QA/QC: Oklahoma DO

2007 National Conference on Pavement Management
May 6-9, 2007 - Norfelk, VA

Presented! by/:
Justin Calvarese, P.E.
Oklahoma Department of lranspertation




QA/QC: Oklahoma DOT

Justin Calvarese, P.E.
Oklahema Department off lTranspertation
Planning & Research Division
Pavement Management Branch

Special Thanks tox:

@O PavementVianagemenic Branch

9 GiRger VicGovers PLEN Pavement Vianagemenit EReineer
s BilifDIckRsen; diranspertaten Vianager




Checking Data Quality

1. Why?




Overall QC/QA Process

Checking the

final condition 1. Pre-
collection
database

| AS Data

5. Final Collection Cycle
Delivery

3. O
€
4. Prelim ’

Deliveries



Bringing it All Together
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How Did The Process Evolve?

¢ Started out with individuall queries

¢ Contract with APTech
— Checked distress ratings
— [DecUMERNL PrROCESS
— Combine Inte Gne precess/interface

¢ Evolved intoe QA leol




Why Use A Tool?

¢ Lots of data

— 8,000 miles collected every 0.01-miles or
800,000 records annually

¢ 65 data fields
— 10 supplied by ©DOIF In shell
— 55 collected by contractor

¢ 800,000 x 65 = 52 millien preces of
datar ampuasiing




The QA Tool - What s [t?

1. OA Tool
— An Interface/program

2. Condition Datalase
—  Shell filled 1n by the: contractor

2. QA Database
—  ODOI-Inventenry: talkles
— Uiy tanles
— Jlables for tracking resulits




How Does It Work?

1. QA Tool

H B
e

/[

3. QA Database

Inventory Tables
Utilities Tables
Tracking Tables

atabase




QA Tool — The Interface

EE 0DOT QA Tool: Main Menu |

™\ Oklahoma Department of Transportation
PMS Data Quality Assurance {QA) Investigator

This kool provides the Qklahoma Department of Transportation (ODOT) with & systematic approach Far
the conduck of their quality assurance (QA) procedures ko check aukomated data collection resulks,

—5Step 1. Establish Database Link,
Prior to conducking QA checks, the database (DB) manager must Format the condition DB on the server,

Establish QA Cnce complete, each user musk First link ko the database using the "Establish Q& Database Link" bukton,
Database Link 4 Dakabase Link: Ciusr2iPlanning PMSARPTech QaDatabase, mdb

—5Step 2. Select Division ————— —Skep 5. Distress Checks

Select the division on which ko
run distress checks,

Division: |__[1 - ¥ AC or COMP Distress Data ' ALL ACJCOMP DISTRESS GROUPS
" ICP Distress Data

-Distress Check Type ———————  —&C/Composite Pavement Distress Caktegory ——

™ Transverse Cracking

—Skep 3. Preliminary Checks —— " CRCP Distress Data ™ alligator Cracking
" special Checks

™ Miscellaneous Cracking

Conduck
Preliminary Checks ™ Raveling

™ Patching

—5Step 4. Sensor Data Checks —;

Conduck Sensar

Data Checks ¥ Hide Ignored Yalues Status: gcatﬁésgrﬂ;apfzwté

It is recommended that the database be compacted often ko

View Summary Report Compact Database control database size. Please be patient during this process,




QA Database

ODOT Tables
atabase (Access 2000 file formakt)

‘ppen stlesn ew | X s [EE]E ¢ All_Sections
-
Create table by using wizard —_— S e Ctl O n I e n g t h S
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QA Database

Utilities Tables

-'._‘:E QADatabase : Database (Access 2000 file format)

¢ Data Types Table

— What Is the field
Supposed to be?

NEREN M ¢ GlobalDatabaselnfo

— Stores links to the
QA Tool

¥ Rangelnpuits

— EXpected highs and
leOWS) for Senser and
distress data

|
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QA Database

1,1_:5 QADatabase : Database (Access 2000 file formak}

Tracking Tables

i

¢ lgnored Values

— We investigated and
want te Ignere an
error

» Summary. lable

— What has passed the
checks and what
hasn’t
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Simplified Work Flow

1. Divide up database
— By field divisions
— Vere manageanle size
—  [Easier to) keep track

2y Seb Up the @ANeel (ks the tales)

3. Do the Checks




QA Tool Detail Process

.etup ) C Check ) (Summarize)

ide
ndition DB

tablish Links
eate Ignored

d Summary
bles

Preliminary
Checks

Sensor
Checks

Distress
Checks

Misc Checks

Resolve Data
Problems

Summarize
Results in

QC/QA
Report




QA Tool — Getting Started

EE 0DOT QA Tool: Main Menu |

™\ Oklahoma Department of Transportation
PMS Data Quality Assurance {QA) Investigator

This kool provides the Qklahoma Department of Transportation (ODOT) with & systematic approach Far
onduck of their quality assurance (&) procedures to check automated daka collection resulks,

—Step 1. Establish Database Link,
— J&ieﬁ-!u'mlﬁﬁ:ting QA checks, the database (DE) manager musk format the condition DE on the server,
Establish QA Cnce complete, each user musk First link ko the database using the "Establish Q& Database Link" bukton,

Database Link 4 Dakabase Link: Ciusr2iPlanning PMSARPTech QaDatabase, mdb

—5Step 2. Select Division ————— —Skep 5. Distress Checks

Select the division on which ko
run distress checks,

Division: |__[1 - ¥ AC or COMP Distress Data ' ALL ACJCOMP DISTRESS GROUPS
" ICP Distress Data

-Distress Check Type ———————  —&C/Composite Pavement Distress Caktegory ——

™ Transverse Cracking

—Skep 3. Preliminary Checks —— " CRCP Distress Data ™ alligator Cracking
" special Checks

™ Miscellaneous Cracking

Conduck
Preliminary Checks ™ Raveling

™ Patching

—5Step 4. Sensor Data Checks —;

Conduck Sensar

Data Checks ¥ Hide Ignored Yalues Status: gcatﬁésgrﬂ;apfzwté

It is recommended that the database be compacted often ko

View Summary Report Compact Database control database size. Please be patient during this process,




Set Up Database Links

0DOT QA Tool: Database Setup Tool

Database Utilities

—Step-By-Step Database Setup Procedure

WD the "QA database”
st
4 Database Path

| PTechiQADatabase . mdb

Link. Q4 Daktabase

Skatus Complete

‘Bll_Sections' kable: |2IZIIZIE_.ﬂ.II_SecI:in:|ns 'RailCrossings' kable: |I:I:|IRaiI_Crn:|ssings
‘MiscQCData' kable: |I:I:|IMi5|:_QCData 'BegSectionGPsS' table; |t|:u|BegSectiu:unGF‘5
‘Rangelnputs' kable: |Rangelnputs

—Skep 2, Establish the link ko'She condition database

Condition Dakabase Path
Cusr2iPlanning i PMEYAPTechl 2005 _Dive, mdb

Link Condition Database |

Skakus Complete

'Condition’ table: |Div_8 ]

—Skep 3. Create tHE 'Tgnaoredialues' and 'Summary T ables' ipthe O/ Database

Create and Link 'Tgnoredyalues
and ‘Summaty Table' Tables =

—Database Manager Tools

[ratabase ManagerPassword Setup Sek Valid Yariable Data Ranges

Ilze these cantrals o change the database manager passwiord, Save Password

Sek alid Variable

Current password: “odok”
. [ata Ranges

Mew passward: Re-enter new passwiord;




QA Tool — Start The Checks

ES 0DOT A Tool: Main Menu x|

Oklahoma Department of Transportation
PMS Data Quality Assurance {QA) Investigator

This koal pravides the Cklahoma Department of Transportation (O0OTY with & systematic approach Far
the conduck af their quality assurance (QA) procedures ko check automated data callection resulks,

—5Step 1. Establish Database Link,
Priar ko conducting 98 checks, the database (DB manager musk Format the condition DB on the server,

Establish Q4 Cnce complete, each user musk First link ko the database using the "Establish Q& Database Link" bukton,
Database Link | oa patabase Link: Criusr2iPlanning|PMSAPTecH | QADat abase. mdb

ep 2. Select Division - —5kep 5. Distress Checks

Selet T O ich to -Distress Check Type ——————  —&C)Composite Pavement Distress Cakegory ——
tun distress checks,

Division: | 1 =] ¥ AC or COMP Distress Data % ALL AC)COMP DISTRESS GROUPS
" ICP Distress Data ™ Transverse Cracking

—Sheg’s. Preliminary Checks || € CRCP Distress Data ¢ alligator Cracking
" sSpecial Checks

rl . .
Conduct | Miscellanecus Cracking

™ Raveling
™ Patching

Preliminary Checks

—Step 4. Sensor Data Checks —;

Conduck Sensar

Data Checks ¥ Hide Ignored Values Status: éﬁiz;zﬁzmrté

It is recommended that the database be compacted often ko

View ummary Report Compact Database | - rvyol database size. Please be patient during this process.,




Preliminary Checks

0DOT QA Tool: Preliminary Checks

Preliminary Checks Return o Main

Page
‘Preliminary Checks' check general pavement sectio\information, The summary kable below provides -

information reqarding which checks have been conduNted for each division, Using the Export GPS Information
button at the bottom of the screen, the user can creak a spreadsheet summary of the GPS Failed information.

—Initial Checks For &l Divisions

Check that 'Division' walues in the distress table are valiu:N Divisian Check | Skatus:

Checks the data tvpes of the Figlds in the distress table. Data Tvpes Check | Skatus:

—Preliminary Checks By Division

C t Division: ..
Hrrent Bivision ﬂ Statuz of Check By Divizion

Check Type 3 5
GROT Snnied Feids: | | | I [ | [
Mote: Checks of 'ODOT Supplied Fields' must be completed before continuing with the additional checks belaw,

GPS Blanks I

LongfLat Difference ||

PS5 Duplicates ||

PavetvpelSurface ||

Events ||

Geametic Values ||

CHSeck Grade ||

Visidata Fislds I

Expart GPS I




ODOT-Supplied Fields

Preliminary Check - 0DOT Supplied Fields

Prellmlnary Checks of ODOT Supplied Fields

TLIrY |:|r--I|ru|r|:|rH i diff tODOT suppli
ck may take 22 to complete for large cor

Current Division: ﬂ
Statuz of Check By Divizion
Check Type

:I:I:I:I:I::

values in the dis A against the acceptable lisk of 'MLF_ID' values in the thlAll_Sections' kable,

:I:I:I:I:I::

= in the distress table against the acceptable lisk of 'CHSect' values in the 'thiBeq3ectionGPS’ kable,

J— - r - r 1 [ [

hecks that the 'Direckion’ values in the distress table are equal ko 'S’ ar ‘&',

: :I:I:I:I:I::

Checks that 'Chainage’ values in the distress table : - '0' and less than the maximum chainage value For the 'CElSect’,

Checks that the '"GRP' values in the distress table are equal ko 'T, ‘W', 'O 'TT, ar 'TH',




Most Critical

Where are we?

What kind of
pavement is it?

Preliminary Checks

0D0T QA Tool: Preliminary Checks

Preliminary Checks Return ta Main
Page

‘Preliminary Checks' check general pavement section information. The summary kable below provides
information regarding which checks have been conducted For each division, Using the Export GPS Information
butkon at the boktom of the screen, the user can create a spreadsheet summary of the GPS Failed information.

— Initial Checks For all Divisions
iCheck that 'Division' values in the distress table are walid. Division Check | Skatus:

Checks the data tvpes of the Fields in the distress table, Data Types Check | Skakus:

— Preliminary Checks By Division

C t Division: ..
Hrrent Division ﬂ Statuz of Check By Divizion

Check Type 3 5
{OE0T Sunnhed Eeids: | | | I | [ |
Moke: Checks of 'ODOT Supplied Fields' must be completed before continuing with the additional checks below,

GPS Blanks I

LongfLat Difference ||

iP5 Duplicates ||

»  Pavetvpe/Surface ”

Events ||

Geamekric Yalues ||

CHSect Grade ||

Visidata Fields I

Expoart GPS ”




Check Beginning Point

Preliminary Check - Longitude/Latitude Difference Check

LOMGITUDE
ODOT Control
VYalue Section Yalue Difference  ¥alhd Difference Status lgnore?

| 57.141321030 = 0.0005° of DDOT Value EETTEVEETAT |

LATITUDE
ODOT Control Computed
Value Section Yalue Difference  Yalid Ranges Status lgnore?

ELESHEE ETGEIEERENE Out of Range i |

Mate: Thiz check only checks records with 5 Chainage = 0.

Record: H 4 II 1 k|l of 1

9 Stalit With lecatien
— Check thellr BEgINING GRS V/S: LIS
— El2@ i Gfiff 9y mere: than 0r05 ml




What Type of Pavement?

Preliminary Check - Surface Type Check

Preliminary Check - "Surface”™ vs. "PaveType”

FPaveType IEE: Pravided by QDOT Ilgnore ODOT PaveType r
Surface JIZZF' Entered by Roadiware

Expected Surface Type

Events |:||:||:| Mo recards with 'Events' codes of 'BH1°, 'HE2', or 'B28' should be visible,

Record: |1 4 II 1 k| el |k of 64

¥ Chieck SUface (thelrs) Vs, Pavetype
(GUKS)

— REsElve discrepanciesWithVides




QA Tool — Run Sensor Checks

EE 0DOT QA Tool: Main Menu x|

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

This kool provides the Oklahoma Department af Transportation (ODOT) with a syskematic approach For
the conduct of their quality assurance (&) procedures ko check automated data callection results,

—3tep 1. Establish Database Link
Priot ba conducking O& checks, the dakabase (DE) manager must Farmat the condition DE an Ehe server,

Establish Once complete, each user must first link to the database using the "Establish QA Database Link!" butkon,
Database Link | o patabase Link: C:iusr2\Planning|PMStaPTechlQaDatabase. mdb

—3tep 2. Seleck Division ———— —3tep 5. Distress Checks

Select the division on which to ~Distress Check Type ———————  — &) Composite Pavement Distress Categary ——
run diskress checks,

Division: |—_[1 - ¥ AC or COMP Distress Data % ALL AC/COMP DISTRESS GROLPS
" JCP Distress Data " Transverse Cracking

—Step 3, Preliminary Checks —— " CRCP Distress Data " alligatar Cracking
" sSperial Checks

" Miscellaneous Cracking

Conduck
Preliminary Checks

" Raveling
¢ Patching

ep 4. Sensor Data Cheyks —

Conduct Sensar : T Senerate
Biclis o W Hide Ignored Values Skatus: é.@;:a!:_!:g!;![}'f.ﬂﬁl;!!;![!;é

It is recommended that the database be compacted often to

Views Summary Report Compact Database conkrol database size. Please be patient during this process,




Sensor Data Checks

0DO0T QA Tool: Sensor Data Checks
Sensor Data Checks

sor-related data
rding which cher

Sensor Data Checks

F [i]

IRI Triplicate Check I:I I:I Errars I:l I:I I:l I:I
DatsRangechects [ [ ][] L JC_JC 1 JC 1




Sensor Data Checks

Sensor Data Check - Data Range Checks

Sensor Data Check

— Section D [nformation
Divisiu:unlS CHSect |25-EIE Direction |5 Chainage I'IE.?E

— Date Mumber of Sensors
Yar Yalue Yalid Bange Status Ignore?| |Yanable Yalue Yalid%Yalue Status lgnore?

DATE II 0/20/2005 3A1/2002 to 1/2/2006 Pazzed I SEMSORS I A 25 lgnored i

— IRl Drata — Faulting D ata
Yariable ¥Yalue Yalid Bange Status lgnore? Wariable Value Valid Range Status lgnore?

IRI_RT [ &7 30to600:-1  Passed r FALLT_&\0G 0 Ow08 Ignored
IRILT [ 59 30to600:-1  Passed r FALLT _Mas 0 Otal Ignored
IR_&G [ 53 30106001 Passed r FALLT_DEY 0 Oto04 Ignored
FALULT_CHT 0 Otk Ignored

— Butting D ata
Yariable Walue Yalid Bange 5tatus
— Macratesture Data

RUT_AVG 0.21F Dtal.s Passed Yanable Yalue WYald Range Status Ignore?

RUT_hax 031 OtaZ Passed TEXTURE m m Out of Range |
RUT_1 I 100 Oto 100 Pazzed

RUT_2 I 0 Otol00 Passed
Record: HI 1 II 1k IH IH*I of 39




Distress Data Checks

ESl oDOT QA Tool: Main Menu |

7\ | Oklahoma Department of Transportation
8= 10| PMS Data Quality Assurance (QA) Investigator
This tool provides the Oklahoma Department of Transportation (ODOT) with & systematic approach For

the conduct of their quality assurance (/) procedures to check automated data colleckion resulks.

—5kep 1, Establish Database Link
Prior ko conducking O& checks, the database (DB) manager musk Farmat the condition DB an the server,

Establish Qa Cnce complete, each user must first link to the database using the "Establish QA Database Link" bukton,
Database Link | o Database Link: ©:iusr2\Planning|PMSLAPTechlQaDatabase mdb

—Skep 2. Select Division ————  —3Step 5. Distress Checks

5'3"3':!: the division on which to ~Distress Check Type —————  —&CComposite Pavement Distress Category ——
run distress checks,

Division: |__[3 - & AC or COMP Distress Data % ALL AC/COMP DISTRESS GROUPS
" JCP Distress Data ™ Transverse Cracking
" CRCP Distress Data @ sy S

" Special Checks " Miscellaneous Cracking

— Skep 3. Preliminary Checks ——

Conduct
Preliminary Checks ™ Raveling

" Patching

—Step 4. Sensor Data Ched

Conduck Sensor
Diata Checks ¥ Hide Ignored Yalues Skakus:

: H It is recommended that the database be compacted aften ko
¥ievs Summary Repart Compact Database | -onpeq) database size. Pleass be patient during this process.




Distress Data Checks

Distress Data - ALL AC and Composite Pavement Distress

Category Check - AC and Composite Pavement Distress

Return ba Main
Page

— Section |0 Infarmation

Divisiu:unlS CHS ect |14-44 Direction |6

Chainage I.'-".EI?

— Tranzverze Cracking
Yaniable ¥Yalue WYalid Range Status lgnore?

TRansy_1 IE EEEEM Out of Range [
TH.&NS‘J_2| 0 Otod Passed r

TH.&NSV_El 0 Otk Passed r
TH.&NSV_4| 0 Oto3 Passed r

— Mizzelaneous Cracking
Yariable ¥Yalue WYalid Range

MISC_1 I 52 0Oto53
MISC_2 I 0 O0t53
MISC_3 I 0 O0t53

Tatal MISC 52 0Oto53

Status lgnore?

Paszed
Paszed

Paszed

Paszed

— Alligator Cracking
Yanable Yalue

ALLIG_1 I 1]
ALLIG_2 I 53
ALLIG_3 I 0 O0tab3

Tatal ALLIG I 53 0Oto53

Yalid Range Status lgnore?

0ta 53 Pazzed r
0ta 53 Pazzed

Pazzed

Paszed

— AL Patching
Yanable Yalue

ACPATCH

Ignore?
Pazzed r

Yalid Range S5tatus

0 0OtoE3E

Mate: The Tatal ALLIG will be blank if one of the
comezponding individal walues [e.g., ALLIG_1] iz blank.
Thiz iz alza the caze far the 'Tatal MISC' value.

Recard: H| 4 II 3k |H Ib*l af 46

— Raveling
Yanable Yalue Yalid Range S5tatus Ignore?

RAVEL | 00 Passed r

When TEXTURE' < 0.75, walid value for RAWEL' = 0
When 'TEXTURE' »= 075, walid range for 'AAVEL' = 0 to 53

TEXTURE I 1602  [for the current zection]




Based on
aggregated
data
Sum/Average
to PMS
sections

Logic
Checks
e.g., If
IRI>120 we
should see

some type
of cracking

Year to Year
Comparison
What is the
expected
change in
values for
two years

Check one
side
against the
other on
divided
highways




Questions?

Contact Info

Justin Calvarese, P.E.
Oklahema DOT

Planning| & Research Divisien
Pavement Management Branch
Emails jcalvarese@ocot. eorg
Phoene: (405) 522-6714




