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REFERENCE SAMPLE PROGRAM
FINE AGGREGATE GRADATION AND SAND EQUIVALENT

2011 PROFICIENCY TEST RESULTS

1.0 OVERVIEW

In late 2011, the proficiency test for determining fine aggregate gradation and sand equivalent
was initiated. These proficiency tests were based on two California Test (CT) methods. Namely,
CT 202 “Method of Test for Determining Sieve Analysis for Fine and Coarse Aggregates” and
CT 217 “Method of Test for Sand Equivalent”. The proficiency samples were prepared in the
RSP laboratory. Each set of proficiency tests has an established target values to determine prior
to sample distribution to minimize variability.

The sieve analysis for fine aggregate determines the particle size distribution of fine aggregates.
The sand equivalent determines the relative proportions of detrimental fine dust or clay-like
material in soil or fine aggregate.

The proficiency samples for each test methods were prepared in accordance to CT 202. The
target sample mass for fine aggregate gradation was 500 + 10 grams using materials passing #4
sieve. The target sample mass for sand equivalent was 1000 £ 10 grams also using materials
passing the #4 sieve. The sample quantities used were deemed adequate to provide accurate
results. The materials used in this proficiency tests originated from a single source to maintain
uniformity and minimize variability.

The premise of the fine aggregate gradation and sand equivalent tests was to determine the
participating laboratories proficiency in conducting the test, suitability of their test equipment,
and their ability to achieve statistically satisfactory results.

The initial participants for this round of proficiency testing were 240 laboratories that include
private, local agencies, and Caltrans laboratories. During the course of the proficiency testing,
an additional 29 laboratories opted to participate. The final count for the participants was 269
laboratories.

In determining rating scores, the fine aggregate gradation test results were based on individual
sieve sizes. In other words, each sieve size has its own designated rating score value. The sand
equivalent test results were based on the average of three readings. Statistical analysis was
conducted on each individual data. The initial statistical analysis result was used as the basis for
the proficiency scores.
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2.0 ANALYSIS OF TEST RESULTS
21  EVALUATION CRITERIA

Test results were analyzed using a statistical evaluation system in which the mean (X) and
standard deviation (s) was calculated for each test parameter. A rating score was then given to
the test result based on the criteria shown in Table 1. A test result with a score of 3 or greater
was considered acceptable. A test result with a score of 2 or less was considered unacceptable
and a retest was required.

Table 1: Evaluation Criteria

Test Result | Rating | Interpretation of Results | Acceptance
X +1.0s 5) Very Good
X +1.5s 4 Good Acceptable
X +2.0s 3 Fair
X+ 2.5s 2 Poor
X+ 3.0s 1 Very Poor Unacceptable

2.2 INITIAL TESTS

A total of 265 laboratories participated in the initial test for sand equivalent (SE) and 269
laboratories participated in the initial test for the fine aggregate gradation. Analyses for outliers
in accordance with ASTM E 178 were conducted for both the SE and fine aggregate gradation.
Table 2 summarizes the SE and fine aggregate gradation outliers. After excluding the outliers
from the data set, the mean and standard deviation for each test parameter was calculated to
determine the score for each of the respective test parameters. The analysis results are presented
in Table 3 and 4 which summarizes the initial statistical analysis for both SE and Fine Aggregate
Gradation.

Table 2: Labs and Tests Results Considered as Outliers for SE and Fine Aggregate

Gradation
# of Lab ID # of
Laboratories Outliers
SE 265 110,482,33,352,270,241,182,461 8
Sieve
#4 269 3,27 2
#8 269 179,451,143,3 4
#16 269 596,63,303,289,451,359,144,218,3,417,462,26 12
# 30 269 596,303,289,250,451,359,144,218,3,462,26 11
#50 269 582,596,303,48,289,237,451,359,219,144,218,3,462,292,25,26 16
# 100 269 582,596,303,257,48,289,451,359,219,144,218,246,3,462,26 15
# 200 269 596,303,257,48,289,80,359,219,144,218,246,462,26 13
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Table 3: Summary of Initial Test Results for Sand Equivalent (CT-217)

Item #Llab | Average Star)da_lrd Number of Labs Achieved Score of
Deviation 5 4 3 2 1
CT 217 265 63.4 2.59 190 37 16 11 11
% of Total 72 14 6 4 4

Table 4: Summary of Initial Test Results for Fine Aggregate Gradation (CT-202)

Item #Lab | Average Standard Number of Labs Achieved Score of
CT-202 (fines) Deviation 5 4 3 2 1
#4 269 99.9 0.191 267 - - - 2
% of Total 99 - - - 1
#8 | 269 | 732 | 1.094 186 46 15 7 15
% of Total 69 17 6 3 6
#16 | 269 | 546 | 1.002 189 30 29 5 16
% of Total | 70 11 11 2 6
# 30 | 269 | 399 | 1.033 187 44 21 - 17
% of Total 70 16 8 - 6
#50 | 269 | 264 | 0.892 196 - 52 - 21
% of Total 73 - 19 - 8
# 100 | 269 | 174 | 0.909 195 - 49 - 25
% of Total 72 - 18 - 9
# 200 | 269 | 115 | 0.899 197 - 48 - 24
% of Total 73 - 18 - 9

2.3 RETEST

Laboratories whose test results were considered as outliers and laboratories that achieved a score
lower than 3 were considered as unsatisfactory. These laboratories were given additional
samples to conduct a retest. The retest summary for SE and Fine Aggregate Gradation is
presented in Table 5 and Table 6, respectively. Laboratories that failed on the retest were given
a third sample to test; however, Caltrans IA staff would witness the tester conducting the test. A
summary of the IA witness tests is presented in Table 7 and 8 for SE and fine aggregate
gradation, respectively.

Table 5: Summary of Retest Results for Sand Equivalent (CT-217)

Item #Llab | Average Star)da_lrd Number of Labs Achieved Score of
Deviation 5 4 3 2 1
CT 217 22 63.4 2.59 17 4 - - 1
% of Total 77 18 - - 5
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Table 6: Summary of Retest Results for Fine Aggregate Gradation (CT-202)

Item #Lab | Average Standard Number of Labs Achieved Score of
CT-202 (fines) Deviation 5 4 3 2 1
#4 2 99.9 0.191 2 - - -
% of Total | 100 - - - -
#8 | 22 | 732 | 1.094 13 3 3 2 1
% of Total | 59 14 14 9 4
#16 | 21 | 546 | 1.002 16 3 1 - 1
% of Total 76 14 5 - 5
#30 | 17 | 399 | 1.033 12 2 1 - 2
% of Total | 70 12 6 - 12
#50 | 21 | 264 | 0.892 16 4 - - 1
% of Total 76 19 5
# 100 | 25 | 174 | 0.909 21 - 3 - 1
% of Total 84 - 12 - 4
# 200 | 24 | 115 | 0.899 18 - 3 _ 3
% of Total | 75 - 125 125

Table 7: Summary of 1A witness for Retest Results for Sand Equivalent (CT-217)

ltem #lab | Average Standa}rd Number of Labs Achieved Score of
Deviation 5 4 3 2 1
CT 217 1 63.4 2.59 - - - - 1*
% of Total - - - - 100

Table 8: Summary of 1A witness for Retest Results for Fine Aggregate Gradation (CT-202)

Item #Lab | Average Standard Number of Labs Achieved Score of
CT-202 (fines) Deviation 5 4 3 2 1
#4 - 99.9 0.191 - - - - -
% of Total - - - - -
#8 | 3 | 732 | 1.094 1 1 1*
% of Total 33 33 33
#16 | 1 | 546 | 1.002 1 -
% of Total 100 -
#30 | 2 | 399 | 1033 1 1*
% of Total 50 50
# 50 | 1 | 264 | 089 1
% of Total 100
# 100 | 1 | 174 | 0.909 1
% of Total 100
# 200 | 3 | 115 | 0899 2 1
% of Total 75 25
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24 COMBINED RESULTS

A total of 265 laboratories participated for the sand equivalent and 269 laboratories participated
in the fine aggregate gradation proficiency test. Four laboratories opted out for the sand
equivalent test since their laboratory does not run this specific test. Tables 9 and 10 show the
combined scores from both the initial test and retest for sand equivalent and fine aggregate
gradation. The final combined scores are provided in Appendix C.

Table 9: Summary of Combined Test Results for Sand Equivalent (CT-217)

Item #lab | Average Star]da_lrd Number of Labs Achieved Score of
Deviation 5 4 3 2 1
CT 217 265 63.4 2.59 264 - - - 1
% of Total 99 - - - 1*

Table 10: Summary of Combined Test Results for Fine Aggregate Gradation (CT-202)

Item #Lab | Average Standard Number of Labs Achieved Score of
CT-202 (fines) Deviation 5 4 3 2 1
#4 269 99.9 0.191 269 - - - -
% of Total | 100 - - - -
#8 | 269 | 732 | 1.094 200 50 18 - 1*
% of Total | 74 18 7 - i
#16 | 269 | 546 | 1.002 205 33 31 - -
% of Total 77 12 11 - -
#30 | 269 | 399 | 1.033 199 46 23 - 1*
% of Total | 74 17 8 - i
#50 | 269 | 264 | 0.892 212 4 53 - -
% of Total 79 2 18 - -
#100 | 269 | 174 | 0.909 216 1 52 - -
% of Total 80 1 19 - -
# 200 | 269 | 115 | 0.899 217 - 52 - -
% of Total 81 - 19 - -

2.5 OBSERVATIONS

During the initial test there were approximately 21 laboratories that failed SE and approximately
the same number of laboratories failed the fine aggregate gradation test. A retest was performed
by these laboratories for SE or fine aggregate gradation or the combination of both. Most of the
laboratories were able to produce acceptable results; however, a few laboratories were not able to
produce acceptable results. These laboratories were again provided with samples to run the third
re-test with Caltrans IA staff witnessing the test. The following observations were noted by
Caltrans 1A while witnessing the retest. Possible cause of the initial failure in both SE and fine
aggregate gradation maybe attributed to the following:
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3.0

Equipment:

o Sieves — if not calibrated or not in a proper working order inaccurate results for
each aggregate gradation are obtained which result in incorrect gradation
percentages.

o0 Shaker — if not calibrated or not in a proper working condition there will not be
proper agitation of the aggregate in the sieves. In addition, the shaking time
interval (too much time or not enough shaking time) will produce inconsistent
results.

0 Measuring Tin — SE requires a specific volume of measuring tin (85 mL). Using
an incorrect size will produce an inaccurate sand and clay reading.

Test Procedures:

o It was noticed that specific instructions were not followed, i.e., performing a wash
on the fine aggregate gradation. The instruction specifically states not to wash the
samples. Some of the test results indicate that the samples were washed. This is
shown by a low percentage number for the #200 sieve.

o Not following proper test procedure/s or best practice. It may be possible that the
when performing the SE test, the fine particles may not have been adequately
irrigated producing an inaccurate result. It is also possible that only one SE test
was performed instead averaging a minimum of three tests per the RSP instruction
sheet.

o Arithmetic and round-off errors.

SUMMARY

CT-217 - In the initial round of testing, 265 laboratories participated, 21 laboratories did
not achieve an acceptable score. Samples were provided to conduct a retest and 21
laboratories passed with 1 laboratory failing. The failed laboratory performed the third
test with Caltrans 1A witnessing. The laboratory failed on the third try and was
disqualified.

CT-202 — In the initial round of testing 269 laboratories participated. Forty one (41)
laboratories failed in the initial test. The failure constitutes laboratories whose results
were considered outliers and those with results below a score of 3. Samples were
provided to the failed laboratories for a retest, and 39 laboratories passed. Two
laboratories failed the retest and performed another test with Caltrans IA staff witnessing.
One laboratory failed the 1A witness and one laboratory failed to submit results, both
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laboratories were disqualified to run CT-217 and CT-202 (Fine Aggregate Gradation) by
Caltrans IA staff.

40 REFERENCES
ASTM, “Standard Practice for Dealing with Outlying Observations,” Designation E 178 — 80.

Caltrans, “Independent Assurance Manual,” Sacramento, July 2005.
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APPENDIX - A

Test Results from Initial Test

score

#200

10
11
12
13
13
11
12
14
12
11
12
11
11
11
12
12

11
13
11
14
11
11
11
11
11
15
12
12
10
11
11
13
12
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20
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17
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17
18
18
18
18
18
17
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17
19
17
18
17
17
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18
16
17
17
18
18
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17
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26
28
28
27

26
27

28
26
26
27
26
27
27

27
30
18
27
27

25
28
25

27
26
26
26
30
27
26
25
25

27
27

27

27
26

score

#30

26
40

41

41

41

40
41
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40
40
40
40
41

40
40
39
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40
40
39
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39
40
39
39
39
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39
40
41
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55
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55
57
56
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54
53
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55
55
55
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#8
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73
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74
74
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74
72
74
74
74
74
73
73

70
71

75
72

73

74
72
73

73
73

73
74
74
72
73

73
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73
74
74
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100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
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100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

99
100

score

SE

62
66
66
63
61

62
61

65
63
67

63
64

61

69

63
65
62
60
62
60
72
62
64
61

66
63
65
60
64
63
64
65
59
65

63
68
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11
12
16
17
18
19
20
21
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24
25
26
27
30
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33
39
42

43
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47

48

49

53
54
55
56
57
58
59
62

A-1
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74
74
73

73
74
73
74
72
72
73

73
72
72
74
73
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SE
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Lab #

63
64

65
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71

73
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80
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#200

12

11
11
11
13
11
12
12
13
10
12
12
11
12
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12
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13
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12
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13
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16
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27
28
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39
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41
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55
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54
54
55
54
55
55
55
55
54
56
55
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#8

77
70

73

74
75
74
74
73

73

73

73

73

73

73

73

70
73
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72
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74
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74
71

47

74
72
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72
74
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73

73

74
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100
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SE
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60
64
61

67
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61
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63
60
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65
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Lab #

143
144
146
147
148
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154
155
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157
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161
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180
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183
184
187
192
195
196
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205
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12
13
11
11
12
12
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15
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17
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10
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12
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11
11

score

#100
17
18
18
17
17
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22
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17
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17
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17
18
17
16
17
18
17
18
17
17
17
16
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25

27
28
26
26
27

27
18
30
26
26
26
27

27
26
38
27
27

27
26
29
27

26
27
26
27
28
26
26
27

27
25

26
26
26
27
27

26
26
26
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40
41

41

40
40
40
40

33
42

39
39
40
40
41

40
42

41

40
40
40
42

40

10
41

40
42

40
40
40
40
40

38
39
40
40
40

39
39
39
39

score
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54
55
55
54
55
55
55
50
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55
54
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54
56
55
56
55
55
56
55
54
55
55
57
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55
54
55
55
53

54
54
55
55
54
53
55
54

score

#8

73

74
73

73

73
73

74
71

74
75
74
73

73

75
74

73

74
74
73

73

73

74
73

73

73

75
74

73

73

74
74
72
73
73

74
74
73

71

73
73
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#4
100
100
100
100
100
100
100
100
100
100
100
100
100
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100
100
100
100
100

99
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

score

SE

64
61

64
64
58
63
64

NA
68
63
64
63
63
63
66
61

70
54
63
67

64
61

62
59
61

67
63
60
67
64
64
66
71

67

61

64
66
65
58
65

RSP Fine Aggregate Gradation and Sand Equivalent

Proficiency Test Results
Office of Roadway Materials Testing

Lab #

209
210
211
213
214
216
217
218
219
221
222

224
225
226
228
237
239
241

244
245
246
249

250
252
255
256
257
263
265
266
267
269

270
271
272
273
277

280
281
282




November 11, 2011

score

#200

12
12
11
11

13
14
11
11
12
11
12

11
11
12
11
11
10
10
10
11
10
10
11
11

11
10
11
11
12
11
11
11
12
10
11
10
12
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#100
17
17
17
17

19
20
17
17
18
17
17

17
17
18
18
17
16
16
16
16
17
17
17
17
15
17
16
17
17
18
17
17
17
17
17
17
16
18

score

#50

26
26
26
26
18
28
30
26
26
27

25

26
17
25
27

27
26
25

25
25

25
25

27

26
27

25
25

26
25
26
25
27

25
26
25

26
26
26
25

26
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#30

39
39
39
40

32
43

42

39
39
40
40

39
33
38
40
40

39
40

39
39
39
38
40
40
40

39
39
40

39
40

38
43

39
39
39
39
40
40

39
40
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53

53

54
55
49
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56
53

54
55
55
54
49
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53

55
53
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55
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55
53
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55
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70
76
74
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74
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72
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72
72
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72
72
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99
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

score

SE

65

66
64
62
65
60

NA
60
62
67

68
64

67

66
64
66
61

62
67
66
66
63
61

65
63
61

62
63
60
64
64
66
64
62
61

64
66
62
62
63
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Lab #

283
285
286
288
289
291
292
293
295
297
301
302
303

304
308
309

310
311
312
313

314
316
318
319
322
325
326

330
331
332
333

334
335
337
338
341
345
349

350
351
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score

#200

13
11
11
12
10
12

12
11
12
14
13
10
13
13
11
11
13
12
12
12
13
11
12
11
12
12
11
10
11
11
10
12
11
11
11
12
11
12
11

score

#100
20
17
17
18
16
18

17
17
18
19
19
16
19
19
17
17
18
17
18
18
19
17
18
17
18
18
17
16
17
17
17
18
17
17
16
18
18
17
18

score

#50

29
26
26
26
25
27

17
26
26
27

28
27
25

27
28
26
27
27

26
26
27
29
26
27
26
26
27

26
25
26
26
26
27
27

27

26
26
26
26
26

score

#30
43

39
39
40
40
40

32
40
40
42

41

41

40
41

42

40
40
40
40
40
40
41

41

40
40

39
40
40

38
39
39
41

41

40
40
40

39
41

39
40

score

#16

58
54
55
55
54
55
48

55
55
56
55
55
54
55
57

55
55
55
55
54
55
56
56
55
54
54
54
54
53

54
54
56
66

54
54
55
53

55
54
54

score

#8

75
76
74
75
74
74
70
73

74
75
73

73

73

74
74
73

73

75
73

73

73

74
74
73
73

72
73

73

72
72
72
76
73

73

73

74
73

75
72

73

score

#4
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

99
99
100

score

SE

56
65
64
62
66
64
65
66
66
70
63
64
64
62
61

65
60
66
62
64
66
63
64
69

60
68
58
66
67
62
62
58
64
63
63
68
66
61

68
61
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Lab #

352
353
354
355
356
358
359
360
361

364
367
368
369

370
375
377
379
381
383

384
385
389

390
393

394
396
400
403
405
407
407
413
417
418
418
420
432
442
444
449
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score

#200

10
10

11
19
11
11
11
10
12
12
11
12
11
12
11
12
12
12
11
11
11
11
14
12
11
12

13

11
19

score

#100

16
16

16
21

17
17
17
16
17
18
16
18
17
18
17
18
18
18
17
17
17
17
21

17
18
18
15
19

17
21

score

#50

16
26
25

19
25
27

26
26
26
25

26
27
26
27
26
27
26
27

26
27

26
26
26
26
30
26
27

27
24
28
18
25

27

score

#30

30
38
39
33
38
40
40

39
40

39
39
40

39
40

39
40

39
41

40
40

41

39
40
41

42

40
40
40

37
40

34
38
39

score

#16

47

54
55
50
54
55
54
54
54
54
55
55
55
55
53

55
54
55
54
55
55
54
55
55
56
55
55
55
52
56
51

53

54

score

#8

67

73

74
70
72
72
73

73

72
73
74
74
75
73
72
73

73

75
74

73

74
73

74
74
74
73

73

74
71

74
73

72
72

score

#4
100
100
100
100
100
100
100
100
100
100
100
100
100
100

99
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

score

SE

65

64
43

69

67
66
65
67

63
69

64

NA
71

58
63
64
63
61

65
60
68
64
62
62
63
62
68
71

67

NA
67
62
66
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Lab #

451
455
461
462
464
467
468
469
475
477
480
481
482
483
485
501
556
561
562
565

574
578

580
581
582
587
589

590
593
595
596

600
605

Legend:

Outlier, Failures (Sand Equivalent)
Outlier, Failures (Gradation)
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APPENDIX - B

Test Results from Retest
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Lib SE | Score | #4 | Score | #8 | Score | #16 | Score | #30 | score | #50 | score | #100 | score | #200 | score

451 | 65 5 100 5 73 5 54 5 39 5 27 5 18 5 12 5

462 | 65 5 100 5 73 5 54 5 39 5 27 5 17 5 11 5

582 | 63 5 100 5 72 4 54 5 40 5 27 5 19 3 13 3

593 | 67 4 100 5 74 5 55 5 40 5 26 5 17 5 11 5

596 | 67 4 100 5 74 5 55 5 40 5 26 5 17 5 11 5
Legend:

I Failed Retest

Passed Retest

B-2
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APPENDIX -C

Combined Final Scores from Both Initial Test and Retest

score

#200

10
11
12
13
13
11
12
11
12
11
12
11
11
11
12
12
12
11
13
11
12
11
11
11
11
11
13
12
12
10
11
11
13
12
12
11

score

#100

17
17
18
18
19
17
18
17
18
17
18
18
18
18
18
17
18
18
18
17
19
17
18
17
17
17
19
18
18
16
17
17
18
18
18
17

score

#50

26
26
28
28
27

26
27

28
26
26
27
26
27
27

27
25

27

27
27

25
28
25
27
26
26
26
27
27

26
25
25

27
27

27
27
26

score

#30

39
40
41

41

41

40
41

42

40
40
40
40
4

40
40
39
40
40
40
39
41

39
40
39
39
39
40
41

39
39
39
40
41

41

40
39

#16 | Score

54
54
55
55
55
55
55
56
54
55
55
55
56
54
54
53
55
56
54
54
56
53
55
54
54
55
55
56
54
54
53
54
55
55
55
54

Score

#8

72

73

73

72

74
74
73

74
72

74
74
74
74
73

73

74
73

75

72

73

74
72

73

73

73

73

74
74
72

73

73

73

73

74
74
72

Score

#4
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
500
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

99
100

Score

SE

62

66
66
63

61

62

61

65

63

67

63

64
61

66
63

65

62

60
62

60
64
62

64
61

66
63

65

60
64
63

64
65

59
65

63

68

Lab #

10
11
12
16
17
18
19
20
21
23
24
25
26
27
30
32

33
39

42

43

45

47

48

49

53
54
55
56
57
58
59
62
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score

#200

11
12
13
11
11
12
12
11
10
11
12
11
12
10
12
12
11
11
12
10
10
12
11
10
11
11
13
11
11
11
12
12
12
11
12
13
11
12
11
12

score

#100

17
18
19
17
18
18
19
18
16
17
16
16
18
16
17
18
17
17
18
16
17
18
17
16
17
17
19
17
17
17
18
18
18
17
18
19
17
18
17
18

score

#50

27

27
27

26
26
27

27
26
26
26
25

25
27

25
26
28
26
26
27
25

26
27
26
25
26
26
28
27

26
26
27
27

27
26
26
28
26
26
26
27

score

#30

41

41

40
40
40
40
41

39
39
39
39
39
40
38
39
41

40
39

41

40
39
40
40
39
40
39
41

40
40
39
41

42

39
39
39
41

39
40
39
41

#16 | Score

54
55
55
55
54
55
56
55
53
54
53
54
55
54
53
55
54
54
56
54
54
55
55
54
55
54
56
54
55
53
55
56
55
53
55
56
55
55
55
56

#8 | Score

74
74
74
74
73

73

74
73

74
72

72

73

73

72

72

74
73

73

74
74
73

74
74
73

74
73

74
73

74
72

74
74
72

73

73

74
74
74
75

75

Score

#4
100
100
100
100
100
100
100
100
100
100
100
100
100

99
100
100
100
100
100
100
100
100

99
100
100
100
100

99
100
100
100
100
100
100
100
100
100
100
100
100

Score

SE

64
60
61

60
61

61

62

63

66
60
64
64
61

66
63

62

67

61

68
68
62

61

65

61

68
63

67

64
62

65

66
65

67

64
59
64
64
60
63

62

RSP Fine Aggregate Gradation and Sand Equivalent

Proficiency Test Results
Office of Roadway Materials Testing

Lab #

63

64
65

66
67
68
69
71

73

74
76
80
81

84
88
89
90
93

94
95

96

97

98

99

100
104
110
111
113
114
117
119
122
131
135
137
139
140
141
142




November 11, 2011

score

#200

12
12
11
11
11
13
11
12
12
13
10
12
12
11
12
12
11
12
11
11
13
10
12
11
11
12
12
12
11
11
13
11
11
11
12
12
11
13
13
11

score

#100

17
18
17
18
16
18
17
19
19
19
16
18
18
17
18
18
17
17
17
17
19
16
18
17
17
18
17
18
17
17
19
17
17
18
18
17
16
19
19
17

score

#50

27

27
26

27

26
27

26
27

27
28

25

27
26
26
26
27

26
27

26
26
28
25
27

25
26
26
27

26
26
26
28
26
26
26
27

27
26
28
28
26

score

#30

40
39
40
40
41

41

40
40
40
42

39
41

39
40
40
41

39
40
39
39
41

40
41

38
40
40
40
40
40
39
4

39
39
41

40
40
39
4

41

39

#16 | Score

54
55
55
56
56
56
55
54
54
56
54
55
55
54
54
56
54
55
53
55
56
55
55
53
55
55
54
55
54
54
55
54
55
55
55
55
54
56
55
53

#8 | Score

74
73

73

74
75

74
74
73

73

73

73

73

73

73

73

74
73

73

72

73

74
74
74
72

75

74
72

74
72

73

73

72

74
75

73

73

73

74
73

72

Score

#4
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

Score

SE

63

64
60
64
61

67

60
64
66
64
65

61

60
59
60
63

63

63

67

62

59
66
64
63

63

65

63

63

64
63

60
64
60
65

67

65

64
62

62

62
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Lab #

143
144
146
147
148
149
151
154
155
156
157
158
160
161
163
164
166
167
169
170
172
173
176
177
179
180
182
183
184
187
192
195
196
197
198
200
201
205

206
207
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score

#200

11
12
13

11
11
12
12
10
11
11
11
12
12
12
11
13
12
11
12
11
11
12
11
12
11
11
11
11
12
12
12
10
11
12
11
12
11
11
11
11

score

#100

17
18
18
17
17
18
18
16
17
17
17
17
18
19
17
18
18
17
18
17
17
18
17
18
17
18
17
17
17
18
17
16
17
18
17
18
17
17
17
16

score

#50

25

27
28

26
26
27

27
25

26
26
26
26
27

27
26

27

27
27

27
26
26
27
26
27
26
27
28
26
26
27

27
25

26
26
26
27
27

26
26
26

score

#30

40
41

41

40
40
40
40
38
42

39
39
40
40
41

40
42

41

40
40
40
42

40

41

40
42

40
40
40
40
40
38
39
40
40
40
39
39
39
39

#16 | Score

54
55
55

54
55
55
55
53
56
55
54
54
54
56
54
56
55
56
55
55
56
55
54
55
55
54
55
55
54
55
55
53
54
54
55
55
54
53
55
54

#8 | Score

73

74
73

73

73

73

74
73

74
75

74
73

73

75

74
73

74
74
73

73

73

74
73

73

73

75

74
73

73

74
74
72

73

73

74
74
73

73

73

Score

#4
100
100
100

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

99
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

Score

SE

64
61

64
64
61

63

64
NA
68
63

64
63

63

63

66
61

60
63

63

67

64
61

62

59
61

67

63

60
67

64
64
66
65

67

61

64
66
65

60
65

RSP Fine Aggregate Gradation and Sand Equivalent

Proficiency Test Results
Office of Roadway Materials Testing

Lab #

209
210
211
213

214
216
217

218
219
221
222

224
225

226
228
237
239
241

244
245

246
249

252
255

256
257
263
265

266
267
269

270
271
272
273
277

281
282




November 11, 2011

score

#200

12
12
11
11
11
13
12
11
11
12
11
12
12
11
11
12
11
11
10
10
10
11
10
10
11
11
11
11
10
11
11
12
11
11
11
12
10
11
10
12

score

#100

17
17
17
17
18
19
17
17
17
18
17
17
18
17
17
18
18
17
16
16
16
16
17
17
17
17
17
17
16
17
17
18
17
17
17
17
17
17
16
18

score

#50

26
26
26
26
26
28
27
26
26
27
25

26
27

25
27

27

26
25

25
25

25
25
27

26
27

25
25

26
25
26
25
27

25
26

25

26
26
26
25

26

score

#30

39
39
39
40
39
42

42

39
39
40
40
39
4

38
40
40
39
40
39
39
39
38
40
40
40
39
39
40
39
40
38
40
39
39
39
39
40
40
39
40

#16 | Score

53
53
54
55
55
56
56
53
54
55
55
54
56
53
54
55
53
55
53
53
53
53
55
54
55
54
54
54
54
54
53
55
55
54
54
54
53
54
53
54

#8 | Score

73

73

73

74
72

75

74
72

74
73

74
73

75

72

74
73

72

73

72

72

72

72

74
72

74
72

72

72

73

72

72

73

73

73

73

72

72

72

72

72

Score

#4
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

99
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

Score

SE

65

66
64

62

65

60
NA
60
62

67

68
64
67

66
64
66
61

62

67

66
66
63

61

65

63

61

62

63

60
64
64
66
64
62

61

64
66
62

62

63
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Lab #

283
285
286
288
289
291
292
293
295
297
301
302
303

304
308
309

310
311
312
313

314
316
318
319
322
325

326
330
331
332
333

334
335
337

338
341
345
349

350
351




November 11, 2011

score

#200

13
11
11
12
10
12
11
12
11
12
13
13
10
13
13
11
11
13
12
12
12
13
11
12
11
12
12
11
10
11
11
10
12
11
11
11
12
11
12
11

score

#100

19
17
17
18
16
18
17
17
17
18
19
19
16
19
19
17
17
18
17
18
18
19
17
18
17
18
18
17
16
17
17
17
18
17
17
16
18
18
17
18

score

#50

28
26
26
26
25
27

26
26
26
27
28
27
25

27
28
26
27
27

26
26
27
26
26
27
26
26
27

26
25
26
26
26
27
27
27

26
26
26
26
26

score

#30

41

39
39
40
40
40
39
40
40
42

41

41

40
41

42

40
40
40
40
40
40
4

41

40
40
39
40
40
38
39
39
41

41

40
40
40
39
41

39
40

#16 | Score

56
54
55
55
54
55
54
55
55
56
55
55
54
55
55
55
55
55
55
54
55
56
56
55
54
54
54
54
53
54
54
56
54
54
54
55
53
55
54
54

#8 | Score

75

74
74
75

74
74
73

73

74
75

73

73

73

74
74
73

73

75

73

73

73

74
74
73

73

72

73

73

72

72

72

74
73

73

73

74
73

75

72

73

Score

#4
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

99
99
100

Score

SE

62

65

64
62

66
64

65

66
66
63

63

64
64
62

61

65

60
66
62

64
66
63

64
64
60
68

66
67

62

62

66
64

63

63

68
66
61

68
61

RSP Fine Aggregate Gradation and Sand Equivalent

Proficiency Test Results
Office of Roadway Materials Testing

Lab #

352
353
354
355

356
358
359

360
361

364
367

368
369

370
375
377
379
381
383

384
385
389

390
393

394
396

403
405
407
407
413
417
418
418
420
432
442
444
449




November 11, 2011

score

#200

10
10
11
11
11
11
11
11
11
10
12
12
11
12
11
12
11
12
12
12
11
11
11
11
13
12
11
12
11
13
11
11
11

score

#100

18
16
16
17
16
17
17
17
17
16
17
18
16
18
17
18
17
18
18
18
17
17
17
17
19
17
18
18
17
19
17
17
17

score

#50

27

26
25

27

25
27

26
26
26
25
26
27
26
27
26
27

26
27

26
27

26
26
26
26
27

26
27

27

26
28
26
25

27

score

#30

39
38
39
39
38
40
40
39
40
39
39
40
39
40
39
40
39
41

40
40

41

39
40
41

42

40
40
40
40
40
40
38
39

#16 | Score

54
54
55
54
54
55
54
54
54
54
55
55
55
55
53
55
54
55
54
55
55
54
55
55
56
55
55
55
55
56
55
53
54

#8 | Score

73

73

74
73

72

72

73

73

72

73

74
74
75

73

72

73

73

75

74
73

74
73

74
74
74
73

73

74
74
74
73

72

72

Score

#4
100
100
100
100
100
100
100
100
100
100
100
100
100
100

99
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

Score

SE

65

64
66
65

67

66
65

67

63

63

64
NA
66
62

63

64
63

61

65

60
68
64
62

62

63

62

68
67

67

NA
67

62

66

RSP Fine Aggregate Gradation and Sand Equivalent

Proficiency Test Results
Office of Roadway Materials Testing

Lab #

451
455
461
462
464
467
468
469
475
477
480
481
482
483
485
501

556
561
562
565

574
578
580
581
582
587
589

590
593
595

596
600
605

Disqualified Laboratories
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