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INTRODUCTION

ProVAL User Guide

The ProVAL User Guide provides guidance to Design Section
Engineers (DSEs) to ensure pavement smoothness criteria is
met during the design stage. Refer to lllinois Tollway Roadway
Design Criteria (RDC) Manual, Article 2.5.7, Lane Profile
Smoothness, for criteria requirements.
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SECTION 1.0 INTRODUCTION

1.1 lllinois Tollway 3-D Paving/Stringless Paving

Modern day construction continues to evolve to improve efficiencies in the field. A construction
advancement that maximizes technology is stringless paving (also known as 3-D paving).
Whereas, traditional paving required workers to place stakes every 25 feet to guide the machine’s
paving elevation and grade of the road, stringless paving streamlines this process utilizing
electronic guidance to control the paving machine. Overall, stringless paving reduces the time
and materials needed compared to traditional paving.

The convenience of stringless paving relies on the accuracy of and adherence to the standards
of the designed model. Therefore, a defect in the 3-D model will produce an error in the field,
which delays construction and increases expenses. A reoccurring issue with stringless paving is
the construction of pavement breaks at superelevation transitions. Traditional construction
allowed construction workers to visually smooth out visible breaks at superelevation transitions.
When designers disregard the standard to include parabolic transitions at superelevation
transitions, the paving machine produces an undesirable pavement break for vehicles.

The lllinois Tollway requires designers to ensure pavement smoothness in their design. Roadway
Design Criteria (RDC) Article 2.5.7 Lane Profile Smoothness requires superelevation
transitions to include a parabolic vertical curve at each lane edge transition break point (70’
desirable for Mainline and 50’ desirable for Ramps). These transition parabolic curves should be
incorporated in the 3-D model and a note shall be included in the Roadway Profile &
Superelevation Diagram sheets as shown below (see Roadway Base Sheet M-RDY-414
Roadway Profile and Superelevation as an example).

|- ARE|- PROVIDED| AT - EACH - |SUPERELEVATION - TRANSITION - BREAK [POINT -~
. E5L_]NL’ESSjI)ZT}-]ERWISEZZNOIEDZZOZI'S[ZP]_"AI\S;ZZZjjjjjjjjjj IDRDE DR R

1" NOTE: ‘PARABOLIC  VERTIGAL ‘CURVES: OF (70" 'mAINLllNE)' -OR - 50" (RAMPS).

To meet requirements of pavement smoothness during construction, the Illinois Tollway is
requiring designers to run an analysis that evaluates the pavement’s roughness, measured in IRI.
This analysis needs to be submitted as a report in accordance with the submittal requirements in
the Design Section Engineer (DSE) manual.
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1.2 International Roughness Index (IRI)

The International Roughness Index (IRl) measures a vehicle’s physical response to pavement
roughness and has a unit of in/mi. Pavement smoothness directly correlates to rider comfort and
is a top priority for the lllinois Tollway in serving its customers. A lane edge profile is analyzed to
determine the profile’s pavement smoothness (IRI) and reports when there are bumps in the
pavement that is physically apparent to drivers (examples of bumps that would affect the IRI
includes potholes, pavement cracks, speed bumps and breaks in superelevation transitions).

Objectives of Evaluating IRI:
- Improve customer experience
- Smoother roads have longer life cycle
- Smoother roads increase safety
- Smoother roads save money by reducing maintenance costs

1.2.1 History of IRl Measurement

Transportation agencies have evaluated a pavement’s IRI since the 1940s. There have been
multiple advancements to the systems that measure a road’s profile, from the California
Profilograph to inertial road profilers. Currently, agencies use inertial road profilers to measure
elevations along a roadway profile. A road profiler has the components of an inertial reference,
height relative to reference, speed/distance pick-up, and a computer to calibrate the readings.
The profiler's sensors measure the elevation of the roadway along a single point.

Computer
E 3. Speed/Distance
pick-up

1. Inertial L
Refrerence: A

[\ 2
—

Accelerometer: A

2. Height relative to reference
(laser, infrared, or ultrasonic sensor)

Inertial Road Profiler
Source: Little Book of Profiling

Agencies will use data taken by the road profiler and evaluate the pavement profile. Computer
programs filter data from the measured profile with the assumptions of the quarter-car. The
guarter-car mathematical model computes the suspension deflection of a simulated passenger
car. The IRI (in/mi) value is calculated by taking the accumulation of the simulated suspension
deflection, divided by the distance. The IRl encapsulates a pavement’s ride quality and can depict
where a pavement’s roughness will impact a vehicle’s response.

Measured —=
Profile —® Body Mass = IRI
/w/\ \ Spring | 50 in/mi |
and Damper

Axle Mass

Tire Spring

Computer Algorithm

Inertial Road Profiler
Source. Little Book of Profiling
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1.3 lllinois Tollway IRI Criteria

The lllinois Tollway RDC Article 2.5.7 — Lane Profile Smoothness outlines the maximum IRI
values for its projects. If a design is unable to meet the criteria requirements, a design deviation

must be submitted to the lllinois Tollway.

2.5.7 Lane Profile Smoothness

Reconstruction and New Construction Projects

Mainline, C-D Roadway

Ramps

IRI value of 30 in./mi. max.

IRI value of 50 in./mi. max.

Preservation and Rehabilitation Projects

Mainline, C-D Roadway

Ramps

IRI value of 30 in./mi. desired

IRI value of 50 in./mi. desired

1.3.1 Mainline Requirements

For mainline and C-D Roadways, designers must evaluate pavement profiles for the following:

- Left edge of preferential lane, if present

- Left edge of pavement (PGL)
- Right edge of each lane
- Right edge of pavement

Lane Edge

DN\

3
3
™

2 o o s s F o g o f xS S 22233 R EEa SR EE
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1.3.2 Ramp Requirements
For ramps, designers must evaluate pavement profiles for the following:

- Left edge of pavement
- Lane edge between two lanes (two-lane ramps only)
- Right edge of pavement (Baseline)

Profile along these edges shall extend the entire length of ramp to/from the physical nose of gore.

w
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For parallel exit loop ramps, the profile along the left edge of pavement shall begin at the
physical gore where the start point is the theoretical line that is offset 18 feet from the
ramp baseline (see figure below).

PHYSICAL NOSE
OF GORE

NOSE

PAINTED NOSE OF
THEORETICAL GORE
GORE

//—EDGE OF MAINLINE PAVEMENT

h

SHLD

o] —
p N

11" SHLD

RAMP BASELINE

1.4  Computing IRI During Design with ProVAL

The lllinois Tollway is requiring designers to evaluate their 3-D model during the design stage to
ensure pavement smoothness by using ProVAL software.

ProVAL (Profile Viewing and Analysis) is a software program that analyzes longitudinal
pavement profiles and generates the profile’s IRI value (directions on how to install and run the
ProVAL software can be found in Section 2.2 of this user guide). Designers will export each lane
edge profile from the 3-D model, import the profile elevations into ProVAL, and perform a
smoothness assurance report using short continuous analysis to determine if the profile’s IRI
meets the RDC requirements. Designers shall submit a ProVAL report for each pavement profile
at each design milestone submittal as per requirements in the Design Section Engineers Manual.
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SECTION 2.0 PROVAL USER GUIDE

This step-by-step guide will demonstrate how to:

- Export an edge of lane profile from the corridor

- Analyze the profile in ProVAL to evaluate the IRI

- Tips on adjusting the profile to meet the IRI criteria
- Summarize the deliverable requirements

2.1 Corridor Requirements

2.1.1 Overview of Example Corridor Model

The Tollway has developed an exercise for the user to follow along and understand how to use
ProVAL. The example will use a hypothetical 6-lane (including a preferential lane) divided

highway. The example section is on a curve that is superelevated at 5.31% (€max = 6%).

Provided Files (Can be found in Illinois Tollway WBPM eBuilder site)
File Path: 0016 WBPM e-Builder Program Wide\Documents\Public Communications\ProVAL

- lllinois Tollway ProVAL User Guide Example.dgn
- ProVAL Report-1294-EB_Lane6_RtEdge.pdf (example final ProVAL Report)

Open the provided example file in Geopak SS4/SS10. The corridor model plan view displays a 6-
lane (plus a preferential lane) divided highway including a colored depiction of the pavement
cross-slope direction.

Corridor Model Plan View

High Side Superelevation
Corridor Model Boundary

Low Side Superelevation

Superelevation Editor Boundary
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The sample vertical profile is a tangent at 1% upgrade with no vertical curve.

 View 2, Profile - CL =3 Iol "%

B-ev/AQQRBEHBE "B F| e

The sample cross-section is a 6-lane section with a preferential lane, and an outside shoulder in
each direction.
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Go to Corridor Modeling from Civil Tools and select the Superelevation Editor, click on the
Superelevation Editor Boundary (See Corridor Model Plan View figure in Section 2.1.1)

{{ corridor Modeling

© uif {6+ 6 A6 76 15 gg
2 4

- -
;=N

e
 Editor |

The Superelevation Editor displays the lane edge transition from normal crown to design
superelevation rate. Parabolic curves of 70’ length is incorporated at each superelevation

transition break point.

._"l Superelevation Editor - CL

T e

¥ 70" desirable for mainline

SE Test-1 * * =

Superelevation Name Station Curve Sat Cross Slope  Transilion ... Pivot Edge Non Lingér Point Type Ignore Distance C... Distance Tr... Distance Tr... Of A
100+00.00 R1 -2.50% Parabolic Right Edge 0 / Normal Crovn | False None
102+55.06 R1 2.50% Parabaolic Right Edge 70 = Narmal Cro. False Nane
103+08.17 R1 -2.00% Linear Right Edge Super Runo... False None
103+61.28 R1 -150% Linear Right Edge Undefined T False None
105+20.60 R1 0.00% Linear Right Edge Undefined T... False Nane
107+33.03 R1 2.00% Linear Right Edge Reverse Cro... False Nane
110+00.00 R1 4.50% Linear Right Edge Undefined T... False None
110+84 60 R1 531% Parabolic Right Edge 7 Full Super In  False None
125+15.40 R1 5.31% Parabalic Right Edge 70 Full Super Out False Nane
126+00.00 R1 4.50% Linsar Right Edge Undefined T... False Nane
128+66.97 R1 2.00% Linear Right Edge Reverse Cro... False None
130+78.40 R1 0.00% Linear Right Edge Super Runo.__ False None v

Row: H 4 29 of 167 ¥ P
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2.1.2 Change Feature Definition Settings
(Note: If you are working on a project that is using 2020 lllinois Tollway CAD Standards or newer,
continue to Section 2.1.3)

The profile will be extracted from a corridor feature — a linear element drawn by connecting one
of the points in a template from station to station along the corridor.

The Feature Definition used by the template point must have Create Template Geometry set to
True in Linear Default Settings. The Feature used for the pavement edge in this example is 3-D-
PHP. This can be verified through the Civil Standards panel on the Project Explorer.

® Project Explore o X ‘
% Links O File § UtlityModel [ Suvey Z CivilModel | @) Element Information - X
“® Civil Standards
=48 SE Transifion_2020_Linear Transition dgn. 50scale
8 Civil Cells
48 Design Standards
= Feature Definitions
30-Linear Elements
Barners.

8 &
. e Feature Definition
5= Pavement Nome Prefx
IDPAG N
i General
30-PCO Descriptior Application Data
@ Stucural Extonded
AL-Alignments survey. -
PM-Pavement Marking Is Survey False
xs-éumpunem Eloments thbva Syte
o Alpha Codes
e Numeric Code [
Defouit Zone 1
Temsin Modsi Attnibute Not Set
Linear Default Settings -
@l sw
8 ProjectSen Automaticolly Create 30 Elerr True

Comidor Template
Terrsin Mods| Feature Tvoe  Break Line.
Crente Templote Geometry _ True

1 ¢ Conidor Design Stages
4% Default Design Stage
& Linear Template Design Stages
Surve

Plan -
@ Terrain Fiters ——— False

| I ity Fitor Auto Expot False
Naiive Styke
Element Templale Linear\Pavement\3D-PHE
Profile -
AutoExpon False
Naive Style
Element Template LineanPavement3D-PH]
Intersected Profile -
Notive Style
Element Templste LineanPavementi3D-PHP
Projected Profile -
Notive Style
Fiemeat Tempiate | inaanPavemannan PHE ¥

The Design Stage used by the corridor must have Create Linear Features set to True in Output
Settings. This can be verified through the Civil Standards panel on the Project Explorer.

R Proje

% Lnks W File § Uity Model U Suvey CiviModel "W Civil Standards

General -
t Application Data

3 §8 Uniey Fiers

Template Management -
Tempiate Drop Interval Muliph 1
Include Critical Sections &

Honzontal Cardinal Ponts ~ False
Vertical Cardinal Ponts

External Pont False

Density Honzontsl Curves  False

Densify Vertical Curves False

Orsplay Setbngs v
Output Settings -
Create Top Mesh

Failse
Top Mesh Feature Defintion  No Feature Definition
Create Batiom Mesh alse
Botiom Mesh Festure Defintic No Feature Definition
Creote Linear Features ue
Create Component Meshes  True
Include Null Point Linesr Festu False

Extended v
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The tooltip will identify the feature as a Complex Element named the same as the template point
from which it is generated, that belongs to a corridor, with an active profile called
ProfileByTemplate.

=

Complex Element EOP_HMA12
Belongs To: SE Example

Feature: Road_Pr Pavt HMA
Active Profile: ProfileByTemplate
Level: Design_PR_ECP

2.1.3 Export Profile Geometry
Go to Analysis & Reporting from Civil Tools and select the Horizontal Geometry Report tool.

Geopak SS4/SS10: OpenRoads Designer:

P/

4 -

Reports

Horizontal Geometry Report
Tasks v

Civil Tools l

-] d =2 r »
13 J_-‘-;U’.g}‘-m NS L’ja\f 9k
ad ¥,

Analysis & Reporting &s = = A

- P2 (A A @
W 7“2

2 oS Ba P A WX

It General Geometry v
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Select the desired 2-D corridor feature to be analyzed and follow the Horizontal Geometry Report
tool prompts. For this example, select the corridor feature with the Complex Element: EOP_HMA

12 (edge of right lane).

Geopak SS4/SS10:

€ Horizo.. — X
Lock To Start

Start Station 0+00.0000
Lock To End

End Station 35+50.6667

Interval L
it

Profile L

Included Profiles |Active Profile |

OpenRoads Designer:

LockToStat [
Start Station 0+00.0000
Lock To End M

End Station 35+50.6667

Interval -~
M Interval (0.2

Profile -~

Included Profiles |Active Profile v

Set the Interval to 0.2 (unit is in feet). Check the box for Included Profiles and select Active

Profile.

2.1.4 Format the Elevation Data

When the Civil Report Browser appears, select

VerticalAlignmentintervalStationElevationGrade.xsl from the list of reports.

Geopak SS4/SS10:

@ Bentley Civil Report Browser - C\Users\wallenmeyeram\AppData'Loc¢
File Tools Help

|C:\ProgramData\Benﬂey\Civil\Fiepor'rBrowser\SJ1 Genl |

{3 CivilGeometry ~
&1 Alignments ToLandXML.xsl
& HorizontalAlignmentArea xsl
@ HarizontalAlignmentCheckinte grity xsl
A1 HorizontalAlignmentControlLineDataT able xs!
&} HorizontalAlignmentCurveDataTablexsl
a HorizontalAlignmentintervalOnly xsl
@ HaorizontalAlignmentintervalXYZ xsl
--&f HorizontalAlignmentLength xsl
A3 HorizontalAlignmentReview xs|
A3 HorizontalAlignmentReviewASCllxs!
& HorizontalAlignmentReviewWithPlxs!
@ HorizontalAlignmentStationEquations xsl
A1 HorizontalAndVerticalAlignmentReview xs!
&} HorizontalElementsTable xs!
--&]] HorizontalElementsTableSimplified.xs|
B HorizontalElementsXYZ xsl
&) SettingOutTable xsl
Aj] SettingOutTableDeflection.xsl
--&]] Traverse.xs
&1 TraverseCurveASCIlxs|
--&]] TraverseCurveASCII2.xs
--&f TraverseCurveASCII3.xsl
& TraverseEditASCllxsl
a TraversePoints xsl
& VerticalAlignmentCheckintegrity.xs!
@ VericalAlignmentintervalStationElevationGrade xs|
A1 VerticalAlignmentintervalStationElevationGradeASCIl sl
--&] VerticalAlignmentPointsXY xs|
a VerticalAlignmentReview.xs!
B VerticalAlignmentReviewASCllxsl
@ VericalAlignmentReviewXY xs|

OpenRoads Designer:

d CcviIG:or:\etry
V;r;ic lAlig : el dexs!
MARCH 2021 | ILLINOIS TOLLWAY | 11
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The Profile Station Elevation Report will display the profile elevations along the stationing, as well
as the grade. Elevations should be listed to the fourth decimal place at a minimum. The greater
the number of decimals the better the accuracy of the results. If necessary, select Format
Options from the Tools drop-down and change the elevation precision to 0.1234.

E Bentley Civil Report Browser - Ch\Usersw

File Tools Help
Style Sheet Root.
Export from ProjectWise...

' Format Options...

CAF

Right Face ~
W= len o

Format Options x
Mode Precision Format

Northing/Easting: 01234 v
Elevation 01234 v
Angular. ,DEQIEES—V| |01234 V| ddd.ddd + | [[]include Angular Suffix
Slope [0123¢ | s0% v
Use Alternate Slope if Slope Exceeds 0.0000%

Alternate Slope: |01234 V| ‘5{)% V|
Linear 01234 v
Station: |0-|23,4 \,| ‘54_555 = u| Delimiter: [+
Acres/Hectares:
Area Units
Cubic Units: []convertto Cubic Yards
Direction |Bealil\gs ~ | |01234 ~ | ‘ddd.ddd ~
Face:

Right-click below the line separating the data from the report header, near the rows of data, and

select Export to Microsoft Excel.

119 Bentley Civil Report Browser - CA\Users\wallenmeyeram\AppData\Local\Temp\RPTr1gziczxxml

File Tools Help
CProgramData\Bentiey\CiviReporiBrowseng 11 9\en\
S CuiGeomeby ~ Profile Station Elevation Report
&) Alignments ToLandXMLxs!
&) HorizontalAlignmentArea xs| Report Created: 11/2/2020
&) HorzontalAlignmentCheckintegrity xs! Time: 9:33am
A} HorzontalAlignmentControlLineDataTable xs!
&) HorzontalAlignmentCurveDataTable xs! .
HorizontalAlignmentintervalOnly xs! Project: Default
HorizontalAlignmentintervalXYZ xs! Description:
:°’“°":m'9“"‘°:l;"9"‘ "'I File Name: ¢ Sp-pb-us-pw-02\wsp__ann. \d0274361\ ProVAL User Guide.dgn
ntalAlignm
HorzonlAlgnmeniReviewASCLs! Last Revised: 11/2/2020 08:34:31
A} HorizontalAlignmentReviewWithPixs! Note: All units in this report are in feet unless specified otherwise.
&) HorzontalAlignmentStationE quations xs!
A} HorizontalAndVericalAlignmentReview xs! Alignment Name: EOP_HMA12
A HorzontalElements Table xs! t Description: o
&) HonzontalElements TableSimplified xs! m""‘"" cHpton:
&) HorizontalElementsXYZ xs! Alignment Style: Road_Pr Pavt HMA
Aj) SetingOutTable xs! Station Elevation Grade
&) SetiingOutTableDeflection xs! " 0+000.0000 T 085350 ~1.0000%
&) Traversexs!
A1 TraverseCurveASClxs! 0+000.2000 98.5370 1.0000%
K] TraverseCurveASCI2xs! 0+000.4000 98.5390 1.0000%
A} TraverseCurveASCI3 xs! 0+000.6000 98.5410 1.0000%
&) TraverseEGIASCllxs! Bac
3 TrevarsePoiniasel 0+000.8000 98,5430 1.0000% Back
&] VerticalAlignmentCheckintegriy xs! 0+001.0000 98.5450 1.0000% Forward
A 0+001.2000 98.5470 1.0000% e b e
& VericalAigamentPoinisXY xs! 010014000 200 1.0000% Set as background
&) VericalAlgnmentReviewxs! 0+001.6000 98.5510 1.0000% Copy background
&) VertcalAlignmentReviewASClxs! 0+001.8000 98.5530 1.0000%
&) VericalAlignmentReviewXY xs| 0+002.0000 98,5550 1.0000% Sesect all
2 Cwitsurvey 0+002.2000 98,5570 1.0000% Paste
2 Clearance
&3 ComidorModeling 0+002.4000 98.5590 1.0000% Create shortcut
23 Custom 0+002.6000 98.5610 1.0000% Add to favorites..
2 g"’f":e""’" 0+002.8000 98 5630 1.0000% View soures
S Evatson, 0+003.0000 985650 1.0000%
21 Geometry Encoding >
@ s 0+003.2000 98,5670 1.0000%
1 Images 0+003.4000 98,5690 1.0000% Print...
@ s onercion 0+003.6000 98.5710 1.0000% Print preview..
L
80 15 osoveroesign 0+003.8000 98.5730 1.0000% Refresh
3 LegalDescripton 0+004.0000 98.5750 1.0000% T
23 MapCheck 0+004.2000 98,5770 1.0000% T e
& Cosorie 0+004.4000 98,5790 1.0000%
Properties
2 Schemas 0+004 6000 98.5810 1.0000%
2 SightVisibiity 0+004.8000 98.5830 1.0000%
23 Stakeout M NeNN& NONN oR 5REN 1 0n0nes

MARCH 2021 | ILLINOIS TOLLWAY
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In New Web Query dialog, check the boxes next to each of the tables and click Import.

New Web Query

= Project: Default
Description:
File Name:

b

]
i

Address: | file;///C:/Users/wallenmeyeram/AppData/Local/Temp/BentleyCivilReport.htm

ciick [3] next to the tables you want to select, then click Import.

Profile Station Elevation Report

Report Created: 11/2/2020
Time: 9:33am

Note: All units in this report are in feet unless specfied otherwise.

v@

c:\bms\wsp-pb-us-pw-02\wsp__ann wallenmeyer\d0274361\ ProVAL User Guide.dgn
11/2/2020 08:34:31

[po

= Alignment Name: EOP_HMA12

Alignment Description:

Alignment Style: Road_Pr Pavt HMA

Station Elevation Grade
0+000.0000 98.5350 1.0000%
0+000.2000 98.5370 1.0000%
0+000.4000 98.5390 1.0000%
0+000.6000 98.5410 1.0000%
0+000.8000 98.5430 1.0000%
0+001.0000 98 5450 1.0000%
Nanne annn NO E4TN 4 AnnnaL

ne

Import

An Excel spreadsheet will display with the selected information.

Insert Page Layout Formulas Review View BLUEBEAM ProjectWise PDF-XChange ";‘" Tell me what you want to do
=, o Calibri 11 <A A S== - EWmapTex General [:F—l D Normal Bad
B Copy - %'
Paste Pt B I W - |IH == Merge &Ceter = $ =%+ % 43 Condional Formatas Good Neutral
clipboard & Font & Alignment & Number & Styles
E4 - fr
A B L€ | D E | F
1 |Profile Station Elevation Report
2|
3 |Report Created: 11/5/2020
4 |Time: 5:49pm
EN
6 |Project: Default
7 |Description:
8 |File Name: c:\bms\wsp-pb-us-pw-02\wsp__ann.wallenmeyer\d0274361\ProVAL User Guide.dgn
9 |Last Revised: 11/5/2020 17:47
10 Note: All units in this report are in feet unless specified otherwise.
1
12|
13 | Alignment Name: EOP_HMA12
14 |Alignment Description:
15 | Alignment Style: Road_Pr Pavt HMA
16 |Station Elevation Grade
17_ 0+000.0000 98.5350 1.00%
157 0+000.2000 98.5370 1.00%
19 |0+000.4000 98.5390 1.00%
20 |0+000.6000 98.5410 1.00%
21 |0+000.8000 98.5430 1.00%
22 |0+001.0000 98.5450 1.00%
23 |0+001.2000 98.5470 1.00%
24_ 0+001.4000 98.5490 1.00%
25_ 0+001.6000 98.5510 1.00%
26 |0+001.8000 98.5530 1.00%
27 |0+002.0000 98.5550 1.00%
28 |0+002.2000 98.5570 1.00%

Save the file as EB_Lane6_RtEdge.csv. The .csv file must be closed in order to open in ProVAL.
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2.2 Run ProVAL Analysis

2.2.1 ProVAL Installation

PROVAL USER GUIDE

Goto www.RoadProfile.com and select DOWNLOAD PROVAL from the SOFTWARE drop-down
menu. Download the latest version of the ProVAL software. Check for software updates frequently
and prior to each DMR submittal to ensure the latest version is installed.

o https: roadprofile.com ~ @ C || search..

! ProVAL: View and Analyze P...
x W,

PROVAL View and analyze pavement profiles SOFTWARE WORKSHOPS LIBRARY FAl NEWS

'DOWNLOAD PROVAL

PREVIOUS VERSIONS

Many Different Profilers...

-

it

[ O Rl b e

SUPPORT

One Standard Softwarg
|

=

[y —

H

A

i

¥

PROVAL
NCE 2901

2.2.2 Open ProVAL

The ProVAL program window will display ProVAL news, future workshops, and recent projects.
Software update releases will appear under the News section. Be sure to check the News section

to confirm you are using the current version.

b @R B e
| B &

Clear
History

ProVAL 3.61

New Open
Getting Started

Recent Projects

1284ML-RtEOP6

Tollway ProVAL Example - Linear
Tollway ProVAL - Parabolic

ProVAL Online

News
Friday, July 3, 2020 Next Online ProVAL Workshop on July 23, 2020
Wednesday, June 3,200 New Online ProVAL Workshops
Menday. March 30, 2020 ProVAL 3.61.34 Released
Trusde. Ferary 13,2020 2020 ProVAL Workshop Schedule Updated
Tuesday, October 22,201 2020 ProVAL Workshop Schedule Update
Wednesday, September 11,2010 2019 ProVAL Workshop Schedule Update
Tuesday, September 10,2010 ProVAL 3.61.33 Released
Friday, August 9, 2019 ProVAL 3.61.32 Released
Saturday, April 6, 2012 ProVVAL + ICDM-Veta Workshops in IL, May 14-17, 2019

Saturday, April 6, 2013 ProVAL-Pavement Smoothness Worksheop in Sacramento, April 8, 2019

Workshops
No upcoming workshops.

Select New start a project.
& % @~

2 &
MNew  Open  Clear
History

Getting Started
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Select Add Files and change file selection type to All Files (*.*) to select the generated .csv file.

o KB -

e W Show Events
lﬁ —é E _J/J % 0 "l = T T ] UseMileposts
Close  Add Files ;m Report ||Viewer| Editor Analysis Analy;\s Me 2 Units .
Project RQ -

Project View Profile Selection Display
e»o-OaBs
Pavement Profile (*.ppf) il
A Files (*.%)
Fatial g e s o) Eem—
Dipstick (*.elv)
.D-_.-nal.est (.rep) I
ERD (*.erd)
l(.ll.aw {*.a*, *p*)

it Prof

Once the file is loaded, enter the following highlighted inputs in the File Import Wizard window
and press Next.

File Import Wizard
Inputs
File EB_Lane6_RtEdge.csv v | [Type Text
i 0.2 | Not a profile ~  0+000.0000
. Unknown location ~ 98535
Sample Interval Unit ft " ot a profile = i
Elevation Unit ft -
Decimal Symbol Period -
Data Starting Row 175
17 | 0+000.0000,98.535,1.00% R
18 0+000.2000,98.537,1.00%
19  0+000.4000,98.539,1.00% ]
20 0+000.6000,98.541,1.00%
21 | 0+000.8000,98.543,1.00%
22 0+001.0000,98.545,1.00%
23 0+001.2000,98.547,1.00%
24 0+001.4000,98.549,1.00% .
<Back Next > ‘ | Cancel

Then, select Finish.

File Import Wizard
Results

All files imported.

< Back Cancel
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The EB_Lane6_RtEdge.csv file will display the upper left corner of the window. Select it to view
the profile as a chart.

‘ / W Brofiie 1

The chart will display the lane edge profile with Distance (ft) along the x-axis and the Elevation
(in) along the y-axis.

o gl Q- [Untitled] * - ProVAL 3.61 [ — o x|

R ED AX® I =

Close AddFiles Save Report || Viewer |
Project -

M Show Events

[[] Use Mileposts

Eﬁ Units A
Display

EB_Lane6_Rifdge 5| Chart E Map ‘ e Q-ABBRS

WProfile 1
‘ / ‘ 1,650

1,600

Editor Analysis =~ Analysis
RQ -

9

View Profile Selection

Project

1.550

1,500

Elevation (in)
= o
P
S
ST

1,350
1,200
1,250

1,200

1,150 T T T T T T T
0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000
Distance [ft)
| me EB_| anefi_RtEdge_Profile 1_Ful ||
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2.2.3 Perform Smoothness Assurance Module

PROVAL USER GUIDE

A Smoothness Assurance analysis will be performed to analyze the pavement smoothness (IRI)
of the profile. The Smoothness Assurance module generates ride quality reports by evaluating

edge of lane profiles exported from the corridor model.

Select Smoothness Assurance from the Analysis menu.

el % o~ [Untitled] * - ProVAL 3.61

—ai<f

M Show Events
] Use Mileposts

o R EY A% ¥ In

Close AddFiles Save Report | Viewer Editor Analysis | Analysis i @ s "
Project - SAM - | B Units -
Project View Display
A Faulting
EB_Lane6_RtEdge Cha | Pg =

u Optimal WIM Locator

/ mproﬁ\a'l
18

E Power Spectral Density
18

1. Precision and Bias

1 "' 1 Profile Synchronization

14 5 Profiler Certification

Elevation (in)

-

3 4L, Profilograph Simulation

*Smoatlmess Assurance 1,500

2,000
Distance (ft)

[~ EB_Lanef_RtEdge_Profile 1_Full

2,500

3,000 3,500 4,000

A Smoothness Assurance window appears. Adjust the IRl Threshold to be 30 in/mi (mainline
roadway). (The Threshold for a ramp is 50 in/mi). Select the EB_Lane6_RtEdge, then click

Analyze.

e E o~ [Untitled] * - PraVAL 3.61 [— (o=
] =57 %] 1 [ ] Show Events d

: 5 AR I === D L E

M L HY & W === Sl S W

Close AddFiles Save Feport | Viewer Editor Analysis = Analysis i ) B2 Unit Template Strategy Locations

Project - SAM - e, Mnits -

Project View Profile Selection Display Analysis
Smoothness Assurance Analyze Grind Navigate v

Ride Quality ‘File Profiles Section Apply 250mm Filter
Ride Quality Index IRI -] A Lanes futdge Full -
Analysis Segment Length Threshald Histogram

(ft) (in/mi}
Short Continuous 25 30 Histogram
Leng Centinuous 528 30 Histogram
Fixed Interval 528 30

Comparison
Type Mene -

Straightedge Length (ft) 10.00]

Filter MNeone
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An analysis will run, which will activate the Navigate selection. Select Short Continuous from the
Navigate drop down menu. The Short Continuous analysis indicates localized roughness and
navigates locations of bumps in the pavement. The Long Continuous analysis evaluates the
general condition of the pavement.

Analyze Grind | MNavigate v|

v Inputs
Grinding

Short Continuous
Short Continuous Histogram
Leng Continuous
Leng Continucus Histogram

Fixed Interval

The results from the Smoothness Assurance Short Continuous analysis will be presented as a
chart that displays the Distance (ft) along the x-axis and the IRI (in/mile) along the y-axis. The IRI
threshold is shown as a red straight line along 30 in/mi.

Ch % B 9- ==
- B 3 i - - ] Show Events
TEEE LI 2

L' . é E u - '. - - = [ Use Mileposts L ,'MC

Close AddFiles Save Report | Viewer Editor |Analysis | Analysis ™ 2 Unit . Template Strategy Locations

Project - SAM - i -

Project View Profile Selection Display Analysis

Smoothness Assurance: Short Continuous Analyze Grind Navigate v
Start St IRI O B S

an
Distance (ft) Distance (ft) (in/mi)

w
&

PR I R R N
=R = R S - Y

% 16
514
12
10
8
6
4
2
] ‘\‘—
0 200 400 600 800 1,000 1,200 1400 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
Distance (ff)

The peaks on the smoothness assurance graph are below the 30 in/mi IRI threshold and hence
meets RDC requirements for mainline.
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Comparative Analysis (For information only, proceed to Sec. 2.2.4 to continue user guide steps.)

The following is a comparative analysis showing the effects of not including the parabolic curve
at the superelevation transition break points. Let's take the same corridor and EOP_HMA 12
example but remove the parabolic curves at the superelevation transition breaks. The
Superelevation Editor below contains linear transitions for each superelevation break.

~ Sta 107+86 ~ Sta 128+14 .

o ~ Sta 110485 ~ Sta 125+15 .

After repeating the steps of exporting the profile geometry and performing the Smoothness
Assurance Module for this scenario, the ProVAL results yield peaks well in excess of the 30 in/mi
IRI at STA 107+86, STA 110+85, STA 125+15, and STA 128+14, which correspond to the SE
transition breakpoints in the above Superelevation Editor.

s | ) W~ [Untitied] * - ProVAL 3.61
"4 = R [ 5
s HY A X ¥ In Dl
Close AddFiles Ssve Report | Viewer Editor Analysis| Analysis Template
Proje v SAM . -
Smoothness Assurance: Short Continuous Navigate v

i R ’n o Y & B o Distance (ft): 435.0185 IRI (in/mi): 178.1772

S B S T S R |
0 2400\2.600 2860 3000 3200 3400 3600

~ Sta 107+86 ~ Sta 128+14

~ Sta 110+85 ~ Sta 125+15

These stations in the Superelevation Editor in Geopak SS4/SS10 align with the locations of the
superelevation break points. Vehicles traveling at these locations would experience undesirable
bumps at the breaks. This supports the importance of incorporating vertical parabolic curves at
superelevation breaks to ensure pavement smoothness for vehicles.
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2.2.4 Change Distance Along X-Axis

When the Smoothness Assurance Module analysis is performed, the starting distance on the x-
axis is 0 feet. The following steps describes how to change the starting distance on the x-axis to
match the starting station of the profile.

First, select Editor.
e % (DR
M e EHY & .ﬁ"ﬂ" I

Close AddFiles Save Report | Viewer Editor | Analysis || Analysis
Project - S5AM g

View

Project

When the Editor view appears, select the EB_Lane6_RtEdge profile from the File menu.

o P o~ [Untitled] * - ProVAL 3.61 [—[o][x
lfﬁ _& E . 1_\ a’.‘ iP I. = = = 1 Show Events
L . . = - = [ Use Mileposts
Close  AddFiles Saye Feport | Viewer | Editor  Analysic | Analysis H o & . .
Project = SAM - Bl units
Project View Profile Selection Display
Editor: Basic File | (None) - Navigate v
= § |(None)
#| Chart | Map ‘ 4 OA|BBS 6 ians e
Reverse

Sample Interval

Length

Effective length

Lead-In Length

Lead-Out Length

Distance Offset

Milepost-related inputs

Profiling Direction

Beginning Milepost

Save

Start Latitude
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In the Location Information section, type the starting station (STA 100+00 = 10000) in the Distance
Offset (ft). Then press Save.

P’Y ﬁ (7R [Untitled] * - ProVAL 3.61 - |la
—] - = = M Show Events
& E o) . % & i ===
5 3 'l [ Use Mileposts
Clqse Add Files  Saye FReport | Viewer | Editor Analysls Aﬂa\ysws o .I:\Eé Units .
Project -
Project View Profile Selection Display
Editor: Basic File EE_Lanes Rifdge - Navigate -
Location Information Chaﬂ Map - - ‘ & ﬂ Q
Reverse |
Sample Interval (in) 2.4 1,650
Length (ft) 3550.8000 1,600
Effective length (ft) 3550.8000 1.3307
— 1,500
Lead-In Length (ft) 0
— £ 1,450+
Lead-Out Length (ft) 0 =
P — -2 1,400+
Distance Offset (ft) 10004 s
= 1,250
Milepost-related i
e 1,300
Profiling Direction Forward - 12501
Beginning Milepost (mile) 0 12004
Save 1,150
500 1,000 1,500 2,000 2,500 3,000 3,500 4,000
Geography Distance (ft)
Start Latitude 0

The distance along the X-axis will be adjusted to reflect the starting station of the project.

& %R (DR [Untitled] * - ProVAL 3.61 — o [x

S A8y A% ¥ | oot

Close  AddFiles  Saye FReport | Viewer |Editor | Analysis  Analysis o & . .
Project - SAM v B Units
Project View Profile Selection Display
Editor: Basic File |EB_Lane6_RiEdge - Navigate v
Location Information Char’[ E‘ Map - O~ | & E‘ é
Reverse |
Sample Interval (in) 2.4 1,650
Length (f) 3550.8000 1,600
Effective length (ft) 3550.8000 1.330
— 1.500
Lead-In Length {ft) 0
S £1,450
Lead-Out Length (ft) o =
. = 1.400
Distance Offset (ft) 10000 g
= 1,350
Milepost-related inputs 1300
Profiling Direction Forward - 1250
Beginning Milepost (mile) 0 1.200
Save 1,150
10,000 10,500 11,000 11,500 12,000 12,500 13,000 13,500 14,000
Geography Distance (ft)
Start Latitude 0
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Click Analysis SAM to go back to the Smoothness Assurance Module.

'S ® B o~

= g [ gm |
MR EHY & X ¥ In
Close AddFiles Save eport | Viewer Editor AIW Ana'l'ysts

Project 2

Press Analyze. (Refer to Section 2.2.3 for steps on performing the Smoothness Assurance
Analysis)

MYl % (DR [Untitled] * - ProVAL 3.61 [=J(a](x]
M REHY AR I === S B @
! ! B = = = | OuseMiepos L
Close AddFiles Saye FReport | Viewer Editor |Analysis| | Analysis i © B2 Unit . Template Strategy Locations
Project - SAM - i Uit -
Project View Profile Selection Display Analysis
Smoothness Assurance: Inputs Anayze || Grind Navigate v
Ride Quality File Profiles Section  Apply 250mm Filter
- W
Ride Cuuslity Index Ol 1 | EB_Lanes RtEdge Full - i
Analysis Segment Length Threshold | Histogram
(ft) (in/mi)

Shert Continuous 25 30 Histogram

Leng Continuous 528 30 Histogram

Fixed Interval 528 30

Comparison

Type MNone -

Straightedge Length (ft) 10.00

Filter None

The Smoothness Assurance Short Continuous graph X-axis distance is now updated to align with
the profile stationing.

o - [Untitled] * - ProVAL 3.61 (-l x]
. S :
- i 7 % ' = = 1 Show Events ‘ L
PR LN EEAL Y
Close AddFiles Save Report | Viewer Editor Analysis  Analysis A2 Unie . | Template Strategy Locations
Project - SAM - 5 Units -
Praject View Profile Selection Display Analysis
Smoothness Assurance: Short Continuous Analyze Gind U Navigate ¥
Start stop i o Q-0 B S Di . n/mi:
LT BRI i |.E| Distance (ft): 10304.9100 IRI (in/mi): 28.4595
0
28
26
2
2
20
18
:_EIE
= 14
12
10
]
3
4
2
oI
10,000 10,500 11,000 11,500 12,000 12,500 13,000 13,500 14,000
Distance ()
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2.2.5 Create ProVAL Report

Select Report to create a ProVAL Report.

o BEBDR w-

& B EH

Close AddFiles Saye Report
Project -

PROVAL USER GUIDE

Select a folder to export the ProVAL report. Then, select PDF and click Create.

Report

Folder for reports

X

CA\Users\Public\Documents\ProVAL 3.6 Samples

Summary reports

" PDF
I3 Secure PDF with charts.

[ Excel
Includes analysis tables only.

— Text
Text file for each table.
Detailed reports
Excel
Includes all data.
= Text
Includes all data.

Create

Once the report is generated, a file will display in the Files window. Select the — SAM — Results.pdf

and click Open.

Report

Folder for reports.

C:\Users\Public\Documents\ProVAL 3.6 Samples

Files
- SAM - Results.pdf

Summary reports

PDF

I=H Secure PDF with charts.

s Excel

Includes analysis tables only.

) Text
Text file for each table.

Detailed reports

@ Excel

EE Includes all data.

—) Text
Includes all data.
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A File Explorer window will appear showing the location of the report.

J 1 = | ProVAL 36 Samples
Home  Share  View
1 > This PC > OSDisk (C)

@ OneDrive

® This PC
3 3D Objects
= Desktop
Documents
& Downloads
d Music
& Pictures
& Videos
24 0SDisk (C)
- Google Drive File Stream (G
¢ j0bs QWUSCHIT00CIFSO1) ()
~x csjobs (WUSCHIT00CIFSO1) (K)
sx marketing (\USCHIT00CIFSO1) (M:)
¢ pbcommon (\nyca) (N:)
s office (WUSCHIT00CIFSO1) (0)
s disciplines (\USCHIT00CIFSO1) (@)
~x software (WUSCHITOOCIFSOT) (5)
s cadd (\USCHIT00CIFSOT) (T
wa¢ resources (\\USCHIT00CIFSO1) (Us)
~x transmodeling (\\USCHI100CIFS01) (V:)

21items

108_PCM_with lead_in_outpvp 37317201
109.PCM_vs_PB.pvp

110_PSD_Sample.pvp

' 11_PSD_ID Profile Features.pvp

PERPRRERERERRERERR R
W8

» Users > Public > Documents > ProVAL 3.6 Samples

Data import
Extra
- SAM - Results.pdf

100_Data Import.pvp

01_Basic Sample.pvp oM VAL Project 183K
02_Profiler Comparisonpvp
03_Ride Statistics.pvp

04a APSync-org.pvp
04b_APSync-testpvp
05_PCM_Asphait testpvp
06_PCM_Concrete testpvp
07_PCM_Not-s0-good.pvp

12_5AM_Sample.pvp
13_AFM_Sample.pvp
14 OWL_Sample.pvp
15_Case Studies.pvp
ProVAL Template pvat

PROVAL USER GUIDE

Rename the file to “ProVAL Report-1294-EB_Lane6_RtEdge.pdf” (sample file can be found in
eBuilder — refer to section 2.1.1). The file naming convention shall be as follows: ProVAL Report—
Roadway Name-Direction_Lane Number_Rt/Lt Edge.pdf.

2.2.6 Labeling ProVAL Report
Before submitting the ProVAL Report(s) to the lllinois Tollway, please edit the .pdf report to include
the following labels:

1. As outlined in section 2.2.4 Change Distance Along X-Axis, update the distance along
the X-axis to match profile stationing.

2. Label the locations of the SE Transitions and Full SE.

30

— [ [p%]
(%3] (=] w

IRI (in/mi)

—_
(=]

10,000

|[=——— Before Grinding]

t/ETran ﬂ( Full SE |§E Tran
= +
0 i T ‘ T T T T .
10,500 11,000 11,500 12,000 12,500 13,000 13,500
Distance (ft)

14,000
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3. If there are spikes in the graph that are above the IRI threshold, label the station

locations.
200
150 1
SE Trans. Full SE SE Trans.
= - +
E 100 4 ___ Sta 107+50 -~ Sta 111+50 |
z
!
| k
IS T
0

12,000 12,500 13,000 13,500 14,000
Distance (ft)
| === Before Grinding|

10,000 10,500 11,000 11,500

4. If vertical curves are present on the project, label the locations of vertical curves and
denote if they are a sag or crest curve.

30

25
Crest Curve Sag Curve Crest Curve
20 <> S <>
.E
£15
=
Full SE SE Trans.

(%]

WL

0 500 1.000 1.500 2.000 2.500 3.000 3.500 4.000 4500 5.000 5.500
Distance (ft)

This process of exporting the geometry from corridor model, analyzing with ProVAL, and
submitting a ProVAL report should be repeated for each edge of lane. For further details on
mainline and ramp requirements, refer to Roadway Design Criteria Article 2.5.7.
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2.3 IRl Exceeds Design Criteria

2.3.1 Troubleshooting Design to Meet IRI Requirements
Designers may need to adjust their design to lower the IRI value of the pavement profiles. The
following list provides possible solutions on how to decrease a profile’s IRI value:

- Increase superelevation parabolic curve length

- Adjust the grade of profile

- Adjust length of the profile’s vertical curve

- Increase the superelevation transition length (i.e. increase the rate of transition but
maintaining the same distribution ratio as required by the Roadway Design Criteria
Manual. If this is one of the solutions, the DSE is requested to discuss this with the
Tollway GEC and get it approved prior to implementing it.)

2.3.2 Design Deviation

If the design is unable to meet the lllinois Tollway criteria, a design deviation must be submitted
for approval. In the ProVAL Report, label the stations where the IRI is exceeded on the graph.
The report shall be in pdf format and submitted to the lIllinois Tollway as per requirements of the
Design Section Engineers Manual.
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