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Introduction

» QA Tool for LTPP proflle data
. Recommended for development by




Purpose

* View and analyze pavement proflle data

* File formats
— .erd -
=R
— .ppf =

: Other fol rm ats e

S o




Fundamentals - Pavement Profilers

o Profllers have evolved over
the Years pulis
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Profile Analysis

In order to use the information in a pavement
profile, it must be analyzed first.

n

ProVAL

IR, RN, Pl, etc.




Filtering

. A digital filter is a-"caICU'-Iation'-procedure '
that transforms a series of numbers (a (
S|gnal) into a new series of numbers
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Filtering
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Passenger Discomfort

. Resonance of the abdomlnal cavity Is at
about 5 Hz (for vertlcal acceleratlon)

e Minimum tolerance for hortzontal
acceleratlon IS at about 1 Hz




Road Roughness

Many types of road roughness measures.
are available: | e

— International Roughness Index (IRI)
— Ride Number (RN)
— Profile Index (PI)




International Roughness Index

IRI is influenced by wavelengths ranging
- from 4 to 100 ft.
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Ride Number

RN is influenced by wavelengths ranging
from about 2 to 33 ft.
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California Profilograph




Before and After

Elenvation (inchas)

7

Frafile Elavation (inches)

0.5 1
057
0.4
0.3
EIZ-

400 b 300 1.000 1,100 1,200 1.300 1.400 1,500 1.600 1.700 1,600 1.900 2.000
Dhstance (f)

Lhrstanca (i)




Add Blanking Band
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Frequency Response of Profilograph

Profilograph

0.5 1.0 1.5 2.0
Wave number x Base length (Cycles/base length)




Profile Analysis

. ASTMESSD.
» Cross Correlatlon _;' -
. Power Spectral DenS|ty




ASTM E 950

« ASTM E 950 deflnes preC|S|on and blas '.
of Iongltudlnal proflles L




ASTM E 950

» Requires 10 runs of the same profile

+ Profile must be 320 m (1056 ft) sampled
at 0.30 m (1 ft) mterval e _

» Total of 1057 elevatlons s




Cross Correlation

» For road proflle appllcatlons correlatlon :
coefficient it is used to synchronlze
repeat measurements e

« Most common dlfference |s varlatlons |n
start Iocatlon on repeat preflles '




Cross Correlation
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Cross Correlation

- Cross correlation analysis determines the
optimum horizontal offset to maXimi'ze' Se
agreement between the two proflles

» A plot of honzontal offset Vs correlation
coefficient is obtamed by Calculatlng the

coefficient for each possible offset (each step _
in the data) W|th|n a reasonable range




Cross Correlation

The maximum correlation coefficient
achieved is 0.9, by offsetting the blue
profile +4.5 feet

Correlation Coefficient (-)
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Power Spectral Density

« APSD is a set of Wavelengths |
amplitudes, and phases that desorlbe

the individual smusmds that make up
the profile - =~ .

e For pavements the PSD hlghllghts =
predomlnant wavelengths m the road e
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Power Spectral Density
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Power Spectral Density
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Power Spectral Density

Slope PSD - Log Y Scale
o ~ 15 ft/cycle
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Power Spectral Density

Slope PSD - Normal Y Scale




Availability

* Profile Vlewer (ProVaI)1 O currently
available - :
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: Contact T S
- Resource Center Pavement Englneer = =
—LTPP Products Englneer




Future Development/Enhancements

* Profile Vlewer (ProVaI) 2.0 under --
development sgom..

. Enhancements G e
— Contlnuously reported nde statlstlcs
e = f_w:h
— Band- pass f|ltered analysrs

— localized roughness ID techmques = e
— grinding Slmulatlons




~ QUESTIONS?

Mark Swanlund

Federal nghway Adm/n/stratlon'_ _' N
Office of Pavement Technology Rt eae

202 366 1323

mark swanlund@fhwa.dotgov
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