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When switching to the Editot/Events window, the Editot button group would be activated in the toolbar
to add, remove, and change Event Markers:
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Add or remove events us'ing the toolbar, by right clicking the table, or by nght clickigg the map in ] i E ]_& E u " 6
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Import of Event 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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Sections

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

»  Add, remove, and change Sections. Types of sections include Generic and Leave-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.
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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.

P Export data in the selected Section. While the row of the desired section is selected, click the

“Export 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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It is also possible to add, remove, and export sections by right-clicking the table or the map. Right click a AL VRTRRSET,

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.
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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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Information

The following modifications are allowed in the Editot/Information:
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Project - | RS - &2 Units @tp |
Editor: Information File Rite Stats B |
271 Agency District Name =
272 Agency District Number 0
Pavement Surface Type Undefined = 291 Ambient Temperature e
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-
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P Change values or units of non-optional properties or tags. Tags are metadata or “data about
data”.

P Designate sensor locations.

Often the imported profile data (e.g. ERD) may not identify channels (i.c., left or right channel
cotrectly). These etrors may be caused by incorrect channel labels in the original profile data.
Users would need to correct that using the Editor/Info facility. Without the correct channel
designation, many analyses cannot be run propetly (e.g. Profiler Certification).

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
properties.
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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 property in the Editor/Information screen:

» Step 1. Select the Add Property icon from the toolbar.
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OnuMthsSuvur‘du

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

P Step 3. Enter the name and value for this tag number.
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g AT

Closs  AddFies Save Rapnrt Viewer Analysis
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Screenshot
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Climatic Conditions lndefired <] 1024 My Properties f1o0 =
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Removing a user-defined property is easy. Simply select the tag to be removed and click the Remove
Property button from the toolbar:

SN

Close AddFiles Save ©o
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The tag must be between 1024 and 2047.
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The tag numbers for default non-optional tags cannot be changed.

History cannot be modified.

The following modifications are allowed in the Editot/Filteting:

»

Apply filtering.

» 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 filters ate available:

YYYYYYY

Butterworth Band-pass
Butterworth Low-pass
Butterworth High-pass
IRI

Moving average Band-pass
Moving average Low-pass
Moving average High-pass

Editor: Filtering

Filter Type

Short Cuboff Wavelength (Ft RS

Long Cutaff Wavelength (Ft)

-4 B

" Butterworth Band-pass

Save
¥ Butterworth Low-pass
U Butterwarth High-pass
IRI
W Moving Average Band-pass
F Moving Average High-pass
F Moving Average Low-pass

The Butterworth filter set is effectively a 6™ order Butterworth filter. Tt is implemented by cascading a first-
order and second-order Butterworth filters in the forward direction, then tepeating in the backward
direction. The performance of this filter was validated with numerous profile data including those from the

FHW:

\ 2004 Profiler Roundup.

The moving average filter is based on standard two-way moving average algotithm.

The IRI filter is a quarter-car filter with the golden car parameters in the ASTM IRI standard. The output of
the IRT filter, unlike others, is in profile slope.
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Butterworth Band-pass (/X% —17 —2/3 K/3R)
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Except for IRI 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
original file name - tag name. Tag names are added depending on the filter type as follows:

Butterworth Band-pass - BWBP
Butterworth Low-pass - BWLP
Butterworth High-pass - BWHP
Moving Average Band-pass - MABP
Moving Average Low-pass - MALP
Moving Average High-pass — MAHP

YyYYVYYTYY

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

You can then switch to the Viewer window for further comparisons.
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Chapter

ProVAL 2 —H%—#4 K / o#t

ANALYSES

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.
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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.

e

emplat:

Original
| LongOffset  » ] Apply
Mew... Edit I
il ] Save .
Delete

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

The Analysis Template function can be illustrated in an example below.

Step 1. Use the Original (program default) analysis template

(% =55 %@uullﬁ*s

u—ml\zm‘mm

L
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Sope Spetal Demmity (myicythel
2

H
8

e Langth (mvcypcie)

Coricomn Lo Brvatn

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

Name MyPSD

Make Default
Filter Type

4 Butterworth Band-pass
7 Butterworth Low-pass
7 Butterworth High-pass

| =R e |

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.

PRtz T ey s

m adries Seve Raport || Vemer Ldr Iljra Nin e . .
& ooy ot - o
Power Spectral Dansity vehdsnon [TETTI
Hew... Edit I
1| Use ictave Bands Fie | Frofie | Secton | Filter ] Save
- Curkiown (] Left Clevaton Ful - None Delect
BRREECE L 3 ] Right Blevaton None: o
onstant Frequency Interval {crde/m) 0.0a0000| | Curlels 7] Left Elevaton Hone
] rught Elevation Herne

Step 5. After selecting a desired template, simply click the Analyze button to run the analysis based on
the current input settings.
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Power Spectral Density e e
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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 Evaluating Faulting of Concrete

Pavements”.

Profile Selection

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

(5 Ld E@ ﬂ%-&'lﬁ

Close  Add Files Save Report Viewer Editor ﬁna\ml Analysis
Project AFM -

Automated Faulting: Inputs

Nominal Joint Spading (m) T | | File TProfles | Saction |
[F]01_Us49_int18 Left + R.Ight
Segment Length {m) 160,83

]02_US61_jnt63 Left +Right
Jeint Window (mm) 03_US82_jnt16 Left + Right
Joint Detection Method Step - 04_US78_jnt19 Left +Right
05_US51_jnt31 Left +Right
[#]06_155_nt16 Left +Right Ful =

Use Skewed Joints
[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

YYYYYY
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BEERERNE (AFM)

BEBESITTE AR L, BiFY a7 ) — Ml DBELZ LR — b LET, BT
AASHTO R36-12 [Standard Practice for Evaluating Faulting of Concrete Pavements (=122
U — MAZEOEEER 22 BRI EAE) | (IS W TETE S hE T,

787 71 VOBIR

DR b 1o0T 0Ty ANT—FZERIRT DMERHV £, £707 7 A VT =K%, Al
LERODELDT 07 7 A LSRR S T RITIER Y £8 A,

ey =

Close AddFiles Save Report
Project - -

Nominal Joint Spadng (m) 4,88/ || File Profiles Section
—_— ¥]01_US49_jnt18 Left +Right

Segment Langth () L w3 [102_US61_jnt63 Left + Right

Joint Window (mm) _ 51.00| |[7103_US82_jnt16 Left +Right

Jomt Detection Method Istep | |[F104_US78_nt19 Left +Right

[F105_US51_nt31 Left +Right

| Use Skewed Joints
W106_1 55_nt16 Left +Right Ful ~

" | Indude Cracks

A%

DOFITIIANT > F v — b afATEET, BRLTn 7 7 A VEEELTHT 7 L— b
l A LETA, L L, 77 L—MNIEHE Y T o 7 ORI ET LHEE T AV D
7\73%? YELET, UTFOANRHY £T,

» Joint Spacing (HHRME) — A% A N
Segment Length (7' x> ME) — FHEXEE
Joint Window (HH#D 1> R7) — [EfE7eY a A & MLED DO R LITHT 5 7R
Joint Detection Method (HHifH 520 — HHNZE ORI T 5 ik
Use Skewed Joints (123072 HMiZ(EHT2) — A% =—HHOAHE
Include Cracks (7 7 v 7 &2&EH5) — LR— NI T 7 E2EDLNE I M

yYyYyYvyv vy
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Automated Faulting: Inputs

Joint Spacing (ft) 16.00
Segment Length (ft) 528.
Joint Window (in) 2.00

Joint Detection Method

[F1Use Skewed Joints =

[Clinclude Cracks Curled-edge

Available techniques for joint identification are:

» Downward Spike
» Step
»  Curled-edge

Outputs

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

Automated Faulting: Results b | ST
06 155 . Left Eleuation &R
[T
52t 1056 ¥
1056t 154
154 kD 2012 4
01700 2840 a
26400 206 .~
et T
& 06_1 55 - Right Ebwatins -
Tz
fos
B

e g e

QAﬂ (] 1m_366_250-m;o-=50-630-450_560_m
Ttacen 1)

[ 0£_155 . Left Bevation @ Faulting ]
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Automated Faulting: Inputs

Joint Spacing (ft) | 16.00|
Segment Length (R) | 528,
Joint Window (in) | 2,00/
Joint Detection Method Step
| Use Skewed Joints —""’Elrd k)
[ lInclude Cracks Curled-edge

LUFOFiEZ B OBBNEN T £,
» Downward Spike
» Step
» Curled-edge

A

IR Z & ORERPFRENET, LOXKMERRTI02EMTRRLES, LorZ >
S L HEEOBREZ ey M LI b DT, BERZOESITHAITIRE SORTREINET,

Automated Faulting: Results Wy o | YT |
= 08 J %% Lot Fevation E‘:B

L]

£F o WES 7

ol 3 ke 9 I I [T [ J
& 2690 {

1% /‘"_ o e
1%
.P .r“"'b—r—.q_r...--r—-.___ﬂ_.-/ﬂ

o = 100 10 A 0 i £ 4 sy so0 0
Detance {ft)

06 15 leltDevstion @ Foukrg 1
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| 58397 an| |
Z o1 06_1 55 - Lef: Bevabon
The lower chart shows the location and height of each fault. | :; :: LY
= ) | st 0.0z
6.8546 2.0
Fra iy 001 06_1 55 - Left Flevation. 1028070 0,05
| T o - 113883 w03
| s ooz i | 131.7550 2.3 B II I II |'| I
| A 002 | 150.75% .01 Ean,l lll I i l.l .l iilel.
| s oo 168.7002 003 E
10 AT 006 18,0435 0.05
e ) I I I I | 19,5955 a1
17550 03 usse 0.01
Tit uasl] §.,_,_| TR ||I_I .|||| lalan. —= 2
1667052 L] 2 1 m.lﬂl_ 0.03 o1
T U ol k] i ] 100 W A0 Fm 0 M ¥ 40 40 W0 =0
199959 001 I o.02 Dictance ()
2152500 oy PO% Wy am>
2312008 o
.15 s .
1 N . NN -
a3 m L R R IE E W EMLVDT a7 s A NVERBNT DL 7 A N T EORKEZ:E (BB & BREE (FB)
= YAl ﬁ§§i—“éhi»§—o
Select the top-level profile to show the maximum faulting and accumulated faulting for each segment.
R 1 L Cevction ]
- ENEETE Be D L
O ROt 10T
2o 105 oS 08_L55 - Lt Eevaion
1056 tn 1584 04158+ Loft Bievation. 1o 2112
158410 2102 0z 211200 2640
guzs e 254000 208
A0 t0 188
et eIt 3477
606155 - Rught Blevation O _T W5 - Righ! Feain
00
0400 GO0 800 1,000 1,200 1,400 1,600 1,000 2,000 2700 2,400 2400 2800 3,000 3,700 3,400 3,600
* ! I ey € 200 400 0 60 l.mml,mmt.mﬁmzﬂm&mzmmimxmum
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o NS ey [t e 00 oo st (B
7.7 1,0 st 10000 57
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[Navigate (&7 —F) I RZ U TRME 2 =2V L ES, Lor I 713, ADTHRELEA
PR HufEI i & bl U7 BRI bR 2R L9,
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Use the Navigate button to switch to the Joints view. The top chart shows joint spacing in comparison to

the nominal joint spacing specified in the inputs.

= 06_1 55 - Left Elevation BB
Ok
5280 1056
et 061155 - Left Elevation
1584t 2112 1
M2t S, PR sy I W P P P [ RN, P " S
2640 to 3168
Jisdto WTT 14
& 06_1 55 - Rughe Elevation g

@ S 0 1 2200 20 W0 W 40 40 S0 550
Cistance (Ft)
—— Forna o Spac (16 1)
The lower chart matks joints and cracks on the elevation plot.
Enatied | Onance () Description | Spacng (1) ewa-0L LB
v 653 ot Ha
v 2292 Jore 16.1 °
v 3874 ok 158 &
] 5478 ok 180
w T0.82 ot 16.0 *
¥ 0655 ok 160 %
r 9043 Crack 0o
v 102.81 Jonk 160 E -
W 118,69 Jonk 164 g 10
¥ 1M.76 Jont 158 8-[2
" 150.75 ok 160
¥ 16679 ok 16.0 "
r 175,37 Coack 00 a6
v 183.04 Jore 163
¥ 199.00 Joink 16.0 i
¥ 215.25 Jork 163 -2
= R T 0 S0 10 S 0 20 M0 B0 40 480 S0 S0
Destance (ft)
v 247,16 Jore 160
v 263,32 Jork 162 == v Cds — |
v 279,28 Jork 160
o 2053 Jeirk ey T4 ’
Page 70

= 06_1 65 - Left Eovatien
Ok i L
523 10 1056 .
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26400 1168
A58 HIT 14
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sm
B
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2
o
]

50 100 150 200 = 00 = 400 4% S0 850
1w

FTorZ 7%, mE&oryny b EICAME Y Ty 7 ERLIELDTT,
Erathec | Cwtarce ) Desrption | Spaceg () |~ GO ER

W 6,83 Jont N
] =2 Jonk ¥ o
w WM Jont 153 2
. T8 Jont 162
¥ .82 ek 162 4
v .0 Jont 00| %
F $043 Crack, 04
2 10281 Jont 169 i
¥ 110,09 Jout 16 S0
@ 124,76 Jonk 159 1
¥ 150,75 Joint 163
L 166,70 Jont 160 -4
E 175,37 Crack 00 16
4 16304 Jont 163 w
) 199.00 Jonk 183 e
] 2i5.5 2ot 163 g
. 23120 Jort 160 3ocnommmax)mm-4m.u
L] 24716 Jont 164
¥ 262,92 Joik 62 (I ¥ Cracks 06 55 - Lol Elswation |
[ 279.28 Jort 162
o 296.% Jont TR 1hd B v
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ProVAL User’s Guide / Analyses Enabled | Distance (ft) Description | Spacing (ft) -
. o Cd 6.83 Joint NaN
In the lower-left panel enable, disable, or reclassify joints and cracks. - s
. v 22,92 Joint 16.1
Enabled _Distance (ft) Description | Spacing (ft) - v 38.74 Joint 15.8
53] 6.83 Jaint Nal
[l 22,92 Toint 1&1|€| v 54.78 loint 16.0
38.74 Joint 158 .
w 54,78 Inint 16.0 v 70.82 Joint 160
70,82 Taint 160 v 86.85 Joint 16.0
& 86.85 Joint 16.0 P——— 3
B spaalirae oo 90.43|Crack =] 0.0
@ 102‘81 160 v 102,81 ‘Jo'nt | 16.0
118,89 |Crack 16.1 =
13476 Joint 15.9 4 118.69 |Crack 16.1
150.75 Joint 150 v 134.76 loint 15.9
v 150.75 Joint 16.0
Select the top-level profile to show the maximum joint spacing for each segment. It is useful to identify - P, T Al
missing joints for given segments.

e an : : S
528 to 1056 LIS Lt Bt N L _VDTa T s A NVERIRTDE, B AV N T EORKEBBBEAFRRENET, 2
e i . . HDHES AL MCBHIAREL TS Z & 2T 50l bET,
20i2to 2640
P 2" - DR &e

061155 - Right Elsvation $ oY

; = 1056k 1504 06,1 55 - Laft Dlevation
S L] -] 19 o212 s
o 2U12ta2640
B " . Sana0r o,
] i 08_{ 85 - Right Elovation L~
0
o 00 1,000 1,500 2,000 2,500 3,000 1,500 ‘E © °
wtance (1) o
T i . °
Use the Add Joint button to add missing joints if necessary. Users need to click the Analyze button to S = g A . B~ g T
refresh the fault results if any changes to the joints tesults occur. Distarca {F)

ProVAL AFM will disable any joints and faults that fall within any exclusions defined in the

Editor/Secdons. GBI T, Ktk Ui A % [Add Joint (B HIEM) 14+ CEM L E4. HHORITS
INOILHVE T 6 [Analyze (V7)) 1R% 2 %2 U v 7 U CEEDRERA S+ 5 BEA D Y
£,

ProVAL AFM 13, ©5 (% 0k 7 & 5 L EIECHIE Ui RAKI I8 5T o H ik Bt
BT LE T,
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Automated Profile Synchronization (APS)

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

The Cross-cortelation (CC) is a statistical metric to measure correlation between two random signals. A CC
value of 100% (or 1.0) indicates the signal pairs are perfectly correlated; 0, no correlation; and -100% (or -
1.0), petfect, but “negatively” correlated. 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 comparison, the process would require additional, special
treatments (or conditioning) of raw pavement profiles. The “conditioning” includes: same filtering history
for both basis and comparison 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 large wave bands to make sure the influence of the long
wavelength content does not eclipse the influence of the shorter wavelength content. Once the CC rating
for comparison pair 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 or 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 cortect for this, the Profile Synchronization can be used to
determine the proper offset of the compatison profile(s) to match the starting point of the basis profile.
Since any two measured 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.

LT @ (e o~ IR = = = i Lo
= b Use Mieposts || [ Streenshot
Cose AddFles Save Report || Vewer Edtor nabesis Analyss | "] v || Template
Project . . APS - S Unkts ) Help -
T all |Prfte Ssecton | = codey | |
Profile Synchronization v poandyee
Macimum Cffsat (ft) 20| | Fie Profiles Basis | Section | Sample Interval (in)
r U|RefProflg Left +Right [ Pl - 12.000000
Froffetocation i v Rul et + Right P - 12.000000
Basis Fiter GRUGZ  Left+ Right Fd - 12,000000
1B {with 250mm Fiber) YRUAD3  Left + Right T I 12,000000
Comparison Fiter WRuD4  Left + Right Fl - 12.000000
IRL {vith 250men Fiber) YRS Left+Rigt ] Fd - 12.000000
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BB v 77 AV (APS) BMEMETFEZEN L T e 7 7 A v 2Rl SE LY —A T,

FHAB (CC) 1E, 2 2D T v & ME SO ZRIES 5 Feat i 72 E 51 <4, A (CC)
DEA 100% (F721% 1.0) THLDOIZ, —KOEEVRERIHBEL TVDLZ LE2RLET, 0D
BIFESSHERRL, -100% (£7213-1.0) OHAITERR A OMEAHY £4, Z0oF
B R o T, WBIMRER C R CHilE T n 7 7 A L D EHIRTE D 2 EREILS N TN E
T

HHEAB (CC) ZMiEET v 7 7 A VOWBIZHEAT 2 7 e ATk, AT v 7 7 A VITF
A7RAAEE G BT 20ERH Y £9°, 98 103, BETe 7y v elilrm 77 4
NDT 4V EEIREZRI CIZT 25, HikT m 7 7 A VEREMET 07 7 4 L OREMBRICNTFT 5

(GLRMIRA R DHEDR) R ENDY £, OB L LT, RWERNZ kT 2561%

(2w —7 1248 LT, RODERONRICL 2EENZN LD EOERONEFIC X5 P82 Rk
L& Hicd a2 Lz LEY, HENRMBAERMB (CC) ARXUTHLSNT, lkd 2 —%f
Wt HAHEFE (CC) R LNZL, LT m 7 7 ANV EDHMEESZE L TAT—
Yo7 LET, ZORGEDOTat AL, 2250787 7 A LOBIRIZE > 72 < 7 U THIRE KIE
\ZB 72 55810 CC OREEMIET 27200 O TT, ZO5#TiE, AASHTO #is R56 [ Standard
Practice for Certification of Inertial Profiling Systems (11727 74 U > 7' ¥ AT ADOIEHER)
PRRRREEOE) | ISR AICHERLL TV ET,

ProVAL 7' v 7 7 A JVEBISHTICIE, IEIZRIFFIC GREIZEEZOFETT) WELZRLCES v a v
D20 DT T A NVEHALET, MELZT 0T 74 VOT —ZBIAIEITLT LE —K
LERA, TNEEETHITE, Ta7 7 A NVEMAER LTl T 77 7 A VO 471 v
FEREL, HEHET 7T 7 A VOBEIEIZADEDL ZENTEET, EO20WET 07 74
NV BEVWOIERHERETIERWD, Y7 MU =7 THRAHIFEC L > THR#EO A 7 v M &k
ETHUNERSH Y T,

78771 VOBEIR
ENENDBIOT 7 A MIEEND, DR LD 2 DDT BT 7 A VEBIRT 2 LEN DY £T,

1on7a 77 A NVE [ L LTREL, Mlo7a7r A vk (i) & LTEXLLERD
DET, BEODIC, YTV TR 7 7 AN T EICEKRINET,

. B w0 > e AT
S ddY 2aNE In o A

Gue Wiifey See apat | W Dln ] Mndem | o Torahi

..... s ¥ e gree -
Profile Synchronization -
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. = ety LR hd 12w |
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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 compatison profile would be shifted to the left or to the right side of
the basis profile at any possible sample interval inctements (i.e., offsets).

Profile Synchronization

Maxdimurn Off set (ft) | 20
Profile Location [Left B
Basis Filter

IRI (with 250mm Filter)

Cornparison Fiter

IRI {with 250mem Fiter)

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

Profile Synchronization

Masimum Offset (Ft) 20|

Profie Location ILeft .|

B e 'w
Center

IBI {with 250me Fiter} Right

‘Comparison Filber i

IE.] (with 250mm Fiter)
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DHWHFIANT > T — b TEET, 20T T L— b IFERET NV Z 2T a7 7 AL
LICERELETH, BIRLZT 77 A VEERLTHT 7 L— ML

ByHoZLi3bER

[Maximum Offset (B K47 » 1) NIMIHIBE (CC) AL —FHHFNIBOKTA 7 &
v POFHTT, HET T 7 A VRFEESNTNDDIH LT, T m T 7 A /W3 #H
ZBNB YT NEIROEM (47 M) CPEo THIET v 7 7 A L OfE E 73R
7 FLET,

Profile Synchronization

Maximum Offset (ft) | 2
Profile Location Left -|
Basis Filter

IRI (with 250mm Filter)

Comparison Filter

IRI {with 250mm Filter)

[Profile Location (7’1t 7 7 A ALE) NIAHEMBISHTICHERH SN 70 7 7 A VDF %

FTT,
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Maximum Offset (Ft) [ 20

Profile Location Left -|
e e |W
; | Center
R h Fil |__R"9ht
Comparison Filter
IRI {with 250mm Filter)




A different wavelength filter setting can be specified for the Basis profile and the Comparison
profile(s) by clicking the hyperlinks. A Wavelength Filter dialog box would pop up for user

ProVAL User’s Guide / Analyses

defined setting

Filter Type

IRI

Mone

IRI
" Butterworth Band-pass
¥ Butterworth Low-pass
v Butterworth High-pass

Close

The following filters are available:

None

TRT

Butterworth Band-pass
Butterworth Low-pass

Butterworth High-pass

The cross-correlation module will automatically pre-process /condition the
entire profile traces, crop the profile between the lead-in and lead-out (ie.,

the Full section), and perform interpolation (if sampling intervals are

different between the basis and comparison profile) prior to computation

of coefficient of cross correlation. This process complies with the US

AASHTO R56 specification.

Users need to input lead-in/lead-out distances, left/right channels for each

profile on the Editor/Basic screen, if they are not defined.
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b A=Y HET ) I THILIZEY BT e T AL LR T BT A VIS
DWET A NVEBREEIGETEET, [Wavelength Filter (R 7 4 V%) 144707k
O I ANRERENTS, 2—FRER LR ELEEL T,

Wavelength Filter

Filter Type | IRI v
None
| IRI
% Butterworth Band-pass
%7 Butterworth Low-pass
\ Butterworth High-pass

| Close

UFDZ7 42 a2lHTEES,

* None (72L)

« IRI

* Butterworth Band-pass (/3% —U—Z/3 R/3R)
* Butterworth Low-pass (/3% —7U—21—/%{X)

* Butterworth High-pass (/X% —7 —2/ A /3R)

FRAFBT Y 2 — M L0  HEMBREOHAE IS - TT e 7y AL L
— AEROFLE R, JlEIABRLGIEHLOM (ks vay) oFnm
T ANDOENEY | BIONE GEHETm 7 s A LT 0T 7 AL DY
7Y RN R DGE) BNHBITOE T, o7 rE AT US
AASHTO R56 fHARIZHEHL L T,

Sl &AZ /Gl & M UERHE, 707 7y A VDL Dk HTF v RV EREFRL TR
WEBBRIRTT 1 # OEAEHRE R CANTOMERD Y £,
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Outouts Ta 7y A NVAMOMANIE, BET 0T 7 A VKT DR T ' Y b EEKRAEOT —T R
P aEnET
The outputs of Profile Synchronization include a table of relative offsets and maximum correlation File Relative Maximum
with the basis profile. ) _ ) ) Offset (ft) Correlation (%)
File | Relative | Maximum Run01 0.00 100.0
Offset (ft) | Correlation (%)
Run0l 0.00 100.0 Run02 -1.00 68.0
Rund2 100 680 Run03 -1.00 636
Run03 -1.00 63.6
Rundd  -1.00 637 Rund 190 37
Run05 -1.00 66.8 Run05 -1.00 66.8
Runds 100 622 Run06  -1.00 63.2
Run07 -1.00 841
e o e Run07 -1.00 841
Run09 0.00 925 Run08 -1.00 808
Runld 000 811 Run09 0.00 925
The Navigate button can be used to switch among different output charts, which include: Runl0 0.00 811
»  Correlation Chart or Correlogram - Correlation coefficient values at all tested offsets.
Profile Synchronization: Correlation fravee [hpply Offsts] [ Navigate v ‘ [Navigate (7% — ) [RZ L TUTOIEIERMNI T 72V EZ DL ENTEET,
|™ Gt Comntonto s . > BT T GBI — RBRLTSTOAT Ly b TR
| Run01 0.00 100.0 == = 1
100 680 oo Profile Synchronization: Correlation gty Chsetsy | Nuvigats -
-1.00 626 90
o — " e [t Jictrmn SR
i o Rudl 000 1000 g
-1.00 63.2 70 Rurd2 -1.00 a0 1o
w i Aot 10 & 1
: T Runi4 -1.00 637
0.0 025 g Furds 100 L] %
000 811 = & |
5 06 100 62 70
0 Rurd? 100 841 o0
g Furdd 100 808
29 Furdd 000 925 .
10 Runl0 0.00 81 % ©
B :E; 0
S x
10
N iE o420 & 5 4 25 2 4 3 3 101z 1415 15 2 g if
Offset (f) 10 4{“’-./’
B T e e e e e e ol
- Run07_Left Elevation Run08_Left Elevation Run09_Left Elevation
Run10_Left Elevation -30
A “20-18-16-14-12-10 -8 6 4 -2 0 2 4 6 B 1012 14 16 13 20
Offon (1)
~—— Run)l_Left Elevation —— Fun02_Left Bevation Rurd3_Left Elevatian|
Runl4_Left Elevaticn Fun{’_Left Bevation —— Rurdé_Left Blevation|
Run)7_Left Blevaticn Furdd_Left Blevation RurdS_Left Elavatizn|
Runid_Left Blevaticn
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»  Shifted Profiles Chart (Elevation) - Basis profile compared with the shifted comparison

profile.

03

0.2

01

a.0

Elevation (in)

-0.1

-0.2

-03

-200 0 200

400 600
Distance (ft)

800 1,000

1,200

—— RefProfile_LeftElevation
Run03_Left Elevation
Run06_Left Elevation
Run09_Left Elevation

Run01_Left Elevation
Run04_Left Elevation
Run07_Left Elevation
Run10_Left Elevation

Run02_Left Elevation
Run05_Left Elevation
Run08_Left Elevation

»  Shifted Filtered Profiles Chart (Slope) - Basis profile slope compared with the shifted

comparison profile slope, after filtering (if applicable).
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Run06_Left Elevation Run07_Left Elevation Run08_Left Elevation
Run09_Left Elevation Run10_Left Elevation
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160
140
120
100
80 ‘
60

20

-40 '
-60 | |
-80
-100 L
-120
-140
-160
-180

Slope (infmi)

40 '. .".‘u;'

. o A J'tllrll 'll' |IH.\|-‘|

-20 { \‘ I\I'
|

-200
-200 0 200

400 600
Distance (ft)

800 1,000

1,200

— RefProfile_LeftElevation
Run03_Left Elevation
Run06_Left Elevation
Run09_Left Elevation

Run01_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:

Slope (in/mi}

10 20 30 40

50 60 70 80 90

Distence ()

100 110 120 130 140

—— RefProfile_LeftElevation
Rund3_Left Elevation
Run06_Left Elevation
Run09_Left Elevation

Rund1_Left Elevation
Rund4_Left Elevation
Run07_Left Elevation
Run10_Left Elevation

Run02_Left Elevation
Run05_Left Elevation
Run03_Left Elevation
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-100 4
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800 1,000 1,200

——— RefProfile_LeftElevation

—— Run03_Left Elevation
Run06_Left Elevation
Run09_Left Elevation

Run01_Left Elevation
Run04_Left Elevation
Run07_Left Elevation
Run10_Left El

—— Run02_Left Elevation
Run0S_Left Elevation
——— Run08_Left Elevation

10~140 7 1 — h DYLRER

120

Slope (infmi)
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60 70 80 90 100 110 120 130 140

——— RefProfile_LeftElevation

——— Run03_Left Elevation
Run06_Left Elevation
Run09_Left Elevation ——

Distance (ft)
Run01_Left Elevation ——— Run02_Left Elevation
Run04_Left Elevation Run0S_Left Elevation

Run07_Left Elevation
Run10_Left Elevation

—— Run08_Left Elevation
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ProVAL User's Guide / Analyses A7y MEEMTE jﬁ_f’ TOk, FHLIET T 7 A VEE2—T T, #7077 A VT
LA 7y NexT 0 X TENEIERTEET,
You can apply the optimal offsets to all comparison profiles by clicking the “Apply Offsets” button. You Profile Synchronization: Correlation ; I Nevigate -
can then examine the synchronized profiles in the Viewer and the specific offsets applied to each profile in &R i J
X File | Relative | Maximum L~ LB G
the Editor. Offset (ft) | Comelation (%)
— Rundl 000 1000
Profile Synchronization: Correlation [Apply Offsets | | Mavigate Rund2 100 680
= = Run03 100 635
File | Relstive | Maximum
Offset (ft) | Correlation (%) = Ruan4 10 ol
| Run01 0.00 1000 RunS 100 e85
Rund2  -100 680 afte /L B 32
Run03 -100 636 il S ok
Run04 -1.00 637 R S pus
Run0S 100 663 RS e 25
Runds  -100 62 Bunld 020 3Lt
Run07  -100 841
Run08  -100 803
Run03 000 225 -
S
Run10 000 811 =
]
g
5
&
b,
-30
20-18-16.14-12-10 -8 -6 -4 -2 0 2 4 6 & 10 12 14 16 13 20
Cffset [f)
Rundl_Left Bevation Runiz_Left Bevation —— Pund3_Left Bievation
——— Run(d_Left Bevation Run0S_Left Elevation —— Run06_Left Elevation|
a0 RunQ?_Left Bevation Run02_Left Blevation —— Run(¥_Left Elevition|
20-18 -16-14-12-10 -8 6 -4 -2 0 2 4 6 & 10 12 14 16 18 20 Runtl Left Bevetios
Offset ()
Run01_Left Elevation Run02_Left Elevation Rund3_Left Elevation|
Run04_Left Elevation Run05_Left Elevation Run06_Left Elevation|
Run07_Left Elevation Run08_Left Elevation Run09_Left Elevation|
RuN10_Left Elevation
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The following is an example of profiles before and after the automated profile synchronization.

Before automated profile synchronization:

e»i-HAaR

ar
Rurdd_Left Elevation Full  —— FunlS_Left Elevation_Ful Funie_Laft Elevation_Ful Funi7_Left Elvation_Ful ‘
|—— Rundi_Left Flevation_Ful

After automated profile synchronization:

e»i-QaRk

——— RefProfile_Left Bevation Ful —— Run0l_Left Blevabon Ful —— Fundiz_Left Elevation_Ful | —— Auni_Left Elevation_Fl
Fun(d_Left Blevation_Ful  ——— Run0S_Left Bevation_Ful Fun0é_Left Elevation_Ful P07 _Left Elevation_ful
e Feu08,_Lit Elrvation_Full Runs_Left Esvaton_Ful Funi0_Left Elevaton_ Ful
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HEFEME O a7 7 A v
e+ c-ORR

] 10
~ RefProfile_Left Bavation_Ful —— Rur01_Loft Elevabion_Ful Run2_Laft Elvation_Full RUNDS_Lot Ecrvation_Ful
Run04_Left Elevation Fll  ——— Rur(5 Lef: Elevation_ Ful - Run6_Laft Elevation_Full Run07 Left Elvation Ful
—— Runle, Elervati Rur03_Left Elevabion, —— Runl0_Left Elevation,
HBIRM% DT v 7 7 A v
«» -OBR

02

00

-0l
-0 6 a? 1;.] &0 w 1;' l"ﬂ 11‘0 160 180 200 prac 2490
Distance (fr)
—— RefProfile_Lef: Elvaton Ful —— Run01_Left Eevation Ful = Runi2_Left Elevation_Ful = Fun(3_Left Elevation_Ful
RunD4_Left Elevation_Ful  —— Run0S_Left Elevatior_Ful Ruani0i_Left Elevation_Ful Runi07_Left Slevation_Full
—— Run08_Ledt Elevation_Ful Runls_Left Eevation Ful  —— Runld_Left Elevation_Ful
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