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An analysis can be selected by using the Analysis button on the menu bar. The icon of the cutrently 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.

Apply
Edit |

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
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Step 2. Now, change the “bands per octave” from the default value, 12, to a2 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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¥ Use Octave Bands . File Profie Secton | Fiter
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Step 3. Then, supply a name for the new template as well as selecting other input settings. Because
wavelength filters can often be set on a per-profile or per-file basis, the template filter must be

specified here.

Filter Type

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

Original |
My |
New..

[¥] Use Octave Bands File Profile | Section | Fiter
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ot Fre I |w*=0n | Left Bievation Mone
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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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Automated Faulting Measurements (AFM)

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

Profile Selection

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

LB A% kM

Close AddFiles Save Report || Viewer Editor Analysis

Automated Faulting: Inputs

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

Inputs

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

Joint Spacing — nominal joint spacing

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

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

Include Cracks — whether to include cracks in the report

YYYVYyYyy
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Automated Faulting: Inputs

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

Automated Faulting: Inputs
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Available techniques for joint identification are:
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> Step » Downward Spike (F[i1& DA A 7 {5 5)

»  Cutled-edge > Step (27 FIEE)

Outputs » Curled-edge (3ZH E3Y = )

After analysis, results are displayed for each segment. On the left, choose which segment to view. The top HijJ
chart plots elevation versus distance. Faults are marked with points proportional to the magnitude.
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The lower chart shows the location and height of each fault.
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Use the Navigate button to switch to the Joints view. The top chart shows joint spacing in comparison to A i [
the nominal joint spacing specified in the inputs. 525 ko 1066
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Automated Profile Synchronization (APS)

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

The Cross-correlation (CC) is a statistical metric to measure correlation between two random signals. A CC
value of 100% (or 1.0) indicates the signal pairs ate petfectly cotrelated; 0, no correlation; and -100% (or -
1.0), perfect, 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 compatison, the process would require additional, special
treatments (or conditioning) of raw pavement profiles. The “conditioning” includes: same filtering history
for both basis and compatrison profiles, interpolate comparison profile to the recording intetval of the basis
profile (only when the recording intetvals 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 correct for this, the Profile Synchronization can be used to
determine the proper offset of the comparison profile(s) to match the starting point of the basis profile.
Since any two 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.
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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 horizontal offset within the CC sweep analysis. While the
basis profile is fixed, the comparison profile would be shifted to the left or to the right side of
the basis profile at any possible sample interval increments (i.e., offsets).

Profile Synchronization

Maximum Offset (ft) 20

Profile Location Left - |
Basis Filter

IRI Fi

Comparison Filter

IRI {with 250mm Filter)

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

Profile Synchronization
Maximum Offset (ft) 20

Profile Location Left -

g ‘W
Center

IRI (with 250mrm Filter) Right

Comparison Filter

IRI {with 250mm Filter)
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7 MLET,

Profile Synchronization

Maximurm Offset (Ft) [ 20
Profile Location |Left -

Basis Filter
ith Fi
Comparison Filter
RI (with Filter

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

Y,
Profile Synchronization
Maximurn Offset (ft) _ 20|
Profile Location ;rl._eft .|
e
Basis Fiter LIRS
y ) i Center ‘
Filt | Right
Compatison Filter
IRI (with 250mm Filter)
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ProVAL User's Guide / Analyses » NANRN=V T EI Yy THILICRY BET e T AN LT 0T 7 A VTR
DWRET A NVARERETEET, [Wavelength Filter (JFE7 4 V%) 44T 07Ky

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

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

igth Filter

Filter Type IRI - Filter Type l IRI -,

Mone . MNone

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

\ Butterworth High-pass

e | ¥ Butterworth High-pass
The following filters are available: . Close h
e None —_—
e TIRI
e Butterworth Band-pass UTD7 4N el TEET,
e Butterworth Low-pass e None (72L)
e Butterworth High-pass ¢ IRI

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

The cross-cottelation module will automatically pre-process/condition the
entire profile traces, crop the profile between the lead-in and lead-out (i.e.,
the Full section), and perform interpolation (if sampling intetvals are
different between the basis and comparison profile) ptior to computation
of coefficient of cross cotrelation. This process complies with the US
AASHTO R56 specification.

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

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

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

GENET,
The outputs of Profile Synchronization include a table of relative offsets and maximum correlation - -
with the basis profile. File | Relative @ Maximum
File | Relative | Maximum Offset (ft) | Correlation (%)
Offset (ft) | Correlation (%) Run01 0.00 100.0
Run01 0.00 1000 Run02 -1.00 63.0
Run02 -1.00 68.0
Run03 .00 616 Run03 -1.00 636
Run04 -1.00 637 Run04 -1.00 63.7
Runds 100 668 Run05  -1.00 663
Run06 -1.00 63.2
e T 5 Run06 -1.00 63.2
Run08 -1.00 808 Run07 -1.00 841
Run09 0.00 925 Run08 -1.00 808
Runl0 0.00 811
Run(9 0.00 92.5
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 P— &;&yﬂﬂ:ﬂﬂ b TT—— b [Navigate (7 E47— ) |RZ L TCUTOSEIERHBNT 77520V EZHENTEET,
|| e | Comemion 0 el ; > W2 T GBS — RS TOd 7% v hComBIREIE
Run0L 000 1000 : it e —
Run02 1.00 8.0 Profile Synchronization: Correlation Araliee | aemty ottses] Mavigate |
Rund3 100 636 [ ey Pre— Je=sra-aaRa
Run0d 100 637 | Offset {ft) | Comelation (%) | a
RundS  -100 668 Funlll [ 1000
Rund6 100 632 Rudz 00 680
Rund7  -100 841 Rud3 D0 636
Rund® 100 808 Bundd 100 67
Rund9 0.00 25 = Runls M0 668
Runl0 0.00 11 = Punds. 100 612
2 Rul? 00 841
3 Rudd M0 08
S Runld o 925
Funll) ) 811 %
E
30
20-18-16-14-12-10 -8 -6 4 2 0 2 4 § & 10 12 14 16 18 20
Offset ()
Runi1_Left Elevation ‘Run02_Left Elevation —— Run03_L eft Elevation|
——— Run04_Left Elevation Run05_Left Elevation —— RunDé_Left Elevatian| 30
Run07_Left Elevation Run08_Left Elevation Run09_Left Elevation| -2)-18-16-14-12-10 -8 6 4 -2 0 2 4 6 8 10 12 4 16 18 20
Run10_Left Elevation ! i
—— Fund1_Left Bevation Fund3_Le¥ Blevetion —— Rurdd_Left Eievatian
Hund4_Left Elsvation Fund_Left Elevation —— Rurdb_Left Elevatan
Rund?_Left Elevation FundB_Left Elevation Furd9_Left Elzvation|
Runl0_Left Elevation
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ProvAL User's Guide / Analyses > UTNLETATIANTTT () - ¥ 7 b LT R T 7 A b L e L S
Tazy A
#  Shifted Profiles Chart (Flevation) - Basis profile compated with the shifted compatison 0.3
profile.
0.3
0.2
0.2
0.1 014
= 53
200 =
= c
g 2 0.01
~
-0.1 u;a.l
-0.14
-0.2
-0.3
-200 0 200 400 600 800 1,000 1,200 -0.2 1
Distance (ft)
—— RefProfile_LeftElevation Run01_Left Elevation Run02_Left Elevation
Run03_Left Elevation Run04_L eft Elevation Run05_L eft Elevation
Run06&_Left Elevation Run07_Left Elevation Run08_Left Elevation
Run09_Left Elevation Run10_Left Elevation 0.3 - T T T T T
-200 0 200 400 600 800 1,000 1,200
Distance (ft)
B Shifted Filtered Profiles Chart (Slope) - Basis profile slope compared with the shifted RefProfile LeftElavation Run01 Left Elevation Run02 Left Elevation
comparison profile slope, after filteting (if applicable). Run03_Left Elevation Run04_Left Elevation —— Run05_Left Elevation
Run06_Left Elevation Run07_Left Elevation = —— Run08_Left Elevation
Run09_Left Elevation ——— Run10_Left Elevation

» VT NLETANEABBEO TR T s ANTTT (Au—T) - T 4L ZNE (MR
L0 %Iy 7 LT a7y A D Aa—F Lk L= e 77 A LD AT —
-
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160

140

120 \

100 ] |
80 f i
60 |

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

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

Slope (in/mi)

-200 - +
-200 0 200

400 600
Distance (ft)

800 1,000

1,200

——— RefProfile_LeftElevation

——— Run03_Left Elevation

——— Run06_Left Elevation
Run09_Left Elevation

RunD1_Left Elevation
Run04_Left Elevation
Run07_Left Elevation
Run10_Left Elevation

Run02_Left Elevation
Run05_Left Elevation
—— Run08_Left Elevation

A zoom-in view between 10 and 140 ft:

Slapa (in/mi)

0 20 30 40

50 60 70 80
Distance (ft)

100 110 120 130 140

Run03_Left Elevation
Run06_L eft Elevation
Run09_Left Elevation

‘— RefProfile_LeftElevation

Run01_Left Elevation
Run04_Left Elevation
Run07_Left Elevation
Run10_Left Elevation

Run05_Left Elevation

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

Slope (in/mi)

-200 0 200

400 §00
Distance (ft)

800 1,000 1,200

—— RefProfile_LeftElevation

——— Run06_Left Elevation
- Run09_Left Elevation

Run01_Left Elevation

——— Run03_Left Elevation ——— Run04_Left Elevation

Run07_Left Elevation
Run10_Left Elevation

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

10~140 7 o — s DILRER

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

- N = < s 21 s
You can apply the optimal offsets to all compatison profiles by clicking the “Apply Offsets” button. You FILIARIA 7 2 &7 4 2 CENTIMEE T £ T

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

Before automated profile synchronization:

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

After automated profile synchronization:

e o-0RR

0.0

0.1

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

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

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

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

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

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

Power Spectral Density

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

Profile Selection

Any number of profiles may be selected.

Power Spectral Density

|
2

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

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

] Right Elevation

i1 0
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INT—ANR7 MVERE (PSD)

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

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

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

Tl mght Bevation Mo

3| Cwlelp ) leftBevation Ful - booe

I Right Blevaban one

R e

10004

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

1.00e-06

1.00e-07

Slupe knecumh—milytnu'cycltﬂ

g
3

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

Curlelp_LeftElevation]

=
=
2

78771V OBR

2 DT T ANEERT L ENRTEET,

Power Spectral Density

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

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

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

Filter Type | m -
| None |
Filter Type IRI - / _
¥ Butterworth Band-pass
Nane T Butterworth Low-pass

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

IRI (EBEZ 7% 2650

The following filters are available: >
» Butterworth Band-pass (/34 — U —2Z 3 K/XR)
»
>

» None
» IRI Butterworth Low-pass (/3% —T —2 1 —/3X)
B Butterworth Band-pass Butterworth High-pass (/3% — 17—/ A /XX)
P> Butterworth Low-pass
» Butterworth High-pass AjJ
Inputs
ANT T r— NI, ZOFTICHATE T, BRshie7m 7y A VEEELTH, 7071
) : ) : ) —MTRELERA, L, Ty T U= N THETRT 7 ANVOERT AV F EZRELET,
Lrllput Tcran})llat::S arT ;:vaﬂawmblc f(:}: this anlalyslrs}.1 éranfgmg thhc sclcgltcd profiles will not affect the template. » OctaveBands (%7 % —7,32 F) — UseOctave Bands 2417 & . Bands Per Octave
owever, the template set the wavelen; er for each profile. . " i o
? P € P (A7 Z—=TH7=0 DR RE) BAENT72 Y | Constant Frequency Interval (— & & 2 [#]
> (r)ctave Bar;ds - Elnabling Octave Bands will enable Bands Per Octave and disable Constant fR) AMESNCA D ET,
‘requency Interval. Rk S $ — e LNy - [Ny g
B Bands Per Octave - Number of reported data points when a frequency ot wavelength is > Band‘s Per Octave - JABHE o (FIERAS 70, IR D BHBITHIE ST =S RA
doubled ot halved. ~ D%
P> Constant Frequency Interval - The frequency interval when the narrow band report is » Constant Frequency Interval (—i@& MG — Pelrllohs B3k 52 B 5k HE
desired.

Power Spectral Density

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

Two output chatts are available via the Navigate button: Slope PSD against Wave Iength and Slope PSD
against Wave Number. The Slope PSD vs. wavelength is recommended as the default view.

|Power Spectral Density

¥ Use Octave Bands File | Profic Section | Fiter |
|| Curldown 7| Left Elevation Full  None Slope PSD (Wave Number)
Sste Ockeie \;"l [TIRight Elevation Mone
Constant Frequency Interval (cycle/ft) 3005|  CurleUp  [¥]LeftElevation Full - Pone
[ Right Elevation None

1. Slope PSD vs. Wavelength chart

[Logscae | B B

1.00e-03

)
2

Sops Spactral Denslty (Feicyde)
g
[

J00e-07

1.00e-08

s /W““’“VM_P,N,\‘MN\_/\,WW\\

4

10 100 1000
Wave Length (ftjcycle)

——— CurleUp - Left Elevation

2. Slope PSD vs. Wave number chart

ProVAL 1—H—# 4 K / &

A

ZoDWMN T T 7%, A ED[Navigate (7B — b)) [RZ Ko TR TEEF : Ar—7 PSD
IR BIR L A —7 PSD IS T B, An—7PSDIRHERETRAZ ENEELL,

Power Spectral Density , v ! Taugare -y
. Una Octarvr Bands Fibe Prefin Section  Filter L Slepe PSD (Wive Length)
Curldown ™ Left Devation  Full Mo Slerpe PED (Wirve Numbeer)
Lt L I Pughet Ebevsteon Mone
Constant Frequency interval {cycleft) | Cuellp ¥ Lef Becton Full « Hone
3 T Paghet Ebevation Mone
I. A —7PSD LRV T 7
togscie | [y B
100003 I
31.0&-0- s . -
Zfi.wc-ns =
2100008
& |
§1.r.wur |
1.00e-06
[¥] 1 0] 100 1009
Warve Length (Fticyde)
—— Curlellp - Lot Elevation
2. Ar—7PSD LWH s T 7
tegscde | [y B Woares Nuider (cyckeIt): 2.1076 Sope Spactrdl Derity (eyde); 0.0008

i

g
@

Shope Spactrdl Derdity (tioyde)

R

0.001

0.0

%]
Wave Nanber {cydefft)

|Log Scale | (4 B Wave Mumber (cyclefft); 2.1076 Slope Spectral Density (ft/cycle): 0.0009
100803 i
1.00e-04
: s
Z1,00805 \[\J\‘A\/J\/_/\,M \
g 1.008-06
&
\%1 00e-07
1.00e-08
0,001 0.01 0.1 t 10
Wave Number (cycle/ft)
" »
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A Log Scale button in the chatt control toolbar can be used to toggle the chart y-axis between log scale and

ProVAL User's Guide / Analyses

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

Power Spectral Density

Slope Spectral Density (ftjcycle)

/Lse Octave Bands
Bands Per Octave.

[ e

+.00e:04

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

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

7 Right Elevation None

:
2

N
8
7
2

g
-4

B
g
8
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2
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Precision and Bias (ASTM E 950)

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

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

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

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

¥iRight Elevation 1
Run02  [TieftBlevaton [ 304.800000

¥ Right Elevation [
Run03  [FieftBevaton [l 304.800000

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

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

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

5 s A% e “"..Z'..;"'Z =

mmmmmn wmmm o

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

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

¥imight Bevaton E
Run0ll Left Elevation | 304.800000

¥ Rught Eievabon
Runl2  [FlieftElevaton I 304.500000

V' Right Bevation
Run03 e Bevation [ 304.500000

¥ Right Bevaton |
RunGd_ F11ef Flmanion I 304800000 ¥

BIE, ASTM (7 A U R BA B 2%) E17 Vehicle-Surface
Interaction ZEEZX TlX, ASTM E950 DUGETE¥ETTHY . =
DOHEITFEIEESNDL R H Y £5,
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Profile Selection 1 OO HET 7 74V (BasisiZF=v7) E10D®ETa 77400, 11 DT 077 A )V

RI2BERHY EF, 1057 HOF—2 T Hicid. KEIERA 321.8m T, 7 LMRER
Fleven profiles must be selected, one reference profile and ten compatison profiles. The section length 0.3048m TZRFIUE/RY FH A,

must be 1056 ft and the sample interval must be 1 ft, for a total of 1057 data points. = =
P P Precision and Bias
Precision and Bias (Fio  profie 8o Section | Swrgle inkeeval () 15
 Fie Profile B Sample Interval (in) | = Reffrofle Fileft Bevetion | ¥ |FA = 128
RefProfile ¥ Left Flevation 120 CiRige tovatn £ R
] Right Elevation = Rurdi] VileftDevavon | Fld = 120
RUMO1 ] Left Elevation - 12.0 FiRatt Brvatens |
™ Right Elevation [ Bl 5 Left Elevabion Ful 120
Run02  ¥left Elevation = [T] Ful - 1.0 Right Elevation [ o
I Right Elevation 7 = Pl  WieftBevation | RAA - 120
Run3  @ileftElevaton = [F1 Ful - 120 fight Buevation
" | Right Elevation [ Bt WileftBevation U] Fd - 120
RUND4 W LeftElevation 1] Ful - 120 Right Devation |
I Right Elevation [~ Run0S Wit Bevation 1 FA - 120
Run0S  Wlleft Elevation 7] Ful ~ 1z.0 Right Clvabion -
T Right Elevation [T - Funds W leftBevation 0] Pl - 120
RuN0S  ¥]Left Elovation | 1] Ful - 120 " Right Eirvation
"I Right Elevation |© Rud?  WieftBeveon ] Pd - 120
Run07  WileftElevation [T Ful - 12.0 Right Bivation
I pight Elevation [ B8 OiaftFeton T R - 120 s
Run08 11 aft Flevatinn Tl Full - 12.0 hd
Inputs A
N/A P
Outputs by
The outputs of the precision and bias analysis are: REE & /3A T AR O]
> Bias » Bias (US4 T R)
B Precision » Precision (F5EE)
»  Bias Classification » Bias Classification (/3o 7 Z453%H)
P Precision Classification » Precision Classification (5 53%H)
Y
Name Yalue Im Value
[Bias (mm) 0.233 Bias (mm) 0.233
isi 3 s
Precision {mm) 0.265 ecision (mm) 0.265
Bias Classification 1
e Bias Classification 1
Precision Classification 1 L
Precision Classification 1
{

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

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

Profile Selection

Comparison profiles and one basis (in a two-channel format) or two basis (in 2 one-channel format) profiles
may be selected. Selection of a basis profile is only required for the accuracy test. Selection is on a file basis;
all profiles in a selected file will be used, if possible. Only profiles marked as Left or Right will be analyzed.
Left profiles will only be compared against other Left profiles and the same for the Right profiles. All user-
selected files will be assighed a run number by the program — starting at number 1 or whatever lowest,
missed consecutive number for the current selection. The users, however, can edit the numbets as needed.
The run numbers will disappear if a selected profile is assigned as “basis” or reference profile. For
informational purposes, the proﬁles available in each file will be listed, as will the sample interval.

CloseldﬂFlsSaveRmMsEdhr

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

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

Filter Type IRI .

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

e ose

g
]
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70774 AT 21— (PCM)

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

70771 VORBRIR

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

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

mmmmmmm

: =t | ¥ Compare_D1 Left + Right 1| o.m
Mrimum Repestablity (%) | 92 Wi Compare 02 Left +Right 2 0599560
Mewmum Acaracy (%) [ %0 ¥ Compare 03 Left +Right 3 0.999960
- W Compare_04 Left + Right 4 0999960
Bass Fiter 1L {wish 250mm Fiter) ¥ Compare_05 Left +Right 5 0.599560
[ Ref LWP_01 Left v 0.9995%

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

HETn 77 AV LT1oL, KT 077 AU LT 120, 200K T 4 VX 28
THZENTEET Ry T T v T ULV RTET 7 RALT, T4 NI DREEEZ DT
[Basis Filter (J&#:~7 ¢ 1%) 1% 7-1Z[Comparison Filter (JtLik7 (/L 2) |ONA =Y 0 %
Vw7352 tRTEET,
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The following filters ate available:

»
»
»
>
»>

Inputs

Input Templates ate available for this analysis. Changing the selected profiles will not affect the template.

None

IRT

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

However the template will set the wavelength filter for each profile. The inputs include:

| 4

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

Maximum Offset (see Cross Correlation for detailed description)

Profiler Certification

Maximum Offset () | 5

Minimum Repaatability (%) ﬁ‘
T |
Basis Filter IRI {with 250mm Filter)
Comparisan Filter i Eil

Tf a basis profile is selected, the sample interval should be less than 2.75 in. Tfnot, a
warning would be issued along with the analysis results.

Similar to the Profile Synchronization module, the Profiler Certification Module will
automatically pre-process (condition) the entite profile traces, crop the profile
between the lead-in and lead-out (i.e., 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.

Users need to define lead-in/lead-out distances on the Fditor/Basic screen, and
left/right channels for each profile on the Editor/Info screen.
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UTFO7 4 VEB3RATEET,
» None (72L)
» IRl (HERT 7% 2 $6550)
» Butterworth Band-pass (/34— —2Z/3 K/XR)
» Butterworth Low-pass (/X —TU—21—/%2)
» Butterworth High-pass (/X% — 7 —Z /A /XX)

Ah

ANT T r—MI, ZOITICRIHTEET, BRLZT 77 A VEEELTH, 77 L—
MIEBIIH Y XA, 2L, TV T L= TETO T 7 ANVDERET ANV ZERELET, A
TNILLTF D@y ¢T3,

» KA Ty N GEMBAOZDICHAMRBEEZSRL T ZE)

» P EFBREOBEMEO /ME S L < IXE AR

> CEEHEAHBIREOMEE O foIME S L < IXEHE

Profiler Certification

Minienum Repeatabdty (%)

Minknum Accouracy (%)

Basis Fiktor IRL{with 250y Fiter)
Comparison Fiter [BL(wih 250mem Fiter)

HMET 07 7 A NOY T NVEIEIL 2.75 A TR TRITIIER Y XA
2.75 A Y FARIGTIRWEGE . RITRER & & bICBEERFESNET,

T 77 ANDRMEY 2 —VERBET, a7 74 THEHE Y 2 — Vi34
BOTa 77 A0 F—R % BEPICHTLEE LT (RES) . 5IZiAR L5
ZHHLOMTTr T 7 A L&Y LT (b baXE) ., fHAMEGREK
OHFEOHNS (o TV o TRENERET 7 7 A LT a7 7 4 LD
TR MM EITVNET,

Editor ® Basic M ([Navigate] Ci##) T lead-in (8 ZiA%A) /lead-out (5]
HIL) FHEEZ E . Editor @ Info Wi ([Navigate] TI#IR) TH 7o 7 7 A /L
DREFT % XN EEDDLERD Y F7,
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Outputs

Under Navigate, choose from the Summary Results or Detailed Results.

|- Analyre

‘ Profiler Certification: Summary Results
I

Statistic | Repeatability - Left | ility - Right | Accuracy - Left Accuracy - Right |
Comparison Count 10 10 5 5
% Passing 100.00 10000 100.00 100,00

The summary tesults include the following;

Repeatability - Separate results will be listed for each profile type (left and right). The distance and
correlation value at the point of maximum cortelation will also be shown for each combination of profiles.

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

Statistics - Summaty of statistics (including: comparison count, % passing, mean, minimum, maximum,
standard deviation, and grade.).

iProﬁler Certification: Summary Results
‘ =

Vo stz e Navigate Q‘H

| Statistic Repeatability - Left | Repeatability - Right | Accuracy - Left | Accuracy - Right |

Companson Count 10 10 5 5

% Passing 10000 10000 100.00 100.00

Mean 9742 9310 9394 9520

Minimum 9639 9890 9207 9474

Maximum 9838 X 9553 95.74

Standard Deviation 07 02 14 04

Grade Passed Passed Passed Passed

[Run |Left |Right | |Run 2 | 3 |4 [5] ||Rani 2 |3]4|5]| [Run| 2 3|4 5] |Run 2 |34 5
1085 85 18 @ 9w 1-01 01 00 02 19 9 9 @ 10101 0002
2 9% 85 2 9@ 9% % 2 020103 2 99 09w 2 020102
3 a8 5] 3 % 97 3 01 01 3; 100 99 3, 0101
4 93 5| & a7 4 03 4 £ | 02
5 92 % :
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A

4 ED[Navigate] 7R # > C, Summary Results (#I&#55H) %7213 Detailed Results (FEAIER) A2 A
TLIEEW,

iPmﬁ:rC!rtﬁcnﬁon: Summanr Results jo Aashae
i!m Fepeatability - Left | Repeatability - Right | Accuracy - Left | Accuracy - Raght
| Comparnon Count 10 10 5 5
| % Passing 100.00 10000 10000 10000

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

Repeatability (FFEiPE) — fHx OfERIZ, (R OT a7y A - 24 7L A MEhET,
I ROMHBBIMRONLE ORHEE B S, e 7 7 A VOMERZ L ITRENET,

Accuracy (FEE) — flHlx OfERIE, Frrpn - ¥4 782U A MIERSNET,

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

BIMEDEHE%) . mean ((FH) . minimum (%/)) . maximum (JzK). standard deviation (BEYE(RFZZ)
grade (/'L —K))

Profiler Certification: Summary Results A I tige il
| Statnbe FRepestabildty - Left | Repestability - Fight Accummcy - Lot Accuracy - Roght |
Comparinen Court 0 n 5 5
% Paasing 10000 10000 10000 10000
Mesn o 10 935 Bx
Mirarmarn wn - o L]
Mamimum 3 9953 9553 "M
or L=
Pased Prmied
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The detailed results contain additional information about each repeatability and accuracy comparison.
Statistics include correlation, shape coefficient, roughness coefficient, offset, basis IRI, comparison
IRI, and IRI difference.

Profiler Certification: Detailed Results

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

031

concreted concreteS 9737 0997 9758 03 823 7847

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

ProVAL 2 —#%—H4 F / @i

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

Profiler Certification: Detailed Results

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

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

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

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

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

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

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

| concrete concreted 9896 0995 04 01 7675 k] 075

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

- concretel 9468 OSB 95.76 -10 7594 7683 17

concrete 9553 0803 9%6.20 10 7584 47 152

concrete3 9433 0984 95.86 10 7594 84 250

concreted 9308 0975 9543 10 7594 7823 302

concreteS 9207 0979 9410 10 7594 T84T EET] 1§

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

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

Profile Selection

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

Profilograph Simulation

Blanking Band (i) [ 0.20| | Fle | Profie | Bass | Section | Fiter

s Proe Blimev| 1 [Pl ~ ptiersortLowpes (.57 )|
Width (ft) FirRgley [El MNone I

Miimum Scallop Height ()~ [ 0.000

scsprorg e 01)

SegrentLara ()

| © Raw Profle ndex 5 Rounded Profie Tndex |

b Whed e |

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

Filter Type ¥ Butterworth Low-pass

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

The following filters ate available:

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

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

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

707 71 W OBR

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

I e \ﬂlm***“'

'nuz Add Fles Swve Repot | Vews Edier Analyss Dg
h--&ﬂ--ﬂ
Profilograph Simulation o Vet Wy k_m o o N w

" UsaMieposts | [ Soreenshot

LAqmn.'fqus'l..‘
s .|

Banking Band ()

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

[ ©Rawprofie index @ Rounces profie index |

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

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

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

Blanking Band

Minimum Scallop Width

Minimum Scallop Height

Scallop Rounding Increment

Segment length

Selection for reporting Raw or Rounded Profilograph Index

Wheel Offsets
|Proﬁ|ograph Simulation

YYYYYYY

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

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

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

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

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

wheel offset values.

Whesl Court iz | 12:wheel Mode!

" name Yalue ()
¥ Offset 1 875

[ Offsek 2 1125 offsetd
Offset 5 1375 offsetd

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

offsetd
offsetd
offset2

o offsetl

|
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A%

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

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

Yy vyvvwvy

Blarking Band () _ 0.0] DR O R 2L B T E b D — R S O
Minim Scallop Width (ft) 2.000| T, 30m M EOBERIERENLE.  (H#L:ASTM E
e s — 867-02) [HAS 2 : BmiMEIRIZBE 2 HiEE L 0 ]
Sealop Rounding Increment (in) 0.10
Segenent: Length (Ft) <28
) Raw Profie Index £ Rounded Profile Index

b Wheel Offsets...

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

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

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

IR - 12-wheel Mode!

offseth
offsetd

offget]
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Outputs

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

profile.

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

I 1

A E R

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

&
o

-]
o

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

~——— Profile; LElev

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

version of the chart.

Profile Profile; LElev - L "8 ]
Seallops Al -
A < ) 0.7
Scallop | Start Distance (ft) | Stop Distance (ft) | Height (in) | =
w 21452 235 oos e
Down 281.77 296.82 0.05 05
e 0544 310.99 005 o
Down 3,198 3,205.55 0.05 E
Up 3,478,07 3,492.95 005 % i
lp 3,643.57 3,646.03 005 go2
Up 3,794.22 3,800.61 0ss| %D_l
p 4,035.44 4,045.14 0.05 B0
Up 4,199.79 4,206.39 0.10 i
Dowin 4,219,14 4,224.00 0.10 0.1 T
Down 4,224.10 4,229.39 0.10 02
Up 4,232.71 4,243.49 0.20
Down 4,247.98 4,255.72 0.05 o3
Dovin 4,310.31 4,324.25 0.10 0.4
L= 0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000 5,500 6,000
Up 4,328.01 4,342.63 0.30 Distance {ft)
Down 4,346.66 4,356.09 0.0
Downy 476876 4.776.09 oo w4 Li
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ProVAL A——HA K / &

A

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

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

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

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