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Recognizing Variability

N

#Variability in pavement conditions
#Procedures used to collect pavement
condition information
= Subjectivity
= Automated versus manual
= Sampling rate
#Rater consistency

#QOther factors
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What Level of Variability Is
Acceptable?

N

#How will the data be used?
= Network level versus project level

#What level of variability is reasonable?




Overview of QC/QA Activities

_ — Data Processing Data
Field Activities Activities Delivery
_ Activities
eEquipment eDistress Data
Monitoring Processing Timely
Vendor -Sys_terr_ls -Sensor_ Data <« Delivery of
Monitoring & Processing Data
Calibration *QC Checks
Problem o
eCalibration I Resolution Data
Agency Setup Acceptance
S *QA Checks on | or Rejection
e\/erification Data
ePayment
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Field Activities — Before Surveys
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# Calibration of vendor to
agency definitions
= Calibration sites

# Test field procedures

= Safety

= Proper equipment
operation

# Vendor must pass to
proceed
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Establish Acceptability
Requirements
S
DATA REQUIRED REQUIRED REQUIRED
ELEMENT MINIMUM RESOLUTION | MINIMUM
ACCURACY | (Measure to the | REPEATABILITY
Nearest)

Rut Depth +/- 0.08 inches 0.01 inch +/- 0.08 inches run to
compared to run for three repeat
manual survey runs

International +/- 5% compared +/- 5% run to run for

Roughness to Rod & Level, 1 in/mi three repeat runs

Index Dipstick, or Class
| profiler

Faulting +/- 0.04 inches 0.01 inch +/- 0.04 inches run to
compared to run for three repeat
manual survey runs
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Field Activities — During Surveys
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#0n-board verification and validation
checks

= Flag incorrect values

#Data continuity checks
s Check for breaks in the data
s Check for correct location references

#Periodic calibration checks
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Data Processing Activities -
Vendor

N

#Training on
distress ID

#Distress
Identification

#Sensor
processing

#QC checks




Data Processing Activities -
Agency

N

# QA checks by agency

= Sample size
# Resolution of differences with vendor




Agency QA Checks

N

#Consistency
#Completeness
#Uniqueness of key fields
#Data reasonableness
#®Acceptable data ranges




Data Delivery Activities

N

#Vendor is responsible for timely delivery
of data In the proper format

#Agency Is responsible for accepting or
rejecting the data




Oklahoma DOT Pavement Data
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E ODOT QA Tool: Main Menu

Database Setup

\| Oklahoma Department of Transportation
8l PMS Data Quality Assurance (QA) Investigator

This tool provides the Ollaboma Department of Transportation (ODOT) with & systematic approach For
the conduct of their quality assurance (QA) procedures bo check automated data collection results.,

Prior to conducting O checks, the database (DB) manager must Format the condition DB on the server.
Establish Table | once complete, each user must first link to the database using the "Establish Table Links" button,
Links

Database Link: Y1 Cmisriprojectsi 2001101 -074-RM06 Development of QC ProceduresiCs Tool
Development|NEW Development Files 05-05-05MainDatabaseSample.mdb

Qi Checks

Mote: 'Preliminary Checks' and the *Sensor Data Checks' should be completed before Distress Checks,'

Preliminary Checks

Conduct
Preliminary Checks

Sensar Data Chedks

Conduct Sensor
Daka Checks

Wiew Sumrary Report

Distress Checks

Division Selechor

Select the division on which ko
run distress checks,

Diwisior: I 1 <
Distress Check Type

% AC or COMP Distress Data
" 1CP Distress Data

" CRCP Distress Data

" Special Checks

Set ¥alid Variable
Data Ranges

AT Composite Pavement Distress Cabteqory

& |l ACHCOMP DISTRESS GROUPS
" Transverse Cracking
™ aligator Cracking
" Miscellaneous Cracking

™ Raveling
" Pakching
—
¥ Hide Ignored Yalues ‘Category Report:




Database Linking

Establishing the Database Links Cave Links

Establishing links to the main database is critical bo ensure that data is properly retriesed fram, and stared in, the and Close
main database. To setup the tool on your computer, please Follow the steps below to link all needed tables. After
establishing the links, click the 'Return to Main Page' butkon to return ko the main page and begin the QA& checks.

Step 1: Click the 'Establish Table Links' button to bring up the ‘Bccess’ interface thak allows wou to
link to the master database on the server,

Table Links:

Step 2: lse the interface to navigate to the master database location and select "Link" on the dialog box.  This will
populate a lisk of tables within the database to which wou can link.

Step 3: Link ko the following tables by in the main database;

‘&l Sections'; 'QC Documentation Data'; ‘Struckures'; Track Count'; 'Condition'; "Tognaored Yalues';
'"Caorrected MNLF_ID GPS'

Click the "QOK" box to establish the links between the $& kool and the main database,

Step 4: Select the specific table names From the provided lists of linked tables to ensure that the correct tables will be used
in the analvsis. Mote: that during the linking process, "dccess' will add an integer ko the end of a linked table name
if wou current database contains an existing table with the same name.

Database name: NCmiseyiprojectsi2001001-074-R~M06 Developrment of O Proceduresiod Tool
DeveloprmentiMEY Development Files 05-05-05MainDatabaseSample. mdb

'l Sections' table: |tblall_Sections1
'QC Documentation' kable: |t|:|I.ﬁ.F‘Tech_QC_D|:|cumentatin:-n_Data1

'Skructures' table: |I:I:||Structuresl
Track Count' table: |t|:u|Trau:k_Cu:uunt1
'Condition’ table: |CONDITIOP-.I Sample

‘Ignored Yalues' table: |Ign-:nred'-.-'alues
'Caorrected MLF_ID GPS' kable: |t|:IEiegSectiDnGPS

L Lef Lef Lef Lef Lef L]

To access the Database Manager utilities, click on the button to the left,

Erlbd s Bt LN Mote: a passward is required ko gain access ko these utilities,

[
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Setting Data Ranges

B ODOT QA Tool: Valid Data Ranges E

\| Oklahoma Department of Transportation
N4l PMS Data Quality Assurance (QA) Investigator

N

. . Save Yalues
Valid Variable Value Ranges
' General Fields  Sensor Data Fields | HMa Distress Fields | JCP Distress Fields | CRCP Distress Fields |
Crata Element Lo Walue High Yalue Crata Element Lo Walue High Yalue
SURVEY DATE |3;1xznnz |1||'2,|'2EIIII5 FALILT _AWws |n |1
SEMSORS |31 |31 FALLT MaX ||:| |1
FALLT _DEY ||:| ||:|.4
IRI RT |3|:| |5|:u:|
FALLT_CMT ||:| |31
IRILT |3|:| |5|:u:|
IRI_ANG |3|:| |5|:u:| TEXTURE ||:| |2
RUT_AYG ||:| |1 .25
RUT _MAx ||:| |2
RUT_1 ||:| |1|:u:|
RUT 2 |n |1IIIIII
&
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B Preliminary Check - GPS Duplicate Check

Preliminary Check - GPS Duplicate Check | @i

................

— GPS Duplicate Check

The following table containg groups of duplicate latitude or longitude values. The FEEY
value iz inlcuded az a reference to make these duplicate values more wisible,

Fkey | CtlSect | Direction | Chainage | Latitude | Longitude
id 5 03-02 5 0.04 3415775 1800
B 03-02 5 0.05 34.15783 1800

Record: HI 4 ” 1 b IH IHEI af 2

€0 Record: 14| < |] 1 b | Mrt]er 2
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Checks of Supplied Data

N

& Preliminary Check - ODOT Supplied Fields

Category Check - ODOT Supplied Fields Close \

Preliminary Checks of CDOT Supplied Fields

Click on each of the buttons below to run preliminan checks on the different DDOT zupplied figlds. Mate that these checks are
gpecific to anly one district.

Current DISTRICT:; Current DISTRIC

Check Type Status Deszcription
Data Types Check PASSED Checks the data bypes of the fields in the condition table,

ERRORS “hecks the 'MLF_ID' values in the current diskress table against the accepkable lisk of
"MLF_ID" walues contained in the 'thblall_Sections' kable.

CHS ect Check Unchecked _hecks the "CtlSect” walues in the current distress table against the acceptable list of
"CtlSect” values contained in the "tblall_Sections" kable,

Direction Check Unchecked Checks that the 'Direction’ value is either a 's' or a ‘&'

Chainage Check: Unchecked _hecks that the '‘Chainage' walue is greater than zero and less than the maximum
'LEMGTH_3D_MI' value For the 'CEHSect,

GRP Check Unchecked _hecks that the '"GRP' value is equal to ‘T, W', 'O, TI, or ‘TN

[
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QA Interface

#H frm01a_DetailedOutputCategoryReportGenerator : Form

Oklahoma Department of Transportation
PMS Data Quality Assurance Investigator
Detailed Report Generator for Data Categories

Produce Detailed
Repart

Feturn to Main
Page

IUse the controls below ta 1) select the tvpe of checks you wish ko run, and 2) select the data items on which waou wish to

tun. The combination of the bwao will determinge the report that will be created.

uality Check Types Data Element Categoties
¥ Data Formak General Elements Distress Data Elements
[¥ Data acceptability I Pavement Type [# Transverse Cracking (&C, COMP, CRCPY [# Slabs wy Multiple Cracks (JCP)
¥ Data completeness % Geometrics [# alligator Cracking (AC ar COMP) [# sShattered Slabs {ICP)
I Section/Sample ID [ Miscellaneous Cracking (AC or COMPY [ Corner Breaks (1CP)

[+ Data duplication
B Murnber of Slabs Joinks % Patching

[v Datarange

[# Section Lengths E Raveling (AC ar COMP)

[v [rata relationship
Sensor Data [# Transwerse Slab Cracking {JCF)
[ IRI B Longitudinal Slab Cracking {JCF)
[ Rukting
[ Faulting

B Macrotexture

[# sSpalling (1CF)

[# D-Cracking {JCF)

[# Longitudinal Cracking {CRCFP)
[# Punchouts (CREF)




Sensor Data Range Checks
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& Sensor Data - Data Range Checks

Sensor Data - Range Checks Clase \

Section |0 Information

CHSect [03-02 Direction |5_ Chainage | 0.m

D ate Mumber of Senzors
Yar WValue Yalid Range Status lgnore?| | Yanable Yalue WYalid Range Status lgnore?
DATE P2/31/2003 342002 to 1/2/2005 FPazzed [ SEMSORS 3 ANt Pazzed [
IRl Data Faulting Drata
Variable Value Valid Range Status Ignore? Variable  Value Valid Range Status Ignore?
RLRT | EEED Blank r FALILT_AVG | 0 Otal Passed r
IRI_LT EO0 30 to GO0 Pazzed [ FALILT _tds | 0 Otal Pazsed [
IRI_&vG& 128 30to GO0 Paszed [ FAULT_DEW | 0 Oto04 Pazzed [

-
Frutting Data FALILT_CHT | 0 Oto3 Paszed
Yanable Yalue Yalid Hange S5Status lgnore? . .

n acratexture L ata

AU E 0.21) QU FESEEL Yanable Value WYalid Range 5Status lgnore?
RUT_Max | 023 Oto2 Passed B TEXTURE [ 0.843 Ota2 Passed r
RUT_1 100 Oto100 FPazzed [
RUT_2 0 Oto100 Passed -

\PE B TR Record: il_l 1 _M_l af 1




Distress Data Range Checks
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& Distress Data - ALL AC and Composite Pavement Distress

Category Check - AC and Composite Pavement Distress

Section 10 Information

CHSect m_ Drirection |5_ Chainage | 0.03
Tranzwverze Cracking
Yanable Yalue Yalid Range 5Status lgnore?

TRaNsY_1 [ Blank -
TRaNSY_2 [ Blank I
TRansy_3 [ [EER Blank -
TRansy_4 [N Blank [

Alligator Cracking

Yariable VYalue Yalid Hange 5tatus lgnore?
sl [ Blank -
auc_2 | [EEE Blank [
aluc_: [ E Blank -
Tatal ALLIG [ Blank -

Maote: The 'Tatal ALLIG will be Blank. if ane af the
corresponding individal values [e.q., ALLIG_1] iz blank.
Thiz 1z alzo the caze for the Total MISC value,
I AL

Record: 14 | | af 2

Return ko Main

Page
Mizcellaneous Cracking
Yanable Value Yalid Bange 5tatus lgnore?
Misc_t N Blank r
Misc_z [N Blank r
MISC: [ Blank r
TotalMISC [ [EEE Blank r
AC Patching
Yanable Yalue Yalid Range 5tatus Ignore?

acPaTcH E EOIEREEE Out of Range |

R awveling
Yanable Yalue Yalid Hange 5tatus Ignore?
sovel N (DTN Blenk -

When 'TEXTURE" ¢ 0.75, vwalid walue for 'BAVEL' = 0
YWhen 'TEXTURE' = 0.75, valid range for 'BAWEL" =0 to 53

TE=TURE | 0.895 [for the curent zection)




Sensor Summary Report

Microsoft Access
BE - B &V

File Edit “ew Insert Format Records  Tools  indow  Help -

N

L

Tahoma - & - B I U A - - -

B frmGENERALOutputSummaryReport : Form

Oklahoma Department of Transportation ek & o |
PMS Data Quality Assurance Investigator [
General Summary Output Report

This summary table identifies the number of records in the database that are identified as "potential errors" after
comparing the field walues to the chosen criteria, For more information on the specific recards with problems, return ko the
main page and run detailed autput reports on selected data elements or data element categories, |

Sensor Data Elements

Mumber of Records Mok Passing the Defined Data Checks in the Following Categories

Field Mame Daka Format  Acceprability  Completeness Duplication Daka Range  Relationships
IRI_RT Pass Pass 1 Pass 20 nja
IRI_LT Pass Pass 2 Pass Z0 n/a
IRI_AYG Pass Pass Pass Pass 15 nja
RLUT_AVG Pass Pass Pass Pass 5 nja
RUT_Max Pass Pass Pass Pass 4 nja

% >
Form View MM
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Detailed Outputs
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Microsoft Access
E-HBH SRV &

File Edit Wiew Insert Format  Records  Tools

CESect +  Arial - 10 -

AR

Sindi

Help

e

B Detailed Output Form

Detailed Category Output Report

Oklahoma Department of Transportation
PMS Data Quality Assurance Investigator

%], [Blx|
BIX]

Return ko
Detailed Report
Generakor

Ecnrd: 14 1 k| M |kE
Record: 14 1 4 af 1

Kl

|| ctiSect | Chainage | Direction | Field Name | Problemm 1D [IRI_Ri| walid Criteria
Lm 3855 IRI_RT Out of Range - HIGH | 566 Range = B0 to 400
| |03-02 4685 IRI_RT Out of Range - HIGH | 587 Range = B0 to 400
| |03-02 10.78 5 IRI_RT Ot of Range - LOWY -1/ Range = B0 to 400
| |03-02 10795 IRI_RT Ot of Range - LOWY -1/ Range = B0 ta 400
| |03-02 1085 IRI_RT Ot of Range - LOWY -1/ Range = B0 ta 400
| |03-02 108145 IRI_RT Ot of Range - LOWY -1/ Range = B0 ta 400
| |03-02 10.82 45 IRI_RET Ot of Range - LOWY -1/ Range = BO to 400
| |03-02 10.83 5 IRI_RT Out of Range - LOVY -1/ Range = B0 to 400
| |03-02 10.84 5 IRI_RT Out of Range - LOVY -1/ Range = B0 to 400
| |03-02 6.2 5 IRI_RT Out of Range - LOVY -1/ Range = B0 to 400
| |03-02 6.215 IRI_RT Out of Range - LOVY -1/ Range = B0 to 400

03-02 6225 IRI_RT Ot of Range - LOWY -1/ Range = 60 to 400

| »
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Automated Data Collection
QC/QA Recommendations

N

# Provide data quality requirements in the RFP
— make vendor responsible for quality of data

# Verify that the vendor is following its QC plan
# Get distress data in batches

# Require an early submittal of the data

# Check any data delivered by vendor

# Avoid second party relationships to vendor




	Automated Pavement Data Collection – QC/QA Practices
	Presentation Topics
	Importance of Quality Data
	Recognizing Variability
	What Level of Variability is Acceptable?
	Overview of QC/QA Activities
	Field Activities – Before Surveys
	Establish Acceptability Requirements
	Field Activities – During Surveys
	Data Processing Activities - Vendor
	Data Processing Activities - Agency
	Agency QA Checks
	Data Delivery Activities
	Oklahoma DOT Pavement Data QA Tool
	Database Linking
	Setting Data Ranges
	Checks for Duplicate Data
	Checks of Supplied Data
	QA Interface
	Sensor Data Range Checks
	Distress Data Range Checks
	Sensor Summary Report
	Detailed Outputs
	Automated Data Collection QC/QA Recommendations

