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Overview

e Backgroundn PavemeniDataCollection
e Backgroundn Certification

* Why Upgradeto 3D Systenfor Profiling?
e StandardRevieW(AASHT®56)

* CertificationSiteDetalls

o CertificationResults

e Futurelmprovements
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Backgrouncdn PavemenDataCoIIectlon

«2001

« Begametwork fevelprofiling
* Distressanalysidrom ROWimaging

« 2005
o Startedexperimentingwith line scanpavementimaging

« 20006

e Purchased. RI&and LRMS3o0 beginnetwork fevel
collectionof pavementimagesandtransverseprofiles
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« 2009

e Purchased.CMSndstarted
network tevelcollectionof 3D
pavementdata

« 2015

e PurchasedMUsfor LCMS
andbeganextracting
ongitudinalprofilesfrom 3D
pavementdata
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Backgrouncdn Certlflcatlon

« 2010
» Beganworkingwith walkingprofilers

« 2011

» Setup our first SurPRQGite near Stoughton Wi
with rented equipment

« Hadnumberof issuegassingon this site due
to rutting and other distresses

 Valuabldlearningexperience
» Createdinternal certificationprocess
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Backg rouncdn Certlflcatlon Cont d.

¢« 2013
* PurchasedurPR@G500
« Setup new sitein Fitchburg,WiI
 Newroadwith two lanesin eachdirection

¢« 2015
 Certified RSRat NCAT
 CertifledLCM&t Fitchburg Wi site

¢« 2012-2016:
» Setup SurPRG@itesin AK,DE KSKYOK,andUT
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e Streamlingpavementcollectionvehicle
 Singlesourceof pavementdata

» Systemhasprovento berepeatable

e Accountsfor mostdriver wander

 Ability to extractlongitudinalprofile from anywhere
acrosghe detectedlane

 Offersoption to usea bridgingfilter transverselyand
longitudinally



 RPUG 2016 oz

Standard_CI\/ISDellverabIes _

e Crackdetection  MacrotextureEvaluation

e Transversérofiles (MPD,MTD)

« Rutting  Detectionof Raveling

» Transversdoint » Potholeand .
Detection DelaminationDetection

- Faulting * BleedingDetection

 Longitudinalloint
Detection
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Deliverablef\ddedwith
IMUS

e LongitudinalProfile

o |RI

e CurveandGrade

» CrossSlope

« Water EntrapmentDepth
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CrackDetectionRepeatability
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Runl Run2
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|dealconditions:
Centeredon lane

Not idealconditions:
Driverwandersto
the right
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4.000
Points



" RPUG 2016 ixxs:

Standard?eV|ewAASHT(R56
e Equipment(Sectionb)

* EquipmentCalibrationVerification(Sectiont)

» OperatorCertification(Section/)

* EquipmentCertification(Section8)



RequirecEquient
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« AASHTM®1328isreferencedfor the requiredequipment

“Thelongitudinalpavementprofile shallbe measuredusing
equipmentin whichthree primarytransducersare used.These

transducersnclude:

1.
2.
3.

Aheightsensoithat measureshe distancebetweena vehiclereference
point andthe pavementwhile the vehicleis traveling

Anaccelerometethat measureshe verticalacceleratiorof the vehicle
asit movesverticallyin responsdo the pavementprofile

Adistancesensotthat providesa locationreferencefor the vehicleasit
travels.”
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cation

EquipmentCalibrationve

fi
* Must executesuccessfubouncetest andblockcheckper

R57prior to movingon to equipmentcertification

 BounceTlest

» Simulate2,184feet of collection;828feet static,528feet bouncing,828
feet static

e Staticsectionsshouldbe lessthan 3 in/mi andbouncesectionlessthan 8
iIn/mi (ignoringfirst andlast300feet aslead in andlead put)

» BlockCheck

» Must measureplate, 1 inchblock,and2 mchblock
* Measurementsnustbe within 0.01inchesof knownheights

q
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StaticValidation

e Knowndimensions

* Verticaland
horizontal
measurements

 Focuscheck

» Measured6 times

e Left,centerand
right for eachpod




* Operationof aninertial profiler shouldonly be
performedby a certified operator.

» Operatorcertificationshouldincludethe following:
e Completionof atraining course
 Written examination
 Practicalexamination
e Documentationof certification
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EquipmentCertification
e TestSections
 Shouldbe at least528feet
» Shouldbe flat and without curvature

« Shouldtest on multiple siteswith rangeof IRIvalues
e Smooth:30— 75in/mi
* Medium 6mooth:95— 135in/mi
* Medium Rough:<200in/mi
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Eqmpmenl(:ertlflcatlon q
Cont'd. oy
» ReferencdProfiles

» Referencalevicemust
collectat 1 m intervalsor
better

» Collect3repeatrunsin each
wheelpath

» Averageaepeatabilityof the 3
runsshouldbe at least98%




EquipmentCertification,Cont'd.

* VanProfiles
» CollectlOruns,5runsat 2 different speeds

e EquipmentRepeatability
« ComparindlOvanrunsto themselveshouldhaveanagreement
scoreof 92%with ProVAL certificatiomodule
e EquipmentAccuracy

« ComparindlOvanrunsto referenceprofilesshouldhavean
agreementscoreof 92%with ProVAL certificatiomodule
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LocaICertificationSi

e Locatedn
Fitchburg,WIlon
LacyRoad

« 2 lanesin each
direction

e 35mphspeed
limit

 |IRlof ~80In/mi

« 528feetlong

apolis

WISCONSIN GreegBay

Rochester Oshkosh
(o] o

|
I
Maiison Milwgukee |
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CertificationResults- LacyRd

Statistics
Statistic Repeatability - Left |Repeatability - Right |Accuracy - Left |Accuracy - Right
Comparison Count 45 45 10 10
% Passing 91.11 100.00 100.00 100.00
Mean 93.92 96.12 92.60 93.66
Minimum 90.32 92.35 90.68 91.65
Maximum 97.18 98.09 94.87 95.13
Standard Deviation 1.6 1.3 1.2 1.0
Grade Passed Passed Passed Passed
Accuracy (%) Repeatab|||ty |_eft Correlatmns (%) Repeatablllty nght Correlatlons (%)
Run |Left |Right Run 7 9 (10 Run 7 10
1] 93] 93 1{94 (96 96|92 |94 |94 | 94 |94 | 93 1196 (97 |97 |96 (96|96 |97 |98 | 95
o I 2 94|93 |94 |97|96|94 |96 | 94 2 97|98 |96 |98 |97 |94 |97 | 96
3 91 94 3 97|92 (95|94 |93 |93 |93 3 9719619819894 |96 97
S e 4 90 (93|93 |94 |92 |90 4 9519696969795
5 95| 93 - 9419319019295 5 97|96 | 95|96 | 94
o I S 6 97|93 |96 | 96
6 97194 |95 | 94
7| 92 95
7 95 |96 | 94 7 94197 |97
8| 92 92
10| 94 95 9 93 9 96
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CertificationResults- KingfisherOK

Statistics
Statistic Repeatability - Left |Repeatability - Right |Accuracy - Left |Accuracy - Right
Comparison Count 45 45 10 10
% Passing 97.78 100.00 100.00 100.00
Mean 95.25 98.39 95.43 97.87
Minimum 91.44 97.02 93.00 96.90
Maximum 98.18 99.49 96.79 98.84
Standard Deviation 1.8 0.6 1.0 0.6
Grade Passed Passed Passed Passed

Accuracy (%) Repeatability - Left Correlations (%) Repeatability - Right Correlations (%)

Run |Left (Right Run | 2|3 (4|5| 6|7 (8|9 10 Run [ 21374516789 /10
1 93 97 11921969392 |95|96(97 (95|91 1/98/98|97/98]98|97(98|98 |97
2 95 97 2 95|97 |97]|95|95(93 (94| 97 2 99/98|99|99|98|99|99| 99
3 95 97 3 95194 (9797|197 (97|93 3 98/99|/98|97|99(98 | 98
4 97] o8 4 98 95|96 |94 | 95|97 4 98|99 |99 98|99 | 99
5| 96 98 5 94| 94|93 (94|97 5 98|97 (99|99 |98
6| 26| 99 6 98 |96 | 96 | 95 6 99 |99 |99 | 99
7| 9% 97 7 97|98 95 7 98|98 | 99
o| os| o : 8 o3 : ke
9 94 9 99

10| 96 98
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CertificationResults- PiedmontOK

Repeatab|||ty Left Correlatlons (%) Repeatab|I|ty nght Correlat|ons (%)
Run 7 9 [10 Run 7 10

1(97|95|96 (97|93 (94|95|93 |96 1198 (9898|9898 (98 (98 (97|99
2 94 (9695|9193 (93 (90|94 2 98 (97197 (97|98 (98|96 | 98
3 96 (96|96 (98|96 |94 | 98 3 98 (97|98 (98|99 (97|99
4 98 (94 |96 |97 95|97 4 99(99(99 (98|99 (98
5 94 |97 |98 |96 |97 5 99 (99 (98 (99| 98
6 97|96 | 95|96 6 99198 99|98
7 98|97 |98 7 98198 |98
8 98 | 97 8 98 | 98
9 96 9 98




FuturePlans

e Establismew sitesin Madisonareato includevarious
pavementtypesandrangeof IRIvalues

« Workin variousspeeddgo vanruns
« Work on getting referenceprofile repeatabilityto 98%

e Updatecollectionprocedureto output profile at end
of run by processingn realtime



Questions?



