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— ~ Examine Possibility of Using Phase Angle, &
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Siciieds thesreunaMehiRstudyini2000-
Siree reglonal meetings were held to go
OVEf FE procedures

- Cogl o eted ene round robin where 84

s SILer: ns were identified as possible problems
= Vith the procedures. Approximately 15
: Jtems were significant.

“® The report was published and given at
ASTM and ETG meeting

® Revision ofi the procedures were started
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Jnaged and RTFO Conditioning
-~ Complex Shear Modulus, G*

m -

=

-~ Phase Angle, §

.

Dynamic Shear, G*/sin ¢

Pressure Aging Vessel (PAV) Conditioning

Complex Shear Modulus, G*
Phase Angle, 6
Dynamic Shear, G*sin ¢
Slope, m-value
Stiffness, S
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Ups b Partic pating Labs: i

23 Matls X 25 Labs X 3 Replicates
5 La arts

=

-l_'i.

y D = 23 Matls x 14 Properties (Includ-
= ings ‘f—ra) x 21 Labs x 3 Replicates = 20,286

.—_; Database Including Temperatures and Binder
-~ Type =28 Columns x 1,449 Lines = 40,572 Cells



Lab Matl

Test

G* (kPa)

G*/sind

G* (kPa)

G*/sind

G* (MPa)

o

G*sind

S (MPa)

25
64
65

1.32
1.39
1.34

1.36
1.44
1.38

2.84
3.11
3.22

3.09
3.42
3.55

2,240
1,720
2,090

46.2
46.7
46.4

1,620
1,250
1,520

pACY
216
217

1.350

1.393

3.057

3.353

2,017

46.43

1,463

221.7

1.46
1.52
1.43

1.48
1.54
1.45

3.80
3.49
3.23

4.02
3.67
3.38

2,190
2,510
1,850

44.9
44.9
457

1,550
1,770
1,320

191
173
165

1.470

1.490

3.507

3.690

2,183

45.17

1,547

176.3

1.17
1.40
1.17

1.18
1.42
1.18

2.64
3.06
2.72

2.74
3.21
2.83

1,960
1,450
1,950

47.9
47.7
48.8

1,450
1,070
1,470

172
195
209

1.247

1.260

2.807

2.927

1,787

48.13

1,330

192.0

2.46
2.24
2.37

2.48
2.26
2.39

5.06
5.79
2.87

5.17
5.93
3.38

2,120
2,780
351

48.5
47.4
55.0

1,580
2,050
288

115
114
0

2.357

2.377

4.573

4.827

1,750

50.30

1,306

76.3

154
1.71
1.73

155
1.72
1.74

3.36
3.13
3.06

3.38
3.14
3.07

2,630
0]
0]

52.0
0.0
0.0

2,070
0]
0]

1.660

1.670

3.183

3.197

1.15
1.19
1.14

1.72
1.79
1.70

2.01
1.90
1.89

3.06
2.90
2.86

1.160

1.737

1.933

2.940

1.70
1.82
1.68

1.77
e
1.76

3.83
3.60
3.73

4.19
3.89
4.06

1.733

1.757

3.720

4.047




Appendix?, Participant Review and Outlier Analysis

Oneway Analysis of Unaged G* By Lab

1 2 3 45 6 7 9 1011 12 13 15

Laboratory 5,
Test 64 Removed.
Laboratory 4

Possible Suspect

1 2 3 456 7 9 1011 12 13 15 16 17 18 20 21 23 24 25

Lab
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u*ls Introduction of Laboratory Bias
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~ ie, Say Temperature is Off by a
‘Constant Amount for This Particular
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—  Setting — This Would be Balanced Out if
-~ - Temperatures Were Assigned According
= oo to Test Schedule

® | aboratories 1,3,4 and 5 — Non-Random Testing
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: (o) -ﬁ’andom Test Sequence Responsible
-* D/sproportlona te Number of Outliers
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Re_/ect All Data From Laboratories That
- Did Not Follow Random Testing Schedule
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the data to' make sure that all of
__ ansferred correctly

Jf w J gomg on about where you place the
gzlf ;the PAV and If it effects the results

-'_ _.féz:'r‘ mers are still a problem. Need group
= ,;g_jjgetlngs to discuss this issue

3
C

e ——

“= Report will hold until we have more issues
resolved.
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