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Before Using ProVAL

Checking Contractor Profile Files
1. Contractor Profile Data submissions may be in three different file formats: University of
Michigan’s Transportation Research Institute’s (UMTRI) Engineering Research Division (*.erd)
file, ProVAL's Pavement Profile (*.ppf) file, or Ames Engineering’s (*.adf) file.
2. The data submitted must also have the following naming convention:

County_Route_Direction_Lane_BeginStation_EndStation
If the data is not named in the given format, then it will be not be accepted by MDOT.

Loading ProVAL and Additional Files
1. For MDOT Personnel, all files pertaining to pavement smoothness analysis can be accessed
through MDOT’s Research Division Roadway Smoothness intranet site at
http://rschweb/Lists/Roadway%20Smoothness/Allitems.aspx. For non MDOT personnel, all files

pertaining to pavement smoothness analysis can be accessed through MDOT’s Research Division
internet site at http://mdot.ms.gov/portal/research.aspx and clicking the ‘Roadway

Smoothness’ item on the left side.
2. Clicking the ‘ProVAL Software Download’ will take you to www.RoadProfile.com. There, at the

top of the screen, you can scroll over the Software label and then click the ‘Current Version’.
After that, select the most recent (top) version item on the list and follow the installation
instructions.

3. The other files can be downloaded and saved into any file directory of your choice. These
include Pay Adjustment Spreadsheets for Asphalt and MRI Spec Template files. Be sure to
download these before entering ProVAL so that you can analyze everything without having to
return to the download pages.

Selecting Project Category

The most current asphalt smoothness tolerances can be found in the contract documents under
subsection 907-403.03.2.1 — Smoothness Tolerances for Mean Roughness Index (MRI). There you will
apply the scope of work of the project to the supplied list for the project category. NOTE: Depending

upon the initial condition of the roadway, some projects may default to a Category C project regardless

of the scope of work of the project. If a project meets this requirement, it can be found in Notice to

Bidders No. 5367 in the contract documents. Bidders/contractors are responsible for collection of a

preliminary smoothness profile on all Category C projects.

Getting Started with ProVAL

Removing Existing ProVAL Templates

Templates are updated periodically by the Research Division when specification changes are made. After
downloading the latest template file and before importing this version into ProVAL, you will want to
clear out any older template files from the software to prevent confusion.


http://rschweb/Lists/Roadway%20Smoothness/Allitems.aspx
http://mdot.ms.gov/portal/research.aspx
http://www.roadprofile.com/

1. Open ProVAL and select the ‘Options’ button at the top of the screen.
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2. Left click the ‘Analysis’ tab at the top and left click the ‘Clear...” button on the right hand side of
the menu. A confirmation box will pop up to confirm that you want to clear the existing

templates. Left click on ‘Clear’.
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3. The changes to templates will not apply until the software is closed and reopened. Once you
have done that, you will be able to import the most recent template file.

Importing ProVAL Templates

1. The next few steps can only be completed if the newest ProVAL template files have been
uploaded into a directory of your choice. If this step has not been completed, refer back to the
‘Loading ProVAL and Additional Files’ section on the previous page.

2. Open (or re-open) the ProVAL Software. Left click the ‘Options’ button again and then left click
the ‘Add from File...” button on the right hand side based on the previous screenshot.

3. Find the directory that the template file was saved in, select it, and click ‘Open’ at the bottom
right of the screen.
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4. The ‘OK’ button may not be available to click in the options box after the templates are
imported. Just left click the ‘Cancel’ button and the templates should still be added.

NOTE: This process only needs to be performed ONCE. The only time this will need to be done aqgain is if
new/updated templates (provided by the Research Division) must be used. Templates should
automatically import themselves into newer versions of the software.

Changing other Settings

Other settings can be changed in the ‘Options’ window accordingly. These include: Default Analysis,
Chart Style, and Alternate Chart Colors.

Creating a ProVAL Project

Selecting Profile Runs

1. Once you have received all profile data via Universal Serial Bus (USB) Jump Drive, upload all files
onto your computer in a single directory named for the project. This can be named to your
liking but make sure to keep all profiler runs in this particular directory for ease of access. For
this example, the file directory is named ‘Example_Profile_Data’.

2. After that, click on the new ProVAL icon on your desktop. Once this window is open you will see
the ProVAL main menu. On the right side of the screen, there is a section entitled ‘News’. If you
have an internet connection, you will find when updates are made to the software here. It is
always best to have the latest version of ProVAL.

3. Open up ProVAL and click ‘New’ in the upper left hand corner. After that, click ‘Add Files’ in the
upper left hand corner.
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4. Select the directory created in step 2.1 and make sure you have the proper file type selected in
the bottom right of the screen (should be one of the three file types discussed previously). Left
click on your desired run and hit ‘Open’. If you wish to import multiple files at a time, select the
first file, hit CTRL+SHIFT, and select the last file you would like to import for more efficiency.
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5. All files should now be listed by their title alphabetically in the left hand portion of the screen in
ProVAL. Therefore, they will be separated by direction (N/S, E/W).

Saving a ProVAL Project
1. Click the ‘Save’ button on the upper left hand of the screen. Here you can name your ProVAL
Project. It's suggested to name this after the project the profile runs are being made so this was
called ‘MDOT_ProVAL_Example’ for purpose of this document as seen in the following
screenshot. Once a ProVAL Project has been created, files (which are profiler runs) can be
deleted or added at the user’s discretion.
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It’s recommended to save the ProVAL Project in the same directory that was created for each of
the profile runs on that particular project. This, again, will make things much easier for future
access.

You can add files at any time to the same ProVAL Project. For example, if you receive just one
run and would like to look at it, save the ProVAL Project as specified above. ProVAL also saves a
list of recently opened projects under ‘Recent Projects’ on the left side of the screen after they
are closed. You can re-access a ProVAL Project by selecting it here or by clicking the ‘Open’
button on the top left when you receive additional profiler runs. This way, you can save and
organize all profiler runs into a single ProVAL Project.

Smoothness Assurance Module

Before File Analysis

Checking Sample Interval

1.

The MDOT Spec requires a sample interval of under 3 inches. This means the profiler collecting
the data must gather a data point at a maximum of 3 inches. Most profilers collect at a one inch
interval and should not have an issue meeting this requirement.

To check this, navigate to and select the ‘Editor’ button. This should default you to the ‘Basic’
menu. If not, select ‘Basic’ under the ‘Navigate’ button on the right side of the screen. Select
the file you’d like to look at next to the ‘Navigate’ button. The ‘Sample Interval’ (in inches) can
be found on the left hand side as seen below. Usually, if one of the files submitted meets the
requirement then all of them will but it is still best to give a quick check to all of them. If the
sample interval exceeds 3 inches, contact Research Division about the issue.
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1. Sections/Leave-Outs need to be created when there are bridges, railroad crossings, leave-out

sections, and other exceptions on a project. To insert these sections into a given file, you must
navigate to the ‘Sections’ menu under the ‘Navigate’ button, as seen below.
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Be sure to select the proper file you would like to edit from the ‘File’ drop down menu. Once
you are in the ‘Sections’ screen, you can select ‘Add Section’ on the right side of the top menu.

After selecting this, you can name your section as you wish. For this example, the leave out
section will be called ‘Bridge_1'.
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Calculating Section Limits
1. Once the section has been created, the next step is to type in the start and stop distances of the
given section. For this example, there is a bridge from station 35+00 — 40+00 (500°). In addition
to that, the spec calls for an additional 264’ on either side of the bridge to be ignored. Once
these distances have been calculated, you can enter those distances into the given text boxes.
NOTE: Be sure to select ‘Leave-Out’ under the ‘Type’ menu. This will be indicated by the limits of
the sections being shaded in orange on the plot on the bottom half of the screen. Leaving
‘Generic’ as the type will not cause the section to be ignored, but simply gives the user to analyze

that section separately and is not applicable to MDOT Projects.

2. Primary Direction: First, look at the Eastbound (or primary direction) file that contains this
station number (County _Route EB 1 _10+00 _108+64). Since the BOP is Station 10+00, the ‘Start
Distance’ will be calculated as 3500-1000-264 = 2236’. The ‘Stop Distance’ will be calculated as
4000-1000+264 = 3264". You can find this section entered into the screenshot below.
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3. Secondary Direction: The secondary direction is not as straightforward as the primary direction.
Since ProVAL does not plot profile in the decreasing direction, as you usually see with station

numbers, a slightly more complicated calculation is required. First, select the Westbound (or
secondary direction) file that contains this leave out (County Route WB_2 96+17 10+00). The
‘zero’ point of this file corresponds to Station 96+17. Therefore, the ‘Start Distance’ for the
secondary direction will correlate to the ‘Stop Distance’ in the primary, but will not be the same
value. The ‘Start Distance’ can be calculated as 9617-4000-264 = 5353’. The ‘Stop Distance’ will
be calculated as 9617-3500+264 = 6381’. You can find this section entered into the screenshot
below.
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NOTE: This example is a two lane highway. A fourlane project will require these sections be added
in for the other two lanes. The process will also be the same for any other required ‘Leave Outs’ as
per the latest specification.
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Applying Proper Settings before Analysis

1. Now that a ProVAL Project has been created and saved and every ‘Leave Out’ Section has been

included in each of the applicable files, all the profiles can now be analyzed in the Smoothness
Assurance Module (SAM). First, make sure that the ‘MDOT_MRI_Spec_Templates.pvat’ file has

been imported into ProVAL properly.

2. Select the proper Project Category template under the ‘Template’ button. This particular project
was a mill + one lift overlay, which corresponds to a Category B project in the MDOT MRI
Smoothness Specification. Select the ‘Apply’ button for this Category.
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53 ) W M| xS o |y B
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3. Observe the Short Continuous and Long Continuous values and make sure that they have
changed to the proper values under the inputs menu (in this case Category B).

Ride Quality Index

Analysis Segment Length
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Long Continuous
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(MR -|
Threshold Histogram
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25 160 Histegram
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528 0

4. Select a file to analyze. For Manufacturer brands used in Mississippi, the ‘Apply 250mm Filter’
box will need to be checked when analyzing each profile. Click the ‘Analyze’ button.
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Analyzing Profile Data

Short Continuous ‘Must Correct’ Locations
1. The first thing to determine from the files collected are the ‘Must Correct’ locations throughout
the project. Therefore, when analyzing the first set of files, the only results you will need to look
at are ‘Short Continuous’.
2. ‘Must Correct’ locations occur where the short continuous threshold has been exceeded. The
‘Short Continuous’ threshold is 160 inches/mile for each project category. To check this, click
the ‘Navigate’ button on the right side of the screen and select the ‘Short Continuous’ item.
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3. The next screen will display a graphical view of the Short Continuous MRI values for this
particular profile. Also, it will have a chart on the left hand side of the screen that displays the
distances at which the set threshold (160 inches/mile) has been exceeded. The distances given
in the table locates the areas that must be corrected by the Contractor.
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4.

This process will need to be repeated for each of the profiles that were received on the project.
In the case that the distances on ProVAL do not correlate to Station numbers in the field (as with
this example), the distances will need to be converted to stations in a manner similar to Leave
Out Section calculations. All must correct locations need to be documented for future reference.
An easy and efficient way to do this will be covered in a future section.

Short Continuous with Profilograph Simulation Comparison

1.

4.

The previous graph of the ‘Short Continuous’ displays the amount of localized roughness in an
area but does not display what the actual defects are. A good way to look at what is actually
there is to look at the ‘Short Continuous’ plot and ‘Profilograph Trace’ together. To do this, go
back to the ‘Inputs’ screen via the ‘Navigate’ tab.

On the left side of the screen, beneath the ‘Ride Quality’ section, you will see another portion
entitled ‘Comparison’. Here you can a plot to compare the MRI graph to. ProVAL gives you the
option to compare it to a Profilograph Simulation, Profile, or Rolling Straightedge. The
Profilograph Simulation is probably the best comparison for a few reasons: 1) it is the basis for
the old specification and can be interpreted more easily and 2) it is a good indicator of what
features are out there (bumps/dips) and how you need to correct them.

Select ‘Profilograph Simulation’ in this box. The bottom option will be to select a Filter. Left click
where it shows ‘None’ and you’ll see the ‘Wavelength Filter’ box appear. Under ‘Filter Type’,
select ‘Butterworth Low-pass’ and use the default cutoff length of 1.97 feet as seen below.

Filter Type |'~:'§Butter\n.ror‘th Low-pass

Short Cutoff Wavelength (ft)

Click ‘Close’ and then click ‘Analyze’ in the top right hand corner. Navigate to ‘Short
Continuous’ and you will see a plot of two graphs similar to the one below.
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5.

- - = - B e el
& MDOT_ProvL Esomple * - FrovAL 350 e - -—- ‘ O —— )

5 .J E A s% '“' "l = Show Events | 4 Optians a W L

Files Save Repon | Viewsr Editor Analysis Ana Use Mileposts || I Screenshot | 7 oare
5—-... ¥ Units - | W@ Help

Smoothness Assurance: Short Continuous | Navigate -

381443 385508 23108
479876 481211 19959 |
850021 850110 16180/ F |
859735 60413 = 1

-————

You can now zoom in on areas of localized roughness and compare it to the ‘Profilograph
Simulation’. Looking at each of these will give a better indication of what is there and how the
corrective action needs to be addressed.

Long Continuous

1.

MDOT Personnel will also need to check the ‘Long Continuous’ thresholds for each profile run to
ensure that no section is over the ‘Remove and Replace’ threshold.

To check this, simply go to the ‘Navigate’ pane (as seen in the preceding screenshot) and select
‘Long Continuous’. If any of the profiles contain sections in the ‘Remove and Replace’
threshold, the table on the left side of the screen will display the start and stop distances of
these sections. These will need to be documented in the same way the ‘Short Continuous’
defects are.

If none of the profiler runs have this issue, then you will just need to focus on the ‘Short
Continuous’ locations exceeding the threshold for the time being. Later, the ‘Long Continuous
Histogram’ will be used to determine Pay Adjustments and is outlined in the following section.

Creating a PDF Report

1.

ProVAL has the option to create a Report of analysis the in SAM Module in PDF Format. This is
the easiest way to document each of the profiler runs and where they exceed their respective
thresholds. To do this, when you are in the ‘Analysis’ screen, simply hit the ‘Report’ button at
the top. A box will appear that shows what file directory to save this report into and what
format it should be in. ProVAL should default to the file directory where both your profiler runs
and ProVAL project are saved. If it does not, be sure to select that file directory. Once the
directory is set, select the ‘PDF’ button as seen in the screen below.
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Folder for reports

|C:\Users\amiddleton\Desk‘top\E)(ampIe_ProﬁIe_Data

—_—

[TInclude all data (slower)

2. After you have selected the PDF format, the file should appear on the screen. Within this report
you will find the following items tOhat will be useful to you: 1) File Name, 2) Leave Outs (if
applicable), 3) Short Continuous Information (Graphs, Tables, and Histograms), 4) Long
Continuous Information (Graphs, Tables, and Histograms), and 5) Fixed Interval Information (Not
applicable to MDOT’s spec and should be ignored).

3. ProVAL has the default title of ‘SAM — Results’ for every file you produce a report for. Therefore,
each of the reports must be renamed so they are not automatically overwritten. The simplest
method of naming is to use the same title as the file name. To do this, hit ‘File’ in the top left
corner of the PDF file, then ‘Save As’, and then ‘PDF’ as seen in the screenshot below.

= SAM - Results.pdf (SECURED) - Adobe Acroba |
7N Edit View Window Help £

[}
Open... Ctrl+Q 2 Qg B EL E
T Create 3 =
= cve — E ‘ Tools ;| Comment
Save As BDF... Shift+ Ctrl+§ =
Attach to Emall... Reduced Size PDF... MDOT_ProVAL_Example
Action Wizard | Certified PDF... =
fevert Reader Extended PDF , ssurance 4
Close Cyglewy | Qptimized POF..
Properties... Ctriep | Image U
Microsoft Word ’
& Print... Ctri+P - - -
E ' rofile |Section Apply 250mm Filter
1 CA\Users\amiddleton),..\SAM - Results.pdf e pt i » Ful v
2 C:\Users\amiddleton)...\Statement. pdlf = —° u es
3 C:\Users\amiddleton)...\Statement. pdlf
4 C:\Users\...\Holiday Memo 2-5-14.pdf
5 C:..\SAM - EB 23+00 - ...oridges finish.pdf
Exit Ctrl+Q

(= vorey—r~ouee—wB_2_96+17_10+00

4. After that, a ‘Save As’ box should appear. Where it says file name, rename the PDF file to the
same title as the analyzed file it represents (for this example: County_Route_WB_2_
96+17_10_00). Once you have renamed the file correctly, hit the ‘Save’ button as seen in the
following screenshot.
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Analysis: Smoothness Assurance

IiFlie Froﬁla Section Apply 250mm Filter I

|[cDunty Route WB 2 96+17 10+00 h*a |Fu|| Yes ]

Leave—out:!\

Cou I"Ity Route s Date maditied Typr
DUMAI/EM Adobe Ac

a Distance (T
5,352.9

Short Contin
Segment Length (ft]
Thresheld (in/mi):

f
o
240
| Fie e Courty_Rouen WE_2_36417_10_00]
Saveostpe: | Adoba POF Files Codf)
220

5. As with the previous steps, you repeat this process for each profile run within the project.

Category A/B Pay Adjustment Spreadsheet
***|f you are working on a Category C project, please consult the ‘ProVAL_Quick_Reference_Guide
_CategoryC’ document from this point forward.***

Saving and Preparing the Spreadsheet

1. You must have the ‘MRI_Pay_Adjustment_Template_Asphalt’ spreadsheet loaded on your
computer from the Loading ProVAL and Additional Files section of this document. If this has
already been done, open up the spreadsheet.

2. First, you need to save this spreadsheet in the same directory you saved the profile data and
ProVAL Project. To do this, click the ‘Windows’ button in the top left corner and click ‘Save As’.
Once you’ve done that, the ‘Save As’ box will appear. Rename the file name to the same name
as your ProVAL Project (in this case ‘MDOT_ProVAL_Example’) and also place it in the proper
file directory as seen in the following screenshot. After that, hit ‘Save’.

QOrganize v New folder = - @
&) Microsoft Office Excery Mame Date modified Type
L No items match your search
0 Favorites 1
1 Downloads
B Desktop
%] Recent Places
4 Libraries
[ Documents
& Music
)l Mew Library
=] Pictures s | 0, ’
File name: IMDOT_ProVAL_B(amp\E | -
Save as type: |Excel Workbook =
Authors: acollum Tags: Add atag
[ Save Thumbnail
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The first tab of the of the spreadsheet is title ‘Project Information’ and will need to be filled out
before any profile data is placed into the spreadsheet. Enter the items as they apply to the
project and select the proper drop down menu value for ‘Surface Lift Thickness’ and ‘Lane
Width’ cells. These two items along with ‘Asphalt Unit Price’ will be used in the pay adjustment
calculations. Since you have saved this spreadsheet specifically for this project, it’s best to delete
the Category A and Category C worksheets so that they are not used accidentally. To do this,
simply left click on the sheet title and select ‘Delete’ as seen below.

10 I | 0.0
15 Insert...
Hi Delete
5 Rename 0.0
0 Move or Copy... ﬂ
L5 0.0
View Code —
Lo Q:J - 0.0
5 (ily Unprotect Sheet.. 0.
0 Tab Color r 0.0
Hide
Select All Sheets
st | Categoly s = caregury o wETeqory |

Exporting ProVAL’s Long Continuous Histogram

1.

Once you have the PDF reports saved for all profiler runs, documented and identified all ‘Must
Correct’ locations on the project, and opened you can begin to analyze each run for Pay
Adjustment. As mentioned earlier, the Pay Adjustment for MDOT MRI Projects is based on the
‘Long Continuous Histogram’ in ProVAL. To access this histogram, repeat the analysis steps from
earlier. Just select the proper file with correct template and filter settings checked, click
‘Analyze’, click on the ‘Navigate’ button and scroll down to ‘Long Continuous Histogram’ as
seen in the screenshot below.

. Mmt.mv&wﬁﬁaszg Smininn L — E- - — e S
o - H :,J - Q%‘ L T —pr +/Show Events | ° Ogtions h i v

Use Milepasts | [l Screenshot
¥ Units W Help

Close Add Files Save Report| Viewer Edior Anshysis) Ansbysis

Template
| Progect A -

Smoothness Assurance: Short Continuous

Stant S MR s |8 B S Distance (1t): B518.5570 MRE (myimilk 23,098 Inpusts
Dist 1 Distance (ft) i} Grinding

Bld43 385528 23108

479876 481211 19959 0 | sk
#5001 858110 16180 E | | Lang Continuces
859775 260413 18934| E § 1 i | \ Fimed Iterval

¥ Short Continuous.

Rl Short Comtinuces Histo:

Lang Continuces Histol

[——="Counkty_Rosin_WB_3_96=17_10+00 - 005 | (ART00) == County_Roubo WE_2_96=17_10+00 - OUS 2 (AR700}
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2. Once you've clicked on the ‘Long Continuous Histogram’ button, you will see the histogram on

the right side of the screen. On the left, you will find a chart that groups the percentage of the

selected profiler run (by length) into various MRI value ranges. The MDOT MRI Templates

already have the proper histogram settings imported to be compatible with the spreadsheet.

This chart copies directly into the spreadsheet. However, it’s best to have the spreadsheet open

before copying the chart out of ProVAL. Open the spreadsheet from your chosen directory from

the beginning of this guide. Next, you can copy the chart into the spreadsheet. To copy the
chart, left click on the ‘Max MRI’ box at the top left of the chart and select ‘Copy table to

Clipboard’ as seen bel

ow.

3. Next, you will paste this chart directly into the spreadsheet. Be sure to select the sheet that

corresponds to the proper MRI Category (in this case Category B). Just left click the same ‘Max

MRV’ box that you did in ProVAL and select ‘Paste’ as seen in the following screenshot.

A 8 c (1] 3 i G W 1
1 Version 10.31. 300411

2 Pavement Category B

3 100% PAY THRESHOLD = 70 inches/mile

4

5 Project: section Length (feet)

6

7 Section/Lane: Total Section Tonnage =

]

9

S| FProVAL Long Continucus Histogram Price Before Price After
11 Max M 1= fmit | a80m nacs tim st | wig Grinding (%) Tannagt Adjustment Adjustment
o — & cu 0.00 50.00 50.00
13 148 Copy 0.00

14 1 Paste Options: 0.00

15 1 0.00

16 1 0.00

17 1 0.00

18 { 0.00

19 < 0.00

20 i 0.00

21 i Clear Copt 0.00

22 j . 0.00

23 1 * 0.00

24 [ ’ 0.00

25 t 0.00

26 F 0.00

27 [ Pick From Drog-down List

28 i

29 i

£l 33 El

31 30 25

3z 25 20

33 20 15

ET] 15 10

35 10 5

36 5 [1]

40
41

W 4 v M Project Information . Frst . Category A mus‘. ¢

o
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Completing the Spreadsheet
From the previous step, we copied a ‘Long Continuous Histogram’ into the ‘Category B’
worksheet. To keep it organized, rename the worksheet by left clicking on the sheet name and

1.

selecting ‘Rename’ (see above). The best naming convention is to use the ProVAL file name but
excluding the county and route (in this case ‘WB_2 96+17_10+00). Also, place the direction,
lane (if necessary), and station limits of the run in the ‘Section/Lane’ blank on the spreadsheet

as seen below.

A L] c 4] E F G H
1 Verion fLEE PR E)
1 Pavement Category B
3 100% PAY THRESHOLD = 70 inches/mile
4
s Project: MDOT_Provial_Exarmgke section Length (feet) <[]
7 SectionfLane: Total Section Tonnage
L]
a
10 ProlAL Eontimuour .

Long Hirtogram . ' Price Beferr Price After

11 Max MRI fin/mi] | Min MR finfmi) | No Grinding (%) Adjustrrest Adfurtment
12 - 10 [F] [] S0.00 50.00 50100
13 10 115 a .00 S0.00 $0.00 50.00
14 115 110 "] LRLE) SO S0.00 000
15 10 105 a oo Sno0 5000 50000
16 105 100 Q .00 S0.00 50,00 5000
17 100 -1 a L0 S0.00 5000 50.00
18 25 20 a 0.00 000 000 000
19 90 B 1.742887 L0 S0.00 100 L00
0 {33 {5] 3.001066 o.00 000 el 000
11 80 73 1.423478 oo S0.00 000 000
2 75 0 ERELTE] .00 50,00 000 0,00
Fi} ma o3 9.313751 c.oo 50,00 .00 0,00
] 65 5] 23.21328 (73] S0.00 5000 5000
s &0 55 12.80667 oo $0.00 S$0.00 $0.00
6 53 5 1873861 Lo S0.00 $0.00 S0.00
red sa a5 2205365 1) S0.00 S0.00 30,00
i 4% 4 2.918362 50, 30. 30.00
M 40 5 ] D S 3000
0 35 g o 50 S 000
31 30 % a S0 S0, S0.00
2 25 20 a 50, [ 20,00
LL] 0 15 "] 50 SO.00
i 15 10 o S0 50 3000
s 10 5 o S0.C 5 00
i6 5 ] ] 5 5 5000
3r
- o
k]
40

41

HOAE ] Preject Informmaton

RN ST T T (P

The final step for completing the spreadsheet is to find the net section length that can be found
in ProVAL. To find this, go into the ‘Editor’ menu, select the proper run under the ‘File’ drop
down box, and select ‘Basic’ (if it does not by default). This takes you to the same screen as seen

in the ‘Checking Sample Interval’ on page 6. You will see ‘Length’ on the left hand side.

& MDOT_ProVaL Example * - ProvAL =
; 1 ¥ | = == ||iShow Events | & Options
LA RIS Y S RS #
| Close acdFiles Save e Viewsr [Editor. Analysis | Analysis - Use Mileposts |l Screenshor
|| Project . SAM - = & Units WHelp -
| I |Pro ol D | i
Editor; Basic File | County_Route WE_3_96+17.10+00 -| || Navigare -|
T (= C)5 s LY e
Events
samplé Interval (in) 0.970737| 100 - Secticns
Length (ft) &1?.4:«;1(—5-7’ Inf
Filtering
Lead-In Length (it} 588913 =%
: 40
- 3743
Lesad-0ut Length (f 0
Distance Offsat (ft) o a =
Miepost-related inputs 5 o -
T a0
Profiling Direction Reverse ; 4 f\
Beginning Milepost (mile) 18420 W opg i
100 f \
-120
[ [Geograny ————_[S W
Start Latitude [ q 160, \/
; -180
Start Longitude el 200
S50 Lt o 0 500 100G 1500 2000 2500 3000 3.500 :ﬂﬁ:;ﬁﬂ 5,000 5500 6000 6500 7000 7,500 E000 8500 9,000
Stop Longitude 0 [—cbsi@RTon) —— o005z (mr00) [ Leadn &lesdOu
Rwste
N
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3. This length does not account for leave outs. You will have to manually subtract the sum of the
leave out distances from this total length. For this example, we had a 500’ bridge. So the length
for the spreadsheet would be 8617.5-(500+264+264) = 7589.5 feet.

4. After you've calculated the net length of a profiler run, you can complete the required inputs.
For this example, assume a surface thickness of 1.5 inches and a unit bid price of 85 dollars on
the ‘Project Information’ tab. Place 7589.5 in the ‘Section Length’ cell on the current sheet. This
will give you a completed worksheet as seen in the following screenshot.

A B c D E F G H 1

1 Version 10.31.2014.11

2 Pavement Category B

3 100% PAY THRESHOLD = 70 inches/mile

4

5 Project: MDOT_ProVAL_Example Section Length (feet) = 7,389.50

6

7 Section/Lane: WB_2_96+17_10+00 Total Section Tonnage = 812.85

8

9

10 I ProVAL Long Continuous Histogram Price Before Price After .
Tonnage 3 . Difference

11 ‘ Max MRI (in/mi) | Min MRI (in/mi) | No Grinding (%) Adjustment Adjustment

12 = 120 0 0.00 $0.00 $0.00 $0.00

13 120 115 0 $0.00 $0.00 $0.00

14 115 110 0 $0.00 50.00 50.00

15 110 105 0 $0.00 50.00 $0.00

16 105 100 0 50.00 50.00 50.00

17 100 95 0 50.00 $0.00 $0.00

18 95 90 0 50.00 50.00 $0.00

19 90 85 1.742887 $1,204.19 $963.35 -$240.84

20 85 30 3.001066 $2,072.49 $1,762.46 $311.03

21 80 75 1.425478 $984.88 $886.39 -598.49

22 75 70 4.784059 $3,305.39 $3,140.12 -$165.27

23 70 65 9.313731 $6,435.02 $6,435.02 $0.00

24 65 60 23.21328 $16,038.47 $16,038.47 $0.00

25 60 55 12.80867 $8,849.74 $8,849.74

26 55 50 18.73861 $12,946.84 $12,946.84

27 50 45 22.05365 $15,237.26 )C

28 45 40 2.918562

29 40 35 0

30 35 30 0

31 30 25 0

32 25 20 0

33 20 15 0

34 15 10 0

35 10 5 0

36 5 0 0

37

4 4 » [ Project Information First | WB_2_96+17_10+00 /last /%3

5. You can repeat this process for each run you have in your ProVAL Project. The spreadsheet is
designed to sum the amount listed in the ‘Total’ cell for all worksheets between the ‘First’ and
‘Last’ sheets. Therefore, you can copy this sheet for however many runs are on a project and if
kept between ‘First’ and ‘Last’ will give you the project’s pay on the ‘Total’ sheet. To do this, left
click on the worksheet name and select ‘Move or Copy’ (see screenshot on page 15). A new
‘Move or Copy’ dialogue box will appear be sure to check the ‘Create a Copy’ box and select
where you would like to place the sheet. MAKE SURE ALL SHEETS ARE BETWEEN ‘FIRST’ and
‘LAST’. A screenshot of the ‘Move or Copy’ box is on the following page.
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Move selected sheets
To book:

MDOT_ProvAal_Example, xdsx

Before sheet:

Project Information
First

WEB_2 96+17 10400
Last

Totals

(move to end)

Create a copy

You can print out each of these worksheets along with the ‘Project Information’ worksheet to
submit with the Final Plans for approval. It’s best to have Station Numbers in the ‘Section/Lane’
blank on each sheet to show that the entire project (where applicable) has been analyzed for
smoothness.

Post Corrective Action Profile Runs

1.

Following Corrective Action from the Contractor based on the ‘Short Continuous’ report, the
contractor is also required to rerun each lane of the entire project to ensure that all areas are
within tolerance.

For this example, the two lanes were re-profiled and two more files were submitted for
acceptance. The two files were named ‘County_Route_EB_1_BOP_EOP’ and
‘County_Route_WB_2_EOP_BOP’ as seen in the screenshot below.

L T

Close Ackd Files Save Feport | Viewer| Editar Analysis | Analysis fe *Use Miteposts | [ Sereenshot

| Project SAM & Units - || Help
County_Roule_[B_1_10+00_108+64 o -QRRARS
B (i 008 1w
SRR | OO 2 (ART00)

County_Route EB_1_108+64_ 158432

rl' i DS 1 (ART00)
| '-‘..f .J! 005 2 (ART00)
County_Route_EB_1_158+32_265+10
by fjro0s Liarioo)
ﬂ_.-"',-’l',j, OO 2 (ARTO0)
County_Route EN_1_BOP_EOR

1 (7]’ oDs 1 (ART00)
wﬁ, D5 2 {AR700)

‘County_Route_WB_2_265110_90+32
ad QDS 1 (ARP0)
_f'.:’a,'{] ODS 2 (ARTO0)
County_Roule WB_2 96+17_10+00
f\' i DS 1 (ART00)
¥ ,ﬂ 0% 2 (ARTO0)
County_Route_WR_3_EOP_BOP

OD0S 1 (ART00)
i ﬁﬁ 0D 2 (4RT00)

3. These final runs must be reanalyzed to ensure that everything falls into specification. Simply

repeat the steps outlined in the ‘Smoothness Assurance Module’ section and check if both the
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‘Short Continuous’ and ‘Long Continuous’ results are beneath the thresholds. If they are not,
some additional corrective action must take place before acceptance.

Category C Pay Adjustment Spreadsheet

General Information

1.

Starting in 2015, changes to smoothness requirements for Category C projects have altered the
analysis process. Therefore, Category C projects now have their own Price Adjustment Template
for Smoothness. Similarly to the Category A/B template, it should be downloaded from the
Research Division website.

Contractors will be required to collect an initial profile prior to any work being performed. This
initial profile will be used as a comparison to the final profile for acceptance and price
adjustment purposes. For that reason, it is imperative that the initial and final profiles’ starting
and ending points, as well as all exclusions, match up as closely as possible.

A new spreadsheet will have to be created for each lane on a single project. However, each lane
may be up to any length to fit into the spreadsheet.

Pay Adjustment Spreadsheet

Saving the Spreadsheet

1.

You must have the ‘MRI_Pay_Adjustment_Template_Asphalt_CategoryC’ spreadsheet loaded
on your computer from the ‘Loading ProVAL and Additional Files’ section of this document. If
this has already been done, open up the spreadsheet.

First, you need to save this spreadsheet in the same directory you saved the profile data and
ProVAL Project. To do this, click the ‘Windows’ button in the top left corner and click ‘Save As’.
Once you’ve done that, the ‘Save As’ box will appear. Rename the file name to the same name
as your ProVAL Project (in this case ‘MDOT_ProVAL_Example’) and also place it in the proper
file directory as seen in the following screenshot. After that, hit ‘Save’.

[ Save As -
@O- » Example_Profile_Data ~J 43 W[ Search Example_prori
EA

Organize *  New folder

(= Wicrosoft Office Exce— ™€ Date modified
[ Favorites

|| 8 Downloads

| Desktop !

Il %l RecentPlaces

9 Libraries il

=] Documents il
& Music
[ @] New Library
| & pictures -« i .
| File name: |MD0T,DmVAL,Examp\E | .
N
| Save astype: | Excel Workbook -
| Authors: acallum Tags: Add 2 tag
N
| ] Save Thumbnail
N
|| = HideFolders Tools
N
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Preparing the Spreadsheet
1. The second tab of the spreadsheet is titled ‘Results’ and will need to be filled out before any

profile data is placed into the spreadsheet. The following items need to be addressed on this
sheet are Date, Project Number, County (drop down box), Route (drop down box), Lane Width
(drop down box), Surface Lift Thickness (drop down box), Asphalt Unit Price, and Profile. District
will autofill based upon the County. The following screenshot displays the ‘Results’ sheet with
the appropriate values for the example project filled in.

A B C E G ] K L M N
1 |Version 2.0 2016.01.02.002 | Date:  4/1/2016 |
Z MISSISSIPPI DEPARTMENT OF TRANSPORTATION
3 MRI Percent Improvement Smoothness Price Adjustment
a4
5 | Project Number: Example | Unit Bid Price: $85.00 |
6
7 | County: Adams | | Lane Width (ft): 120 |
8
9 District: 7 Route: 553 surface Thickness (in): 1.5
10
11
12
13 | Length (feet|miles): Profile: Eastbound
14
15 Tonnage: Total Dedud:|
16
17 Distance (feet) MR VALUES (IN/MILE) % Improvement Deducts
. Accepted,
Segment From To GIJ_:I“Z:? Tonnage Existing Final Im;:::::'ltent Remztualj: Deduct Amount
18 Deduct %
85

86

o7

2. The first tab, ‘Data Input’, is where the data is copied and pasted from ProVAL. This sheet allows

for four pairs of profiles (initial and final) to be analyzed for price adjustment.

ProVAL Editing and Exporting
1.

Please refer to the preceding sections on how to import data files, save a ProVAL Project, and
edit profile data for leave outs. Again, it is very important for the initial and final profiles to have
the same starting/ending points and exclusions. This concept is referenced on the first
screenshot of the following page. In the case of this example, the exclusion boundaries were at
the same distances. However, in reality, there may be some minor deviations between where
exclusions occur between profiles on some projects.

After selecting the Category C Template and the preferred file (w/ 250 mm Filter box checked),
click the ‘Analyze’. To access this table, click on the ‘Navigate’ button and scroll down to ‘Fixed
Interval’ as seen in the screenshot on the following page.
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&' MDOT_ProVAL_Example * - ProVAL 3.5 o | B |

w . V] = +| Show Events 4 Options
}J é E t) ﬂ - % * 'ii ‘ =) | Use Mileposts '@ Screenshot “ 'E '& Nw:l
Close AddFiles Save Report || Viewer Editar Analysis| Analysis o _ Template
Project - SAM - H'I‘__) Units ~ || @) Help - . . .
Smoothness Assurance: Inputs " Navigate | w
Rdeguaty | Profiles  SectionApply 250rmm Filte V| Inputs
Ride Quality Index |EB_EOP_BOP Final  Left + Right F Grinding
- | ¥/ EB_EOP_BOP Initial  Left + Right Full - | | Short Continuous
Analysis (Sr:]gmentLength -(I;::;BOM Histogram ] WB_EOP_BOP_final Left+ Right = N—
Short Continuous 25 160 Histogram [B| WE_EQP_BOP Inifial [E=IBSEIRE I M
Long Continuous 528 0 Histogram
e 525 100 Shart Continuous Histogr
Long Continuous Histogr
B "ono Comnys staor
3. Pay Adjustment for Smoothness is based on the ‘Fixed Interval’ chart in ProVAL for Category C
Projects as opposed to the ‘Long Continuous Histogram’. This Fixed Interval is taken at 528’ (0.1
mile) as indicated by the above screenshot. Once you’ve clicked on the ‘Fixed Interval’ button,
you will be defaulted to the Fixed Interval chart. However, the spreadsheet requires the Table
with the average MRI values to be copied into it. Select the ‘Table’ button to pull this up and
right click on the ‘Start Distance (ft)’ label. After that, click the ‘Copy table to Clipboard’ option
as seen below. The chart will display a horizontal line indicating average MRI values above 100
inches/mile by default. However, this is simply for reference as the specification indicates that
only the initial MRI values on the same segment will have any bearing on a unit price
adjustment.
f o ' MDOT_ProVAL_Example * - ProVAL 3.5
w . ® e = === V| Show Events & Options
IJ é E U ﬂ : % * "' =—= | Use Mileposts @ Screenshot
Close Add Files Save Report || Viewer Editor |Analysis| Analysis X i
Project - SAM - H}__f Units ~ || @) Help -
Smoothness Assurance: Fixed Interval
5 choe (TR
Start Stop Length Mo Grindi
Distance (ft) . ™ i MRI (in/n
Copy table to Clipboard 528.00 528.00
Copy table without column names 1056.00 528,00
1,056.00 1,584.00 528.00
1,584.00 211200 528.00
2,112.00 2,640,00 528.00
2,640.00 3,168.00 528.00
3,168.00 3,696.00 528.00
4. This chart copies directly into the spreadsheet. However, it’s best to have the spreadsheet open

before copying the chart out of ProVAL. Open the spreadsheet from your chosen directory from
the beginning of this guide. Next, you can copy the chart into the spreadsheet. To copy the
chart, select the ‘Data Input’ sheet and right click on the ‘Start Distance (ft)’ cell as displayed on
the following page. Be sure you are pasting in the correct area for either the Initial Profile or the
Final Profile.
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5. Repeat this process for all initial and final profiles (and sections of profiles, if applicable). Be sure

that all of the profiles have been named consistently to your liking, correspond to one another,

and the lengths do not deviate significantly between initial and final values.

Viewing Spreadsheet Results
1. Once you have copied and pasted all the required data in the ‘Data Input’ sheet, proceed to the
‘Results’ tab for the finalized data summaries. Make sure you have entered all of the project

information into the ‘Results’ tab as seen in the ‘Preparing the Spreadsheet’ section.
2. Below that, you will see the table that has the calculated values for each 528’ segments along
the profile. Tonnages are based on theoretical density along with the lane width and surface lift

thicknesses from the ‘Project Information’ sheet. If a section adjacent to any exclusion is less
than 528’, then that section will be combined with the previous section and the section length,
tonnage, and MRI will be recalculated based on a weighted average value.

17 Distance [feet) MRI VALUES (IN/MILE) % Improvement Deducts
. A ed
Combined .. . Percent ceepted/
Segment From To Length Tonnage Existing Final Improvement Removalf Deduct Amount
18 et " Deduct %
38 40 23181 23709 528 58.1 188.2 45.8 7% Accepted 50.00
59 41 23709 24237 528 55.1 187.4 46.9 75% Accepted 50.00
60 42 24237 24765 528 581 180.5 41.3 7% Accepted 50.00
61 43 24765 25253 528 58.1 139.1 46.6 BE6% Accepted 50.00
62 a4 25293 258321 528 58.1 710 40.8 43% Accepted $0.00
63 45 25821 26349 528 52.1 165.7 55.8 B6% Accepted 50.00
"=

64 4E 26349 26877 C 1018 ) 112.0 177.6 50.8 T1% Accepted 50.00
65 47 26877 27367
66 48 28167 286595 528 58.1 155.1 53.7 65% Accepted 50.00
67 48 28685 29223 528 58.1 95.6 51.4 46% Accepted 50.00

3. Below the inputs section, the sheet will display a ‘Lane Total’ for the table occupied on the
‘Results’ sheet. Note that Category C projects are not eligible for any unit price increases and
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will only be subjected to deductions or section removal. Therefore, this value will either be zero
or negative. In the case below, the total was zero.

A B C E G ] K L M N
1 |Version 2.0 2016.01.08.008 Dal‘e:l 4/1/2016 !
2 MISSISSIPPI DEPARTMENT OF TRANSPORTATION
3 MRI Percent Improvement Smoothness Price Adjustment
4
5 Project Number: Example Unit Bid Price: $85.00
6
7 County: Adams Lane Width (ft): 12.0
8
9 District: 7 Route: 553 Surface Thickness (in): 1.5
10
11
12
13 | Length [feet|miles): 77602 14.697 Profile: Eastbound

14

15 Tonnage: 8539 —’l ‘ Total Deducl:| 50.00 ||

16

4. Any sections that do not meet the 50% improvement provision outlined in the specifications will
incur a unit price deduct and will be highlighted red on the spreadsheet as seen below.
Distance (feet) MRI VALUES (IN/MILE) % Improvement Deducts
. Accepted!
Segment Lane From To Combined Tonnage Irmitial Final Percent Removall Deduct
Length Improvement - Amount
Deduct 2%
45 westbound1 | Zm23z | 23760 528 5508 175.4 60.1 : Accepted $0.00
I westbound1 | Z37ED | 24288 528 5503 9.3 g4.4 43 0% -$493.68
47 Westbound1 | 24288 | 2481 528 5503 179.8 49.5 g Accepted $0.00
48 Westbound1 | 248 | 25344 528 5503 179.2 69.3 B1% Accepted $0.00
5. You will want to save this spreadsheet in the same directory as your ProVAL files for easy
reference in the future. For this example, the file was renamed ‘MDOT_ProVAL_Example’.
6. The spreadsheet has been formatted for easy printing and for saving as a PDF. All general
information and labels will repeat at the top when printed out or saved as a PDF.
Troubleshooting

For any issues that may arise during analysis with contractor profiles or the ProVAL Software, please
contact the Research Division at 601-359-7650.
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