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ound robin study originally proposec
)maha 2004 meeting to

» ...address some of the HMA problems
commonly occurring among NC states

» ...determine which test procedures are
causing differences in HMA and aggregate
properties

» Move towards test standardization




rent states have different practices--Do
erences in lab practices cause significant
erences in test results, mix design and
erformance???

» Participating lab send aggregate and binder for one or
two mixes to NCSC and other participating labs

» All the participating labs run pre-determined set of
aggregate and mix tests (one-point verification) on the
same materials following the procedure routinely
followed in their lab

» Send data to NCSC for compilation and analysis




e all the labs producing similar resu
spite of minor/major differences in
ollowed practices?

22 |f not, which labs are similar/dissimilar,
with respect to which property?

- \What differences in practice may be
contributing to this dissimilarity?

- Were all the mixes tested statistically
similar?




bs and Mixes

icipating labs Mixes suppliec
wa DOT A1 and IA2
ansas DOT KS1 and KS2
ndiana DOT IN1 and IN2
ebraska DOR NE1 "i
athy Construction Co. WI1 and WI2 'I'

C Superpave Center
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Agg' Gradation --
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Mix Details

\NMA Binder Grade
9.5 mm PG64-22
9.5 mm PG76-22
12.5 mm PG64-28

19.0 mm PG76-28
19.0 mm PG76-28

9.5 mm PG70-28
12.5 mm PG70-28
12.5 mm PG58-28
19.0 mm PG58-28







est Results and Analysis




N a

Some Statistical Definitions...

Normal distribution = Gaussian distribution

Total probability = 1 (100%) =
Total area under the curve SRR A e

/ curve = probability

a/2 o2

alue = significance level = criterion used to reject
hypothesis; typical values used in various
earch areas range from 2 to 10% (0.02 to 0.1)

p-value =probability value = probability of obtaininga
statistic value (mean G, ., here) that is significantly
different from the value specified in the null hypothesis




area under the
curve = probability

o/2
|

null hypothesis = what we are trying to prove (for
e.g., mean G, ., from each lab are the same)

alternative hypothesis = opposite of the null hypothesis
for e.g., mean G, from labs are different)







Area of region A + B = p-value

AL

| o/2

alue = a value = null hypothesis is true
l.e., mean values are equal

alue < a value = reject null hypothesis

l.e., mean values are not equal; there are real
ferences in the test results produced




IDOT
KSDOT
NDOR
MATHY
NCSC

Mix Design

IN1  IN2 A1 IA2 KS1 KS2 NE1 W1 W2




G Statistical Inferences

ability between labs was not found to be
gnificant; i.e., all participating labs produced
llar results

2V/ariability between mixes was found to be
Ignificant; i.e., all mixes were not the same

2 0nly IDOT and NCSC ran replicate tests;
herefore, grouping of similar/dissimilar mixes
ould be obtained using their data

2 G of WIM, WI2, A2, KS1 and KS2 appear to be
unique

> The other mixes showed some overlap
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IDOT
KSDOT
NDOR
MATHY
NCSC

Mix Design

IN1

IN2

AL

A2

KS1 KS2

NE1

Wil

WI2




2 Samples compacted to N

u

5 @N o Statistical Inferences

plete dataset...
ariability between labs -- significant!!!
ariability between mixes -- significant!!!

taset split in two for further analysis...
back-

max (

alculated N, values)

amples compacted to N,




mnples compacted to N,
KSDOT, IDOT, NDOR

Significant variability between the three labs
Statistical tests to determine grouping (for each mix

X

individually) indicated that KSDOT and IDOT
produced similar results.

NDOR data appeared to be different from the other
two labs!

However, since NDOR did not run replicate tests
(lack of standard deviation data), we cannot
determine whether this is a true difference due to
variations in lab test procedure




ples compacted to N,

DOT, NCSC and MATHY

Variability between labs --- Not statistically
significant; which implies that variations in lab

practices did not impact the test results

Significant variability between mixes was indicated,
as in the case of G, data




¢ INDOT m IDOT A KSDOT

+ MATHY e NCSC Mix Design

NE1 W1 W2




A KSDOT

Mix Design

KS1 NE1




A KSDOT

Mix Design

KS1 KS2 NE1 W1 W2
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Sp

m IDOT A KSDOT
e NCSC Mix Design

IN1 IN2 A1 IA2 KS1 KS2 NE1 W1 W2




5., Statistical Inferences

tistically significant differer
DS was observed

ome labs (INDOT, KSDOT, NCSC) ran
ests on individual aggregate and reported
alculated G, while other labs (IDOT,

DOR, MATHY) ran tests on blended
Aggregate




23 fwo-factor ANOVA re-run on split datase

22 Results indicate...

-Significant variability between labs and mixes, '
In both cases (individual and blended)

22 Stat. tests to determine grouping was not
onducted due to lack of replicate data
except for a couple of labs)




A KSDOT

Mix Design

A1 |IA2 KS1 KS2 NE1 W1 W2




) significant differences between labs

*2 Significant differences between mixes

- Statistical grouping tests were not run
due to lack of replicate data




ability between mixes was found to bt
Jnificant in all cases; expected since
ggregate and binder combinations used in
e nine mixes were not the same "

226G data -- No variablility between labs
“FAA data -- No variability between labs




i : | l‘
e
DLM

, data -- Significant variability betweer
0S was indicated when data from N, anc
samples were treated as one whole

max

ataset

22N, dataset -- No variability between labs
dataset -- No variability between labs,

b max

except NDOR; but is this a real/true
difference?




, data -- Significant variablility betwee
)s was indicated when data from all lab
ere used (blended and individual)

Iso true when treated as two separate
Jatasets. But which labs are
similar/dissimilar??? Unknown due to lack
)f replicate data.

2 FAA -- No significant differences between
labs |




2d more replicates!!!l Suggest at |e
ee trials for each parameter being stud|

find real differences between labs
>G_.? G ?

| : .
22 [est standardization?
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