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Overview

e How Wisconsin went to Contractor Data Acceptance
e Required Testing by WisDOT Specifications.
e Examples of Contractor QC and CA data.
e How does it really work?
e Quality Verification (QV) samples:
= QC, QA, QA and QV results agree and

=> when they don't.



Use of Contractor Data for Pay

Development time line
1 Methods and Materials Specifications

— DOT QC and Acceptance Testing

2 QC Specifications
— Highway Technician Certification Program
—Contractor QC testing
— DOT QA testing for acceptance

2a Workmanship and Materials Warranty Specifications
— Contractor QC Testing
— DOT QA testing for acceptance
— Wisconsin has a 1 year W & M Specification




Con’t - development time line

3/Contractors and DOT developed comfort
level with volumetrics

4 QMP Specifications Partnering
— Contractor QC and Acceptance Testing
— DOT Independent Assurance Sampling (1AS)

5 Performance Warranty Specifications
Contractor QC testing and acceptance

Contractor ownership of pavement :
Partnering

open communication with DOT



WIisDOT Required Testing

QC Testing
Daily Plant Production Samples
In tons per day
___50-600 1
601- 1500 2
1501 - 2700 3
2701 - 4200 4
greater than 4200 add sample for each

additional 1500 or fraction

Sample size large enough to split for QC-test and
QC-retained portions.



QC Sampling and Splitting

erpave Sample 7 .

Extraction sample
gach piecs approx 1200g)

Superpave
Sample

Gmm sample
(each piece approx 1200




WIisDOT Required Testing

CA Testing - frequency set by Contractor
eindependent check on QC results using
*QC - retained sample with
eseparate set of equipment and
edifferent certified technician and can
eset firewall to limit contractor liability if

enotify Engineer using QC-ret as CA.



Evaluation of CA Test Results

Cruzlity Control and Confracior Assurance Testing

Evaluation of CA Test Results

Meets allowable QCICA

Plot data point ves  tolerances?
-

Motify Dept

hd

Review Calculations for test results
Consider proper use of comection factors
Check eguipment condition and calibration
Review sampling and splitling observations
for proper technigue

QG testing
validated by CA
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present samiple

Take additional QC/CA sample

Consider stopping if pavement Plot data point
failure potential is present

Motify Dept
Nete: Could request qualification
as replacernent QC Consider stopping
production if pavement
failure potential is present




Asphalt Mixture Running Average Data Sheet

Project Hame Plant Location Daelgn Mo
Melson-Durand STH 25 Wamenty Diurand S--0S-E3-12.50W)
Projact Humbsr State / County Asphalt Typa
STe=05-i1 Wisconsln [ DUMalo == So2d
v, | Avgv, | wma [awgwma] R F
Date | Test | G. | &0G.| G |[AWG.| (= %) (%) ey | e | AR, || Tank)
Deslgn 2.405 2.505 4.0 142 5.2
LOW High LOW Lo High
JWF 2.7 23 12.7 4.8 5.6
Warning 3.0 50 135.0 43 5.0
11-Aug| 52 2.400 2.406 Z 456 2.208 349 4.1 A 142 9.2 o2
12-Aug | &1 2407 2405 2534 2.514 4.7 3 142 14.3 9.2 o2
12-Aug | &2 2403 2.406 2409 2.208 36 4.1 4.1 14.3 5.2 o2
12-Aug | &3 2423 2410 2013 2.508 36 339 13,6 14 .1 3.2 o2
12-Aug | B4 2421 2415 2505 2.510 3.3 3.8 13.7 139 9.2 o2

E'"r ( '?‘-"."'r New Gab = | 2658
13-Aug | 7-1 2415 2 417 Saz 2512
13-Aug | 7-2 2418 7 420 537 2518
17-Aug | &1 2420 7 410 511 2517
17-Aug | &2 2 405 3416 S07 2518
17-AUg | &3 2403 2413 503 2511
17-Aug | &4 2 405 7 410 ) 2509
15-Aug | 21 2413 7 405 505 2511
15-Aug | o2 2417 7 411 2 2517
15-aug | =3 2414 1 4 2520
15-Aug | o4 2423 1 2523
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V., Control Chart #2
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WIisDOT Required Testing

QV Testing

eminimum 1 test /7 30,000 tons of HMA
produced per mix design

eunannounced random sample

taken by contractor under direct
observation of Engineer

esplit Into QV and QV-retained portions

eEngineer takes immediate possession



WAPA / DOT Tech Team:
Verification Program

|n-the-Quality-BoxX
Alr Voids: between 2.7% and 5.3%
VMA: (JMF Limit - 1.5%)

example: fora 12.5mm nom. Max.
Size mix

Min JMF VMA Is 1496, therefore, the
reaudired OV minimum: 149%-



Evaluation of QV Test Results

Cruality n Tes

Evaluation of QV Test Results

Meets acceptable GV

Plot data point parameters?

i diticn
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S o

Define range ont & back)




Comment

Note: As part of the review process one of the
options Is:

Observe, communicate, correct, resume production
Contractor point of view:

e /f we’re not going to get paid, why make it?



Oops - QV doesn’t verity

Diztrict
HWY & i t=t -
Project Humber — 1130-22-3%
WIiaDOT Taat Humber 253-0159-01
Mlx Type E-3 1% Smm whscyce
Cata o Tid JE200d =g Py [ 0 3 0ai21/04
Samplad
TIZII'IHEQE-
Caily 150 205 E7D atal]
il
Hample - o —r
Humbar -3 E g FI- 0.2
GC A G b Qc hag Qi dagd aC g QC g
Va= 3B 3E Va= 43 &7 Wa= 44 &7 Wa = vVa= Wa =
WMA = 153 150 WMA = 168 153 WMA = 158 153 WA = WMA = WM =
GC-ret GiC-ret CA GCret QC-ret
Wa= Wa=| 1k Wa= Wa = Wa = Wa=
Tal
WRLA = WHLA = 160 VHMA = WMEA = WHMA = WA =
W—Diﬁt T
va=| 15
Sl
WA g 122
Sl
G -ret
Va =
WA =




Dilstrict Izolated Truck = 25 ton at 30%
HWY & USH =8 I
Project Numbar 1180-22-55 |
WiaDOT Tast Humber 250-0159-01 | |
MIXTyp8  E-3 12 &mm wiSecyics I |
| |
Data 05 TIOE DSVITV04 220241 /04 I ET el | 032 4104 0EI21/04
Samplad |
Tonnage | |
Doty 160 205 | il 50 1620
Curmmlatee | |
! |
Sampia 7.3 -1 G-1 ; 2va1+ | g.2 5-3
Humbsar - | - -
I |
| l
'::l':- L L] 'Etl: dagd EIC Epgd I I ':l':- dgd ':l':- dagpd
va= 38 35 Va= 42 37 Va= 41 37 I va= &0 43 Va= &E &4
|
|
YMA = 152 150 VMA= 155 153 wMa = 153 153] | | VMA = 953 157 WMA = 55 455
| ' :
GC-ret CA QC-ret BHC I | [9C-ret Dist
A= W= =B Ya= a8 I I Va= 81 Ya=
Ta Tol Tol
WMA = VMA = 150 VMA = 147 | I lvma= ez WA, =
I |
| GV-Dist  wga] |
#. O I
Problem: Bad Sample : 2] !
. p . T TE R
: I ot| |l
j[@v-retBHC [l
-i-_|I I Va= | 1.7 I
* ot | s I
** yma =122 |
| Cuk




District
Location STH 13
Project Number 430-0E-70
WisDOT Test Number 250-0116-03
Mix Type £-3 12.5mm
Date 280G 280G Lk R i0r29ns
Sampled
Tonnage
Daaily 310 480
Cummuati-e
Sample - - -
_ a-
Number 2-1 2-14 2-2 31
CC CiC CiC g G kg (W7 -
Va= Va= Va= 40 37 Va= a8 3: Va= 43 40
VMA = WA = VMA = 136 137 VMA = 138 138 VMA = 135 438
CIC-ret BHC GHC-ret GHC-ret Dist
Va= Va= Va= 443 Va = Vas= 40
VMA = WA = VMA = 144 VMA = VMA = 136
av
Va= 21
VMA = 430

No Mix Adjustment, Investigate

G¥ret BHC District low bias - history
VA = 143 previous SGC problem.




District

Location

Project Number

WisDOT Test Number 250-0183-03
Mix Type E-30  12.5mm [wRacycle)

Tonnage
DalyCumm | | | | 512 | | 206 | | | 98 | | |_'135 | | | 280 oE0g |
Sample 7-2 a-1 o1 g1 1)
Mumber
[ SAME TRUCK )
QE EH: drged ':t‘: dig -8 m': e QC degs
wa=s Vas &7 &0 Va= 41 43 Va= 27 IE Va= 48 IE
VMA = VME = 144 123 VMA = 147 124 VMA= 435 14.1 VMA = 150 14.4
G -ret GC-ret &GC ret CA QC-ret GC-ret
wa=s Va= VE= 47 va = va =
VMA = VMA = VMA = WMA = VMA =
» (~ 1
Va= 297 o
".I VMA = 130
l'a OV -ret
0 Va=




District I ol |
Location 0
Project Humb-er I - I 15!' e recommend tonnage of 157 at 505
WisDOT Test Humber 250-0183-02 1 | | aIJ:- invesiigate bias (20 always lower than ret)
Mix Type E-30  12.5mm (afRecycia) I ! -
50 as 72 | 7
Tonnage I ﬂ\ 143
CalywCumm | | | 812 ] | | <5g ] 1 [ 135] | | 132 ] 1| 260 ] | | 725 ]
| |
Sample . o - .
Nurnber 7-2 -1 | 21 &1 | o2 g2
| |
| |
| |
':t‘: ':t‘: droged QE EAg-d I QE Ayg-d I Q': Eag-d EIC drag-d
Va= Va= a7 40 vaz 41 ezl Va= 27 38 : Wa= 48 35 Va= 88 38
|
VMa = VMA = 149 143 VMA= 147 tea] g [VMAS 135 ted | |"™MAa= =0 1as WML = 185 145
CIC-ret | BHC CA I ' QC-ret | Dist CA
Wa= Va= 44 Infiol Va= &7 I Wia = : Va= &3 Va= 4
|
VMA = VMA = 147 WA = | WML = | |[VMA= 157 WMLE =
|
! @ ,
Wa= 22 out
| Iy
| WMA = 130 I "eneness™
| |
I GV-ret ! BHC I
| |
| |
! |

VA= 18 out

WMA = 123




Diglric

Loosakliom 1H 2]
Frojeat Numbsasr 1001 R TS ConfTacor decneyses io 2% A
WIEDOT Taat Mumibser ZSHI 7403 |
B T E-30 12 B (wFatsih|] Cperalor A ran CpEmr B. ran :
split 10EZ004 sol 10900 |
Tabs Sampled nEatdTe AT TS Fit it MY : 511
|
Tonnags 1
Culy 1418 1553 1848 1855 HES ! 2558
Curwmaiel=m :
1
|
sampls . - - . | oy
-2 513 -3 333 334 1 342+
Hurmizesr - I
|
1
|
|
1
ac @ gl [ Qc ac b ac s | |
Vi Was 3% 15 Was 18 38 - vas 43 13 Was 45 43 I Crer fooking il
|
YR, VHE & 140 140 WHAE 48 1432 WL VBA E HD B WA E 152 =n| | Check Sampie
: Contracior
@C-ret BHC @C-ret Dict A Ratestom ol | Was | s
Vas Was | 1o | 23 Wa = 33 W= vas | a7 | ar Was| 43 | 3|l
Ta Ted Ted Ta : L T
Y, = WA s 140 140 VN E 138 110 Ve = VA s LB 4T WMAE 14a e
P | BHC Bupd
| [evowes .».-.:.—ll : wam |43
| | was [25 Day 32 OMF awg 35 % Va I
| Oud I : U IR
BELEEET |
I
: Vst EHC |
I D Conrador decrasnead Ph oy - 0.7%, 2lreoids lomed am uneypectsd ol 1.0%
| [omia s 134 I De=cision made 30 non Te mibe using orgingl paint s=tings, versus adusting & 10 bring “up™ deparment resuis
| | A aoproximale 5% blas s=ems o exdst for this miy (2 =saiuated oy e project S50

————— - Edost Peety 1 procucton alr wold e Us cliose 90 2.1%




District
Lacation IH 35r50
Project Mumber 1007-03-5 Contracior decreases to 5.2% AC
WisDOT Test Humber 260017203 !
Mizx Type  E-30 12.5mm [wRecvdle] Opertator A. ran Cperator B ran ! Pb increassd 1o 5.3%
spit 10082004 spit 100 2004 i !
L ES ECS 1004104 10104104 10/0E0L 10/0ame i 10111104 !
i i
i |
1418 1563 1348 1E6D 2468 i 2568 !
- !
Visual assessment of the samples and roadway indicated no need to decrease the binder content 5o plant reset to run at design 5.3% AC !
Future adjustments to the mix, based on use of the job 5GC, should be considered for values below 2.3% Va I !
T
31-2 31-3-V Nn-3 332 334 i 24-2= E
| |
! |
: i
I I
e deag 4 Gc deg 4 G G deag A CIC dag 4 ! H
Va= 28 3§ Va= 3@ 2§ Va= WVa= 43 38 Va= 4E 42 ! i
i Dryer locking mix |
VMA = 140 140 VMA = 145 1432 WMLA = VMA = 45D 4.8 VMA= 152 150 ! i
| |Check Sample !
QCret BHC GCret Dist QC-ret CA CIC-ret Retest E Contractor !
Va= | ag | 32 Va=| 2g | 23 Va= Vva= | ar | 27 va=| 43 | 3s i Va=| 63 i
Tal Tl Tal Tol H i
VMA = 140 140 VMA = 135 133 VML = VMA = 442 147 WMA = 148 142 i VMA = 157 i
- e e . . I I
I[QVDist  wga]l NEEFET
I| va=] 2= | Ciay 32 OMP aug 3.6 % Va i Va=| a1 !
I out . :
WMA = 135 ' I OWMA = 123 !
I ! L i
I[avretBrc ! ! !
I| va=[ =21 | |
| O I i
WMA = 134
I I |
I I N N - - I




INGERSOLLRAN




Pavement performance
Hwy 10




QMP Density - HMA pavement

Pavement Density:

e measured by calibrated and certified Nuclear Density
Gauge

e certified technicians

e Pre-project correlation between Contractor and Engineer’s
Nuclear Density Gauge to =1 pcf average on standard block.
e Daily correlation at standard location =1 pcf on average.
e QC and QA measurements must correlate by +1.5 pcf.

e For Density Bonus:

> greater than 93.1% of G, density and

» 3.5% <V, <5%



Use of Contractor Data
for Quality Acceptance

DOT Concerns:

« Can they meet the ? YES

e How well?

- 54 Warranty Projects with Contractor QC
only.

- Nine are 7 years or older

-WIith minimal Maintenance - route and
sealed cracks at 4th year.

-WIisDOT computes pavement life has
Increase from 17 to 23 years.



Use of Contractor Data
for Quality Acceptance -

Historical Pavement Distress Trend
(HWY 11 Project)

OMIP-
Fayiment
on
Contractor
Data

| T T T T | T T T T | L T T T | T T T T |
1985 1990 1995 2000 2005

Year




Use of Contractor Data
for Quality Acceptance -

Pavement Distress Trends

Age (years)



Use of Contractor Data
for Quality Acceptance -

=\ 1arshall Mix

= Superpave Mix

= =:\Warranty Mix

(@)}
=
©
o
0
o
I—
O
a
Iz
=

Pavement Age
(Years)
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