEET,
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IR bORK

Show Events ARy b e —lE A = 2 —S—D[Show Events (f 2 h#FAT5) L &M LTH )

FT7FTHENTEEST, NI T 7V TO—FLOTL—AIHDHT7 7 7L LTERIN
Event matkers can be tutned on and off using the Show Events button on the menu bar. They are 7,
displayed as Flags at the top frame of the chart area.

IO

KT T (AR bv—h—) ORIEFp54 2B H

Close AddFiles Save Report

Project -
""—"““-SD"'L;" . BTSAEE R CE=) Distance (Ft): 1094.7670 Elevation (in): 13 Project
¥ILElev.
00_Basic_Sample - My Event - Distance (Ft): 1,000.03
m@kﬂw. e eitple sty 093, Distance (ft): 1094.7870 Elevation (in): 131
14 .
121
10 1
8 104
6
a4
o g
& 64
5 2]
z B4
B 04 <
oy 2 2
-2 2
& 04
-4 4
2] ™
-6
-4 4
.8.
10 8 /
0 500 1,000 1,500 2,000 2,500 3,000 3500 4,000 4,500 5,000 5,500 &
Distance (ft)
[—— 00_Basic_Sample_LElev. _Full 00_Basic_sample_RElev._Full | -10 E - - . E . - . -
0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000 5,500
Distance (ft)
—— 00_Basic_Sample_LElev. _Ful —— 00_Basic_Sample_RElev. Full |
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Use Mileposts

Viewing profiles in milepost fashion can be turned on using the Use Mileposts button on the menu bar.

Both increasing milepost and decreasing milepost can be displayed propetly as long as you defined the
Profiling Direction and Beginning Milepost on the Fditor screen.

‘I'. (d " IShowEvents | . Oplions I
[viUseMieposts | [ Screenshot
o e 2 Units || @ e _‘J
o St | ey |
The following is an Fditor screen to define an Fastbound profile in forward direction and its beginning
milepost.
Editor: Basic Nevigze )
;
Sanple Interval (n) [ ssmm| Fi
Length (i) ] 3
Lead-in Length (ft) [ 9
Lead-0ut Length (ft) L n z
Distance Offset (ft) o}
Milepost-related inputs. E!
Profilng Direction [Forvrd -] %
L e e —
Geography.
Start Latitude o L
Stat Longtude |
Fop Lattude o s 1 3 5 6
s i o Miepost (i)
[——Left Whesl Path Certering —— Right Wheel Path |
4 1 bt

The following is an Editor screen to define a Westbound profile in reverse direction and its beginning
milepost.

Editor: Basic

| Lecabon Informaton___________[[®
Semple tnkeryal (in) [ somw] |
Lenigth (i)
Lead-In Length (ft)
Lead-Out Length (ft) | o
Distance Offset () [ o
Milepost-related inputs-

Profiing Direction Reverse <] |
Begining Miepost (mie) | 611
Geography )
Start Latkude \ o

Elevation {in}
o

Start Longitude

6 7

L [
Stop Latiude [ ol o 1 M 4
[ Milepost {mile)

Stop Langltude
| it WhealPalh _— Centarine, — Right WheelPaih |

q b
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~VANKRA MERTOT 77 7 A VOFRIE, A==2—/3—0D[Use Mileposts (<A /LR R kZ&Af
D) IRLVEMERALTAH T HIENTEEY, v A AKRR MOWBII=T « ¥ HiE =T
Profiling Direction (7’127 7 A U 27 ®J5n]) & Beginning Milepost (<A /LA A hDfeR) % EFH
L7z B IR EEICFKR T2 Z LM TEET,

=== o oms |

I 'I___' lUseMieposts | | [l Sereenchot

o || TR || -
o | - 3

LLURIE Forward GHHUIGA) &~ A /LA A RO i T Eastbound (RATE, FV) m7 7 A VEE
LI T ¢ X HiETT,

|Editor: Basic | SN £ | T — |
ewalBs

Semple Interval (i} | seessar| -
Lot i) 2
Lead-frj Leragth {fr)
LearCut Lanth (Ft)
Distance Cffset (FL)
Milepost-related inputs

SRR [ | ~a i 2 3 5 [
Pilepest (mike)
[ ] ’

P e — ey P —— Fght Whesl Path |

WIE Reverse (¥ J5[H]) &~ A NVRA NORERT Westbound (H17Z, EV) a7y VEERL
=T o A EE T,

|Edi|br: Basic L RN ) | —
lesu-TBRS
Samgie Inkered {in} BTt | -
Length {mis) s.0e72] ¢
Lead-In Length (e} o
Lead-Cut Lergth {Ft) - o |
Distance Offset {Ft) o
Milepast-related inpats
Profilng Deection
Begining Misoost (min)
Gengr aphy 1
et Lathude T
SarLrmtuse [ g
Fuop Lebhude o e 1 z ] 4 5 & ?
Stop Lorghude o Mlagaet e}
[ Left Whes Path Centerine —— Rught Whedl Path |
‘ b
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ProVAL User's Guide / Viewer

The following is a Viewer screen for both Fastbound and Westbound profiles with the milepost view
turned off.

[ o)
Close AddFiles Save Repurt
| Projeet - -

'-n,-."%‘ ¥

Wiewes] Etar Anstysis! Anchsis |
SAM -

e

LA R al zjﬁmﬁi e

Close AddFiles Save Report | Viewer Editor Analysis| Analysis | [ F 1
2 SAM = i Units - || @) Help | | Let Wheel Path .

|

Project -
| \ I Centerling 3
151 R

b L [ ! 17| Right Wheel Path

¥ Left Wheel Path Z

7 Centerfine s
I TN Right Whee! Path
‘wB

Flavatian tin)

2 1 2 3 4 5 & 7
Distance (mile}

0 3 2 3 4 5 L] 7
Distance (mile)

EB_Loft Whael Pach_Full_—— WE_Laft Wheel Fath_Full

—— EB_Left Wheal Path_Full WB_Left Wneel Path_Ful 4 b
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The following is a Viewer screen for both Eastbound and Westbound profiles with milepost view turned

on.

7 -

53k

Close AddFiles  Savi Report |

Project - -

e N ‘ O aR

i ¥ Left Wheel Path 2
[ Centerfine "

7 W0 Right Whee! Path

wB

! | Left Wheel Path
||| Centerline
! | Right Wheel Path

Elevation (in}

0 3 2 3 4 5 L] 7
Milepost (mile)

——— EB_Left Wheel Path_Full WB_Left Whee! Path_Full

Units

The unit system can be specified in the Options by checking ot un-checking the Use SI Units option.
Opfions
[ General Settings

[¢| Enable Recording Log

[¥! Show Online Content on the Start Page
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K13 Use Mileposts 734> (p.45 @ Milepost-related inputs D% E N XM XN D) T, Ha& & [
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|5 3B A e
'ﬂlms‘EfumnM anu.xsl Jo

Close Add Files Save  Feport
Piaject - = |l |

¥|Left Wheel Path .
I Centerline
|7 Right Wheel Path

wa
Ul ILeft Wheel Path
w | Centerfine
11 47 Right Wheel Path

Elavatian (in)

] 1 2 3 4 5 1 7
Milepast (mile)

EB_Loft Whael Pach_Full_—— WE_Laft Wheel Fath_Full

L 10

BA I Use SI Units (SIHAIZ(ES) A S avaFav /7 L2, FovZ&284L0452
Lizk Y. Options TIRETE £,

[¥] Enable Recording Log

[#] Show Online Content on the Start Page
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Both the distance and elevation units within the selected unit system (in Options) can be selected using the
Units dropdown button on the toolbar. (USCS unit system)

| V|Show Events
| " use bileposts
|2 Units .
EJ Distance / Elevation

Mies | feet \

Miles [ inches L

feet | Fest

|+ feet [inches

Both the distance and elevation units within the selected unit system (in Options) can be selected using the
Units dropdown button on the toolbar. (SI unit system)

v Show Events

| Use Mileposts

7 Units -
J Distance / Elevation |
W KM CM
‘ KM § 1M
v micm 1
’ M [ MM

ProVAL A—H#'—HA4 K / Ea—7

(Options T) IR L7=r=v b A7 LANOEHEE & S W7 OB, Y — 3 — EiZdh 5 HAL
DRy SEG RS o TGRS 2 Z e N TE LT, (USCS HALR)
V| Show Events
‘ | Use Mileposts |
Duws -
Distance | Eleyvation _L
Miles | Feet i
|
|
J

Miles [ inches
I fest [ Feet
—‘: V. fest finches
(Options T) IR L7zr=v b A7 LANOEHEE & Sl ORI, Y —/3— L2 5 HAL
DRayFHTURE ES TRIRT D 2 &N TEET, (STHEAR)
| [V Show Events
|| Use Miegosts
1 Units -
I Distance / Elevation |
KM | CHM
KM MM

Ty miam

M ] MM

Map

Cutrent map options include MapQuest Road, MapQuest Aerial, OpenStreetMap, Bing Maps Road,
and Bing Maps Aerial. Select the map type under the Map dropdown.

Export ~ ‘__Location: -9
1~ MapQuest Road i
‘ MapQuest Aerial
‘ OpenStreetMap

Bing Maps Road
Bing Maps Aerial

¥

Zoom in and out using the magnifying glass buttons or the mouse wheel.

Select the location to display using the Locations dropdown. Tf not automatically detected, the GPS
coordinates of the start and stop locations must be set under Editor/Basic.

Under Export maps can be exported to images, KML, or KMZ files.
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BIfED~ » 7472 2 1% MapQuest Road, MapQuest Aerial, OpenStreetMap, Bing Maps Road, Bing
Maps Aerial NEENTNET, Map KRy T X T DFO~y T XA T EBIRLET,

Export ~ | Location: -9
1w MapQuest Road I
MapQuest Aerial
OpenStreetMap
Bing Maps Road
Bing Maps Aerial

o

HRGEAR X F I E~v U ARA =V EEA L TR =LA LV EX—LT U MEFTOET,
Locations K1 v 7' X0 U HENKRT 28 48R L £3, BEIMICHRIL SN Z2VWEEE, JIE
B bk & A& TALIE O GPS JEE A Editor/Basic i T /E LRI NI D £H A,

T Export = v 7134 KML, KMZ 7 7 A M= 7 AR— b+ 52 LN TEET,

Page 48



ProVAL User's Guide / Viewer

EQEUauom

|| Ciose Add Files Save Report ||| ewel Editor Amrysu Anatysrs
Project

MS_CAT_C

L1114 o ¥ Left Elevation
[7|Right Elevation
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Praject

M5 CAT C

il [¥] Left Elevation
[ Right Elevation

ﬁéEU

Close  Add Files Sm Report

hnalyil.i

w:l’“'

Editor .ﬁndym

I|£ Chart @, @, Locations = Map = Export = | Location: -§9.585605 31733131
o

()

Chai Lake
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EDITOR

You can select the file to be edited first, then use the Navigate dropdown button to view the Basic,

Events, Sections, Info, and Filteting screens.

ProVAL A—H'—HA K / TF44%

e ‘ﬂ-ﬂ- i
Close AddFiles Save feport || Viewer Editm Anaaysmknalg,-sis
Project -

5a

Ce

Editor: Basic File |00_Basic_Sample - [ Navigate ~j
T [= o 5 s | « - - | &R & =
Sample Interval (in) 2483001 FHets A
14 g 5 Sections
Length (mile) 10010 o
13
o tngh L4 ° —
eide el | I | M.J L TR
Basic

The following profile modifications ate allowed in the Editot/Basic screen:

Location Information

Sample Interval: distance between stored sampling points

Length: distance for the entire trace

Lead-In Length: lead-in distance to start location

Lead-Out Length: lead-out distance from the end location

Distance Offset: offset to the start location (i.e., zero distance reference)

yYYyYvyy

Click Save to save changes to the location information.
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o R

FPRET D7 7 A /L Z R L [Navigate ($1F) | K v 7% 7 27K & T Basic, Events, Sections,

Info, Filtering #3 R~ L £,

Close AddFiles Save #zpon Anaysns

Project -

- = Rl quw

CRR L S

Editor: Basic File |00_Basic_Sample Navigate i
e S = ) v |+ = - |0 B v e |
Samle Inlevat ) 2483001 LD -
T 14 o 9 Sections
Length (mile} | 1Jmn| e
—— 13
Lead-In Length (f) i 0 - Fitering
W A“;.. LTX

EXNH

Editor/Basic Hii TlX, ATFTOF 07 7 A LOEENFAISNLTOET,
IR

Sample Interval (> 7 /LRIEE) « B SN2 7Y o7 i o i
Length (E&) : b L —X L7z XAk

Lead-In Distance (5| iAZ-FREE) : 7B AA(LIE OPERRT 2 Bk
Lead-Out Distance (75|t UBREE) : RIER TA0E OFERRT 2 BREE
Distance Offset (EFffi4 7t v 1) : BAAAIE~OAF 7 > K

Yy Yyvvwyy

N ETEROLEE 2 RAET D=0 [Savel 27 U v 7 LET,
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Editor: Basic

Location Information

Sample Interval (in)
Length (mile)

Lead-In Length (ft)
Lead-Out Length (ft)
Distance Offset (ft)
Hilepost-related inputs
Profiling Direction

Beginning Milepost (mile)

248

Forward

Lttt

Shaded ateas will indicate the lead-in and lead-out portions of the profile if assigned as non-zero values.

ProVAL A—H'—HA K / TF44%

Editor: Basic

Sample Interval (in) :

2483001 |

Length (mile) 1000
 Lead-In Length (f) 300 |
Lead-Out Length (ft) oo

Distance Offset (ft) 0 !
HMilepost-related inputs
| Profiling Direction

Beginning Milepost (mile) I 0

HErfEL LTHY Y THNALEE, BENTERIIT v 7 7 A L OBRALE & 1 T AE O
ZRLET,

Editor: Basic

File [00_Basic_Sample | h, Navigate
e = v | + =+ - (1| & B 3
Sample Interval (in) 2483001 q 4
Length (F) 46852149
Lead-In Length (ft) 3000292 1
Lead-Out Length (f) 30002
Distance Offset (7t | = °
]

Profiling Direction Forward -[ § ¢
Beginning Milepost (mile) 0

- 5

S

‘
e 10
Start Latitude 0 500 0 500 1000 1500 2000 2500 3,000 3500 4000 4500 5000
. Distance (ft]
StartLongitude m [—Elev. —— RElEv. [ Lead-In & Lead-Out]
Milepost-related Inputs

B Profiling direction: direction regarding the distance teference system (such as: milepost)
> Beginning milepost: reference milepost at the start location

Click Save to save changes to the location information.
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Editor: Basic File 00_Basic_Sample b Navigate -
e S = ) vy | « - | B
Sample nterva ) [ 2o =
CE
Length tft) 4685.2149|
Lead-In Length (ft) 3000292 L
Lead-Dut Length (ft) 30002
Distance Offset (8] o = *
Prafiling Direction [Formared - E §
Beginning Milepast (mile) o
t .5
foute |
r = =10
Start Latitude q 500 0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
— Distance (f)
S ongce: | 0| —=rm — FEev, =37 Lead-n &Lead 0uf]

2LV RX NEARDOAT

» Profiling direction (7’27 7 AV 7 FH]) : (A NKRR ML) HHBEEHES 27 AI2B

e

» Beginning milepost (~ A /LR A LD : BAIANLE O FHE~ A LR R b

NEHFROB L EARFT DD [Save] 22 U v 7 LET,
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Geography

If a file includes coordinates, the software attempts to find the start and stop coordinates. Because
coordinates are not always recorded for each data, it is important to verify the discovered information is
correct. If a file does not include coordinates, the user must manually set the locations. ProVAL then
attempts to synchronize the profile with a road route. The route and coordinates should not be considered
absolute, but are a guide to supplement distance locations.

Start Latitude: GPS latitude coordinate of the start location in decimal degrees
Start Longitude: GPS longitude coordinate of the start location in decimal degrees
Stop Latitude: GPS latitude coordinate of the stop location in decimal degrees

Stop Longitude: GPS longitude coordinate of the stop location in decimal degrees
Start Latitude [ 325030
Start Longitude I@
Stop Latitude [ 32518
Stop Longitude @

Start and stop locations are marked with flags on the map in the Editor. Tt is also possible to set start
and stop locations by right-clicking a location on the map in the Editor. From the dropdown menu
select Set start location or Set stop location.

yYYvyy

Editor: Basic File [NHA51050101 1-20 EBOL 101706 -| b Navigate -
[ chan [EWiap)| €4 @, Locations ~ Map - Export = | Location: 9245544 22.507735

SampleInterval () [ so0m] \ 5 o

Length (f9 [ 1osasad]

Lead-In Length (ft) [

Lead-Out Length (ft) 0 2

Distance Offset (ft) [ 4 ]

Hilepost-related inputs o

Profiling Direction [Forward <]

Beginning Milepost (mile) [ zﬁra"

Start Latitude [ 2s0m|
Start Longituide 5245306
Stop Latitude 3252183 &
.. - 2 3
; T & T ] i
Stop Longitude 9241566 | P e i = j

Route

Once GPS information is entered, click Create to create the route. An internet connection is
required to see 2 map and create a route. View the preview in the lower left window. Choose to
Accept or Reject the route. If accepted, you may be prompted to update events that currently have
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T 7 A VEERENEEND A, V7 b U = TILEEOBMGAIE S TALEE RO L9 & LET,
JEREL, WICT — 4 T LIRSS T RN, BASHIERNELWZ L 2/#HERTZ RN

HETT, 77 AVOEERGEENTORWERIE, 2—F—XFETculr—ra VERET 4
BBV £9, ProVAL IZZF D%, BEROL—NMITa 7y AL ERBILES E LET, L—F

PHBEI M7 SO TR < G2 M0 b D LR X 5 & TT,

Start Latitude (BIAGHR/L) : BAAALE D GPS LA
Start Longitude (BHAARREE) : BRAANLE 0D GPS #R A
Stop Latitude ({5 IEF&AE) : (FIEA7E O GPS i R
Stop Longitude ({5 IEFRFE) : {55 1LAL{E O GPS #RJEHEER

Geography ||
Start Latitude 3252039
Start Longitude [—92@
Stop Latitude [ 32sz8
Stop Longitude -92.41566
BIAAQLE EAZ I BER =T 0 FND~ v 7 Lilifie—2 & LTRRENET, =T 4 4D~y 7 L

CRAAALE LAFIEE L7 )y 7 T DL TRETEET, Rry ¥ U DA =a2—)5 Set
start location X° Set stop location # 3R CT& £7,

yFvvyy

Editor: Basic File |NFH51050101 1-2) EBOL 101706 «|§ Navigate -,
| Lescation Inforrmateon 5% Crart [ETWap || €, @, Locations - Map - Export - | Location: -92455444 32507735

Sarvephe Interval {in) 59931 f - “atse T

Lenigth (1%) 12225 5594

Lead-In Length () [ q|
Lead-Out Length ft) | [ 5
Distence Otz 1) [ o| £
Milepast-related inputs

= LT
Profiling Direction | Farward - |
Beginning Milepost (mile) | 21219

Start Lattude [ zsem|
Start Langitude | -mzasam|
Stop Latitude [ azsaae..,. e . !
Stop Longitude [ -sa41566] M‘h'f' (o) E J}§

2l

GPS 1E#AE AN%, V— FE{EKT D[Create]z2 27 U v 7 LET, A ¥ —F v bERLL, ~v 7
EFRRL, V= FEAFRT 21 OICUETT, ETOV A RV L Ea—2FRKRLET, L—
k% [Accept (Kitid2) |5 [Reject (JEFHT 5) |28 T 9, A& LA 1L, BUEDMEIES
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Events

When switching to the Editot/Events window, the Editor button group would be activated in the toolbar
to add, remove, and change Fvent Markers:

Close Add Files Swe
Project

File [00_Basic_Sample

| I Distance ft) Latitude Longitude
[2] 70000 0
&l 193.88 0

Add or remove events using the toolbar, by right clicking the table, or by right clicking the map in
Fditor:Fvents. Fvents display on the map as red dots. Hover over the location to display information.
Right click the location to remove that event.

| Editor: Events File [NH451050101 1-20 EBOL101706 | |\ Navigate -

| Distance (f) Latitude Longitude Name
> 1035088 3252203 9242137 eventl

(| chrt [RoE] [ETRGE)| @ @, Locations - Map - Esport - | Location: 92421455 32.522862

f.y.,,m, Vi

NH451050101 1-20 EBOL 101706
= eventl
Distance (ft): 10,350.88

Tmport of Fvent Markers: Currently, event markers in the ProVAL (ppf),
TxDOT (pro), Dynatest (rsp) and Ames (df, adf) profile data files can be
imported.
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Editor ® Events AV 2 5L, Y—AR_"—DFIH D, A2 b~v—h&BM, Bl B
K OEEFT 572950 Editor (=7 1 %) RE T N—TR3HHIC fx D ET,

(T

- i e
Editor: Events Fils [0 Batic_Sarnple I Navigats
[ Distance i) Latitude | Longitude [ Neme ‘
)| 0000 o 0 My Event
19958 0 050 [

Editor ® Events fiifi T, Y — /A \—%&fo720  £KEH LM ETHZ Y v 7 L0 T5 2
LT, AR MEBMEFHIRLET, A MIRVERE LTI BicFR RSN Ed, 4~
TATIHERPERINET, L7V w7 TDHLA_0 FEHIBRTEET,

I
T le
24N evenil

Navigate “J

Tosuncem
*|

zcm [E | G, & Locations ~ Map = Bxpor - | Location: 92421458 32521862

=t —
NHAS1050101 1-20 ERCL 101706
eventl
Distance (ft). 10,350.88

A XY =B DA R — b BIREATIL, ProVAL (ppf) . TxDOT
(pro) . Dynatest (rsp). 3318 Ames (ldf, adf) 727 7 A LT —
BT ANDA Ry N~v—TE A vR— N TEET,
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Sections

When switching to the Editot/Sections window, the Editor button group would be activated in the
toolbar.

P Add, remove, and change Sections. Types of sections include Generic and T.eave-out. The
default section for analyses is defined as the Full (or entire profile trace) section but can be
changed using the Default Section dropdown.

Editor: Sections File |Ride Stats Il Neige  w| |

‘ | | Start Distance ft) | Stop Distance (ft) ‘ Length (ft) | Start Latitude | Start Longitude | Stop Latitude ~Stop Longitude | Type Name | |
> 800.00 1400.00 599.99 0 (1] 0 0 Leave-out = Sectl |
\

| 719959 794398 74999 0 0 0 Q0 Leave-out - Sect2

o C—

[ Chart ) mep | @ o v [ | B BB 63 Distonce () 64.5624 Elevation (ir: 19.2670

[
o ©

Elevation {in)

s
=3

0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000 5500 6,000 6,500 7,000 7,500 B,000 8500 8,000
Distance (ft)
[=— Left Elevation === Right Elevation [ Leave-out |

 « »
L

After adding a section, enter the section name, start distance, and stop distance. Set the type to
Generic or Leave-out. Optionally enter the GPS coordinates.

> Export data in the selected Section. While the row of the desired section is selected, click the
“Fxport Section” button to export profile data within that section. Type in the desired file
name and save as a PPF file.
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Editor @ Sections B (U)W B Z D &, V—LA—DHITH H[Editor (=F 1 #) |RZ T N—
THRECIR Y T,

» BT a sEBEN, HIBR BEOERELET, B > a O A 721 Generic (—%E)
L Leave-out (BRAME) Wb v 4, BlEOEZ7 vaid Full €7 v ay (Fr7r7 AL
hL—22R) & LTEZRINTOETA, [Default Section (F7 A4/ k7> ay) IR
0y A TERTEEY,

l e 5
Close Add files  Save Dot

Froject =
Editor: Sections Fle |Ride Stars

| Start Distance (ft) | top Dstance (1) | Length (1) | Stert Lattude | StatLongitude | Stop Lathude |Stop Longtude | Type | Hame |
_>_! 80000 140000 50959 ] [ 1] 0 Leave-out ~ Sactl

| 19955 M998 74959 L} 0 [} 0 Leave-out - Sect?

E CI—

EthEt)E e | 4= = (4~ T | B GG Distance [ft: 64.562¢ Bevation [ir): 19.2670
f

Elevation {in)

o SE)D 1000 1_;00 2_!5!]!] ;‘.5’0‘] 3_{;[[‘ 3_;1)0 -l_l:':[ll} 4_5'—50 's_ﬁno 5.500 E_E;lﬂ 6_;00 ?_I;EIJ 7500 s_ﬁnn 3_;[0 000
Distance (ft]
[===Lef Bevation = RightElevation [ Leavecut |

-

4 »

BV a rEEMLCRITE S Ve v ARRKAORREE AT LT — iR LUBRSMET O
B LOWEITIE U GPS FEEA AT LE T,

» RIRL7ZEBEI7Var0OTF—4%2T 7 AFR— LET, T/ AR— T587 a3 rDitE
SR U722 B [Export Section (227 v 3> DTy AR— 1) [RAVEI Vv r35HE, &
DEIvardTaT yANT—HERTs AR—hERET, RETD T 7 A VDL4RTE
AJILTPPF 77 A V& LTIRIFL £,
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Start Distance () | Stop Distance (ft) | Length (f) | Start Latitude | Start Longitude | Stop Latitude | Stop Longitude | Type Name |
El 800.00 140000 59099 0 0 0 0 Leave-out - Sectl
7199.99 794998 74999 0 0 0 0 Leave-out = Sect

Full -

Elevation (in)

50
0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4500 5000 5500 6.000 6,500 7,000 7,500 8.000 8,500 9,000
Distance ()
[=—— LeftElevation ——— Right Elevation [ Leave-out

Save As

Savein: | I3 Workehop ewamples - PY3.3+
= |3 Data import
() Template
My Recent
Dacuments
Deskiop
My Documents
My Computer
Ferane  [WEDEE v [see ]
MyNewok | Saveasipe: | Pavement Proe " ppi " [ ]
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|| Start Distance (1) | Step Distance () | Length [ft] | Start Labtude | Stast Longdude | Stop Labtude  Stoplengtude Type  Name
o+ 0.0 140000 59 2 ¢ @ 0 Leave-out = Sectl
71959 TME9E T4093 o o o 0 Leave-out - Sect?
| Detauke Full -

501 —r— T T T T T T N T T T v
0 500 LOOD 1500 2000 2500 3000 3500 4.000 £500 5000 3500 6,000 6,300 7000 7500 5000 5500 5000
Disance ()
[===Left Sevation == Right Eievaticn [ Leaveout |

Saven | L Weikishiep svanchs -2 3 M o=@
LData port
My mcert
Documeniz
Deskiog
8
%
My Docunents
Mp Compurar
File name: - o] L S|
My Network, | Save s ype ;Pamrthollpl'm | E:
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Tt is also possible to add, remove, and export sections by tight-clicking the table or the map. Right click a
location on the map to set it as the start or stop position for the section selected in the table. If a route is
defined, the full route is white on the map, generic sections are blue, and leave-out sections are orange.

| Start Distance (ft) | Stop Distance (ft) | Length (ft) | Start Latitude | Start Longitude | Stop Latitude | Stop Longitude  Type

2] 15000.02 2500000 999998 0 0 0 0 Generic = Section 15k to_25k

Full -

|®.Q1ocanom Mip Export | Location; 49 636936 31.748460

Leave-out sections are automatically excluded in the Automated Fault
Measurement (AFM), Ride Quality, and Smoothness Assurance Modules
(SAM) analyses and reports.
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RELIHEETHZ Vv 732528 TEZ Va0 fllRBs L0 (=27 28— k) BT
TET, RPOEI g re@RE, XN ETHZ ) v 72587 ) v et LI
RETDHENTEET, V—IBRMET DL, BZ v a VAEROBBITAKR, TR, W
SMXREA L DR CHIK BlcRR s E T,

Editur'SecHons File [ME_CAT.C D |

i mm«mlswmm Lengeh ift | stant Labtude Stars Langiuse | Siop Lattude Stop Longituse | Type | Mame |
> 1500002 T 8203 0 q () D Geneiic - Section 15 1o, 2%

Defauit Fa -|
_]uun- Q@, Locations + Map + Egort - | Locsion: 2952693 31 4E460

FRAMDRIE I BIIC FBIBENE (AFM), 3RV D, SFElzA S %
HERT2ET 22—/ (SAM) BT CHERS S E T,

Page 57



ProVAL User's Guide / Editor

Information

The following modifications ate allowed in the Editot/Information:

Sereenshat

Close Add Files Save Report @
elp v

Praject -

ProVAL A—H—HA K / TF4 4%

Editor: Information File [Ride Stats - Negae =
‘Speed Linit koh || Tag | Name it | waiue a
g ‘271 Agency District Name =
Temperature Unit o i e
272 Agency Districk Number o

EeR o AEIE il 291 Ambient Temperature sC 000
“Climatic Canditions Undefined - 283 Begin Station

. - A
Profiler Type Undefined “ll 4 301 Country Mame . .

Lefe Lef Elevation - 1

Cenker (Mone) -
Right Right Elevation -

COMMENCs:

Save Comments |

B Change values or units of non-optional properties or tags. Tags are metadata or “data about
data”.

> Designate sensor locations.

Often the importted profile data (e.g. ERD) may not identify channels (i.e., left or right channel
cotrectly). These etrors may be caused by incortect channel labels in the otiginal profile data.
Users would need to correct that using the Fditor/Tnfo facility. Without the correct channel
designation, many analyses cannot be run propetly (e.g. Profiler Certtification).

P Add and edit comments (users need to click the Save Comments button to save the
changes).

> View (profile editing) History. History includes all changes made to the profile data and
propetties.
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T4 X ORI T2 AR TEET,

I Y — = —| | [2/SonEmns & Optione o
TN o\ S | U (== =N E0Tme) | miney
Ooes dctiFies Swva: Rroort || Visser: [Eckor M:gss soayss || ([0 2 ke s - |G Remorarmpeny

Editor: Information

| Spoed Uit [igh -]/ 720 Hane Unie | walun -
S ERr e o [ ey et El
272 figency Diskrect Rarvbar "

| Pavemert Surface Tyme UndeFined = ||| 250 Ambiert Tenperabie ¢ 000
Gimalic Cordiions: Unelefined -1l 233 Bogih Stakon
Frotier Tyne Indeted ]| R Stz tane m T

e [ |
Left Lot Flewarion * -

Gl [y -]

Fogte |Raght Elevahion .
leamses |

» AT a PO T R RT A RZ T OMBE TR EET LET, X3 AT =5 (T
— 2T T —4) TY,

» LUV OMEEAEELET,

2L DEH, A VR—= LT a7 7 A5 —4% (il : ERD) TIEF ¥/ (AF v F/b
WEF ¥ D) ZIELL#BITEEFA, ZOTT—F, TOTRT 7 A NT —HDF
FRNTULBELL RN EIC L 2HERH 0 £+, 2—Wix, =F 1 X O HEmO
KREA M L CTNLERBETALENDY £, FYrrLaELIUEELARVE, £<
DffFT (B - 7 a 7 7 A ZFGE) IZIEL S FETESNEE A,

» IR MEBMUTHELET (EEERAFT 5 I21Z[Save Comments (= A >k DIRTF) |
REvw7 Yy I THRLERDY ET),

» (TmTrANOWRE) BEEFRLET, BEIOL, e AT =R LT aRT
WCMA =T _RCOEENGENET,
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P Add, remove, and change values or units of user-defined properties.

You can use the following steps to add a user-defined propetty in the Editor/Tnformation screen:

»  Step 1. Select the Add Property icon from the toolbar.

raﬂ\{ b o=
Close Add Files Save Report
Pro}a::

Preifac]

Enter a numeric tag for the new property.
The tag must be between 1024 and 2047

304 Wind Direction
Pavement Surface Type Undefined 303 Wind Soeed koh_0,00
s —l ot oy opt i =
Profiler Type Undefined 4 e T » 'l

Fistory

Removing a user-defined propetty is easy. Simply select the tag to be removed and click the Remove
Property button from the toolbat:

Close  Add Files Sava Report
Project

Seolact
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ProVAL A—H¥—HA F / TT1 4
> L PHNER L ERHEAL A BN, BBk, BLOEELET,

UTFOFIET, =7 4 ¥ OFREEIC2—FERZ T 23T 4 ZBMLET,
» FIE1: Y=/ 3—T[Add Property (712 35 ¢ DN 174 2 2RI ET,

| Cloes  AddFlec snn Caper
| Pt
_:.'-‘l.':.x—

,Euma
[refle Smntior | Ly

» FlH2 : FHTRENTEFA TR IRy 7 A VFR (1024~2047) 2 A LET,

“ Enter a numeric tag for the new property.
The tag must be between 1024 and 2047.

264 vehide Speed
204 Wind Dirsction

203 ndsoesd
1624 My Propestics

2—PNERZ LT 0 RT 4 IHEICHIBRTE £, HIBRT 22 7 4BINL T, V=1 —0D
[Remove Property (7' 1 37 4 OEIER) 1RX %27 U v 7351200 TY,
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The tag numbets for default non-optional tags cannot be changed.

History cannot be modified.

Filtering

The following modifications ate allowed in the Editot/ Filtering:

» Apply filtering.
P Save filtered file. Default file names will be used, with the current name used as the base
name.
Different wavelength filters can be specified. The following filtets are available:

Butterworth Band-pass
Butterworth Low-pass
Butterworth High-pass
TRT

Moving average Band-pass
Moving average T.ow-pass
Moving average High-pass

Editor: Filtering

YYYYYYY

Filter Type | ' Butterworth Band-pass -

st Gt Wovsorth

| T Butterworth Low-pass
Long Cutoff Wavelength (fl)! | Butterworth High-pass

IRI ‘
| ¥ Moving Average Band-pass
L \E I ¥ Moving Average High-pass ‘
¥ Moving Average Low-pass

The Butterworth filter set is effectively a 6™ order Butterworth filter. Tt is implemented by cascading a first-
otder and second-order Butterworth filters in the forward direction, then tepeating in the backward
ditection. The petformance of this filter was validated with numetous profile data including those from the
FHWA 2004 Profiler Roundup.

The moving average filtet is based on standard two-way moving average algorithm.

The TRI filter is a quartet-car filter with the golden car parameters in the ASTM TRT standard. The output of
the TRT filter, unlike others, is in profile slope.
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FTa v UANDOT T 4N N E T OFEBIIEETE T A,
JERRIIAERE TE £ A,

712 0E

TIT 4 ZDT IV EE R CIILL T EAE R CEET,
» TV E RO,
> T AT T 7 A NORAE, BIEDT 7 A NN AL LTI LT 7 40 b
D77 ANLPER S ES,
SESEREROTANZERECTEET, UTOT7 V2 EFITEET,
» Butterworth Band-pass (/X% —17 —Z /3 K/3R)
Butterworth Low-pass (/34 — U —2Z 1—/{X)
Butterworth High-pass (/3% — T —2Z/ A /XX)
IRI
Moving Average Band-pass (FS#) %)/ R/8R)
Moving Average Low-pass (F#h - 1 —/ %)
Moving Average High-pass (F&@ -]/~ /X 2)

Yy vyYyYVYTYY

Editor: Filtaring
Filter Type | Butterwarth Band-pass -

Shart Cutaff Wavelenoth (it A ey e . WI
S Butksrworth Low-pass :
Long Cutoff Wavelength ()| o gyttaraort High-pass
IRI
¥ Movng Average Band-pass
W [E,'. B ¥ Moving Average High-pass
T Moving Average Low-pass

NE—=T =T 4 VA FETFEINC 6 IRDNE =T — AT 4 L Z T, 1IRE2IRONT—T—2R
T 4 VH FNEF NS T A — REERE L CONBMFINCRE L CIE L ET, 207 4 a7 OMEEE,
FHWA 2004 70 7 7 A ZEKIPHEZ b DR E, Z<DTr T 7 A VT =X TRIESIE LT,
RN 7 4 L 2 AR ER 2 T BN 7 L T ) X BIZE SN TWET,

IRl 7 4 V&1, ASTMIRI IS DF LR N —/RT A—Z % b2 +—Z H—T7 4 V& TT, IRl 7
A NBOWIE, D7 4V F LIFR R T T s AN A —TITH Y T,
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ProVAL User's Guide / Editor T 4 VEREE (IRT LA DEGE) Ok, o7 a 77 ANET7 g VEBE LT-7 a7 7 A )LDl
BRICZ T 7 LlicRrREnET,
After filtering (except TRT), both the otiginal profile and filtered profile will be displayed on the same chatt.

Editor: Filtering Fle 0SOSEE0 P
Flier Ty T Buteesoeth Bond s = o
- 7 ——— e Shert Qursdf Waveles gt (7] 5.0
Editor: Filtering Fio [050-5250 = l
—_— 1ong Cupoff Wavelsagth () | 100,00
Fiter Type [% Butterworth Band-pass -] L
Shork CubafF Wavelength (Ft) [ 500
Lang Cutoff Wavelength (1t) [ 100.00] k> R
12 R pm
SEl L 0 f»,w/w Ranin e NV S
o
- P el s, T,
° M,
12 R e " /
i et B e ¢ / WMM
e
8 ,./{JM e - _,j‘ / )
& / - i
A g o
=t (ﬁ‘ L0t -nw.w«..w;,fmm B R et et M e
§ 2 " 2 ‘W"?‘&u‘w ;
3 E \ A
8} W i aa 1\
21 ;W ok P
4 b pree
/ o
2 \ 4 -0 -“"‘/
W /./"'J 0 540 1,000 1,500 2000 250 5000 3508 -0 4,500 5,000
10 = Do it
0 500 1,000 1,500 2,000 o0 3,500 4,000 4,500 5,000

2,500 3
Distance (ft)

Befers Pl —— (v, Ao Fllnr

—— LElev.: before Fiker —— RElew,: Before Fiter —— LElew,: After Filter —— REIEY,  ATter Filter

IRI 7 4 VEMBRZTo12141%, T4 VERB L7077 AN [Ra—TF ) ORNT T 7 LIcHE

After IRT filteting, only filtered profile “slope” will be displayed on the chatt. RENET,
Editor: Filtering Fle 0835220 B
Editor: Filtering Fle [050-5280 -] Navigste . Fiber Tvoe [ 3
= © Aoghy 2500 Fiter
Filter Type. RI =

7! Apply 250mm Fiker

Sie finju)

Slope (infmi)

3,500 4.0m #5060 5,000 550

-1,400

[i} 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000 5,500
Distance {ft) [

LE#~. 1 Afar Hiter RElav.: Aftor Fiter |

[ LElev.i After Fiter_—— Riev.: After Fiter |
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Except for TRT filtered slopes, you can save the filtered profile by clicking the Save button. The filtered

profiles will then be stored in the project file with a default filename. The default filtered filenames are THTT, BMENDZ THIE, TANEIATZEUTOL Y E T,
original file hame - tag name. Tag names are added depending on the filter type as follows: » NH—T—RZ) KA ~BWBP

> Butterworth Band-pass - BWBP » NF—U—An—/8Z -BWLP

> Butterworth Low-pass - BWLP P NH—TU—2Z)\Af /A —BWHP

> Butt§rworth High-pass - BWHP » BEPEE L R/8Z2 — MABP

> anfng Average Band-pass - MABP » BETEHO— <% _ MALP

®  Moving Average Low-pass - MALP BT AL S A — MAHP

»  Moving Average High-pass — MAHP i - -

IRI 7 4 VA L7 A u—F ORI T 0 7 7 A VOFE S TIERL [Ar—
TIETHDT2D, RIFETEERA, FERON—Va U THET 7 AR— &R
HAREMERH Y £,

TRI-filtered slope results can not be saved since they are “slope” values
instead of profile elevations. They may be expotted in future versions.

You can then switch to the Viewer window for further compatisons.

Z D%, Viewer (E2—7) U4V RUICHIVEZ TS HIZFEL KR TE ET,

. % G0 aR
| LEley. T . __
| ¥ Ry, - g S, = L-AQGR
! | ey, -
050-5280 - BWEP iRtk 3 T
| LElerv. Il w ,AV
ey n
M vlgEee] 0s0-5780 . BwsP » L o
] T ' \/N’p- r
7 i
& i
£ 5 ‘.’r M“F’
i a O o
g i _f"“*T '.‘..)"’
é . &+ o e
- Il “
T . e ,
ot - ; =
i , —otoed
o ,\m\,.‘Mﬂ;;;‘w"n’w.‘%t1M;M'M'Mlﬂ-'wqr‘m~w&v*wwy
1 o '
l P '
2 st i ‘Hhh«m.'\%\,w?“‘l“h‘.’"
o
a
4
- 4
1,200 1400 1,600 1,800 2,000 2200 2400 2600 2600 3,000 4
Distance (ft)
&
— 0505280: LElev. ——— 050-5280: RElev. —— 050-5280 - BWEP: LElev, 050-5250 - BWBP: RElev. e e P T 08 Py 2 2e0 Py 2800 e
- Distaze (L]
Il I il | »
QEC-E2AD: LB, OR0-1200; REwr. 0525280 - AW LTk, C50-5200 - BwBP: RBlav.
14 | ] ] »
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Chapter

2

ANALYSES

A =2 —/3—OD[Analysis (B#HT) 1R % o THIAT 2RI TE E 7, BUERIR L TWDifro 7 1 =2
AN[Analysis (fIEHT) R Z > DEMICFERENET,

An analysis can be selected by using the Analysis button on the menu bar. The icon of the currently selected
analysis is displayed next to the Analysis button on the left.

Dimanee (i 1981367 Elevasian i) -0 2950

-

Project - - H
Profile s a-gee Distance (ft): 198.1367 Elevation (in}; -0.2530. a4 5 Perwees Spectral Density

E"B“’ u Optimal WIM Locstor -
¥ RElev —
031 @) Precsson anasis
s E Power Spectral Density m

o c Profile Symchrontzaton
03 @ Precision and Bias f\
"% o
| Profibes Cenit
i n Profile Synchrenization a1 s
j = cabhs Proffagragh Simudaticn
5 Profiler Certification ., \
01 = ‘l
2 0 Rice Qualay \
= cibky Profiograph Simulation 3 W
B Yy : el 9 Relling Sersightedge
£ ’ Ride Quality gl s
£ =
= 2 * Srwothnes Airante |
BE Q Rolling Straightedge | i R
-
a2 ‘ul Smaothness Assurance 03
03 a4
04 4%
o 50 100 150 L] 50 300 350 200 450 300
Bimmsnce
05
0 50 100 150 200 250 200 350 400 450 500 — —
Distance (ft) |[—— #eafile LB e _=all Soliz RS F. !
-
—— Profile LEew_Full Profile_RElev_Full + [aamibh »
.
4 [ 0
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Templates

A template defines a set of input values for an analysis. A default template is provided for each analysis.
You can create new templates and set which template is to be the default.

Apply
Edit |

Save

Delete

Templates can be imported, exported, renamed, and deleted using the Template dropdown button on the
menu bat.

The Analysis Template function can be illustrated in an example below.
Step 1. Use the Original (program default) analysis template

S B AN BT

| progect <

¥ Use Octave Bands |se  Pofie Secton | Filer |
|Curidonn [¢]Left Bevaton Ful - lene
Bands Per Octave: I [Flright Bevaton Nore
w [ |Gkl |7 Lef Sevation Nene:
| 7 ight Sievaton Nore:
‘ |
S B R
1.00e-
. N ‘
g \/ \[ AW
£'1.00e-05 A h AN
E Pl 'wftmf \ /‘\f\f\ S~y \4‘/ Wy \ ,-—’\\
5 " N
& £ '\
S 1.008:06
E
g
G 100607
&
10020
.01 01 L 1 100 1000
Wave Lengih (m/cycle)
||

Step 2. Now, change the “bands per octave” from the default value, 12, to a new value, 24. Then,
click the Template button in the toolbar and select “New” to save the current inputs to an analysis
template:

Page 64
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FENTIZAE 2 MO ANEEZ T > 7L — hTERLET, T 74V bOT 7 L— MRRITZ &
W1 oFT2H0ET, HLWT U T L—FfERLIZY, EOT T L— T 740 MZT 50
BRELEY TEET,

T 7 L—hME, A=a2—"—OD[Template (7> 7L — ) |Ra vy 7L T URETA UR— b,
T AR— b AEE, BLOHIBRCTE ET,

LU O Tt T > 7 L— s OfRe 23 L £,
RF9F1: LD (FusIFLOF 75N T 7L — N EERLET,

-+ ;'['lghk'}i )
10000 f
i al
Froens —~rIMRAA r‘._)' I L ‘4 .' v v\ 4 Sl
z > B AL \" Y. 1
£ 100006 s i
: / \
& / V
Lot !
E |
2.00e-08 .
o o1 1 s 100 1000
Wawe Langrn tmeyeis)
—— Cwldown LeDmaven

AT w7 2: ZZT [bands per octave (A7 Z—7 Y470 D2 N ] 2T 7 44 MED 12706
B UMETH S 24 1TEF LE T, KTy — s 0[Template (727 L— k) [R¥ > %21 o
LT [Newl Z3&IRL. BUEDO AN ZfHTT > 7 L— MIREFEL ET
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¥ Use Octave Bands . File Profie Secton | Fiter
Curidown (V]Left Sevaton Ful -~ None

——— B M -
Constant Freguency Tnierys) (cydefn) CurleUp [l Left Blevation Nane:
[FRight Blevation None.

Step 3. Then, supply a name for the new template as well as selecting other input settings. Because
wavelength filters can often be set on a pet-profile or per-file basis, the template filter must be

specified here.

Filter Type

Step 4. You can then select either the Original (to the default settings) or use the template menu to
Apply, Edit, Save, or Delete a previously created template.

Original |
My |
New..

[¥] Use Octave Bands File Profile | Section | Fiter
— Curidown ¥ Left Elevation Ful ~+ Mone

Bands Per Octave | 24| @] MNane
ot Fre I |w*=0n | Left Bievation Mone

1" Right Bevation Nane

Step 5. After selecting a desired template, simply click the Analyze button to run the analysis based on

the current input settings.

Page 65

ProVAL a—H—# 4 K / &
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2T 4:TDHL (TT7ANIREICHT D) wOT 7 L— MERIRT 50, E72IXLLRIIC
ERLT=T v FL—haT o FL— b A= a—Cll., k. BF. SRE3HBRTE5 L9120
N

Fiter

] - bene

EReRe O T I Rignt Bevation Hane
et Py ool ) [ D] | Crep [efEisvation Tene
1 Right Devation Mene

RF L5 T U7 L— NERIRL CTlAnalyze (fNT) 1RZ &2V v 7357210 T, BHED AT
REIIES MR FEITSNET,
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e
= s
b Nore Cangtant Frsguercy Intenal loysiein) Cully [ Let: Bevaton tene
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Automated Faulting Measurements (AFM)

The Automated Faulting analysis identifies joints and repotts faults in jointed concrete pavement. Faulting
is calculated based on the AASHTO R36-12 “Standard Practice for Fvaluating Faulting of Concrete
Pavements™.

Profile Selection

At least one profile data must be selected. Fach profile data must consist of profiles from the right and left
wheel tracks.

LB A% kM

Close AddFiles Save Report || Viewer Editor Analysis

Automated Faulting: Inputs

Nominal Joint Spacing (m) 4,88/ | File | Profies smm
s i [F101.US49_jnt18 Left +Right
tei) |[F102_US61 jnt63 Left + Right
Joint Window ) 7]03_USB2 k15 Left +Right
Joint Detection Method Step | ||F]04.US78_jnt19 Left +Right
¥ ise Skewed Joints [F]05_US51 jnt31 Left +Right
1 [#]06_1 55_jnt16 Left +Right Full ~
[l Indude Cracks

Inputs

Input Templates ate available for this analysis. Changing the selected profiles will not affect the template.
However, the template will set the joint and segment inputs, which affect joint and crack detection. The
inputs include:

Joint Spacing — nominal joint spacing

Segment Length — segment or lot length for summary reports
Joint Window — tolerance for exact joint locations

Joint Detection Method — method used to identify joint locations
Use Skewed Joints — whether skewed joints present

Include Cracks — whether to include cracks in the report

YYYVYyYyy
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BEEIREMNE (AFM)

BB B AT A AR L, AtA Y 227 U — MliEoBELZ LAR— P LET, BER
AASHTO R36-12 [Standard Practice for Evaluating Faulting of Concrete Pavements (=127 U — b &ifi%
DFEHER 72 BEZERTHIER) | IS W TR S E T,

78771V OBR

L b 1 2DT T s ANT—HERINT DLERH D ET, &7 07 7 A NVT =2 1%, Al
LERODIZHIOT 1T 7 A NV THR S TWRITIUERY 8 A,

'v|Show Events
'lt.lsenlemsts

Automated Faulting: Inputs

A )| S
|[F101_US49_jnt18 Left +Right
Seomenticngh ) — |

[7]02_US61_jnt63 Left +Right

Joint Window (mm) [F]03_US82_jnt16 Left +Right

Joint Detection Method Step -1 |[F104.US78_int19 Left +Right

IF] e S |[7]05_Uss1ntst Left + Right
|[#]06_155jnt16 Left +Right Ful ~
| Include Cracks

Ah

z UDﬁfr’H? WFANT L —bEERATEET BRLET R 7 7 A LVEERLTCHT Y T L— |
T LEREA, L L, 77 b— NIEME Y T v 7 OBRHICEET 2 HME 7 A b
]\77%?&“@ LET. UTFTOANRHY £7,
» Joint Spacing (HHifHR) — AFRE HiRHEE
Segment Length (£27' A bR) - FHEXRRE
Joint Window (HH#i ¢ > K7)  — IEffE7RY a oA & MIEDHO X LK 5741
Joint Detection Method (HHuURRHIAZ) — HHUAZE OB 2 ik
Use Skewed Joints (Hi23 > 7= HHIZfHT5) - AF 2 —HHOFE
Include Cracks (7 7 v 7 &5 %5) — LAR—MNII Ty I EEDDNE N
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Automated Faulting: Inputs

sont Spacing () T
Segment Length (ft) [—52“

Automated Faulting: Inputs

Joint Spacing (ft)
Seqret et (1 Joint Window (in) 2.00]
Joint Window (in) 1
Joint Detection Method Step |
I |se Skewed Joints I lUse Skewed Joints nwar Spla
5 Step
I lInclude Crack: Curled-edge =
e FlInchide Cracks Curled-edge
Available techniques for joint identification are:

» Downward Spike H RN AE T & 2 B,

> Step » Downward Spike (F[i1& DA A 7 {5 5)

»  Cutled-edge > Step (27 FIEE)

Outputs » Curled-edge (3ZH E3Y = )

After analysis, results are displayed for each segment. On the left, choose which segment to view. The top HijJ
chart plots elevation versus distance. Faults are marked with points proportional to the magnitude.

et beehog Resiine L AT I X = & DR RD TR SNET, EORMERFT 2N EEMTRRLES, LosT7
T L S L EHEORRE 7y b Lz bO T, BEIIZOH SICHAT S RE SOATRENET,
e 7
ol s Automated Faulting: Results Rl W
?ﬁﬁ 2:: - 5008 9 - L Flevaton
%-06_1 55 - Right Elevation ﬁ'“ :'.:ﬁwe o
iii 105, o R H
- 1984 lo 2112 8
N 2112 to 2640 - /
: aanis . -
@ 05155 - Right Eeveken E-“
-1z
18 E B
mﬂ 50 100 150 200 250 300 =0 400 450 500 E "
Distance {ft) Ve
[—merss-ilefiEkyaton @ Fauting ] " /
47 n
T
-3

[} s o (] m £ 41 a0 00 =0

=0 a0
Diskanze {ft)

%% 15 Lok blovamn @ Faukrg
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The lower chart shows the location and height of each fault.

Diterce () | Fadting ) |

6.83937 |
22,9155
30.7388
54.7772
70.9159
868546
102.8070

116.8888

198.9959
2152502
231,202
247.1551

205 3573 o

Select the top-level profile to

=]
Oto 526
520 to 1056
1086 to 1584
| 158402112
C2112t0 2640
26400 3168,
3169t 477
@ 08_1 55 - Right Elevation

Lionbe ol bl o W

0.0000 527.9827
sramy 1080088

1,086.0086 1,583.9914
1,583.9914 Zi1z0172
211z0172 2,640,000
Zei0000 3167907
“3167.9827 3,477.0290

05_155 - Left Elevation

,.Iu.|II.I|..II||,||,.I|I|.|...

Faulting (in)
-1
B

0.1
a 50 100 150 200 0 300 350 400 450 s00
Distarice (ft)
show the maximum faulting and accumulated faulting for each segment.
Lol

06,155 Left Elevabion

0 200 400 600 809 1,001,200 1,400 1,600 1,800 2,000 7,200 2,400 2,600 2,500 3,000 3,200 3,400 3600
Distance (ft)

06_155- Left Elevation

200 400 600 SO0 1,000 1,200 1,400 1,600 1,300 2,000 2,200 2,400 2,600 2,800 3,000 3,200 3,400 3,500
Digtance ()

550
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TOIT7IFEAET EOMEEBSERLET,

MLV DT T s A NEBIRT DL w7 A b DL ORREBE (1B & BHEE (TR)

NFERENET,

=
b 528
S525to 1026
LS o 1584
15z
2112t Ied0
254010 2068
AT

[ 0_T 55 - RIQNT EEvain

o1

=adtng (n)
=
g

L% 4

oo

06_1 55« Laf: Elevation

A II||||||I||“l|,l|_||l|_|| il

06_LSE - Ll Elevaton.

0200 400 €00 00 1000 1,200 1,400 L£00 1,800 2,000 2,200 2,400 2,600 2,300 3,000 3,200 3400 3,520
Disteres (1)

IS Dtarce (r) | Step Dstance ift) | Mar

o000 S
ST 1,056 2086
1,066 006 15829014

LEE 2n2mn
L1207 26402000

2,£40.0000 31679927
316077 3477800
| »

(1

06_[55 - Laft Elevation

U0 433 €00 D00 1,00C 1,200 1,400 600 1,000 £000 2,290 240 2,600 £,000 3,000 1500 3,409 3,500
Distarca ('t
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H Huf#IR & bl L7= B iR 2 = L £,

Use the Navigate button to switch to the Joints view. The top chart shows joint spacing in comparison to A i [
the nominal joint spacing specified in the inputs. 525 ko 1066
1056 0 1564
= 06_155 - Left Elevation g it
Jntasza &R 117102640
264010 1168
528 to 1056 06.1 55 - Laft Elevation 356t0 W77
10560 1584 L i o
158402112 18 # 05,155 - Richt Sevston zie
21120 2640 i o i 2o
2640t 3168 » ¥ = Y » . ‘a §
3168 to 3477 14
&1 05_1 55 - Right Elevation g1 i
= +
TEJ 10
& e 2
: ]
¢ o S0 1 1S3 200 28 ) 30 40 4 SO0 S0
4 Distance (f)
z
0
0 S 100 iS¢ 200 250 300 350 400 450 SO0 SO
Distance {ft)
Hornal ot Spackg (15 1) Tor7rI7 7%, @mE07ry b RICE#ME Y T v 7 ERLIELOTT,
<< ioints < At
The lower chart marks joints and cracks on the elevation plot. T [T o e e 0.0 BN
i 7 6,83 Jant -
Enabled | Distance (ft) Dascription | Spacing (ft) :! : ) \f_ P w 22,92 Joht 164 a
= 6,83 Joint Nan| | = ') 38,74 Jont 153 o
5 22.92 Joint 16.1 0 v £4.78 Jont 164
v 38.74 Joint 158 & = 70,62 Jobk 160 -
i 54.78 Joint 16.0 v B06.85 Jant oo |= &
v 70.82 Jort 16.0 =t F 0,45 Crack 04 i 2
& 8655 Joint 16.0 -6 & 162,81 Jant 180 &
90,43 Crack 6.0 ) 170,69 Jainl 164 %-m
u 10281 Joint 16.0 & v 1376 Jant 153 B
e 118.89 Jnint 161 Bap L 150,75 Jaint 160
5 = z = 166,79 Jonk 1ea B
v 134.76 Joint 159 é oy i e = ."n
@ 150.75 Jaint 160] | ! B 16 T
i 166,79 Joirt 16.0 14 ¥ 1R 0k 153 55 ”b“‘obo...a"
17537 Crack 0.0 e b :‘:':: ‘:"‘ ':‘:
v 15, it 16! -2 T
S5 163 & 23120 Joht 160 0 X 100 1% 20 I 30 0 400 450 500 WO
199.00 Joint 16.0 e — £ Distarcs )
215.25 Joint 163 20 il 24716 Jant 160
et iS5 0 S0 100 150 200 250 300 S0 400 450 500 550 7 262,02 Jant, 162 [ % ¥ Crahs — 06_[ 55 - Leh Blevetion |
. : Distance (ft) L 279.28 Jont 182 v
247,16 Jok 16.0 o e i .
263.32 Joink 182 [[@ onts v Gads —— 06_1 55 - Left Elevation
v 279.28 Jont 16.0 -
v 29536 Jnint 163171 |4 e
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Enabled Distance (ft) Description Spacing (ft) -
Tn the lower-left panel enable, disable, ot reclassify joints and cracks. & 6.83 Joint NaN
Enabled Distance (ft) Description | Spacing (ft) - V| 22.92 loint 16.1
= 6,83 Joint Nah - ”
@ 0 v 1 v 38.74 Joint 15.8
Ei 38.74 Joint 158 vi 54,78 Joint 16.0
E A0 Jore 0 v 70.82 Joint 16.0
[ 70.62 Joint 160 -
= 865,85 Joint 160 v 86.85 Joint 16.0
= gy S oL [ 90.43|Crack = 0.0
@ 102.81 Joint 160 —- LI
@ 118:89 Crack l 161 v 102.81 | Joint 16.0
@ 134.76 Joint 159 = 119,69 | Crack 161
[ 150.75 Jaint 160 - ! -
— 1EE 0 Joind 10 T v 134.76 Joint 15.9
Select the top-level profile to show the maximum joint spacing fot each segment. Tt is useful to identify Vi 150.75 Joint 16.0 -
missing joints for given segments. ra e 1€.0
I
o 06,1155 - Left Elvation kL~ vo7a 7 s A NVERIRT L E, B AV N T EORKAMBERAERRINET, Zh
e 100 Py X, 587 AL MCHHBKEL TWD Z & Z#NT HDICELHET,
Sioresm % - e Tee
0 06_1 55 - Right Elevation & Obo 528
§ 0 T:;:;?:; 06,155 - Left Elevation
o o 1SNz 10
£ 21zt2640 @
% ° ) 2680k 3168
e 3R 47T e O
[ 051 B5 - Right Elvation =
£w
9 & 1] -]
o 500 1,000 1,500 2,000 2,500 3,000 3,500 -
Distance (ft) g% ® e
.
Use the Add Joint button to add missing joints if necessary. Users need to click the Analyze button to % 500 Lean | 1S | 0 250 S0l 3500
refresh the fault results if any changes to the joints results occur. Fiianss (1}
[ R d ort Spara (107 ]
ProVAL AFM will disable any joints and faults that fall within any exclusions defined in the
Fditor/Sections. DEITIE U T, K L7 B HiZ[Add Joint (HHOEM) RS TEMLET, HHORMRIMDS
MOLEALRE T T2 6, [Analyze (ifMT) R ¥ v &7V v 7 L TEREDH R ZEHTHLERH Y £

S

ProVAL AFM I, Editor @ Sections [ CTHLE L 72 RIM I ZUTEE Y T 59T A Hh & B4 % 185
WLET,
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Automated Profile Synchronization (APS)

The Automated Profile Synchronization (APS) is a tool to synchronize profiles using the cross-cortelation
technique.

The Cross-correlation (CC) is a statistical metric to measure correlation between two random signals. A CC
value of 100% (or 1.0) indicates the signal pairs ate petfectly cotrelated; 0, no cortelation; and -100% (or -
1.0), perfect, but “negatively” cotrelated. This technique has been proven to be successful to compare
pavement profiles for repeatability tests and accuracy tests.

When CC is applied to pavement profile compatison, the process would require additional, special
treatments (ot conditioning) of taw pavement profiles. The “conditioning” includes: same filtering history
fot both basis and compatison profiles, interpolate compatison profile to the recording interval of the basis
profile (only when the recording intervals are different). “Conversion to slope”, as a part of the
conditioning, is recommended for comparison of latge wave bands to make sure the influence of the long
wavelength content does not eclipse the influence of the shotter wavelength content. Once the CC rating
fot compatison pait is obtained based on the standard CC formula, the value is scaled to consider the ratio
of variance of each conditioned profile. This last process is to compensate the CC etror when two profiles
have exactly the same shape but very different amplitude. The analysis is fully compliant with the AASHTO
standard, R56, “Standard Practice for Certification of Inertial Profiling Systems.”

The ProVAL Profile Synchronization analysis uses two ot more profiles of the same section that have been
measured at approximately the same time (usually subsequent runs). The starting points of the data in the
measured profiles do not always match. To cotrect for this, the Profile Synchronization can be used to
determine the proper offset of the comparison profile(s) to match the starting point of the basis profile.
Since any two measuted profiles are not exact copies of each other, the software must utilize statistical
techniques to determine the optimum offset.

Profile Selection

At least two profiles must be selected, each in a different file. One profile must be designated as the “basis”
while the others are considered as “comparison”. For informational purposes, the sampling interval is
shown for each file.
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Inputs

Input Templates ate available for this analysis. The template sets the wavelength filter for each profile but
changing the selected profiles would not affect the template.

P Maximum offset is the range of hotizontal offset within the CC sweep analysis. While the
basis profile is fixed, the comparison profile would be shifted to the left ot to the right side of
the basis profile at any possible sample interval increments (i.e., offsets).

Profile Synchronization

Maximum Offset (ft) 20

Profile Location Left - |
Basis Filter
IRI Filt

Comparison Filter
IRI {with 250mm Filter)

P Profile Location is the channel of profiles to be used for the cross-cortelation analysis.
Profile Synchronization

Maximum Offset (ft)
Profile Location

Basis Filter

IRI (with 250mm Filter)

Comparison Filter

IRI {with 250mm Filter)
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ZOHTIIIATI T v T — R EEHTEET, 20T 7 L— MIER 7 AV 2 ET 077 A )V
TEICHRELETN, #IR LT 77 A VEEBELTHET 7 L— MIEBETHZ L IEH 0 £H
Ao
» [Maximum Offset (e kA7t v b) NIHAEAHE (CC) AA — AT REROKE-A 7 & »
NOHPH T, KHET o 7 7 A APREESINTHDHDICH LT, kT v 7 7 A ViEEZ
LDV T AHROEM (A 77y B Itk THEET 7 7 7 A A OEETITHMIC S
7 hLET,

Profile Synchronization

Maximurm Offset (Ft) [ 20

: : T
Profile Location \Left v
Basis Filter

I (with Fi
Comparison Filter
RI (with Filter

» [Profile Location (7'& 7 7 A JLAZ{E) [ITA EARBIRATICEE END 7 m 7 7 A LD F ¥ X

ILTT,

Profile Synchronization

Maximum Offset (Ft) | 20|

Profile Location ;r[eft vl

) i Center ‘

Filt | Right _

Compatison Filter

IRI (with 250mm Filter)
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ProVAL User's Guide / Analyses » NANRN=V T EI Yy THILICRY BET e T AN LT 0T 7 A VTR
DWRET A NVARERETEET, [Wavelength Filter (JFE7 4 V%) 44T 07Ky

R _ A | St g prte
» A different wavelength filter setting can be specified for the Basis profile and the Compatison 7 APRRINIED, A-FIERLEREERELET.

profile(s) by clicking the hyperlinks. A Wavelength Filter dialog box would pop up for user
defined settin,

igth Filter
Filter Type IRI - Filter Type l IRI -,
Mone | MNone
|

57 Butterworkh Low-pass | 4 BUttBI'WOI’th Band-pass
\ Butterworth High-pass
%7 Butterworth Low-pass

s |V Butterworth High-pass
The following filters are available: ———
. None -
e IRI
e Butterworth Band-pass UTD7 4N el TEET,
e Butterworth Low-pass e None (72L)
e Butterworth High-pass * IR

¢ Butterworth Band-pass (/X% —1U —Z /N K/3X)
¢  Butterworth Low-pass (/N —U—2Zx 1@ —/32)

The cross-cottelation module will automatically pre-process/condition the
entire profile traces, crop the profile between the lead-in and lead-out (i.e.,
the Full section), and perform interpolation (if sampling intetvals are
different between the basis and compatison profile) ptior to computation
of coefficient of cross cotrelation. This process complies with the US
AASHTO R5( specification.

¢ Butterworth High-pass (/3% —T —2Z /A /3R)

FHHARBIE Y 2 — T K 0 AR OHE IS L s TTFr Ty AL M L
Users need to input lead-in/lead-out distances, left/right channels for each — AEROFLEL T, Sl & AR LEFIZHLOM (Zrkervay) oFn
profile on the Editor/Basic screen, if they ate not defined. TrANOEYERY  BIOWHH k7o 7y A L 7 0 7 7 A L0
YTV HER R 25E) REBIMICITbRET, ZoF e RE US
AASHTO R56 fEARICHERL L TV ET,

SIEARBIEH U, 707 7 A VT EDE /AT v RNV EERL TR
WIBEIETT ¢ X OIEAEREH CANT2LERHY £,
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Outputs T 7 7 A MAMIOW AN, AT 107 7 £ KT DI 7 o b & KRBT —7 A%

EENET,
The outputs of Profile Synchronization include a table of relative offsets and maximum cotrelation - -
with the basis profile. File | Relative @ Maximum
File | Relative | Maximum Offset (ft) | Correlation (%)
Offset (ft) | Correlation (%) Run01 0.00 100.0
Run01 0.00 100.0 Run02 -1.00 68.0
Run02 -1.00 68.0
Run03 .00 636 Run03 -1.00 636
Run04 -1.00 637 Run04 -1.00 63.7
RundS 100 663 Run0S  -1.00 66.8
Run06 -1.00 632
e i T Run06 -1.00 63.2
Run08 -1.00 80.8 Run07 -1.00 841
Run09 0.00 925 Run08 -1.00 80.8
Runl0 0.00 811
Run(9 0.00 92.5
The Navigate button can be used to switch among different output chatts, which include: Runl0 0.00 811
P Correlation Chart or Correlogram - Correlation coefficient values at all tested offsets.
Profile Synchronization: Correlation arndtyee | appy Oftets] |1 Nawigate w [Navigate (7B — 1) |RZ U CUTFOSESERMNTZ 72V B2 D LN TEET,
| |Gt | Comtmton % ralni . > BT GBS - BB LTS TOF 72y hCOmBIRKIE
Run0L 000 1000 : it e —
Run02 1.00 8.0 Profile Synchronization: Correlation Araliee | aemty ottses] Mavigate |
L o [ ey Pre— Jera-SERS
Run0d 100 637 | Offset {ft) | Comelation (%) | a
RundS  -100 668 Funlll 000 1000
Run0s 1.0 632 Rund2 100 680
Rur07  -1.00 841 Rurd3 100 636
Rund8  -1.00 808 Rundd 100 67
Rundd 000 925 = Runds 100 668
Runl0 0.00 11 = Punds. 100 612
2 Rund? 100 841
3 Rundd 100 808
S Runld o 925
Runl0 000 811 %
z
-30
20-18-16-14-12-10 -8 <6 -4 -2 0 2 4 § 8 10 12 14 16 18 20
Offset (f2)
Runi1_Left Elevation ‘Run02_Left Elevation —— Run03_L eft Elevation|
——— Run04_Left Elevation Run05_Left Elevation —— RunDé_Left Elevatian| 30
Run07_Left Elevation Run08_Left Elevation Run09_Left Elevation| -2)-18-16-14-12-10 -8 6 4 -2 0 2 4 6 8 10 12 4 16 18 20
Runi_Left Elevation ! i
—— Rundi_Left Blevation Fund3_Le¥ Blevetion —— Rurdd_Left Eievatian
Rund4_Left Elevation Fun05_Left Elevation —— Rur0b_Left Elevaton
Rund?_Left Elevation FundB_Left Elevation Furd9_Left Elzvation|
Runl0_Left Elevation
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a7y AN
#  Shifted Profiles Chart (Flevation) - Basis profile compated with the shifted compatison 0.3
profile.
0.3
0.2
0.2
0.1 014
= 53
200 =
= c
] 2 0.01
~
-0.1 g
-0.14
-0.2
-0.3
-200 0 200 400 600 800 1,000 1,200 -0.2 1
Distance (ft)
—— RefProfile_LeftElevation Run01_Left Elevation Run02_Left Elevation
Run03_Left Elevation Run04_L eft Elavation Run05_L eft Elevation
Run06&_Left Elevation Run07_Left Elevation Run08_Left Elevation
Run09_Left Elevation Run10_Left Elevation 0.3 - T T T T T
-200 0 200 400 600 800 1,000 1,200
Distance (ft)
B Shifted Filtered Profiles Chart (Slope) - Basis profile slope compatred with the shifted RefProfile LeftElavation Run01 Left Elevation Run02 Left Elevation
comparison profile slope, after filteting (if applicable). Run03_Left Elevation Run04_Left Elevation —— Run05_Left Elevation
Run06_Left Elevation Run07_Left Elevation Run08_Left Elevation
Run09_Left Elevation ——— Run10_Left Elevation

» VT NLETANEABBEO TR T s ANTTT (Au—T) - T 4L ZNE (MR
L0 %Iy 7 LT a7y A D Aa—F Lk L= e 77 A LD AT —

7
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160

140

120 \

100 ] |
80 f i
60 |

40] ; 'Y ave
201 i J i ["I_ i oG

o i (g
-20 SR
-404 dl kR
-60 (]
-804
-100
-120
-1401
-160
180 l

Slope (in/mi)

-200 - +
-200 0 200

400 600
Distance (ft)

800 1,000

1,200

——— RefProfile_LeftElevation

——— Run03_Left Elevation

——— Run06_Left Elevation
Run09_Left Elevation

RunD1_Left Elevation
Run04_Left Elevation
Run07_Left Elevation
Run10_Left Elevation

Run02_Left Elevation
Run05_Left Elevation
—— Run08_Left Elevation

A zoom-in view between 10 and 140 ft:

Slapa (in/mi)

0 20 30 40

50 60 70 80
Distance (ft)

100 110 120 130 140

Run03_Left Elevation
Run06_L eft Elevation
Run09_Left Elevation

‘— RefProfile_LeftElevation

Run01_Left Elevation
Run04_Left Elevation
Run07_Left Elevation
Run10_Left Elevation

Run05_Left Elevation

Run02_Left Elevation
Run08_Left Elevation
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160
140
120
100
80
&0
40

Slope (in/mi)

-200 0 200

400 §00
Distance (ft)

800 1,000 1,200

—— RefProfile_LeftElevation

——— Run06_Left Elevation
- Run09_Left Elevation

Run01_Left Elevation

——— Run03_Left Elevation ——— Run04_Left Elevation

Run07_Left Elevation
Run10_Left Elevation

—— Run02_L eft Elevation
—— Run05_Left Elevation
—— Runi8_Left Elevation

10~140 7 o — s DILRER

1204 f
100+
80+
60 4
40+
z
s 201
it
g 01
[~}
.ZD 4
-40
-60
-804
'100 1 T T T La T v T T T T T T T
10 20 30 40 S0 60 70 80 90 100 110 120 130 140
Distance (ft)
—— RefProfile_LeftElevation Run01_Left Elevation ——— Run02_Left Elevation
——— Run03_Left Elevation RunD4_Left Elevation —— Run05_Left Elevation
Run06_Left Elevation Run07_Left Elevation ——— Run08_Left Elevation
Run(9_Left Elevation —— Run10_Left £l
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ProVAL User's Guide / Analyses [Apply Offsets (A 7ty NOWMH) 1R %27 Vv 7358, TXTORET 07 7 A Wi
ATy NEEATEET, TO®%, AL 7 A VEEa—T T, £7 07 7 A WTH

You can apply the optimal offsets to all compatison profiles by clicking the “Apply Offsets” button. You FILIARIA 7 2 &7 4 2 CENTIMEE T £ T

can then examine the synchronized profiles in the Viewer and the specific offsets applied to each profile in Profile Synchronization: Correlation siee || [Rery ortss] [ tvigate -
the Editor. ! R i e Mg
|File  Relative | Maimum ew il RBES
o 5 —e————— | Dffse (f) | Correlation (%) -
Profile Synchronization: Correlation anchyee || [apply Offsets] || Navigate | Rundl 000 1000
o e Rumiz 100 880 e
fle | Relative | Maximum v
| Offset (/) | Correlation (5%) - . ) Fundd 100 836 %
Run01 000 1000 ::x :x z'; &
Rung2  -100 680 100 :
Run03 100 635 % ;x :x :j
Run04  -100 637 i e S o
4 7 :
s ot @2 " R g
Rund7 -1.00 841 Bl o S g
60 H
Run0B  -1.00 808 3
RunlS 000 925 & 501 5
&
Runl0 0.00 811 £ 40
z
? 30
]
20
10
01 -30
| 20-18-16-14-12-10 -8 -6 4 -2 O 2 4 6 8§ 1012 14 16 18 20
B Cset (i
220 ——— Run0l_Left Bevatics —— Run02_Left Elevation —— Rund3_Left Elevation|
— Runl4_Left Bevation Run0d5_Left Elevation Runié_Left Elevation|
-30 Runi¥_Left Eevation Runig_Left Elevation Rungy_Left Elevation|
2018 -16-14-12-10 -8 6 4 -2 0 2 4 6 & 10 12 14 16 18 20 Runid Left Bevatios :
Offset (ft)
——— RunO1_Left Elevation Run02_Left Elevation Run03_Left Elevation|
——— Run4_Left Elevation Run0S_Left Elavation Run06_Left Elevation
Run07_Left Elevation Run0B_L&ft Elevation Run09_Left Elevation|
Run10_Left Elevation
v
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The following is an example of profiles before and after the automated profile synchronization.

Before automated profile synchronization:

Pt 1)
0.2
€
c ol
8
3
w
0.0
-0.1 A
] 20 40 60 a0 100 120 140 160 180 200 220 240
Distance (ft)
RefProfile_Left Elevation Ful —— Run01_Left Elevation_Full —— Run0Z_Left Elevation_Ful ——— Run(3_Left Elevation_Ful
Run(4_Left Elevation_Ful ——— Run05_Left Elevation_Ful Run06_Left Elevation_Ful Run(7_Left Elevation_Ful
| Run08_Left Elevation_Ful Run9_Left Elevation Ful  —— Run10_Left Elevation_Ful

After automated profile synchronization:

e o-0RR

0.0

0.1

20 0 20 a0 60 &0 100 120 140
Distance (ft)
— RefProfile_Left Elevation_Full Run0L_Left Elevation Ful ~ —— RunO2_Left Elevation Ful — —— Rum03_Left Elevation_Full
Rundd_Left Elevation_Ful —— Run0S_Left Elevation_Full Run06_Left Elevation_Full Run07_Left Elevation_Ful
——— RunDB_L eft Elevation_Full Run09_Left Elevation Ful  ——— Runl0_Left Elevation_Full
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UTICHBIRMR%O 70 7 7 A L OFlZ R L ET,

BB 7 " 7 7 A v
s+ -ABR
024
E’ 0l
@
w
0o 4
0.1
0 20 40 50 & 100 120 140 (1] 120 200
Dstanca ()
—— RafProfile_Loft Bovaton_Ful — Pur0l Lo Bvalion_Ful | Punic2_Laft Slovation_Ful Run03_Lofk Elavabion_Ful
Run04_Left Elevation Full — —— Rur0S_Lef: Elevation_Ful Run6_Laft Slevation Full Run? Left Eevation_Ful
——— RunDE_Left Elevation_Ful Aur09_L af: Elevation_Ful Run10_Laft Elevation_Full
BHFRY®OT a7 7 AL
% AR
0.2
£
c 0
:
0.0
=3 -+ d T - + T T .
=20 o 20 40 L1} L) 100 120 140
Dickarecs {ft)
——— Re'Profils_Left Elevabon_Full —— Run01_Left Elvation Ful ——— Run02_Left Ehevation_Ful ——— Funi3_Left Elevation_Full

Run04 Left Elevation Ful  ——— RunlS_Left Elevatior_Ful
——— Ru08_Left Elevation_Ful Runi¥d_Left Eevatior_Ful

Runi5_Left Elevation_Full Funil? _Left Elevation_Full
Runt0_Left Blevation_Ful
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Power Spectral Density (PSD)

The Power Spectral Density (PSD) function of road profiles is a statistical representation of the importance
of various wave numbers (or wave lengths). Pavement profiles can be decomposed into seties of sinusoids
using techniques (such as Fast Fouriet Transform or FFT) to show how the variance is distributed over
wave numbers. The PSD implementation in ProVAL is similar to the method used by University of
Michigan — Transportation Research Tnstitute (UMTRI) researchers with a drift removal technique.

L&*Ql:,’)lﬂ’%ﬂﬂl 51;
mgwmmw Viewer  Editor Aralyss || | g|

Power Spectral Density

V] Use Octave Bands Fie Profie Secton | Fiter |
| Curldown | Ful  None
L= Flright Bevaton None
ortant Frequancy Interval oy -—y_iEuH.b [¥LeftElevation Ful - pone
Flright Elevaton hone:
= [ | o555 @ B
1.00e- —
T "
¥ - %
21.00e-05 >
£
z
8 100006
E
¥
S 1.00e-07
g
2
&
1.00e-08 T
0.01 01 1 10 100 1000
Wave Length (m/cycle)

Profile Selection

Any numbet of profiles may be selected.

Power Spectral Density

|
2

V) Use Ockave Bands TFle  profie | section |
| Curlelp [¥]Left Elevation Ful -

B Per Octave bt Elvotion
Coroin Py kel (/o) Curdann ]ft Flvation

] Right Elevation

i1 0
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INT—ANR7 MVERE (PSD)

BT 07 7 A NONRT =Ry NV (PSD) BI#E, B et (F713ER) oEEEL
MEICR LIcbOTT, ST v 77 A VOEBREEOHEN D, EOXITHM L TWDH0NE
RO, AT VA REeflioTWAHEIN (Bl xiXmE 7 —Y =4 (FFT)) O U — X
THIENTEET, ProVAL THEITT H/T — AT MUVEEEIL, I 20 RERZEIEAT
(UMTRI) OHIEHEIZE > TEDNRD, Y 7 MRET 7 =y ZIEBIL T ET,

sinusoids (A YA R) : A KL a A EOWHEDZ L, A+ VA RITEE IR
& - PRI K0 B EN D, B OETIHEIKTE L, RiFe ENEEELZ T 5, [1KR
o WEERICBET S HEEE LY ]

[ Lime Oictave Bands Fie Profie Secton | Fiter
Corldown FlieftEiavatan Pl Mone

Tl mght Bevation Mo

3| Cwlelp ) leftBevation Ful - booe

I Right Blevaban one

R e

10004

T e T~
10005 f,/’“ ”‘“W\f~\,,va\h‘(MJI_V__“!«W\JJ\\ 1\{%;&”; .

1.00e-06

1.00e-07

Slupe knecumh—milytnu'cycltﬂ

g
3

01 1 10 100 1000
Wave Length (m/cycle)

Curlelp_LeftElevation]

=
=
2

78771V OBR

2 DT T ANEERT L ENRTEET,

Power Spectral Density

¥ Use Octavs Band (Fie  Frotie Secton Fiter
.:(I-IU-D FiLeft Devetion Pl - lgge

Bardks Per Octave More
HNore
Nore
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ANT 4=V RDTANE/E T ) v I T HIEILEST, T T s ANTEICRRD T 4 VR %
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FBETDILNTEES, FAT TRy VAN T A VFPNERTE ET,

A different filter can be specified for each profile by clicking the hypetlink in each input field. A dialog box
would prompt for you to select a filter.

Fier Type | mi -
| None |
Filter Type IRI - | i
¥ Butterworth Band-pass
Nane T Butterworth Low-pass

v
Y Butterworth
 Butterworth Band-pass | v er High-pass
7 Butterworth Low-pass
Y Butterworth High-pass
e Close PUTFO7 4 M5 pFITE £,
» None (72L)

IRI ([EEEZ 71 24640
Butterworth Band-pass (/X% — 17 —Z /3 K/3R)

The following filters are available: >
>
» Butterworth Low-pass (/3% —T—21—/3X)
>

» None
» IRI
» Butterworth Band-pass Butterworth High-pass (/X&— 17U — 2/ A /XR)
P> Butterworth Low-pass
» Butterworth High-pass AjJ
Inputs
ANT T r— NI, ZOFTICHATE T, BRshie7m 7y A VEEELTH, 7071
—MIEBLETA, L, T L= TR T BT s A VDOEET AN ERELET,
Tnput Templates are available for this analysis. Changing the selected profiles will not affect the template. » Octave Bands (42 % —7 /30 ) — UseOctave Bands % 4 4NZ4 % & . Bands Per Octave
H the template will set th length filter f h profile. . 4 . :
owever, fhe femplate il set The wavelengfh Wer fot each profie (A7 2 =T B0 D> FE) BAERNT/2 Y | Constant Frequency Interval (— &) HH]
»  Octave Bands - Fnabling Octave Bands will enable Bands Per Octave and disable Constant ) 2SN D
Frequency Interval. : . . SN C e N A = ke S N
B Bands Per Octave - Number of reported data points when a frequency or wavelength is > Band‘s Per Octave - JAELE 2\ RBLR AT AR, BT/ DB BITHET ST T — 2 R A
doubled or halved. [N2F-
P> Constant Frequency Interval - The frequency interval when the narrow band report is » Constant Frequency Interval (—i@& MG — Pelrllohs B3k 52 B 5k HE
desired.

Power Spectral Density

¥|Use Octave Bands Fie  profis Secton | Fiter
¥|Use Octave Bands || File Profile Section | Fiker | Curlelp 7] Left Blavat [
CurleUp (¥ Left Elevation Ful ~ None Bands Per Octave 12 Right Elervation Hone
Bands Per Octave 12 1= - =
—_ [/ Right Elevation Mone - ] | Curldown ¥ iert e }
equsncy Interval (cyclafft 0000 | | Curldown [7]Left Elevation Nane et - )
["IRight Elevation None
Page 81
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Outputs

Two output charts are available via the Navigate button: Slope PSD against Wave Length and Slope PSD

against Wave Number. The Slope PSD vs. wavelength is recommended as the default view.

|Power Spectral Density

[ Use Octave Bands File Profile Section | Filter |
|| Curldown 7| Left Elevation Full  None

Bands Per Octave 12| i Right Elevation ro
Constant Frequency Interval (cycle/ft) 3007|  CurleUp  [#LeftElevation Full - Mone
[ Right Elevation None

—

Slope PSD vs. Wavelength chart

Slope PSD (Wave Number)

[Logscae | B B

1.00e-03

)
2

Sops Spactral Denslty (Feicyde)
g
[

J00e-07

1.00e-08

e //W“’“’WP’NN.MM-WW ™~

-

10
Wave Length (ftjcycle)

——— CurleUp - Left Elevation

1000

I8

Slope PSD vs. Wave number chart

|too scae | (B B

Wave Mumber (cyclefft): 2,1076 Siope Spectral Density (ft/cycle): 0.0009

1,008-03

1.008-06

00e-07

Slope Spectral Density (Fefcycle)

1.00e-08
o,

o \/“f Mwwmmw“”fm\

001 0.01 0.1
Wave Number (cycle/ft)

—— CurleUp - Left Elevation

1o
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A

ZoODHN YT 7k, F EDNavigate (FE S —R) [RZ >

ko THHTEET : Ar—7PSD

W AR & An—F PSDICKIT B, Au—FPSDIFHE TR ZENEE LY,

Power Spectral Density [ mmrrersers -
. Una Octarvr Bands Fibe Prefin Section  Filter L Slepe PSD (Wive Length)
& Curldown ™ Left Devation  Full Hane Slope PLD (Wive Numbser)
e L I Pughet Ebevsteon Mone
Constant Frequency interval {cycleft) | Cuellp ¥ Lef Becton Full « Hone
K T Paghet Ebevation Nene
I. Aa—7PSD LR/ 77
togscie | [y B
100003 I
31.0&-0- s - -
Zfi.wc-ns =
2100008
& |
§1.r.wur |
1.00e-06
[¥] 1 0] 100 1009

Warve Length (fticyde)
— Corlel - Left Elevabion

2. An—7PSD LT 7

togscae | [y B

Wares Number (cyclefTt): 2.1076 Slope Spectrd Deraky (Ricyde): 0.0009

i

g
@

R

Shope Spactrdl Derdity (tioyde)

0.001 0.0 %]
Wave Nanber {cydefft)

—— Curlellp - Left Elevation
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A Log Scale button in the chart control toolbar can be used to toggle the chart y-axis between log scale and

ProVAL User's Guide / Analyses

linear scale. This is useful to make peaks easier to see.

Power Spectral Density

Slope Spectral Density (ftjcycle)

/Lse Octave Bands
Bands Per Octave.

[ e

+.00e:04

(Fie Profie Section | Ficer
Curklp [@lleftevaton Pl - Nope

TRight Elevation Nane
o) ‘(u—ldtmn ILeft Elevabon Hone

17 pight Elevation None

:
2

N
8
7
2

¥
-4

B
g
8
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Fx—har ha— Y — LN —DFfEED[Log Scale (77 A —)v) [RZ T, Fv— bo yiif
BRI A G — NV ERPE A —AZE W 2 5 Z E K E T, [Log Scale (rF A —)L) [FR& v
I, E—2 2 EBICROT BRI £,

[ ST

Power Spectral Density

¥ v e Banch | Fn Irafie Sectan, | Fiw
ey ¥k Ceveron Rl - s
Bareks Per Oxtovew 1 Bight Dieidic iere
Curidonn, I ot Elevaton ]
- Rt Deidicn tne
ke B
0004

§
z

i
2

oge Somets 8 Dewonty T4t
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Precision and Bias (ASTM E 950)

The precision and bias analysis based on the ASTM E 950-98 “Standard test Method for Measuring the
Longitudinal Profile of Traveled Surfaces with an Accelerometer Established Inertial Profiling Reference”
requires 11 profiles (including one reference profile measured with a reference profiler such as rod-and-level)
along the same pavement section. This ASTM specification also requires that the pavement section be
321.8 m (1056 ft) long, with the profile measured at increments of 0.3048 m (1 ft). Beginning at 0, and
taking 1056 additional measurements, each of the profiles must have 1057 data points.

538 ANO M=ot g
' = l - Use Misposts ‘Sue:dmt
Close  AddFiles Save Repal Viewer Editor ‘D 2|
Project - || 52 units _J Qb -
vie e S | Drepia ook

Precision and Bias rm— | —
Frs’e B Proﬁh - Ba:s Samﬁamm;(mn;r T
RefProfie [ eft Hevaton [ 304.800000

V/Right Elevation ¥/ =
Run01  [TlleftElevaton [ 304.800000

¥iRight Elevation 1
Run02  [TieftBlevaton [ 304.800000

¥ Right Elevation [
Run03  [FieftBevaton [l 304.800000

¥iRight Elevation ™
Run04  Fliaf Flavation | 1| _304,800000. ==

The ASTM E17 Vehicle-Surface Interaction committee is currently
revising the ASTM E950). This module may be deprecated soon.
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WMEE /X1 A (ASTM E 950)

ASTM E 950-98 [Standard test Method for Measuring the Longitudinal Profile of Traveled Surfaces with an
Accelerometer Established Inertial Profiling Reference (NEHEEFF T RIEN: 7' 1 7 ¢ MEHES X T AT K
é%ﬁ@ﬁiﬁlﬁﬁ v 7 7 A VRO 72D OFEUERER ) ]| 2 BRI LTSRS & 8o 7 AfBHTIE, WL
M7 Ll 0T a7 740 (BREVASNAVREDIEET 07 7 4 Z CRIELIZ 1| SDOHE
¥z 74/%‘:5@) ELEE LET, 20 ASTM Bk T, XHAER 321.8m (1056 7 ¢ — 1)
% 03048m (1 7 4 — 1) BO—ERFECRIE L=, 0FHMDS 1056 FH £ TO 1057 HO7— % %
WL LTWET,

5 s A% e “"..Z'..;"'Z =

mmmmmn wmmm o

Pm;m | | 2 unns - | Wyrep
{l - |r - | -

Precision and Bias sidsscn Wy |, Aavae |
Fie Profie Bass  Seemple Interval (mm) -
Re®rofie © | |of Eevation 304800000

¥imight Bevaton E
Run0ll Left Elevation | 304.800000

¥ Rught Eievabon
Runl2  [FlieftElevaton I 304.500000

V' Right Bevation
Run03 e Bevation [ 304.500000

¥ Right Bevaton |
RunGd_ F11ef Flmanion I 304800000 ¥

BIE, ASTM (7 A U R BA B 2%) E17 Vehicle-Surface
Interaction ZEEZX TlX, ASTM E950 DUGETE¥ETTHY . =
DOHEITFEIEESNDL R H Y £5,
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ProVAL User's Guide / Analyses 70774 JOBIR
Profile Selection 1 OOHHET n 7 7 AV BasisiZF=v V) L 1I0OHET R 77 A NAD, 11 DT BT 7 A )VER
W 2HERHY £, 1057 HOF—FZEITT 2121, KEFHEEA 321.8m T, > 7 LRFEN
Eleven profiles must be selected, one reference profile and ten compatison profiles. The section length 0.3048m TRIFIUTRY EHA,

must be 1056 ft and the sample interval must be 1 ft, for a total of 1057 data points. — =
P P Precision and Bias
Precision and Bias (Fio  profie 8o Section | Swrgle inkeeval () 15
 Fie Profile Basis | Section | Sample Interval (in) | = Reffrofie FileBevaton | ¥ |4 - 128
RefProfile W Left Elevation - 120 T Right Elrvation Al
] Right Elevation & Ful Rundi ¥ Left Devation Fd = 120
RUNOL ¥ Left Elevation 7] Ful 12.0 ] Right Bevation
™ Right Elevation [ Runle W Left Elevaton LT 120
Run02 ¥ éft Elevation [T Ful - 120 Right Elvabion, [ .
I Right Elevation 7 = Pl  WieftBevation | RAA - 120
Run3  @ileftElevaton = [F1 Ful - 120 fight Buevation
' Right Elevation | [ Rt WleftBevaton 1] Pl - 120
Run04 ¥V Left Elevation F Ful = 12.0 Right Devation
I Right Elevation = RuniS ¥ Left Devabon LT 12.0
Run0S  Wlleft Elevation 7] Ful ~ 1z.0 Right Clvabion -
T Right Elevation [T - Funds W leftBevation 0] Pl - 120
RS Left Elavation = [[] Ful ~ 120 " Right Devation
I Right Elevation [ Ru?  WileftBevsbon [T A o 120
Run07  WileftElevation [T Ful - 12.0 Y. —
I pight Elevation [ B8 OiaftFeton T R - 120 s
Run08 V1 ft Flawatinn Tl Full - 12.0 v
Inputs A
N/A P
Outputs HAh
.. . . s J 77 .
The outputs of the precision and bias analysis are: FEHE L AT AT O]
> Bias » Bias (US4 T R)
B Precision » Precision (F§EE)
P Bias Classification » Bias Classification (/3o 7 Z453%H)
P Precision Classification » Precision Classification (5 53%H)
Y
Name Yalue i”“"' Vakoe
[Bias (mm) 0.233 Bias (mm) 0.233
i . T
Precision {mm) 0.265 () 0.265
Bias Classification 1
— Bias Classification 1
Precision Classification 1 L
Precision Classification 1
|

bias (AT R)  ERICEEOEFED EZMZDZ &, FFZOMAT-bD, ZZ T,
EfEIZx L CTHIEEIZ & 2 —EDMEAMD 2B MICH 2 L EDZEDF-TfEDn = & [ 1A%
& BmEtERICBE Y o AiEE L0 ]
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Profiler Certification Module (PCM)

The Profiler Cettification analysis includes the ability to compatre multiple runs of a profiler (i.c., repeatability
test) and compare those repeats with a basis profile (ie., accuracy test). The Profiler Certification analysis is
based on the guidelines in the AASHTO R56 “Standard Practice for Certification of Tnettial Profiling
Systems”.

Profile Selection

Comparison profiles and one basis (in a two-channel format) or two basis (in a one-channel format) profiles
may be selected. Selection of a basis profile is only required for the accuracy test. Selection is on a file basis;
all profiles in a selected file will be used, if possible. Only profiles marked as Left or Right will be analyzed.
Left profiles will only be compared against other Left profiles and the same for the Right profiles. All user-
selected files will be assighed a run number by the program — starting at number 1 or whatever lowest,
missed consecutive number for the curtrent selection. The users, however, can edit the numbets as needed.
The run numbers will disappear if a selected profile is assigned as “basis” or refetence profile. For
informational purposes, the pmﬁles available in each file will be listed, as will the sample interval.

CloseldﬂFlsSaveRmMsEdhr

Profiler Certification
S
Mavimum Offset (F) | 5 Fie
|_'\_0_CumpafeVD1 F
Minimum Repeatabiity (%) [#]Compare_02 Left +Right 2
M o 9 Wore sl B | 5 tewe
¥ Compare_04 Left +Right 7] 4 0.999960
Basis Filter 1RI (with 250mm Filter) [#]Compare_05 Left +Right [ 5 0.999960
Comparison Fiter Rl Goith 250 Fiter) | IREFLWPOL Left = 0:59550
[#]Ref RWP_D1 Right v 0.993936

Two wavelength filters can be specified, one for the basis profile(s) and one for the compatison profiles.
You can click on the hypetlink for either Basis Filter or Compatison Filter to access a pop-up window and
change the filter settings.

Filter Type IRI .

IRI
¥ Butterworth Band-pass
¥ Butterworth Low-pass
% Butterworth High-pass

e ose

g
]
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70774 AT 21— (PCM)

a7y A FEEATIL. T 7 A T OBROETOWRE (TRDLEBMNET AN L Ehb
ARV LTHEAT R 7 7 AV EHEE (bbb, ERR) TOMENGELTWEST, TrT Y
A FAEBENTIZ. AASHTORS6 [Standard Practice for Certification of Inertial Profiling Systems ([E14~"
w77 AT VRAT AOFEHAO I DRHENEIE) ] OTA FT7A ST,

70771 VORBRIR

T2 7a 7y ANV EREET O T 7 AN 1D Q-F v Tr—~y b)), FEFEETe 7
TAN2D (I-F xR Tr—~yv ) ZRRTEES, BET 07 74 VORIUL, HET
A RO DITHETT, AREARGA I, BIRLZ 7 7 A LADTRTOT a7 7 A LNMEH SR E
T, BRI T 7 A VBN T, ZMEITARITH L Z LARENTT a7 7 A WEF ShvE T,
LEMOT a7 7 A IO O T a7 7 A skt LT, Ao 7 a7 7 A4 Mo o7 v >
7 A L CTHIE S NET, BIRENTZL2TOT 7 A MIT B YT AL > THREERSHE Y Y
THNET — BRI 10D, FREFRBENESNOHBEY | ZOMOKIE L TWDHES TR S
VG L7=B 500 Y TonET, LrL, RESUTEEREEIETH I ENTXET, %
RENFZTa 7 7400 Tbasis] E7I3HEET 0 77 AL E LTEHY Y THND 25T, RBRES
WA E9T, H#E LT, sampleinterval (3> 7 VIR ERREIC, &7 7 A LRI CE 571
Ty ANNY A NENET,

L’ -6 Euuﬂ %u ’g;gw\s’,:wz Elx‘“l
|82 s .

mmmmmmm

: =t | ¥ Compare_D1 Left + Right 1| o.m
Mrimum Repeatablity (%) | 92| W Compare 02 Left +Right 2 0999560
Mo Acasacy (%) | 0] ¥ Compare_03 Left +Right 3 0.999960
B ——— W Compare_04 Left + Right 4 0999960
Bass Fiter 1L {wish 250mm Fiter) ¥ Compare_05 Left +Right 5 0.599560
[ Ref LWP_01 Left v 0.9995%

Comparison Fiter IBLfwish 250mm Fiter) - -
W Ref_RWP_01 Right v 0.9995%

HHET 0T 7 AT LT 1oL, T 07 7 A /M LT 120, zo@&E74w5%ﬁﬁ
THIENTEET Ry T v T ULV RVET IV BALT, VA NFOREEEZ DD
[Basis Filter (J&#:~ ¢ 14) 1% 721%[Comparison Filter (JLik~7 4 /L 2) 1DA =V 7 %7
Vw7352 tRTEET,
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» None (L)
IRI ([HEEZ 7 5 A 6%0)
Butterworth Band-pass (/3% — 7 —2Z /3 R/3R)

The following filters ate available: >
>

TRI » Butterworth Low-pass (/X —TU—21—/%2)
>

» None
. >
P Butterworth Band-pass Butterworth High-pass (/X% — U —Z/ A /3R)
» Butterworth Low-pass
#  Butterworth High-pass A%
Inputs
P ANTF T L= bk ZORFCRATE $7, BIRLETE 7 7 A AZEHLTh, 727 L
MIEBIH Y /A, 12120, T T L= THETR T 7 AVOWRT A V2R ELET, A
Input Templates ate available for this analysis. Changing the selected profiles will not affect the template. TELLFo®@y ¢,
However the template will set the wavelength filter for each profile. The inputs include: > BRA Tk GEME O IR EREE B LT S0
»  Maximum Offset (see Cross Correlation for detailed description) » M EFEBMR IO FEED BIME S U < XA
P Minimum Repeatability or Passing Score for average coefficient of cross correlation > TEEIRE AR MR OREIE OB ME S L < 1A

P Minimum Accuracy or Passing Score for average coefficient of cross correlation

Profiler Certification

Profiler Certification

Maximum Offset (7t} [ 5

Mininom Repaatabdty (%)

Minimom Repeatablity (%) 92| Minknum Accuracy (%)

Minium Accuracy (%) | 20 -

Basis Filter IRI {with 250mm Filter)

Comparison Flter IBL{wsth 250mm Fiter)

Comparisan Fiker i Eil
Tf a basis profile is selected, the sample interval should be less than 2.75 in. Tfnot, a BT 07 7 A VDY TR 2.75 A TR TRINITRY £EA,
warning would be issued along with the analysis results. 2.75 A4 VTR TRWVIGE, TR L & bICEERBINET,
Similar to the Profile Synchronization module, the Profiler Certification Module will TuT 7 ANVORMEY 2=V ERRT, a7 7 A FEEREY 2 — 1 ide
automatically pre-process (condition) the entire profile traces, crop the profile Ko7 a 7 7 A )0 b b—R % HEWIZHTAEE LT (&E210) . Bl& AL 5]
between the lead-in and lead-out (i.e., the Full section), and perform interpolation (if XHLOR TR 77 AL EEVEY LT (T2 54X . FIAFHBEIREK

sampling intervals are different between the basis and compatison profile) ptior to
computation of coefficient of cross correlation.

OHFEOHNS (o TV o TRENERET 7 7 A LT a7 7 4 LD
TR MM EITVNET,

Editor @ Basic [Hiffi ([Navigate] CER) T lead-in (5| ZiA%) /lead-out (5]X
H L) HH#E4AE . Editor @ Info i ([Navigate] CifR) CTHTm 7 7 AL
DEMTF v RV EEDDLLENG Y 7,

Users need to define lead-in/lead-out distances on the Fditor/Basic screen, and
left/right channels for each profile on the Editor/Info screen.
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A

Outputs 4 ED[Navigate] 7R # > C, Summary Results (#I&#55H) %7213 Detailed Results (FEAIER) A2 A
TLIEEW,
Under Navigate, choose from the Summaty Results or Detailed Results. | Profiler Certification: Summary Results TP
‘ Profiler Certification: Summary Results - Anaize statet
== 'Suunx Repeatabity - Left Regpeatabiity - Right | Accuracy - Left | Accuracy - Right
= - — . | Comparison Count 10 10 s 5
Statistic Repeatability - Left | ~Right | Accuracy - Left Accuracy - Right | || % Passi 100.00 10000 10000 100,00
Comparison Count 10 10 5 5
% Passing 10000 10000 10000 10000

summary results (IIEAEH) (X, AT O@Y T3 ;

Repeatability (FF8iME) — flHlx OFERIL, (Eh) o7 v 7740 - 247 TLICY A RSRET,
Repeatability - Separate results will be listed for each profile type (left and right). The distance and R ROAABBRONLIE Ot L FABIMIE G . T r 7 7 AV OMER T LITRENET,
cotrelation value at the point of maximum cortelation will also be shown for each combination of profiles. Accuracy (FEFE) — fHx ORERIL, F ¥ v Fl - A4 FZLICY 2 McERSNETS

Statistics (Fafi) — HFHMEOBEE (LLF D@ Y TF : comparison count (Lkifi%k) . % passing (F

BIEDEHE%) . mean (FH5) | minimum (F/)) . maximum (JzKX) . standard deviation (FEVE(RZE) |
grade (/'L —K))

The summatry tesults include the following;

Accuracy - Separate tesults will be listed for each channel type.

Statistics - Summaty of statistics (including: comparison count, % passing, mean, minimum, maximum,

standard deviation, and grade.).

| Profiler Certification: Summary Results L snstgze | o Navigate QM Profiler Certification: Summary Results | Resivre of = Megete -y
[ B e ————————
|Statistic. | Repeatability - Left ' Repeatability - Right | Accuracy - Left | Accuracy - Right | Sttnbc FRepestabildty - Left | Repestability - Fight Accummcy - Lot Accuracy - Roght | |
Companson Count 10 10 5 5 Comparison Coune » 0 5 5 I
% Passing 10000 10000 100,00 10000 % Passing 10000 10000 10000 10000
Mean 9742 9910 9394 9520 Mesn, a2 %10 9354 5]
Minimum 9639 9890 9207 9474 Misarngem N a0 waar LR
Maximum 9838 99.53 8553 9574 [r W |53 %53 L%
Standard Deviation 07 02 14 04 Standeed Devaton [ &} [ ¥3 14 [P
Grade Passed Passed Passed Passed Grade Fassed Prssed Pared Paised
| Run | Left | Right | | Run | 2 345 ||Rani 2 |3]4|5]| iRun‘Z‘i 4]5] | Run 1_3“ 5 .me|m..) 31415 |-g..,) 3|4 (5% Ra| 2|3 5 :n..,, 2]3lals
1 95 95 198 9% 979 1-01 01 00 02 199 99 99 89 1-01 01 08 02 1 % e 198 98 97 97 101 01 00 02 TEREE] 181 04 00 02
2 9% 85 2 9% 9% % 2 020103 2 99 2 020102 1 0% B 1 %%% 7 020163 7 ®mww 2 020102
3 14 o = 1. 3 L0 > i) = o101 E T LR 3 0101 3 10 ® 3 0101
409 o5 | & a7 4 03 [ % | 02 s @ B a @ " a1 4 ‘w9 i 02
S S 0 %
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The detailed results contain additional information about each repeatability and accuracy comparison.
Statistics include correlation, shape coefficient, roughness coefficient, offset, basis IRI, compatison
TRI, and TRI difference.

Profiler Certification: Detailed Results

concrete2 concreteS 96.44 0985 97388 03 7717 7847 169
concrete3 concreted 9791 0991 9878 -01 7784 7823 050
concrete3: concreteS 9731 0984 9792 01 7784 7841 081

031

concreted concreteS 9737 0997 9758 03 823 7847

Basis | Comparison Cnmmm)i%mwmx;mwmcuﬁ:@'oﬁmm Basis IR (in/mi) | Comparisan IRI (in/mi) IRI Difference (%) | —
09%9

ProVAL 2 —#%—H4 F / @i

FEARZRAE RX, A DU LR LLERIC RIS S B e D IE WA B A £ T, FAHIIL. correlation (FARY
%) . shape coefficient (2 =+ 74R%0) | roughness coefficient (7 7 % AF%) | offset (A7 &> 1),
basis IRl (JE¥ IRI), comparison IRT (fb# IRI) K OV IRI difference (IR1 75) Di@Y) TI,

Profiler Certification: Detailed Results

concreted concreted A ns8s a8 03
concreted concreted 9 0591 wn 01
concreted concreteS Lk oS 182 01
concreted concreteS 937 0597 9768 03

fom () | Shape Coefficient | Roughness Coaflicient. | Offset (1Y) | Basis. I G

1t T et e
%900 0995 w53 01 629 081
%895 0554 852 1] 7685 055
concretel concreted 912 0897 £ 02 7655 e (¥
concreted concreted e 0596 w3 02 %75 5 100
concretel concreted 98.95 0595 B 01 7675 i 0rs
concretel concreted %07 0598 »n 02 %75 LAt 051
concrete) concreted %5 1000 ns -01 5 nn 0%
concreted concreted w0 0508 832 01 na nu 048
concreted concretes 698 0557 %25 02 nx A7) 024

Sompeieon | Commiation () | Shape Codificlerd | Bawyhnes Cosifcient | Qffac W | R 11 el | Compasivec 1 (ofenl | 8 Momsem ),

concretel 9468 0569 56 10 TS %83 17
concreted 9553 0593 9%6.20 40 754 7 162
concreted (%) 0584 9586 10 5 s 2%
concreted 5308 0575 9543 10 7594 7% 1)
concretes 9207 0sm 9210 10 T59¢ 7847 33

Companson | Comelation (%) Shape Coefficient  Roughness Coeflicient | Offset () Basss IF] i) | €

concretel concrete 99.43 999 %52 01 7689 7675 019
concretel concrete3 93.00 0935 99.53 01 7689 ns2 081
concretel concreted 9895 0994 952 00 7689 732 055
concretel concreteS 912 0997 041 02 7689 7714 032
concrete? concreted 9890 099 9933 02 7675 7152 100

| concrete concreted 9896 0995 04 01 7675 k] 075

' concrete2 concreteS 99.07 0998 w27 02 7675 74 051
concreted concreted. 9953 1000 2958 01 7752 kT 026
concrete3 concreted 99.09 0998 932 01 7752 7734 049 |z
concreted concretes 98.98 0037 9925 02 7732 714 024
Comparison | Correfation (%) | Shape Coefficient | Roughness Coefficient | Offset (ft) | Basis IRl (in/mi) | Comparison IRI (in/mi) | IRl Difference (%)

- concretel 9468 OSB 95.76 -10 7594 7683 17

concrete 9553 0803 9%6.20 10 7584 47 152

concrete3 9433 0984 95.86 10 7594 84 250

concreted 9308 0975 9543 10 7594 7823 302

concreteS 9207 0979 9410 10 7594 T84T EET] 1§

| concretel 9546 0997 9573 -18 7594 7689 126 e
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Profilograph Simulation

The Profilograph simulation emulates Profilograph traces (such as California Profilograph) from true
profiles collected using inertial profilers or other devices that are capable doing so. Profilograph indexes are
computed and scallops can be identified and viewed graphically.

Profile Selection

Any number of profiles may be selected. The section to be analyzed can be specified for each file. A basis
rofile must be selected. When profiles from different files are selected, the basis profile will be used to
determine the locations of segments.

Profilograph Simulation

Slerking Band () [ 0.20| | Fle | Profie | Bass | Section | Fiter [
Profie @iy 7] Ful - [ButterworthLowpess (197 )

Minimum Scallop Width (f) Flrdey El LN],]-,;w
Mnimum Scallop Height (o) [ 0.000|
Scalop Roundng naement () [ 0.10]
Segment Length () [

| © Raw Profle ndex 5 Rounded Profie Tndex |

b Whed e |

A different wavelength filter can be specified for each file by clicking the hypetlink for each input field. A
pop-up dialog box would appear to allow you to select filter settings.

Filter Type ¥ Butterworth Low-pass

Short Cutoff Wavelength ( Butterworth Low-pass
' Moving Average Low-pass

The following filters are available:

> Butterworth Low-pass
P Moving Average Low-pass
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707409375 ab—->ay

IuraurI7vIialb—yalid BT R T 7 A T E IO ERE A2 THED HEED
TRTZrANNE, TrT7 a7 7D M= BIRIEAY THN=T TR T au S TT) &
TIalb—bhLET, 7B T740TTT7 ATy ARFHEIN, AP T v FIFHENICA LR
THET D ENTEET,

Scallops (A% 7 v 7) : BRRHIRORKE O BIK AR 322N, (H#:ASTM E 867-02) [1TA
P BIEPEIRICBIT 5 FREE L0 ]

707 71 W OBR

DT RT 7 ANEBRT D2 LN TEET, TT 287 a3, 7—2 ZLICBRT L2
LRTEET, BHET 07 7 A VEBR LT HIERY 8 A, £f£5774’/vf))%7 07y AN
ZEIRG DL &, BET R T 7 A VIIKBOMEZRE T DOICHCLRET,

I UseMiepoats | [ Somenshot
i

I e \ﬂlm***“'

'mmnnsmmmmuu MDQ

LAumn.'fqus'l..‘
| |

h--&ﬂ--ﬂ
Profilograph Simulation —— {m o

Banking Band ()

Miniemum Scallop Width (f6)
Minimum Scallop Height (n)
Scallop Rounding Increment () |
SegmentLengh () '

[ ©Rawprofie index @ Rounces profie index |

BIRDHETANEE, FANT 4=V RONANR=V 7% 7V w7 LT, 77 ANV EITHRE
THZENTEET, AT TRy 7 AL, BIRAEER 7 4V Z OB ENENET,

UFo7 4 V2 BRIHTEET,
» Butterworth Low-pass (/3% —T—21—/3X)
» Moving Average Low-pass (B @)1 m— )
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Inputs

TInput Templates ate available for this analysis. Changing the selected profiles will not affect the template.
Howevet, the template will set the wavelength filter for cach file. The inputs include:

Blanking Band

Minimum Scallop Width

Minimum Scallop Height

Scallop Rounding Increment

Segment length

Selection for reporting Raw or Rounded Profilograph Index

Wheel Offsets
|Proﬁ|ograph Simulation

YYYYYYY

Blanking Band (in) [ 0.20]
Wirimum Scallop Widkh () | 2.000)
Minimurn Scallop Height (in) | 0, DDDI
Scallop Rounding Increment (in) | 0,10
Segment Length (ft) [ s
|" JRaw Profile Index 0 Rounded Profile Index |

[ Wheel Offsets... |

Segments can be defined and the analysis will report statistics for each segment, rather than the entire
section. You can specify the length of the segment, and multiple segments will be added at that interval.
For example, if the segment length is 528 feet, segments would be added every 528 feet. A length of 0

means no segments would be added. Segments at the end of a profile may be less than the specified length.

Rounded Profilogtaph index is computed by rounding to the scallop rounding increment.

Users can click the Wheel Offsets button to pop up a dialog box to define number of wheel offsets and

wheel offset values.

Whesl Court iz | 12:wheel Mode!

" name Yalue ()
¥ Offset 1 875

|Offset 2 1125 offsetd
Offset 5 1375 offsetd
offsetd
offsetd
offset2

o offsetl

Offset ¢ 16,25
|Offset 5 11.25
Offset & 13.75

|
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A%

ANT T —MI, ZOTICRIATEET, BRLZT e 77 A VEEELTH, 77 L—
MIFEITH Y iﬁ%u TREL, T T L= CET 7 ANDOWERT A VEERELET, ANIX
LAF i v T,
» BlankingBand (77> F% 7 (42H) &)
Minimum Scallop Width (A7 7 > Zlig O i/ M)
Minimum Scallop Height (A7 7 » 75 & D fie/ M)
Scallop Rounding Increment (A 7717 » 7 HLHHESY)
Segment length (X[ &)
Selection for reporting Raw or Rounded Profilograph Index (b7 w7 41 /T 7 k&=
BT BT 41 ST TR RIR)
»  Wheel Offsets (ARA —/L A7 &> k)

Profilograph Simulation blanking band (75 o % > 7 1R) : B [N 716 0
F0 T 7 A BB BIRIEO R &

Yy vyvvwvy

Blanking Band () _ 0.20] O O B A2 G I b & S O — E R S DI
Miriram Scallop Wickh (Ft) 2.000| T, 30m UL bEOEKEENSLE.  (HHLASTM E
e Schlp Pkl 00 e 867-02) [ AR« BEMERICI T 5 HFEE L 0 ]
Scalop Rounding Increment (in) 0.10
Sagment Length (ft) s28

) Raw Profie Index ) Roundad Profile Index

| Wheel Offsets. .

XKRZEDD ZENTEET, T LT, TIEREOE 7 > a o Tidad T, Kl Z &IcHitEs
HBELET, KMOEIEZH/ET SN TEET, £ LT, HHOXMIZZORMBETCEMNSLE
I, T2l ZE KEENS28 74— b Th BB, KMiZs528 7 —hZBmshxd, £
S 00E, KEBBMSNZNWZ EEZERLET, Y07 7 A VORBEOXKMIL, BESNTCES XL
DEWEAERH Y £7°,

TaT4usTT AT v T RO, AN T v TIDHSITIREILE S h TR E S R E
s

[Wheel Offsets (FFA —L ATy 8 [REZ%Z27 Vw7 FDbE AT TRy 7 ZARBN, A
—/L# (Wheel Count) &4 7t Ml (Value) ZEFRTDHIENTEET,

IR - 12-wheel Mode)
Riarme Value (ft,
» Offetl ars . i i
Offset 2 ns £ A offset
ffset 3 nes '\._F" sl nl'.sm5_'
whuet 4 jL%-1 ] .

o offsetd o

offget]
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Outputs

Simulated Profilograph traces and computed Profilograph indexes- A chart will display the
Profilograph response (in, mm) for the selected profiles. The segment markers would be shown. A table
will display the Raw or Rounded Profilograph index for each segment. The start and stop positions for each
segment would be listed. For files that have a left and right profile selected, the Average index would also be
displayed. An index value of N/A will be displayed for segments that do not fall within the section of a

profile.

[ T Start Distance (1t) | Stop Distance (Ft) | Profie: LEY (/|
> 18.30 S28.00 1
528,10 1,056.00 0
1,056,10 1,584.00 0
1,584.10 2,112.00 0
211210 2,640.00 o
2,640.10 3,66.00 0
3168.10 3,696.00 1
3,696.10 4,224.00 2
4,224.10 4,752.00 7
4,752.10 5,280.00 1
5,280,10 5,463,60 0

I 1

A E R

Profilograph Response (in}
b o o o o
2 8 2 R oo

&
o

-]
o

500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000 5,500
Distance (ft)

~——— Profile; LElev

Scallops - A chart will display the Profilograph response (in, mm) for the selected profiles. Scallops will be
highlighted on the chart. You can select to show Up, Down, or All scallops. A table will show a tabular

version of the chatt.

Profile Profile; LElev - L "8 ]
Seallops Al -
A < ) 07
Scallop | Start Distance (ft) | Stop Distance (ft) | Height (in) | =
w 21452 235 oos e
Dot 281.77 296,82 0.05 05
up 0544 310.99 005 o
Down 3,198.61 3,205.55 0.05 E
Up 3,478,07 3,492.95 005 % i
up 3,643.57 3,646.03 005 go2
up 3,794.22 3,300.61 oos| -
up 4,035.44 4,045,114 00s| EM
up 4,199.73 4,206.39 0.10 5
Dowin 4,219,14 4,224.00 0.10 0.1 T
Down 4,224.10 4,229.39 0.10 02
Up 4,232.71 4,243.49 0.20
Down 4,247.98 4,255.72 0.05 o3
Dovin 4,310.31 4,324.25 0.10 0.4
L 0 S00 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000 5,500 6,000
Up 4,328,010 4,342.63 0.30 Distance (Ft)
Down 4,346.66 4,356.09 0.0
Downy 476876 4.776.09 oo w4 Li
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A

YIalb—vavEhirruz4ul57 hL—RLFHBEENEF O I 40T ST A VTV IR
- W@ _EO[Navigate (84— ) AR % > C [Simulation] @8R+ 2L, I a2 —var Lz
IaTanl I T N—RETRT 40T TT AT v A GHE) BERINES, ST
1. BRLIE-T a7y A DA T 4057« LAKRSZ (inpmm) BFERENET, /2. X
fl~—H = FRINET, RIZXMH I &IZ Raw Profilograph index (ED7'm 7 1 12T 71
% 721% Rounded Profilograph index (JL7=7' w7 v/ 7)) #FrLET, RITIE, FXH
DGR ERERNBY A D SNET, EADOT 07 7 A VERIRLIZTZ 7 A VB L TE, SRS
FRENFET, EUBLOA T v 7 Al [0] 13, NSRS LW KIS L TRRENE
s

Start Duatance (7t | Stop Detarce () | Frofie: Lo (ni] L 'Y
» 16,30 S28.00 fl
528,10 1,056.00 o 05
1,056.10 1,564.00 o
0.4
158810 Zurm o
211210 2,640.00 o 203
2,680,100 316800 o Un‘
3,189,10 3,666.00 [ § i
3,606,10 4,224.00 3 201 |
4,224,10 4,752.00 A & |
4,752.10 £,280.00 1 g b
5,200.10 548160 of &4,
42
0.3 L |
6 %0 1,000 1,500 2000 2500 3000 2,500 4000 450 500 550
Distance ()
. 1

AHT v — Hifif EO[Navigate (47— k) 78 # 2T [Scallops] #3IRT 5 &, /T 7%
BRENZ70 77 A 0O 7 07 40757 LVAKRCA (in,mm) 2FRLET, AT T v 7L,
777 LECHIASIES, AN T v T ITEEAMRO [scallops] T, All (B CTDHDAL T » ), Up (+
DAT1Z 7)), Down (—MIDAT T 7)) ZiEIRTHZLENTEES, RIZIZ, ABTvTD
ML mINRRINET,

Prefle Prckle: L -] BB
_!GM & - s o
Scadop | Start Distarce (ft) | Stop Distance (Ft) | Heghe (n) &
e N4 ms 0.05 04
Comny .77 men 0.05 05
w 3084 oM 0.05
Ccwiry 3,190.8 3,206.55 0.05
up 3,478,007 IARs 0.05
e 1643.57 3,648.00 0.0%
e AT 3,800.61 nos| 2
w 4,054 4,095 14 0.05)
w 4,193.7% 2067 0.10
Cxmry 4.219.14 422400 0.30
Loy 42400 4299 0.10
L Lmn 4,241.4% 0.20
o 424798 4,75.72 0.05
ey 431031 E-F 0.10 04
£ 0 500 1,000 1500 2,000 2,500 3,000 3,500 4,000 4,500 5,000 5,500 6,000
wp 438,00 4,263 0.30 Dutance (Ft)
Cemry 4,046,086 435009 010
L, A DA T8 ATTE 0N L8 v - >
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Ride Quality

The Ride Quality module includes three types of ride statistics analyses: Overall (for the entire trace),

Continuous (reporting at evety sample location), and Fixed Interval (teporting at a fixed interval or a lot
length).

Ride Quality M RE
Analysis Type: Fived Interval = [File Profile Secticn | Apply 250mim Fiiter

Toverall | JRideStats ¥l Left Elevation Full - W
Ride Quality Index

1 Right Elevation

Threshold {in/mi}

Segment Length iff) E|

Profile Selection

Any number of profiles may be selected. The section to be analyzed can be specified for each file. You need
to determine whether the Apply 250mm Filter should be applied depending on whether the profile has been

previous smoothed or filtered with a low-pass filtering. If in doubt, contact your profiler manufacturers.

Ride Quality

¥ Anstyee o
Analysis Type |(,“,‘f‘§‘i',‘fi’,‘f{7' File Prafile F'5e|c;mn Apply. i’;ir.Jmm.F;\m
Ride Quality Index [ o ‘j'
Theeshald {in/mi) | 90.00)
Segment Length (f) 2500
Inputs

Tnput Templates ate available for this analysis. Changing the selected profiles will not affect the template.
The inputs include:

P Analysis Type: Selection from Overall, Fixed Interval, Continuous

» Ride Quality Index: Select from: IRI, HRI, MRI, and RN. Overall and Fixed Interval
analyses also include options for simultaneously determining HRT and IRT as well as MRT and
TRT.

B Threshold: Available if the Analysis Type is Fixed Tnterval or Continuous. Note that you
need to input propet input value depending on the Baselength input due to averaging effects.

B Segment Length: Used for Continuous and Fixed Interval analyses. The input value should
be less than the entire length of the profile. Otherwise, the Analysis button will be grayed

out.
Ride Quality i
Analysis Type W‘l File Profile  Section Apply 250mm Filter
file @ LElev Full ~ v
Ride Quality Index IR ¥ RElev
!F'l
HRI
MRI
RN
HRAl and IR
| MRl and IRI
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4 it

Ride Quality (&Y L) £ = —/WZiE 3 FEOR D DHIFEHHT A S ENTWET : BRICED
fEMT (T OMBFORER), BRI K DM (o P AT L ofsR), —ERFIC X 2 (—
EMREZIZ 1 2y FEORER) .,

Ride Quality ¥, b Anstyze o
Ansbys Type Faed Interval o JFie Profie Sextion | Apply Z0mem Fiter
- o Oversll [ode Sty ¥ Lo Devaticn  Full = v
: Cortinugut Fught Liewation
Theeshold n/mi) |
Segment Length () 5

787 71 W OBR

2 DT T ANEBRT L ERTEET T L7 va i 7740 (T 77 AL)
TEIHET LI ENTEET, 7r 7 7 A ABUANER LD H0FE e — A7 f V2 —T7 ¢
IVHIBEL ST E D S L o T, [250mmFilter] 23 _& 89 a2l 2 468RH 0 £
T FHENTHDROIE, a7 74T « A—=H—ZH#HELTIIEE,

RIdQQuGh\[ T Aniee
Aridy Type ey nl Predie Section  Apply 250mm Fter
| Rude Seats (¥ Leht Bevation | Full w
Rade Quadty Indes ] Right Elevation
Theeshold (mrms) w00
Segment Length ift) 00

A%

AT 7 L— NI, ZOTO7dICRHTEET,  BRLAETv 77 A NVEERELTH, 7
U7 L— MIEBITH Y A, ATNILLTOMEY T,
»  Analysis Type (fi#tr OFERE) : Overall (222 X Hfi##HT) . Fixed Interval (—ERIKEIZ X 2 fif
#T). Continuous (HIFEIZ K HMEHT) 2 DIEINL F5,
» Ride Quality Index (Gft ¥ .DHiIFE40) @ IRI (EEE T 7 % 2380 . HRI (hN—T H—F 7R A
820 . MRI (ZEA7 BB TALE O IRT OFHfE) . KRN (T A RF3—) 23 HIER L
%9, Overall & Fixed Interval ®3541%, HRI & IRI, F721X MRI & IRI % [FRHIfENT 2
TOOEREEHET,
»  Threshold (Ffif) : fi# 4T OFEFE7Y Fixed Interval % 721% Continuous DA IZFIH TE £,
W T DT OICIEEE DO AINTE LOANEZ AL TFEN,
» Segment Length (X&) : Continuous &% U} Fixed Interval T L £3°, AJJEIZ, 7=~
FANDOER L VELS TRETE, SLARTIE, [Analysis (RHT) R & 37 L—ic7k

0 ET,
Ride Quality b Aneze o
Anahyin Type File | Profile  Section | Apply 250mm Filter
e ¥ LDev Fol - v
Fudde Quality Indes Rlew
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Display of profile selection is determined by the ride indexes that are selected by you. Tf TRT is
selected, both left and right profiles are available for profile selection (i.e., check boxes would appear
next to each profile.) If either HRT, MRI, or RN is selected, only entire files can be selected (i.e. check
boxes appeat only next to files).

If the Overall analysis is selected, no additional inputs are needed.
Ride Quality v | anate
Analysis Type |Overan 21| File Profile Section | Apply 250mm Filter

Ride Stats ! Left Elevation ;Full - v
T1Right Elevation

Ride Quality Index [ .

If the Continuous analysis is selected, a sliding baselength can be defined to apply a moving average to
produce continuous reports.

Ride Quality ) ¥ [ Anstyze
Analysis Type |continuous ‘ File Profile Section  Apply 250mm Filter
— RJdeSms u Left Elevation [Full - @
Ride Quality Index I”t - ? ;
Theeshold Gir/mi) | 90.00
Segment Length () [ 2500

Tf the Fixed Interval analysis is selected, segments can be defined and the analysis reports statistics
for each segment, rather than the entire profile. The length of the segment can be specified, and
multiple segments will be added at that interval. For example, if the segment length is 528 feet,
segments will be added every 528 feet. The exception is when exclusions are defined in the
Editor/Sections. In this case, segments will be added until one hits the beginning location of an
exclusion area. Therefore, the length of the last segment before an exclusion area may be less than
the fixed length. Segments will then be added again starting at the end of an exclusion area and repeat
the above process if any additional exclusion areas occur.

Ride Quality o Anatyze
Analysis Type Fieed Interval | | File Profile Section = Apply 250mm Filter
. " RideStats{U LeftBlevation (Full - 7]
he ity s oo L ¥ Right Elevation Full + 9]
Threshold (in/mi) 8500
Segment Length (ft) 528.00)
Outputs

P Overall: The Ride Quality statistic for each profile or file is displayed.

P Continuous: Table listing the locations and maximum value of the out-of-threshold or “hot
spots” statistic. A chart shows continuous roughness results for the selected profiles.

P Fixed Interval: The Ride Quality statistic for each profile or file is displayed for each segment.
A chart shows a graphical representation of the stats.
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a7y A VEROFRIL, BRI N D FEHIEE (ride indexes) 1[Z L > THREINET, IRT (ERE
T 7 RAEE) BRI UG, EARGTOT a7 7 AV, 707 7 A VRO 7= (R H A

T, (ThbbFzv IRy 7 ANKE T a7 7 A L0l () 128 Ed,) HRIL ON—7 F—
T 73 AHEE) . MRI (FEA5 R T TALIE O IRI O FHE) F7213 RN (T4 RF =) @il
T2HEE, BEROT7 7 ANTETNRERRT HZENTEET (TbbFzvy IRy 7 A7 7 AV
DB (E) WZHNET),

Overall (ERIZEDMEHT) ZBRL72HEE. SHRDIANTLED Y A,

Ride Quality o
Anshyus Type Overall o/ | Fibe Profie Section  Apply 250mm Fiter

Fide Siats ¥ Lot Elevition | Full = v
Fude Quatty Indes "

Paght Elevaton

Continuous CGHEEIZ K DffpT) 2R L72%a 1%, it Lo R 28 < 7oz, BELER ICBE)
VHEBEHT DR IICERTHI LN TEET,

Ride Quality T e—
Anabpss Type Contimuons o] | Fie (Profde Section | A 2
M!ﬂh_‘l-’!lhnw L ¥
Pide Qualiay Index " Faght Elevaton
Theeshald (m'rme) 000
Segrment Length (1) Boo

Fixed Interval (—ERIMEIC K D7) AR LG G1E, KMAEDH N TEET, ZL T,
FEMTIZIXR Z L IZhtaHE A G LET, KMORSEZH\ET LI LN TEET, LT, TOMHEHEE
FHEEOKHICMAShES, 72& 203, KHEN 528 74— M THLHEIE KM 528 71—
&z bivET, BRSMI Editor @ Sections ([Navigate] R % > TiE#gIR) T, FD X H 7k X

AT EDET, ZOHE. BRI U 7T OBAEICET 2 T, KMz o E T, o
T, B =) 7 ORIOKRZEOKXBOESIZ, —EOESLVEVEEAH Y £, KMIZHOR
T U TOKRTHIZMZ LT, BMORSA=) 7084ECHIE, FROTav 2280 LET,

Ride Quality [
Analysh Type Fioed Tntecual Sectign | Apply 230mm Fifter

Ricle Quaity Index [ . I:

Thireshold e @5

Segment Leagth (1) T sEm)

A

» Overall (BRICKDMHT) : &7 07 7 A NVETILT 7 A VOF O DHIFEFHES R R SVE
R

» Continuous (HUGEIZ K 2 fEHT) « FILHFEFHE O RIESL & 2 T Thot spots] DALE & e KMl
O—EERLET, 77 71%, BRSNTT a7 7 A VOGS 7 32 AR LET,

» Fixed Interval (—n&Fﬁﬁrﬁ X BT  RIFH T 0T A NETITT 7 A A DR LG
2, RIS & IcERENET, /7 71%, MiHEE2 77 7Ick v £RrLET,
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Overall analysis results.

Ride Quality g -
Analysis Type Overall -] |File | Profile Section | Apply 250mm Filter

§ ————————— | Profile ¥l|Fley Full ~ @
[ ety et CI— IREley Full = v

File | Profile | IRI (in/mi}
» | Profile LElev 39.02
Profile RElev 5855

Continuous analysis results. You can select each profile or file (for two-channel indexes) to display the
analysis results. Select which profile to view using the dropdown box above the output window. Toggle
between the chart, table, and map data (if a route is defined). On the chart the threshold is shown as a
horizontal red line. Locations above the threshold are displayed as red-coded segments on the map,
indicating hot spots or failed areas. Mouse over each hot spot to show information including the start/stop
distance and the ride index value.

Ride Quality
Ak Ty Esatnuom <1 [File_ Profile | Section | Apply 250mm Fitter

Profile ¥|LElev Full ~ &
Ride Quality Index R - ] RElev [
Threshold (in/mi) 20.0]

Segment Length (ft) 2500

|Profile LEtev -

|ECRar) 21 Table | o | B B S Distance (f): 493.2735 IRI (in/mil: 1876777

200

1R finfmi)
pi "
5 o
g &
.

!

1
<
2

(] 500 1,000 1560 2,000 2,500 3.000 3,500 4,000 4,500 5,000 5,500
Distance (ft)

—— Frofile LEey)
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Overall (&R X 2fRHT) 5%
Ride Quality -

Analysis Type Overall . |File  Profle  Section  Apply Z30mm Fiter
) Prefils ¥ Libey Full = v
Rude Quastity index ¥ el ¥ Rfley Full - ¥

Fis | Profde IR (in/ems)
» Profile Liey mo
Profile RElew 05

Continuous GHEGEIZ K D) FEH, TR EZRRTHDIC, 7077 A NVELIET 7 AV

QFxrF e AT I R) BBERTLIENTEEY, HABELED Ruy FE TRy 7
A (FEflRgR) ZEH LT, RT57 07 7 AV ERRL T ZEW, [Chart], [Table], [Map (L
— FREFZRSNTOBEE) JAL v FTUIDIHEZ TSN, 7T 7 EOBIEIZAKFEOROIR TR
SNTWET, BEAE ERI2HFTE, # Bk 2— MeshizKi & LTERRSNT, Ay b
ARy NELEIAEEERE TR LET, EFy NARy bRIC~vUR%2®y NTHE, A¥— L/
A by T OERECR D DHE A ST ERE RN LET,

Ride Quality
Anabyws Type [Continuous .|| File | Profle | Section  Apply Z0rmm Filter
: : Profile ¥ (flev Full = v

Fide Quality Index | - e

Thresheld (m/mi | 90.00|

Segmant Length (ft) B0

Profie_LElev

[Ean] T Tatle | 4 L B B S Owtance (f): 8932735 W1 finfmi: 1876777

1‘||
i
I

| l 1

Y (imrd)
=]
=

-‘_"'--"F__,_

LA

." |
"1““”&'\‘ W“"Mwﬁ Y W" #“\w W W "f'f T W ey,

00 1.000 1%00 2000 2500 3 "0" 3500 4000 4500 5,000 5,500
|—“'o' . Lfta
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Fixed Interval analysis results. You can select each file to display the analysis results. Toggle between the
chart, table, and map data (if a route is defined). Color-coded segments on the map indicate pass (blue) or
fail (red). Mouse over each segment to show information including the start/stop distance and the ride index

value.
%] Chart | Table M Map | B BB &
90
80 B
70
60 —_—
Eso
=
z 40
30
20
10
]
0 2,000 4,000 6,000 8,000 10,000 12,000 14,000
Distance (ft)
[=—— Left Wheel Path == Right Wheel Path]
E—
[ Chart (] Map
Start Stop Length Left Wheel Path - IRI Right Wheel Path - IRI
Distance (ft) Distance (ft) () (in/mi} {in/mi)
0.00 52798 52799 55.08 60.86
52199 1,05599 52199 6542 5437
105599 158398 52799 5888 4951
1,58398 211198 52799 59.80 4244
211198 2,63997 52799 5503 4514
263997 316796 52799 60.86 5165
316796 369596 52799 49.58 4436
369596 422395 52799 4254 4445
422395 4,460.45 236.50 8940 7694
479945 532644 52699 5887 6383
568044 6,20843 52799 5175 6290
6,20843 6,51243 304.00 8089 68.86
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[ Chart [ Table

Q Q Locations + Map = Export « | Location:

[ETvir]

Start Distance (ft): 4,223.95

Stop Distance (ft}: 446045

Left Wheel Path - IRI (in/mi): 89.40
Right Wheel Path - IRI (in/mi): 76.94
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Fixed Interval (—EMIFEIC L DAENT) #ER, MNTRERAFRTRT 20, £7 7 A V& Ky 74
Ry 7 A (FERIPR) CTiEERT 5 Z LA TE ET, [Chart], [Table], [Map (b— FR3EZRI T
TWAHEE) 1A v F TV #H#ZEd, K EoEy T Sh-KEL, BiEz TR 5 (§) £
TIEBEZ LRSS R) 2R LET, &Ry hAKRY hElivovREtEy b 5E AX—F
/ANy 7 OWEECE Y DHE 2 ST AE RN L E T,

T Tabte Eitep | B 3

af
&0 =
70
a0 —
g 50
=
5]
30
an
1
G
a 2000 4000 B0 B.OG0 19000 12 066 14,000
Distance if}
L  — |
[lowth | Lct Wheo Pat- IR | Fight Wheel Path - IR
| m finimi) (imymeiy
AT =M 508 onEs
105586 18 542 5497
1.58% 58 s .E 4381
211108 5.8 8 LR
2639597 SITEe 5503 4514
21670€ 100 5086 5165
36959 51TAS | 835
42395 Nm L] 845
Adn04% 1950 LB A
S3mmas Sm08 Mo it
520843 5ITas SLTS G250
aniaa 304 00 B0ER G388

5| Chart (I Tabh £ Map G B Locsbore = Map = E-:;urt~| Locatom

5o tance (M 4.46049
wit Winew| Pash - IRI (mjm: X920
Right Whes| Pach - 131 fia/mi) 7504
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Analysis by Excluding Leave-outs
The exclusion analysis excludes the results with the leave-out sections. Leave-out sections can be
defined using the Editor/Section screen. An example with two leave-out sections is shown below:

Editor: Sections File [Profie - Mavigate -
Start Distance (ft) ' Stop Distance {ft} | Length (ff) | Type Name
4000 000 20000 Leave-out - lgnorel
P 30300 345000 41700 Leave-out - Ignared
Defauit Full
chlBRS
04
| |
02 0 i
z \ |
i |
£ 00
E 1
02 !
04
0 500 1000 1,500 2,000 2,500 3,000 3,500 4,000 4500 5,000 5,500 6,000
Distance (f)

[=—T1Fex — REley [ Leaveout]
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BROhxE S & bR T AT

BROMIEAT 1L, BRI R X OFE R D BRAVE T, BRIF e X X, Editor @ Sections Hiifi ([Navigate]
RE TR ZESTEDD I ENTEET, 2 DO RRENC L D12 FITRLET,

Editor: Sections Fie Profis - Navigate -
Stant Dutance () | Segp Diatance (] | Langeh (00 | Type P
®0m #0000 2000 Leww-ma - dgrorel
3 03105 15000 1700 Lewve-out = lgrered
Defmit Full
xR 9

'l’n b} Lk ‘ o
'W A\l NP {Wwﬂmf
e “'@. o

International Roughness Index(IRI) ([EFET 7 % 24580 : BB 7 1 7 7 A V& O TR 5 KR O

MR A RTHAMETH D, ATV T 3= 2 DOE RN BB S AL D AR (27 4+ —

ZH =)D A a—ZZ R HEMINEME, REITR AR Y LR THA RIA U RRSNTZ,
[oARY2 - BEMERICBE 2 HEEHR LY ]

Half-car Roughness Index (HRI) (/~—7 1—F 7 32 2550 : 80km/h DN—T H— I 2 b—va v
12 X o TN HFE S A8k, (HELASTM E 867-02) IRI & D 7 /L =Y R L78
RSN TWBIESR, a7 7 A WX WRIEE O A8 AV b b, HRI OISZIL IRT & X5y L
TEESNAR,  (HIUFILTER) [HAS4S « BmreicBIy 5 HFEE LV ]

Mean Roughness Index (MRI) (447 B A=A TAL{E 0O IRT D) « SMAI i o> RT & PRI E#
TREIEE D IRI OFE,  (HH:ASTM E 867-02) [A%EE « BmEMEIRICEE+ 2 HFEE L v ]

Ride Number (RN) (7 A KF1/3—) : 0~5 TRINDHEHLEO R LA FRFHEL, 01BN WE
LHEEL L SIHSEAICE O RREEZ RS,  (HHLASTM E867-02) [EAZES « BRIz 2 H
L]

baselength (FEJER) : 7u 7 7 A L EHEI LI L EEMNES T, MEo~r 77 2F ¥ 0%
3 A AT 100mm 2 V5, (HE:ASTM E 867-02) [+ « umtEikic B4 5 HEE4E
yn]
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Overall (&2RIZ X DMHT) #ERIT. FEBRSIMFRIXEINOREMD I K- THE SN ET,
Continuous GHFEIZ X DT X, BRIMIRZBROWIZFER T, TR 2R T 572012, &7
O7 7 ANEIET 7 AN QT RV AT v I R) BERT HZ LB TEET, [hotspots]
RIS GNICAD Ay FARy bERRINLET, £ LT B RNOER T 7 2 A7 1y b
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Overall analysis results are computed by including only the results within non-leave-out sections.

Continuous analysis results excluding leave-outs. You can select each profile ot file (for two-channel

indexes) to display the analysis results. The “hot spots” table will exclude any such hot spots falling within FFRRESNEEA,
the leave-outs, and the continuous roughness plots within the leave-out will not be displayed. Ride Quality
Ride Quality e | Analyss Type  Cortinuows | | File | Profde  Section | Apply 250mm Fitter
| — 1 o = Profe ¥ Lbwy Full ¥
Analysis Type Continuous -||| file | Profile | Section  Apply 250mm Fiiter Fade Quality Index " - " Rlev >
Profile [@LEley Full ~ = - -
Ride Quality Index IR - I RElew B Theeshold (in/mi) | 2000
Threshold (in/mi) 9000 Segrent Length () [ 2.00|
Seqmrtengts 1
Profile: Llev icAERS
| [profie: LEtey Jewa-fnRS Stant Stop m
| Start Stoy Rl Datance () Drtsnce M) (e ) 200
3 P
Distance (ft) Distance (ft) (in/mi) 00 17240 1m0 10058 10
17240 17810 10068 T m % bt
2480 22090 %663 25310 m0 6w 1601
25310 8350 14307 iy 31210 o M 140
n210 wn s 140 41959 L3 el g
419590 420530 Moz | o e e e 2100 | |
14,0850 121000 w8, E 421500 wsso  mm 2 !
421500 125690 i;mm <00 320 T 1989 80 |
430 s 1me | B oa0 e wns e i l |
477620 480150 12743 Ln080 TS T T ) i
&0 40 A { l
481060 481870 10470 f 1 )
40 |
-
20 6
6 = O 500 1000 1500 2000 2500 3000 3500 4000 4300 5000 5500 000
a 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 Distance (f)
Distance ()
- .
4 »
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Fixed Interval analysis results excluding leave-outs. You can select each profile or file (for two-channel
indexes) to display the analysis tesults. The Length column in the table shows the actual length used for ride
index computation by excluding the leave-out sections. The segments would advance until one reaches the
start of a leave-out location and this specific segment may contain less than a full interval. After passing the
end of a leave-out, the segments would re-start advancing with the fixed interval again. It would repeat the
above process once encountering other leave-outs. Roughness indexes will be reported within each segment
(full fixed interval or partial interval) and the actual lengths for all segments are also reported. Leave-out
areas are not plotted in the bar chart.

Ride Quality P~
I Tope [Facditeral <] File | Profile | Section | Apply 250mm Fitter
) § - || Profile ¥ LElev Full - ]
Ride Quality Index IRt -\ ¥ REley ]
Threshald in/mi) 5000
Segment Length () [ 5800
|Profile -
HATave [R5
65
60
55
50
45
0
S
Bas
20
15
10
5
[}
0 500 1,000 1,500 2000 2,500 3,000 3500 4,000 4,500 5,000 5,500
Distance (ft)
= Cour .
Start Stop Length LElev - IRI
Distance (f) Distance (ft) ) (in/mi)
PPN s ATl . .. Ao LS
B 860 400,00 .
................................................... SRS . . . J—
600.10 112810
112810 165610 528.00
1,656.10 218410 528.00
2184.10 271210 528.00
SRR .. AARR RO RURRRRY . .- IR ...
H Y 303300 3080 %

397810 450610 52800
4,506.10 503410 528.00
5,034.10 549390 465.00
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5004
2890
2959
3120
3253
301
4757
6357
4376
2847
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Fixed Interval (—EMIIEIZ &L 2 HE0T) 13, BROMS R ZBROZRER T, TR R Z2 Ford 272012,
KT Ty ANEIET 7 AN QF xR AT v I A) BERTHILENTEES, S
DF| (FH RO Length) 1%, FRIIGXE % BRI LI-Fe 0 DHFEEE R T D 7201 Ebi 5 FEER
DREIZRLET, TOXMIX, RIS OB RICET 2 TR, T LT, ZOREDXH
IEFERREREEVELS 222 LR 0 3, BRI M OK RS2 @iREIc, KEZHEO—E MR
TR, WO RXENCERT 2E T, LD mEAZRVIBRLET, F7XA AT v
7 A%, ZAXEOFHANTHRE LET (oL EXRMELIIRELRKH) . LT, $XTHOX
MOEBEOES bHE LET, AR TIE, — - VI 7 TRRINETA,

Ride Quality
Analyun Type Faed Inter,al -| |Fle |Profile  Secton Apply Bl Filter
Profibe W LElev Full - 5
Ficke Quatty Index L o
Theeshold fin/mi) [ 0.0
Segment Length (h) 52800
[Profiie
Em O BR S
&3
%0
%
45
40
E
= 35
b ]
"2
20
15
o
L]
o
o 500 1000 1500 2000 2,500 3000 3500 4000 4500 5,000 5.500
Distance (M)
[Profie
= Chan g Table || iy R =
Start Sop Length LEbes - 71
Distance {ft) Diztance (7] ift) fin/'mid)
000 40000 4000
600.10 112810 5300
112810 163610 52800
165610 218410 2800
il 271210 53_3.”"“
271210 103100 3080
345010 397810 00
gm0 4.506.10 52800
450610 503410 528.00
503410 549950 26500
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ProVAL A—H—HA K / f##F

Rolling Straightedge (RSE)

This analysis simulates the rolling straightedge (RSE) measurement from profiles collected using inertial
profilers. Tt can determine the vertical deviation between the center of the straightedge and the profile for

evety increment in the profile data.

Profile Selection

Any number of profiles may be selected. The section for each profile may be selected.

A
- 1]
Close AddFiles Save Fepont
Project -

Viewer Editor Analysis

vfﬂ&ﬂ?#“l'

s

Rolling Straightedge

Straightedge Length (ft) 1 10.00 \Fle Prof le | Section | Filter
7 —— Profile ¥ LElev erworth Low-pass (197 1)
Deviation Threshold (in) 0100 Nore

A different wavelength filter can be specified for each file by clicking the hyperlink for each input field. A
pop-up dialog box would appear to allow you to select filter settings.

Filter Type I ¥ Butterworth Low-pass.

Nane

S e, 9 mj] v Butterworth Low-pass

| ¥ Moving Average Low-pass

The following filters are available:

» None
#  Butterworth Low-pass
P Moving Average Low-pass
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vI9AML—bIXIY < (RSE)

ZOMENTE, BT e T s A T EEHLTNELEZY e Yy A v, =Y S AL — by
¥ (RSE) MEATIal—raryLEd, ARL—bxz ol a7y A LF—ZOFASE LD

M CREREE KD 2 LB TEET,
707 7 1V ORBIR

2 DTR Ty ANERIRT D ENTEET, BT 077 A NVOE I v a VEBRT L2 2LENT

TET,
g% Qimw-f- v s |'| .
e e “""' fanirisl) ()0 zu»m fwree -|"
u‘-__ﬁ“ doble Selection | Diigly | Teah | ‘Anshss |
Rolling Straightedge =]
Straightedge Length (1t) [ 1000] [ Fie | Protie | Secton | Fiter

r . | Profile [¥ LEiev] Full - Buftecworth Lowepass 09711
Deviation Threshold (in) 0100] Taaed S

ANTA—IWVEDNANR=Y T %l V7T HILILsT, 7740 (FuaTrA)L) ZEIiT
WETZANAERETDIENTEET, XA TR IRy 7 AZE, BIRAEER T 4 VX OFREN

BnEJ,

UTFO7 4 v ERFHTEET,
» None (2L)
» Butterworth Low-pass (/X —7U—21—/%2)
» Moving Average Low-pass (BB m—/XX)
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Inputs

Input Templates are available for this analysis. Changing the selected profiles will not affect the template,
however the template would set the wavelength filter for each profile.

Straightedge Length: This is the baselength of the simulated straightedge.

Deviation Threshold: This is the threshold values to determine out of spec areas.

Rolling Straightedge

Length (ft) 10.00/ |

e —

Outputs

The outputs include:
P Surface Deviation Chart (the ranges within the thresholds are shaded)
B Defective Segments Table (i.c., hot-spots or out-of-spec areas and maximum surface

deviations)
An example of a surface deviation chart:

Profie [Protie: Letew N a-m @B
StartDistance (ft) | StopDistance (ft) Surface Deviation (in) i |
3,645.10 3,645.40 0.10
4,200.60 4,209.90 012
4,234.50 4,238.70 oas| 01
4,234.10 4,338,90 014 g
4,773.70 4,775,90 -0.10 E 0.0
&
8
E
A0
0.2+ 1
0 SO0 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000 5,500
Distance (Ft)
—— Profile: LElev
4 »
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A%

N —

ANT T —MI, ZOTICRIATEET, BRLZT e 77 A VEEELTH, 77 L—
MEBIHY £XA, EZL, TV —FTETR T 7 A NOWRT ANV FERELET,
Straightedge Length (EUEHLE) : I a2 b—va v EREEHOLER TT,

Deviation Threshold (fFZ2HIfE) : BN Z R 5 72 DO HIfETT,

A

HAELI T oY T4
» KHRAZRT 777 (BEOFEMITZRCR>THES)
» REXHZTRTER Ry PARy FERIBITY 7 LR LR

KifilwAE2 7 7 O
Profile Frofle: LElev W &R
StartDmtance (ft)  StopDetance (ft) | Surface Devistion (n) 02
3,645.10 1,645.40 0.10
4,201 60 4,201.90 0.12
42350 4,238.70 o4
434,10 4,330.50 [ NL]
4,770 47759 010

0.2

3,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 S.,000 Sj‘ﬁl
Distarce (ft}

500
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A zoomed-in view of the above example:

ProVAL A—H'—H4a K / @

Profile Profile: LElev

StartDistance (ft) | StopDistance (ft}  Surface Deviation (in)
264500 3,645.40 ¥
4,201.60 4,203.90
4,234.50 4,238.70
4,794.10° 4,338.90
477570 4,775.90

010
0.1z
0.14
ot
-0.10

£
:
i
a
k!
a0

e a-ARR

4,000 4,05& 4,100 4,150 4,200 ".2‘50 4,300 4,350 4,900 4,450 4,500
Distance (ft)

A

Page 102

kit
ol |Profie: LEkey “im o 4~ !; n P
SthI!(hJ (4] _M‘l -
3,445.10 3,645.40 Q.10
&,200.60 &,200.50 0.2
4,2%.50 4.7%.70 a.14
4300 4,38.50 o4
4T 4,775.50 .10
=
i
4,000 4050 4,100 4,150 4200 4250 4,300 4,350 4400 4450 4,500
[Custance ()
-
—
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ProVAL A—H—HA K / f##F

Smoothness Assurance Module (SAM)

The Smoothness Assurance Module can be used to produce ride quality reports and optimize grinding
strategies by analyzing measurements from profiles collected using inertial profilers. Tt can determine the
out-of-spec locations and recommend must-grind locations. Tt also provides vety flexible user-defined
grinding strategies. A comprehensive report can then be generated to include ride quality reports before and
after grinding.

Three types of tide quality (RQ) analyses can be performed: Short Continuous, Long Continuous, and
Fixed-interval. This module is divided into four sections: Inputs, Ride Quality Analysis, Grinding, and
Grinding Analysis. The comparison analysis shows a chatt side-by-side with the other analyses. The
compatison chatt can be synchronized with the continuous charts, so that zooming and scrolling take place
simultaneously in both chatts.

Smoothness Assurance i Amatyze -y | v Navigate v
T | t=  rofile | section | Apply 250mm Filter

Ride Qualiy Index 0 T
T S T [C] RElev: )

Analysis Segment Length Threshold Histogram

) (ft) (in/mi) ol

Short Continuous. 25 90 Histogram

Long Continuous 528 50| Histogram

Fixed Interval 528 50

Comparan

Type |Profile -

Straightedge Length (ft) | 10.0¢

Filter Butterworth High-pass (10000 ft)
Profile Selection

The number of profiles requited varies depending on the Ride Quality Tndex selected. TRT requires one
profile. Other indices (HRI, MRI, and RN) tequire selection of a file that has both the Left and Right
profiles matked. The section must be specified for the file ot profile. You may also select whether ot not to
apply a 250mm Filter to the profile.

Smoothness Assurance |
File ection | Apply 250mm Fiter |

ull - w

Ride Quality Index [ ([
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FLAZERBITSIES 1)V (SAM)

Wl SEMRT 2E V2 — M E, RO ODHFERE BT w7y A TEEH L AES T
T 7 AN GEE Z AT D Z LI Ko T BIHIFE A T 2 DIV D 2 ERHIRET,
BUSSMEITOREE & B L2 e 220G aRE L3, 612, ERIEREDS 5=
—YP—EZEOUIRIIEZRME L 77, REMZRFERIE, UIHIORIEORY DHIFE R 250 THE< 2
EWTEET,

Short Continuous (%£[X[H]). Long Continuous (5 [PXfH) K U Fixed-interval (—iEX[H) D, 3 FEFHD
Fe v (RQ) T A FEMS 22 LN TEET, ZOEY 2—/ME, Inputs (AJJ). Ride Quality
Analysis (G0 DHUENT) . Grinding (YIH1) KO Grinding Analysis (GIHIENT) D4 o>DE s 29
W BET, HEMITIZ, R0 DHIRIT E WA TY T T AROR L £, Wik s T I3k S T
TERMIT A LN TEET, DD, A=V T A7 u—)VEl D7 T 7 TRIFHTEZ Y
£,

|
| Smoothness Assurance o Anabze —— v
N i< | #:cse | secton | Apply Ziomm e
Ride Index T .| Profile ¥ LEleviFull - ¥

Gy | J == .
Anabyn Segment Length Theeshold | Histogram

L] L)

Shert Continuout 5 90 Histogram
Long Continuous 53 50 Hstogtam
Fued Irtercal ¥ | 50

Type Profile -
Fier Butternmeth High:paia 10000 fil
787 741 VW OBR

VHEOT 17 7 A VUL BRSNS DHFFEIC Lo TRV EF, IRIIE, 1 DO r 7 71
NEVEE LET, ofE HRI ON—7 7 —F 7 3 A58 . MRI (447 Bl 1 TALE O IR O
SEEIE) BRONRN (T A RF =) 3ERWTOTa 7 7 A )V~—20 %FfoTWNDHT 7 A LDk
REMTELELET, TOHEE, 77400707 7 A0 EWTRT HZH0ENHY £9°, 250mm
Filter #7117 7 A WA T 2 _RENE I NEBRIRT HZ & HTEET,

Smoothness Assurance | Anatyze
File | Profile | Section | Apply Z50mm Filter
Ride Tl mi .| | Prefile (¥ LEley | Full - V.
o, ! : o -
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You need to determine whether the Apply 250mm Filter should be applied depending on whether the
profile has been previously smoothed o filtered using the 250mm moving average filter. If in doubt,
contact yout profilet manufacturers.

Tnput Templates ate available for this analysis. Changing the selected profiles would not affect the template.
The inputs include: Inputs (for ride quality analyses) and Grinding (for gtinding simulation). The lattet is
optional, and the “after-grinding” results would be included in all result screens for compatison if
petformed.

Ride Quality Inputs and Analysis

The Ride Quality inputs include:

» Ride Quality Index: Select from: IRT, HRI, MRI, and RN. This input determines if you
need to select a file and profile, or just a file. See the above Profile Selection section for

details.
Smoothness Assurance | analyee T NG -
I Y e | prcfil | Section | Apply 250mm Fitee
. = 7] | Profile @LEley Full - "
I | [ RElev ul
Analysis Segment Length
| i il
Short Continuots K
Lang Continuaus. il |
Fixed Interval 50
Type Profile <]
Straightedge Length (ft)
Filter Butterworth High-pass (100,00 ft)

> Segment length: Different values can be specified for the three Ride Quality analyses.
Normally, a shotter segment or baselength would be used for the Short Continuous analysis
(e.g., 25-ft for finding localized roughness) while a longer one would be used for the Long
Continuous analysis (e.g. 528-ft for ride quality repott).

» Threshold: Different values can be specified for the three Ride Quality analyses. A good
example of combination of baselengths and threshold is as follows:

Smoothness Assurance | Anshze i Vit -
I [ Fite | Profite | Section | Apply 250mm Fifter ]
Ride Quality Index ] |Pefie by Fu - ¥
) - | FIRElev A
Analysis SegmentLength | Threshold  Histogram
) (in/mi)
Short Continuous 25 90 Histogram
Long Continuous 528 50 Histogram
Fixed Interval 528 50

»  Histogram: A default histogram would be provided for the continuous analyses. A dialog
box would pop up when clicking the Histogram hyperlink input.
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AR, SPARE £ 7213 250mm B E P 7 4 V Z LB S T2 E S 9T X - T Apply 250mm 7 o /L
S EHATRENE D WS D LENDH Y 9, RS, 77 o DA =T —IZBWED
HTLEEN,

ANT T L—ME, ZOfFHICRIATEES, BRLIZT e 77 A VEEREL T, 77 b—
MIEBIIH Y EHA, AFNILTOMEY T, AN GEY LHARNT) KOYIEI (812 = L—
vay), Ul alb—vaidA Ty a T, FTE NS HIE, after-grinding (GIHIE) " D
FERIE, RO 72D TR T O REHR CLA T O (SRS ET,

WY Db AN R U R

F O OHIFEHT O ATNTLL T D@ Y T
» Ride Quality Index (V. LMiFEH) : IR (EEET 732 2454%) . HRI ONx—7H—F 7R R
820 . MRl (ZEAHEREITAE O IRI OFEHE) KRN (T4 Ko 3—) 23R L
TLEE W, BRENTZFT DHFERICK Y, 7y A reT a7y A0, FIEHIZT 7
ANERIRT DVENHDENE I DERLMNCLET, Bl Liio7a 7y A kL7
varERTIEEN,

Smoothness Assurance b Analre ‘ . -
T i« retic | Section Apphy 30mm Fiber
i Qinity I = <1 | Profile ¥ LBy Full - v
e | £

Aralyn Segerraet Length

) ]
hent Contimscus B MR
Lang Contimuens gL
Faned Interval sa 2
Type Profde .
Straightedge Length 1) |
Filter Bustermenth Hgh-pasa (100.00 )

» Segmentlength (X[ : 3 FRE O O LHMNTICK LT, TRENRR - EEFET
DT ENTEET, EH L EOCKBENEREENT (B RIS 72 A& 7o
57D 25 74— ) IZflibh s 77 EER XY BWIKEDEXEf#T (213580
DHIFE RO =00 528 7 ¢ — b)) IZflibhvEd,

» Threshold (BEfif) : 3 FEEDFE Y LHIfRITICX LT, ThENRigo/-flEiEET D2 &
MNTExET, WER LBEEOHAGEORWEIX, LLTO@EY T,

Smoothness Assurance p Analyze o
Fie|profie | Sacben | Apply Zomm ik
Ride = Profile ¥/ LElev Full - ¥

Quabty Index | Rler .
Anaby Segment Length Threshold Histogram

(f) (/i)

Shont Continuout F.d 90 Hitogram
Long Continuous 518 S0 Histogram
Fined Interval 528 0

» Histogram (E A h 7' J L) : 774/ b« A T A%, Short Continuous analysis (X
MIf#HT) % OY Long Continuous analysis (5 [XEIfEHT) oK M L THE S TWE
T, [Histogram] A /RX—=V 7 %7 Vo IV FTHEERANTTLADEAT O TRy 7 A8
nEJT,
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Lower Bound (i) [ p.oo)
Upper Bound (injimi) [ )
Lower Bound (injmi) Class Interval (infmi) [ " 10.00]
Upper Bound (injmi) 120,00
Class Interval (i) \ 10.00 b Cocel g
b Concsl o HBASEA F il ) T -
» Comparison Analysis (FLEA#YT) : None (72 L), Profilograph simulation (7'v 7 ¢ =222
The Comparison inputs include: T (B TAN=TEATOTaT oa T I7RANLILS)). Profile (a7 w7 AL),
» Comparison Analysis: Sclect from: None, Profilograph (a California type of Profilograph is Rolling Straightedge (m— VU 7' XA bL— by ) NHERL T ZE Y,
assumed), Profile, and Rolling Straightedge |
Smoothness Assurance Analyze , Navigate v I Smoothness Assurance b Anaye o v
Fie | Profie | Secton | Apply S0mmFiler Fle |Profile | Section | Apply 250mm Fiter
BT L p| T = Fide Qualdy Index m 0 || it -
Analysis Segmentlength  Threshold  Histogram = Analyss Segmentlength  Thieshold | Hatogrem —
{ft) (in/mi) (] {andmi}
Short Continuous 25 90 Histogram Short Continuous. 25 90 Histegram
Long Continuous 528 50 Histogram Leng Continucut L] 50 Himogram
Fived Interval 58 £ Fned dnterval 53 )
e
Type [Profile B Type Profle .
) [None
StoaightedgeLenath ()| o/ lograph simutation A ::r faph Simutation
Filter ctie e — =
| Rolling Straightedge Foling Straightedge
Straightedge baselengths: If Rolling Straightedge is selected, straightedge baselengths = . R .
galecs & s ghiccs ghiecs s Straightedge baselengths (ELEBIUEMER X) : m— U v 7 A b L— by VAR LT

need to be an input.

Bad, HEMHEERSZANTOILERHY 7,

Type R ¥
Straightedge Length (ft) __10.00 Type _Ro_l-qs_l'r :.U"-:“ “;.: " '-!
Fiker Hone Straightedge Length (1) | 10.00]

Filter None

Filter (7 4 /L %) : LLIFENT OFEEEAS [Nonel LISAOHEIX, WE T A NEEZAT
TRy I ANBIRSZ ENTEET,

Filter Type None -
None
% Butterworth Low-pass
Butterworth High-pass k Filter Type | None -
% Butterworth Band-pass

None
¥ Moving Average Low-pass ‘ T Butterworth Low-pass

¥ Moving Average High-pass == |
y N )
¥ Moving Average Band-pass | Butterworth Band
T Moving Average Love-pass
T Moving Average High-pass

l ¥ Moving Average Band-pass
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Filter can be selected from:

None

A

Butterworth Low-pass
Butterworth High-pass
Butterworth Band-pass
Moving Average Low-pass
Moving Average High-pass
Moving Average Band-pass

yYYYYVYY

When Profilograph is selected as Compatison, California
Profilograph simulation is used.

To petform tide quality analysis, simply click the Analyze button on the analysis menu bar. Use the
Navigate button to view all results or proceed to Grinding to petform the grinding simulation.

Smoothness Assurance Analyze Grnd
T Fie | Prafile | Section | Apply 250mm Fier
® Grindi
Ride Quality Index ﬁﬁl “_ Profile | LElev Full :-.! rinding
— I RElev F "

Analysis Segment Length | Threshold | Histogram : Shost Continuous

#) (in/mi) Long Continuous
Short Continucus » 90 Histogram Pt
Leng Cantinuous 528 50 Histogrem -
Fixed Wterval 528 0 Short Continuous Histogram

Long Continuous Histogram

Comparizon

Type |Prufil= - ‘

Straightedge Length (ft) I 1000

Filter Butterworth High-pass (100,00 1)
Grinding Screen

The Grinding Screen of SAM provides options for grinder selection and grinding strategy
management. The toolbar also includes a group of speed buttons for grinding simulation, managing
strategy, and selecting grinding locations.
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UFo7 42 RFIATEET,

» None (72L)
IRI ([EBEEZ 721 2640
Butterworth Low-pass (/34 — U —2Z 1—/{X)
Butterworth High-pass (/X% — 7 —2Z/ A /XX)
Butterworth Band-pass (/X% —1U —Z /3 K/3R)
Moving Average Low-pass (B #h -5 m— /<X 2)
Moving Average High-pass (B8} %)/ ~A /3 R)
Moving Average Band-pass (F&#) %)/ R/8X)

Yy vy YyYVYVYyVvYyey

W s 77T a4 n s T 7 ERIRLIZSHEICIE,
N Tx=T T unlT7 7 Ial—y g
A S NET,

fRHT A = 2 — X —|ZH D [Analyze] R ¥ v % 7 U v 7§25 & T LHIRITAEITES R ET,
[Navigate] R ¥ L% 7 U v 7§ % LG RDHERTE, S BIC[Grinding]Z 27 V v 7 3% L GIHI>
Salb—varPETINET,

Smoothness Assurance . S — I

Fle | Profde | Section | Apply 250mm Fites [ e
Ride Quality Ind ™ .| | Profile ¥ LElev Full - v Grinding
¥ REwev : Continuous

Anshyin Segment Length Thweshold | Histogram oo

(1] /i) Long Continuous
Shert Continuous i 90 Histogtam Finsd Inberval
Long Continuous > ] 50 Hutogram
Fined Interval 518 w0 Shert Continuous Hestogram

Long Continueus Histogram

Type [Profite ]
Strsghtedge Lengeh (1 [
Fiter Eusternonh High-gess (100.00 1)

SIME

SAM D BRI Tid, BIHIEFT OB, CIHIFEDEBE AT 5 2 LN CTE £, DIHIEREZ 2=
HIIZAT 9 72D D[ Template], [Auto Grind], [Strategy]. [Location] & UNo724 DDHRYZ L3 —/Ls3—
ICERRENET,

Page 106



ProVAL A—H—HA K / &

ProVAL User’s Guide / Analyses - -
R T e e L JC
- Bl l_.? zur‘. gk - '-ul—nu narw t--
Smoothness pssurance: Grindig vL__—
‘- ‘ - —_— Erbind Sk Dmtance (%3 Shon Detarea (] Deachen | faad Meignt (0] Wameg | LanghOt)
| Smoothness Assurance: Grinding o adation ey o Analyan & Gind ) G Ty o sl ® 2 2,000 Fornard 005l AL
Grinder [ i 2 1) | Stop Distanca () Direction | Hoad Helght (n) | Werning | Length () - Wesdtam G g Decth Wl o0 e 2omam B0 s am
Grinder Type |Custom 2,243.08 Forward 0.00 nla 458 Flaad Skt s v 2293 22900 Farmad 000 nls e?
o T 2,278.42 Forward 0,00 ris 858 L el v xR0 2,20217 Puwerd 000 s 80
A 2,254.00 Forward 000 s 1467 ‘Whecbam 7t) o0 Fl P T 2,540 Forsard 0 e i
[peensiidea 2,362.17 Forward 0.00 ffs 1047 Torbon el 1) 2] v 2ANTE 2,099 Fornard 000 nis s =t
| Wheelbase (1) 2,304.00 Forward 0,00 nfs .08 e o B iR - R - oo
Tandem Spread (ft) | 2)389.92 Forward 0.00 nfa 517 = . S Gound! i |
* Short Cutof Wavelength () 0.820]  Total Ground () 16 =l DR
-0 R |
a| 0.3
1 il 0
N ]|l| Hil ju
02
i Ll L e g WA YA WAL
éu,u f f \ ! i 0. 1 | ]
01 | s § oz
| I“ “ b O e 0 W U L0 LD (0 L 0 0 200 240 160 ) ATD 30 J6W I8 4 0 bam
0.2 - e
o 200 400 800 800 1,000 1,200 1,400 1,600 1,800 2,000 2,200 2,400 2,600 2,800 3,000 3,200 3,400 3,600 3,800 4,000 4,200 4,400 @E
| Distance {ft) |
| ' ‘ '
:‘ — — . — » |
LIEIE AT DERERE
Gr{nder Sele?“‘”’ and Setings BIHI X 2 L—3 3 1% 18-foot Wheelbase, 25-foot Wheelbase, 77 A Z LD 3 Flim HIBINTE £ 7,
A simulated grinder can be selected from: 18-foot Wheelbase, 25-foot Wheelbase, and Custom.
Smoothness Assurance: Grinding P I T | e | e eeeg—|
S S T ] e ) L [nmemereernesyey rres ey o o
W e e S N | Qi Trn oston Gl ® sz I
>y ® 2,201.50 243,08 Forward 0,00 nja | 3 2IMAT
Grinder Type | 2 f asdonrn sy Dl 60 | W 1,2R0 227042 Foread 0.00 vja
- | @ 2,269.83 2,278.42 Forward 0.00 nfa 13400 whaabisa v 2203 2,294 00 Farward 0.00
laximnm Grinding Depth (in) | v
‘ g ‘ 5] 2,219.33 2,294.00 Forward 0.00 nfa Head Pesition Srfoct Wteskme ¥ f— 2 NEIT Pt et
Head Position | z 2 .
i | @ 2,352.00 2,362,17 Forward 0.00 nfa whaabass ) ol | | 2352 30400 v am |
| | -
Wheelbase (ft) 18,00 ) 2,374.92 2,384.00 Forward 0,00 ni.a L % siead (] —“'jl o 4 T -
Tandem Spread (ft) 249/ |.| I ] » PR i L - -
e | Tetd Groand ft) 418
Short Cuoff Wavelencth (1) m\ Total Ground )

. . L . AL D BRUTZG AR, T COUEIANEHE ZRE £,
If you select to create a custom grinder, you are able to edit all of the gtinder inputs. Otherwise, you can -
only edit the maximum grinding depth for warning reporting. — T, BERTTCLESGEICRY | RRUHIES OFiER T ET,

Short Wavelength Cutoff (used to simulate the tire filtering of the grinder)

indi = i[9 B 2N TS e A
»  Max Grinding Depth (a threshold value for warning report only) > Max Grinding Depth (Eij(ﬂ HigRs) (BEES N TR EO2%)
P Ilead Position » Head Position (-~ R{7{&)
»  Wheelbase »  Wheelbase (A4 L_—2%)
: Tandem Spread » Tandem Spread (¥ > 7 A [ HEHE)
»

Short Wavelength Cutoff GEWiEE) (XA Y74V Z VU FIZL D0 I 2L — 3
> DB
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L

|
T Spnlsad Tandem! Spread

Tande

Head Position = Lf / Wheel Base

The above diagram does not include an additional support
wheel to reflect grinder dimensions during grinding

opetation.

Grinding Strategy
Management of the grinding locations can be petformed using the Auto Grind and Strategy buttons in the
toolbar.

The Auto Gtind would allow ProVAL to recommend locations for grinding based on the grinder settings
and assumed basic grinding pattern.

- One Grind
Smoothness Assurance: Grinding | ol |
[ Tnabled | Stat Distance (R0 | top Dstance () | Decton | Hesd Heght ) | Warnid,—_ e

The basic grinding pattern is one pass in the forward direction with zero head height (i.e., flushing
grinding head with the pavement surface) at the start. The grinding location information is tabulated
and in a chart where shaded areas indicate grinding locations. The lengths for all grinding locations as
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Tancem Spr:ad Tandem Spread

71 Wheel Base

Head Position = Lf / Wheel Base

LRI, BIHIERE T A A BT D 72 A B
TSN TWERA,

LIEI %
BIHINL i OFBRIZ 1LY — LS — @[Auto Grind] 7R % > L [Strategy] R % V&AL E 7,

U'U‘B’i'f‘ n % ==

&uﬂlhh‘bﬂ Mv-|][)0

Auto Grind T3, SIHIBEORIE & AN LGN 57— 2 A0 U CHIHINLIE 2@ E L £,

N | i si0ven () Sk ovcn (4 Orecton s gt ]| 9T

B TR OIS S — o CIREAT NS L Coim S 2t L E ¥, (Bl & 2 U HIBR A fir
EARIEL TV D) UIRILEOTFRAEE ORTIZFZR S, 7'vy MICURIEN RS E
T REHIERTOFERR LORIER S E RSN E T,
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well as the Total Ground length are displayed. Tf a route is defined, grinding locations are shaded
orange on the map. Mouse over a location to show the start/stop distance.

The tesulting strategy would be saved as Automatic under the Strategy selection.

Is@nghsumnm:anding . vakgaton W e Analyzs E- Grind Q-

| Enabled | Strt Distance (Ft) | Stop Distance (ft)  Direction | Hsad Helght (in) | Warring | Length {ft) -
Grinder Type Custom |l ® 025 45.17 Forward 0.00 nfa 9z
Masdmun:Grinding Depth () [ om |- ] 782 112,67 Forward 0.00 nfa B/75
> | il 12533 139.25 Forward 0.00 nfa 13.92
= ]j‘ | cil 156,67 166.58 Forward 0.00 nfa ‘9.9
Wheelbase {ft) 18.00 | 3} 174,25 191.25 Forward 0,00 nfa 17.00
b
Tandem Spread () | = 196,581 209,08 Forward 0,00 nfa 12,50 L
T R [ W
e S -

-

oa{A MR & - -

Il e“h '

200 400 600 800 1,000 1,200 1,400 1,600 1,800 2,000 2,200 2,400 2,600 z,auu 3,000 3,200 3,400 3,600 3,800 4,000 4,200 4,400 4,600
Distance {ft)

-

You can click the Locations dropdown and select the Enable All Locations or Disable All Locations to
quickly select and de-select all grinding locations.

Smoothness Assurance: Grinding [ | — - | | Disable All Locations

| o | {f) | Stop Dstance () | ircton | Head Heght () | waming | Length () | w
Grinder Type 16-foot Wheehase -]z ¥ 83.70 97.80 Forward 0.00 nfa 9,10
o ’—w[ 1) | 106.50 135.30 Forward 0.00 nja 28.80
: I ® 150,60 167.10 Forward 0.00 nfa 1,50
tiead Position o | | W 188,00 200.10 Forward 0.00 nja 1210
- l w 0940 228.20 Forward | 0.00 nfa 18,80
v =3, 251.30 Formard 0.00 nja 14.00
Tandem Spread (f) 1] 7260 278.10 Forward 0.00 nja 5.5
Short Cutoff Wavelength () ’——u.!i\ = | 4,076.10 4,087.00 Forward 0.00 nja 10.90

Tots!Ground ()

Spot grinding locations can be displayed as orange-coded segments on the map. Mouse over each
grinding spot to show information include the start and stop distances.
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SR BRI D EGIEIERT A oA L o TR ENGIEIE AT B — Y v A @4 & OlHI
T OMA A &R R OMEER T R S E T,
YIS R E DRI SN ET,

Smoothness Assurance: Grinding L L T S ST Wy I ™
R | vt | mo tatue gt | S Oetren ) | Ceechion | sl g (1) | Wty | beegh) |
o e fcwton 1l = 1035 17 Forrd 000 s Ha
v Dt i S - % 1287 Parward 000 nls -
¥ 150 1255 Farsad Qoo nis 1aw
D @ 1m0y 166,59 Porverd 000 nis war
Whanbam (t) v 17438 WL Forward B00 nis .m
Tonvken Sy 0ad 1) L ] # 165 0900 Forvard 003 nls 128
Shart Cui ol Uhasbargti (it [ [ T, [ bl
e S 1
[
[1E]
oz
gﬂ.l
(1]
8
0 “ }
vz
°.3

0 X0 0 a0 60 )00 L3O (400 L6 1m0 20 Lxo L{‘:’; ZAM 800 2000 2,200 1400 1£00 IAW 4,000 20 4,400 4000

[=Fitn]

[Locatlon] DI NE T A ==2—)5 [Enable All Location)] 7> [Disable All Locations) %3R4~ %
. DI EOBER, MR E —fETITVWET,

—T—T __i e |

inaes e 0 ) vechon [ rend et i) [ Wi im0 _
j»| = LB W7.80 Fowed 440 nis L
Ll e 30 D3N Fomed .00 nia an ‘“
| L 15060 #7100 Fowmed a0 niy &5
| L 158 00 0O Fowrd 200 np o9
| w PR 24X Forserd a00 nia e
L4 orae ML Forward LELR L]
L rzae I 1 Purmard 488 nia ax
L] 40000 4087.00 Formard 200 nis mnw
Totsl o 1) [ a

B I EIHIE AT AN A L > T FoR S, GIEIGEAT RIS — Vv 2B 03 & BTHI ST O b AT & HE R
DHHEEOERNER R S ET,
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If grinding occuts at the beginning ot end of a profile, thete may be a sharp change in the raw profile.
Because of the grindet’s wheelbase, grinding cannot occur at the very beginning ot end of the profile, so

those segments should be ighoted.

Tt is recommended to provide profile that extends beyond the project range, with extra lengths at the

beginning and end in order to propetly “sit” the gtinder.

Grinding location tables include the following information that can be edited:

Enabled (Yes/No)

Start Distance

Stop Distance

Direction; Selection from:

YYVYY

Forward
Forward, Forward
Forwatd, Revetse
Reverse

Reverse, Forward
Reverse, Reverse

Smoothness Assurance: Grinding

Grinder Type [costom ]
Masdimem Gr (in) [ oa
o —
inesbose 1) [ ool
Tandsm Spread (ft) | 249

Short Cutoff Wavelength () [

P Head Height (distance between the grinding head and the pavement sutface at the starting

location)

P Warning (e.g. deep grinding or when the gtinding depth exceeds the user-defined maximum

grinding depth)
b Length
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| Ensbled | Start Distarce (ft) | Stop Distance (ft) D
]

&

< 9 ®«EE

0.820] Ttal Ground (ft)

- Snilyde

10.28 4517 Far.., -
7392 112.6: ord
ppes 129,75 | Foward, Forward
Forward, Reverse
156,67 166,58 |povarse
174,25 191,25 |Reverse, Forward
196,58 209,08 [Reverse, Reverse
I—7)

[T

0.00 nfa
0.00 nfa
0.00 nfa
0.00 nfa
0.00 nfa
0.00 nfa

lon | Head Height (n) | Warning  Length (ft)

34.92
8|75
13.92

992
17.00
12,50

=
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T E B ARALIE RS T AL CUIHI 24T 5 12iE, FHIlT — 2 OREREENRBLEITR DB H Y
EJ, UHIT2HRA NR—ADHEE L, 707 7 A VOIER, ERESD TIHMEEIFTS 2 &R T
TEHA,

WIEZ2 G2 AT O 7 OIS FHEEH O MR L VTN D, KEZ B2 2 E CFMlYT 52 L afiEL
£

LUF O AT rTREZ2H A & LT, UIHIE T — 7 MR shvE T,

v

P (Al

»  BAGAALIE

> AETHE

» 5 (PR HER)
FH5 A
FH A, FHIT
FHUS ), KR
SR I7 1)
SRS, FHI 1)
2 2y N 2 )

Smoothness Assurance: Grinding e W . e
o | Enatiel | st Dane ()| a0 Erﬂ.r-e-,'l_-”k_'.ln:_u Wead A e (1) Waren  Lengfiif)
Grndee Typs ] L ¥ s 6.7 Fur - QM ma n

— v sz nz.er _ o wa nm
Mo G o gDapth () X =

- ¥ usn 1915 :_:::: :::': A e 1.
it o v eer 0.5 | g vepse o0 e 38
Wheskese (Tt} nm ¥ 1S 10105 [ Reverse. Porward.. 0L00 s 1.0
Tarden Spenad Uy 2 ¥ 19658 T ki dtntindt 1 1Y 1250
ot Cutat Windengh (M) 0.H0) tery Grpd (M) E

» Head Height (~» R@E &) (BRAAALE TOUIHIE S & &SR & o o Bk
»  Warning (%) GRTE 200010, BIHES N2 — P —REEEZ B2 -G IR RIND)
» Length (R&)
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Head Height

ERICIE, GIHIMERE T O E A RS 2 T2 D OB

itk S TnEEA,
The above diagram does not include an additional support
wheel to reflect grinder dimensions duting grinding
operation.
Page 111

Page 111



ProVAL User’s Guide / Analyses

You can use the Strategy dropdown button to select One Grind (i.e. grind the entire length), Automatic
(if the Auto Grind has been performed), or a New strategy. Changes to the grinder type and gtinder
settings would lead to changes in the Auto Grind strategy.

o ] o o

[ Erabled | stars Distarce () | Sop Dsance (%) | Dvechon | Head et n) | Warning | Length ) |
Grinder Type 18-foot Wheelbase || Edl ™ 12.50 5,486.60 Forward 0.00 njs 5474.10
R —

Head Positon
wineelbsse (f)
(Faoern saeat ()
[ omx
[0
- - BB

Elevation (in)

0 500 1.000 1500 2,000 2,500 3000 3500 4,000 4500 5,000
Distance (ft)

—— Profile_LE|

You can select New to start a new strategy based on cutrent displayed grinding information. A dialog box
would allow the user to name this new strategy.

A new strategy will be created using the cument
inputs. Enter the name of the new strategy.
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[Strategy] > K22 7' % v /5 [One Grind (£2REIH|D%4E) ], [Automatic (Auto Grind 73 F21(F
ENTVEHA) ] [New] ZBIRTE &, EIHIZ A 7OREDLHEIL Auto Grind (TS E

Yk
L Sustegy W<atees

i L e L ] — |

Endtien | St Outance (7 SupCatans (1) Chectan | acachaght e} wameg Langeh [T |
L T ns 543460 Forvard AL06 nix S

Flrwation (nl

FROGINZAT 5 B E121E [New] ZBIRL T EESW, XA T RT Ry 7 ZARIET D7 7 A0
HBEANITLET,

A new strategy wil be craated using the cument
InpuEs. Enter the rame of the new strategy’
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New and exlstmg strategles can be Applied to the current dlsplay, Renamed, and Deleted.

Wy 8 ‘

One Gnnd
Automatic
MyGiind

09,40 238.20 Forward 0.00 nja 18:80
z[7.30 251.30 Forward 0.00 nja 14,00
272,60 278.10 Forward 0.00 nja 5.50
303,00 353.70 Fooward 0.00 s 50,70 -

[

| Tandem Spread (ft)
| short Cutoff Wavelength (1)

To petform grinding simulation, simply click the Grind button on the analysis menu bar. Deep
Grinding Warning may be issued in the grinding information table if any of the grinding locations
has exceeded the user-defined Maximum Grinding Depth. Use the Navigate button to view all
results, including Before Grinding and After Grinding results.

Smoothness Assurance: Grinding e e | e
| Enabled  Start Distance () Stop Dustance (it) | Divection | Head Height | Warning Lergth () | Boue

inder Tvoe [18-foot Wheelbase il @ 11,00 5340 Forverd 0.00 /s 2.4 | Grindng
| = 70 .60 Famieed 0,00 T3 Si09sE St ortinin
‘ ] | kil 16,50 13530 Forvierd 0,00 nfa 285 Loy Continusus
Head Position ) Ll 150,60 167.10 Forvieed .00 nja 165 ]
Ll 168,00 200.10 Forveerd 000 nja 12.10001
e le | w0 T ) e shatn:
Tander Spread (ft) [ 1 = 297,30 25130 Forward 0,00 rfa 1 | | Long Continuous Hete:
| | = 27260 278.10 Fomerd 0.0 n/a 55
‘Short Cutoff Wavelenoth (Ft) [T - b
TokalGrinded {ft) —

Distance () 41190570 Elewvation (in} 0.4773

Elevation (in)

— Profie - LBy
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FHLT 7 A NVBETFET 7 A VDFR, LHEE, HIbRZBIRTEET,

ERUEER T e

uummmuﬂmm
[ -

"-
. " 4
erbmi |
Smoothness Assurance: Grinding ---'1"""‘"[»*4-_
| —
Orutiel St Dterw () ShopOwteres (4] Drectan wed g gn) W i Aovty
Grrow Twoe Y ea—— il = "un 9780 et .00 rie Fea. ]
e L ;e .30 "oraert 23 e B Detene.
S e v 1598 2.9 Forwart 000 W 1030
L timbe [ [ v e 2000 Feeeri 200 2w
r v mo 1320 e am men
S 08 o art .
' . - me 181 W Carwad Ao we -
Farber Sorwas 4] l E) v me .30 Forwant 900 rvw 550
[ e S I agm v LR 1M twreerd 2.3 ~e mm
Towd Ground 170 -

fEHT A =2 —N—=O[Grind| R X > %7 ) v 755 & HHlv I 2 b—a U EFITLET, BIHIL
BN — P —FRE LT e KOIEIR S &8 2 5 & GIHE#H T — 7 ViZ [Deep Grinding Warning] 73
FRINFET, [Navigate] R ¥ > %27 U v 73 5&, YEIRI%ROMENZRSNET,

Sevoctness Assurance: Geinding i L — |

Fabied | Sort Dstance )| Sop Distares )| Deaction | Mool Moght | Wormng  Lrg?h )

e T | 1itact whesyie -jfy = 1w 243 Pormard am ne i v | Gndng
— v mn W Pornard 00 e ) | Shant Corerans b,
Lyl s L |- X 1Y Poned O ne =mp Lemg Cortmonn
el Pt asn L me 187,10 Peemerd a8 s ne T Finnd
— v umm 0 G Pueed oM ns 1oy
et ) L1 @ ] mam ALE ne ™ Tt Cartreaa festy
Trvden penad (X1 148 ¥ m.n =10 Formand 0o ne " Loag Contmans bt
e o A n u
2 Y i w T TR Ponand o e s k
f— [ ==
. &R Crstarem (122 4119 920 Ohevatnan Jrix 0 4773
13 3
B

e
=

A Aty

\f [
I ! ] j m "\
as !
h =.|
i
e | L1 \ i
h-ﬂ IO M A0 WD 1000 1T0 L0 LA LN 2, N0 2200 168 LA00 2500 10 30N LA 1A 3NN 400 4 200 40 4400 4000 5,000 1200 3 400 5 60
Orsbomr (W)
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Short Continuous Report

The Short Continuous roughness report (normally indicates localized roughness) includes the following for
befote and after grinding:

P Defective segments table

» Continuous ride index chart and comparison chart

»  Map showing locations above the threshold, indicating hot spots or failed areas. Mouse over
each hot spot to show information including the start/stop distance and the ride index value.

An example of a continuous report without a comparison chart:

Smoothness Assurance: Short Continuous dats W
— Sasl L
Start Distance (ft) _Stop Distance (7)) | IRI (/) 3
> 7250 17810 10035 5
22490 2050 %A1 -
258.20 390 1427 1o
as w957 s
4,195.90 420550 9408
4,208.80 421000 9091 Loy
4,215.00 a6 17382 1
432420 43700 19227 e
477620 480150 12245 1
4,810.60 ‘481200 105.08 12 i
10
100
Ew
Aftar Grirdng . | 80
Start Distance (ft) | Stop Clstanca (7)) | IRL (njm) 7
> 28510 o uest P
4,230.00 424150 9703 &
4,323.70 43300 11Les @
4,783.60 4766.80  94.89 =
o
1
ol
0 S0 1,000 1500 200D 2S00 3000 3500 4000 4500 5000 S50 600
Distance ()
4 b

Long Continuous Report

The Long Continuous roughness report (normally indicates general tide quality) includes the following for
before and after grinding:

»  Defective segments table

P Continuous ride index chart and comparison chart

> Map showing locations above the threshold, indicating hot spots or failed ateas. Mouse over
each hot spot to show information including the start/stop distance and the ride index value.
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EXEAEHTER

FXROZ 7 2 At GBE . JRIHR T 7 X A% 5 5) T, UIHIAEO FRROEE 2R LE

¥

B @7 —7

> R LR ST — b

FoRSNTZBELL EOFERTICIE, Ay P ARy b (RHIEITIER @SR LRI R
L EENET, BA Y FARY MCH—Y AV EBET 5 L ERAOHEHEDRY
DHUEE R IR SES

T v — ML LA 0S4

Short C

¥ Z10
T
4170
40600

LT 1b

AHE W
4200
4255
40100
AL UE ]
4amIne

St Dt (1) s Dt (1)

Zmin
421
4,308,310
470

Fowt Dtwm (1) S Cwtarwm i) B oy

L1063
L
Ly
wy
LA
L]
LTRe
ny
e
Lem e

Rignvi
Lins
w.o
LiLes
i

()

1
5|

|
«

0

0

1,0m

1500 2000 Z50 1000 1500 400 450 LO0W S5N

Cataree i

g Mo nidrg

&0

REEMRITER

(AR Y D2 R L Ebhd) REMO T 73 AT, BN O TRROE R 2 &5

LT,

» BEETT—T7 L
» RV LHIEERE T v — B
» FORSNEBMELL EOMITCIX, Ay b ARy N (BRI E VG CTIEI Bk
LEEPHDEENET, K5y bARY MCH—Y A EZBEIT S &, EEKAOHEERRY
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T v — MELE LS ot o4

PR g L P — s =
An example without a compatison chart: a0 KD
Shwt Cmtace (M) Shopmtance (M) (R (ryvd
Smoothness Assurance: Long Continuous (FTETTIE=D [ S p— S— > A0 ne R -
BaR mm e =mm = .
- L] 5 ’ 3 ) i |
Stat Distance (ft) | Stop Distance (Fr) | IRE(nfm) | nn oty :‘[ ." Ll 1
> 264.00 e sus & AL A & \ 1
373,00 s i) 50,01 8 1 AL e @ | \
P P = 15D 460540 ERED S f‘. 1
3,874.80 3,908.80 80.52 62 £ 1 i\
3,942.20 4,501.50 66,67 60 £ | l m
4,545.50 460540 5360 = ok | "
56 = ? -
£l £n | / ' i
= | 4
:; "\ 4 M -'« |
— o A AT
= Shart Db (45 op Cwbarcs (1) 1 (v | ) J* hi
=L < 1 '\ I
g i |
o i s |
2 . |
‘Stark Distance (Ft) | Stop Distance (ft) | IRI (n/mi) g
I BEL / W0 - !
48 L 5 /
= = P
34 = (o [
32 =
30 o - LD LMO LU 2,50 1000 1500 400 40 10M 18w 40m
mtwres ()
28
26
] 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000 65,500 6,000 _
nee
[ « »

—ERMEHER

Fixed Interval Report . .
(—IZZ < OREBE DRI o> TWD) —ERE DT 7 3 AFHTCIL, GIHIRT#O TiioEE 2
FHrRLET,
» —ERBORY OHIT—T L
B Fixed interval ride index report table > TERHORY LT T L & BT v — b
B Fixed interval ride index chart and comparison chart > EXEOF Y DHIFE O E R
P Fixed interval ride index map I AR Z o TF ¥ — MEIRET =T NORRDEY 2 74

The Fixed Intetrval roughness report (normally for most agencies’ lot report) includes the following for
before and after grinding:

Toggle between the Chatt, Table, and Map views using the buttons.
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ESnwoﬁnmA&surance:FmaalntewaI jo Ansiyre o v Grind

(e SR

70
80
Es0
£40

- 0 200 400 0 800 1000 1200 1400 1600 1800 2000 2200 400 2600 2500 3,000 3.200 1400 3600 3,800 4 000 4 200 4,400 4.600

10

0
0 200 400 600 800 1000 1,200 1400 1600 1,800 2,000 2,200 2,400 2,600 2,800 3,000 3200 3,400 3.600 3,800 4.000 4,200 4,400 4.600

S dD‘m"“l‘gh — KEXHOT—7 ik, EREAFRCIE SO KN O E, R, IRL, REEFTOMENFR

SNET,
The table data includes the following for each interval: location, length, IRT, and number of defective
segments in the interval (based on Short Continuous specifications). = f""m R
§ an 20w Length Voo Groariberg No Grndirg After Gitvaling Arrer Gendng
| cren] 0 Tete | 1 B 5 Diatance (0 Distanee U m Fagn/mi Defta Count F i) Detea Count
‘; Start Stop Length | No Grinding [Ne Grinding After Grinding After Grinding I . st s i - el =
I Distance (ft) Distance (ft) (ft) | IR (in/mi) Defect Count IRI (in/mi) Defect Count | o 1mam 1m0 nw (-] nie [
0.00 52800 528.00 54.00 G s 2 Leere Lsam 3000 =a ° =3 [}
52800 105600 528.00 316 0 3116 0 158400 211100 s3mo0 uu ° -TY] [
1,056.00 1,584.00 528.00 3225 0 3225 0 201200 L6 S0 F ¥ L] n® L]
158400 211200 52800 3254 0 3238 0 164000 136400 5300 wp & ug 1
211200 264000 s28.00 623 0 ns7 o 316800 3608 00 sxs0 T s 03 :
2,640.00 3168.00 52800 54.80 € 4182 2 360600 L24m 5300 sE s BnK [}
316890 A0 Lol i 5 £ 2 Lm0 L TP ng L am o
3,696.00 422400 528.00 1568 1 582 0
422400 458325 35842 3187 0 nsr 0
: HIBNZIE, B ICFR SN TV D ERBOFERBERENET,
The map includes information for each interval, displayed when hovering over a section.
Smoothness Assurance: Fixed Interval i [ i | e i |

Smoothness Assurance: Fixed Interval =
5% Chart [T Table [ETMap]| € @, Locations = Map » Export = | Location: 92446700 32528642
[ Segmant pased
[ Sequnent foedt

5 Crart ] Table gu.lp.' 6 B, Locstions = Map » Export = | Location 00485700 32 528642

—

Start Start Distance (ft): 2111.98
Stop Stop Distance (ft) 2,639.97
No Grinding IRl (in/mi}: 42.29

After Grinding IRI (in/mi): 24.79

| Apr Gronding R Dn/e 2479

0,05 ml s

Mg dota © Oppriepesiion, Thes Copupy.of Meposst

Short Continuous Histogram Results BERER IS LRI

The results for the histogram of the Short Continuous roughness reports include: BXMT 7R AT O 2 7T ATIE, LLFORRENFRENET
P Percent of Pavement Out-of-Spec > B ZE Lo T O EIS
B Histogram tables » EALNTTLAT—T L
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# Histogram charts

A view of the histograms of short continuous reports for before and after grinding:

Long Continuous Histogram Results

The results for the histogram of the Long Continuous roughness reports include:

B Percent of Pavement Out-of-Spec
P Histogram tables
P Histogram charts

Page 117

Smoothness Assurance: Short Continuous Histogram ™y s
Total % Out of Spec (o Grinding) P
Total % Out of Spec (Grinded) [ 1o i
Max IR (nfm) | Min IR (injnd) | No Grindg (%) | Grreled (%) i
w 120,00 143 .00 120
120.00 110.00 0.42 0.26
110.00 100.00 043 0.z2 asi
100.00 90.00 101 053
%000 80.00 1% 0.5
#0.00 .00 2.5 17
70.00 50.00 381 37
0.00 50.00 5.65 187
50,00 a0.00 17 1263
40.00 30.00 3140 30.28
0
o =l =L == 0 10 20 £ 0 0 &0 70 o0
2000 10.00 sz 658 N Grinding (%)
10.00 0,00 6.0 0.3
(] -
140
120°
w00
Ew
£
£ &
ol
]
q
q 10 ES 30 w 50 60 w %0
After Grinding (%)

100
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» EANSTAFy— |

BIEIAT# O XR#T & X 27 F Lofl

S th A #: Short Conti Histog: - T |
Tean s O of o i GameGh e L0
Totad % g of Spoc (lerdnd) 10t -
Vow BIonks] MLl W g (%) et i) 5
- ;.00 143 am (F]
180 nam oz 0
Ham 1m0 nio oz -
100,00 LT 10 ] oy
CT ma . om) £
- nm $1 i) EW
mm mm am Lm 3 |
000 0 1103 ¥
000 000 1.7% 124) =B
000 0 n 0%
e i = 0 0 ) » - ] @ ™ #0 P 10
wie 1 e Hoddng
10,00 0% (X%
&R
1o
I
« P w ™ o w 18
At s (%1

REMEZ 7T 7 LRIK

FEXMTZ 7 XA O A N7 T A THE, UTOMENFERINES

v HKZE Ld o it oRIA
» LERANTTLAT—TI
» EXNTTAFY— b

Page 117




ProVAL A—H—HA K / &

ProVAL User's Guide / Analyses
BIHIRT#R O RXEMT & A - 27T Lof)

S th A e: Long Conti Histog - - - —T
. <
A view of the histograms of long continuous reports for before and after grinding; ST T Y]
4 A " T Toead Ot of Spac dderded) (1] .
Smoott e: Long C ; gaiion — | |jodne d ’ = - . ” . . N .
P Bldriw] | e vd  NoGrdng(R) Gvded
Totsl % Ot of Spec (W0 Grinding) : - 1 nm [T" 1
Total % Out of Spec (Grinded) | 000 Lmm e nee [T
bk [T Jon.ce nto o et
Max IRL(njmi) - Min IR (nfmi} | Mo Grindng (%) | Grinded (%) : : .
= 12000 0.00 0.0 120 tmm o aw aml =
120,00 110,00 0.00 .00 nm oo nm ax| £ ;
10,00 100,00 0.00 0.00 o b tnd me LT am] E®
- nm e ury a0
100,00 s0.00 0.00 20| Fa -
90.00 80,00 0.00 ool = - ;e ao X
80.00 70,00 0.00 00| E 4 :J_IJ nm e ] £ =
70,00 60.00 .77 0.00 a8 «Qam 000 . RS
a
e s0.00 . o ot e o ] m =n « = L ™ L] L] v
50.00 40.00 24,50 %43 P =nm Y P Grving %)
40,00 20.00. 3596 49.92 m L am
[ =
= = = Lo 0 10 El n 0 50 & n & an 100 R
20,00 10,00 000 .00 No Grinding ()
10.00 0.00 0.00 .00 L
(] - s
140 1w
120 =
» ™
00 5
%
F 80
E «©
2w
»
40
a
20 L] 1 o n @ L ] ™ L] o 1|
Adtar Grradng (%)
0
After Grinding (%)
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Analysis with a Comparison Chart

‘The above illustrated SAM analysis results are without any comparison charts. We show an analysis
example with the compatison chart below:

Step 1. In the Inputs screen, select a desired compatison type and associated input settings. (E.g. select
Profile and Moving Average High-Pass filter with a cutoff wavelength at 150 ft. This way you can view and
compate the roughness plot with the filteted profile plot side-by-side.)

| Smoothness Assurance: Inputs fratyze o oG] o Hiavigme |
e | ke Profile | Secton | Apely 250mm Fiker | ]
oy s E
T ] RElev (]
Analysis | Segment Length Threshold | Histogram
| () (in/mi)
Short Continuous > % Histogram
| Long Continuous 3 50 Histogram
| Fined Interval 528 50
| Type [Prafile ]
Straightedge Length (F) 100
Filter Moving Averyge High-pass (150,00 ft)

Step 2. Click the Analyze button and Navigate to the Grinding screen. Rerun the Auto Grind by clicking
the Auto Grind in the toolbar. Then, click the Grind button to perform grinding simulation.

| Smoothness Assurance: Grinding

| Andle | | Grind of e Nevigae wﬂ

| | eratied | start Stop | Direction | Head Helght | Warning  Length | EI‘
) ) - — I | 5} Distance (ft) = Distance (ft) | | {in) ﬂ'g‘ |
GefacierType bt A 1025 4517 Forward 000 nfa ug2
Masimurn Grinding Depth (in) | = BN 112567 Forward 0.00 nfa 3875
) || ® 1533 13925 Foward 000 n/a 1392
e || = 15657 16658 Forward 000 n/a 992
Wheelbase (ft) 1 =l 17435 191.25 Forward 000 nfa 17.00
e || = 19658 20908 Fovard 000 n/a 1250 |
sk Speesd = e 2 e
Short Cutoff Wavelength (/) m'] Total Grouind (K)

s U-LBBRS

Elevation (in)

0 200 400 600 800 1,000132001,4001,6001,5002,000 22002400 2,6002,800 3,0003,200 3,400 3,600 3,800 4,000 4,200 4,400-4,600 4,800 5,000
Distance {f) -
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HEBF +— bk 384

PUFICIE R T v — b & W b 51 % 7R 9,

2T w7 1. ANEHR T, LERMRY A TEBIRL, ATTREZRIET D, (0FD, Turr A
I & 150 ft OB R %2 S OBEN L ANA SR T 4 VB ERIT D) ZOHIETIE, T7RADT
2y M T ANBHOT AT 7 A NNPRWATERENET,

Smoothness Assurance: Inputs P Anhe o o G ——
Fie  Profie | Saction Apgey 25mm Fltes

Rice Quuality Index [ .7 | Prehie v':n.. [ ::
Y " Rl

Ly Segrmere Lengeh Theethold | Hvtogrem |

L) Gmirml |

Sheet Conbnucus. a 90 Hgm

Long Contmucis a3 3 Histegram

Fwed biberl L] ]

Type Prothe =
S aigpedys Langth [T} [ B
L Mg St Hgn s LU0

RT w72 [Analyze]l R 7 % 7 U v 7 Li=#, [Navigate]’R % > C Grinding lifmi~B#) L £3,
—/LN—®D[Auto Grind] K% v %7 Vv 7§ %& Auto Grind BHETEI, ZD%, [Grind] A& >~
)y FHEHEIV I ab—va v RETShET,

Smocthness Assurance: Grinding b | G of o Mavgee
Ii‘nhti b ﬂop Dwrcnon Head Hoght  Waming 164;1:"
pr— Oictarce (1] | Distionce %) | ) m |
Gmder Type {14-toct Whesibese - _._‘. » = P} .17 Forspid 200 wa TN
Wamsrmuen Grmddmng Depth bal | [ v nR 11267 Formard 0.90 e TS
r = v (F.31 1825 Formand 000 rie 1330
s . F’j ¥ Lot 10038 Formaid 100 e s
Whasikass () L 0 | ™ TS 1 5 Formard 000 rm 1700
Tondhern Spresd 1) T v 1L 20008 Formand 200 nia 1250

P T m—— | DR Toe Ground M i m

L SR )

Viowiation divl

i M0 400 600 00 10001 300 14001600 1000 2000 2 200 2 400 2 640 2 600 3.0003.200 3 200 3600 3 8004 000 4.200 1400 4 5002, 800 5000
Cnaarceify

ool Y
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Step 3. Navigate to Short Continuous to view the short continuous roughness report vs. filtered profile plot.

You may zoom in to examine detailed comparison.

ProVAL —H—# 4 K / &

27 w7 3. [Navigate] R % 7> 5 [Short Continuous] %8R4~ 5 & | FXM DT 7 x AfifMriEs & 7
A NBRBEHEDOT 0T 7 A NPRFERSNET, WEMREA—LL, MLk TEET,

‘Smoothness Assurance: Short Continuous
(T -~ - .- | B 9

| start Stop L

| Distance (ft) Distance (ft) (infmi)

| 14225 15042 10274
\ 18625 19533 9798
| 20550 567 11470
| 883 w15 1n%
| 268242 268358 05
| 290142 293333 11785
| 336042 336857 10184
| 348392 35942 1833
| 360017 364525 21633
‘ 397542 403342 15144
|

| stant | s10p I I
| Distance (ft) Distance () (in/mi)

| 21608 265 10315
| 23692 BI42 033
| 5525 %833 9455
| 351392 353700 11548
| 359767 36383 1A
| 362683 362182 024
| 357383 397517 9126
| 397675 397850 9181
| 398200 39417 10729

. rea-Aand
Saop ] i
Duatance v mi)
& ma e
N ol
mE wn
mn s
EELSY 0
A 0N s
a0 FE TR ]
1ma EL VLA ok -
) . 380017 3525 P 1% i 3000
o 500 1,000 1500 2,000 2500 3,000 3500 4000 4500 5,000 mna Lomar 1.
Distance (ff)
2 " »il
4 »
esu-AfaRS 0
nem 2R s .
- 3 ma  ww
o mn xmn sy E
e o e i i) f
200 18 sy A I‘}
£ s aea wa -
. una ey w99
0.5 NS UL TV —— == —
0 500 1,000 1500 2000 2500 3000 3500 4000 4500 5000 FLE 358017 LAt e W0 1xa 130 2600 aé.}::;r:. 1000 3300 400 4300 100
Distance (fi} [—=Fhin e — Fatie ity Guard
[=—=Profife_LEev == Profile_LElev: Ground ¥ =
m »

The chart control for the comparison charts includes a button with two-way arrows to turh on and off of

the synchronized viewing for both charts.
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A7 w7 4. [Navigate]’R % > 7> [Long Continuous] % IR 2 & RRM DT 7 x AMERERE 7 1
NBREBOT 0T 7 A NPERINET, WERBRE A —L L, FFME i cE 7,
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Step 4. Navigate to Long Continuous to view the long continuous roughness teport vs. filtered profile plot. lmm A Long Continuous e e— ey gt
=4 LaRS

ey | L -

You may zoom in to examine detailed comparison.
I 5 Z Start aap
Smoothness Assurance: Long Continuous Analyze-f o Gring Dartance o Oazance 10 o
m m= san
T - - .. (&R S A
| Start Stop R s ZEOLS 18I M& X .l \:
| Distance ift) | Ditance () (infmi) =0 =) A
400 38558 EET . 1 B W ool \|
280158 388383 7480 E \ r’ —
,Eﬁﬁ a0 ot |
Eso] N 10
B
a0 L] 0 1009 1300 2000 2300 21000 3300 4000 430 3000
Diwtarca 14
30
0 500 1000 1500 2000 23500 3000 3500 <4000 4500 5000 = - -
Distance ()
T - - DR
Stan g m s

Datamzs i Dutanca (i) iy

=

«
e + -+ .- ST B &
| Start Stop 1R a
|| Distance (ft) | Distance (ft) {infmi) 2
H
o § oo WJWW
E 3
£
200 o
=
= 0 300 100D 1300 2000 2300 1000 330 4000 4300 3000
03 Cizance M
[=—== Featie_ew — Fratie LB L]
o 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Distance (ft) ‘ v
[=——Profile_LBIev = Profile_LElev: Ground
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Step 5. Navigate to Fixed Interval to view the fixed interval roughness report vs. filtered profile plot. You
can not zoom in for this case due to the nature of the plots. Use the buttons to toggle between the chart
and the table data.

Smoothness Assurance: Fixed Interval
Drebe | @ B 3

400 600 200 1,000 1,200 1400°1,600 1800 2,000 22002400 2,600 2800 3000 3200 3400 3,600 3,800 4,000 4,200 4,400 4,600
Distance (i)
=3 NoGrnding [ After ]

Elevation (in)

0 200 400 600 800 10001200 14001600 1,800 2,0002,200 2,400 2,600 2,800 3,000 3,203,400 3,600 3,800 4.000 4,200 4,400 4,500 4,800 5,000
Distance [f)

[— et e —— Profile LElev: Graund

' Smoothness Assurance: Fixed Interval o Ananre < o Goma
] chart BB
Start. Stop Length | No Grinding No Grinding After Grinding After Giinding
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Step 6. Navigate to Short Continuous Histogram to view the histogram of the short continuous roughness
report.

Smoothness Assurance: Short Continuous Histogram [ i | Giind
Total % Out of Spec (Mo Grinding) b ER S
Total % Out of Spec (After Grinding) I 219
MaxIRl |MinIRl | No Grinding | After Grinding
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5000 4000 1611 1412 40 50 50 70 80 % 100
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3000 2000 2641 0o P o
2000 1000 251 617 h
10.00 000 000 007/
140
120
100
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E
z
a0
20
o
0 10 20 30 40 50 60 70 80 90 100
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Step 7. Navigate to Long Continuous Histogram to view the histogram of the long continuous roughness

report

gmeothness Assurance: Long Continuous Histogram

[

Occurrences - No Grinding (%)
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100
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z 60
40
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60
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70
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100

Analysis by Excluding Leave-outs

If Leave-out sections are defined, the SAM analysis will exclude results within the leave-outs sections.
The behaviors are similar to that for the Ride Quality analysis module.

The grinding locations and profile plots within leave-outs will also be excluded.
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Smoothness Assurance: Grinding

T
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The toughness plots and profiles within the leave-outs will be excluded in the short continuous
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Optimal WIM Site Locator (OWL)

The Optimal Weigh-In-Motion Site Locator (OWL) module can be used to determine qualified locations
for Weight-Tn-Motion (WIM) sites from profiles collected using inertial profilers per the AASHTO MP 14
“Standard Specification for Smoothness of Pavement in Weigh-in-Motion (WIM) Systems”. Tt also
provides optional but vety flexible user-defined grinding strategies. A comprehensive report can then be
generated to include WM index reportts before and after grinding.

The WIM etror index thresholds are adopted from the AASHTO MP14-
11 Standard Specification for Smoothness of Pavement in Weigh-in-
Motion (WIM) Systems:

Type I: lower threshold is 1.339 m/km, upper threshold is 2.700 m/km.
Type II lower threshold is 1.861 m/km, upper threshold is 3.752 m/km.

This module is divided into three sections: Inputs, Grinding, and Results.

Profile Selection

The OWL analysis requires one profile of a file. The section must be specified for the file ot profile.

IR

Optimal WIM Locator: Inputs

Site Type

|
Andysul |

B Typel

O Type It

¥ leftglevaton Ful -
P rp— 7] Right Blevation
¥ Show Comparison

Comparison Filter
Done:

Input Templates ate available for this analysis. Changing the selected profiles would not affect the template.
The Grinding simulation is optional, and the “aftet-gtrinding” tesults would be included in all result screens
for compatison if performed.
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WIM Index Inputs and Analysis

Optimal WIM Locator: Inputs i
Ste Type Fie Profile Sectien
=" 02MO3700 [ Left Elewation
B Twpel

1 Right Elevvation
OTypett 02MO3700 - BWHP V] Left Elevation Full =
[91Use B Fiker 1 Right. Elevation
¥ hows Comparizon
Comparison Filter
tione:

The inputs include:

>

>

Site Type: Select from: Type T and Type II. This input would determine what WIM index
threshold values be used as per the AASHTO MP14 specification.

Tite Bridging Filter: User can choose whether to apply tite-bridging filter to the profile
prior to WIM index analysis. Tf the Tire-bridging filter option is not selected, a default
moving average filter will be applied with a cutoff baselength of 250 mm.

Show Compatison chart: Uset can choose whether to show compatison profile chart. Tf
so, user can select a filter type and associated cutoff wavelength inputs to apply on the
compatison profile.

Compatison Filter can be selected from:

» None
P Butterworth Low-pass
»  Butterworth High-pass
P Butterworth Band-pass
P Moving Average Low-pass
» Moving Average High-pass
> Moving Average Band-pass
Wavelength Filter
Filter Type None
MNone
% Butterworth Low-pass
' Butterworth High-pass
¥ Moving Avetage Low-pass
¥ Woving Average High-pass
¥ Moving Average Band-pass
Grinding Inputs

The Grinding Tnputs work in the same manner as the one in the Smoothness Assurance Module

(SAM).

Please refer to the SAM Grinding Screen for further details.
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WIM Locator Report

The WIM Index treport includes the following items:

P A table for qualified WIM site locations
» A WIM index chart

If grinding simulation is performed, the WIM Index report would include repotts for before and after
grinding,

Analysis without a Comparison Chart
An example of WIM index teport without a comparison chart and gtinding tesults:

Optimal WIM Locator: Results o Valdotion Wy foangvie o fo i e Novigals -
HoGrndng — e Q- BB
Start Distaree (ft) Stop Distance (1) =
> 21,951.43 22,126.00 300
| 22,187.51 Zz215 280
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237280 248251 20
2251239 22,531,658 et
225867 22560.44 Em
22,594,110 22,677.60 160
22,678.78 22,8%.16 g L
| 22,008.58 zpzsal EIB ¥ ;\ F\
| 100
. W i
60
e
b
a
22,000 22,200 22,300 22,600 22,800 23,000
Distance (ft)

‘

An example of WIM index report without a compatison chatt but with gtinding results:

[_Opﬁmal WIM Locator: Results e i T
| N indive 4= = O [

arisence (. jSpoinatin. a

> 21,9143 22,126.00 300

22,167.51 22145 20
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B0

Pt Gy E
100

T i A h
| |TetDstance(t)  StopDistence(t) |~ a0 W W \ \«
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Analysis with a Comparison Chart
An example of WIM index report with a compatison chatt but without grinding results:
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An example of WIM index repott with a compatison chatt and (auto-gtind) grinding results: This is a
powetful combination of charts to examine grinding effects on the WIM index report. Thetefore, an
adequate grinding strategy can be selected to obtain a desired location for a WIM site.
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Chapter

ProVAL 1—#—#4A F / B&EHER

Chapter

OTHER INFORMATION

Web Sites

The Official ProVAL website is: http:/ /www.RoadProfile.com.
The Smoothness Specification website is: http:/ /www.SmoothPavements.com.
The Road Profile Usets’” Group: http:/ /www.tpug.otg

The University of Michigan Transportation Research Tnstitute (UMTRT) Road Roughness Home Page:
http:/ /www.umtriumich.edu/erd/roughness/index.html
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2x7Y4 b

ProVAL 47 ¢ ¥ /L% A b : hitp://www.RoadProfile.com
SEHMEDO BRI T 5 ¥ = 7 A b : www.SmoothPavements.com
Road Profile =—%"—% 1 h : http://www.rpug.org
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http://www.umtri.umich.edu/erd/roughness/index.html
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