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REFERENCE SAMPLE PROGRAM
PORTLAND CEMENT CONCRETE
2008 PROFICIENCY TEST RESULTS

1.0 OVERVIEW

The 2008 portland cement concrete (PCC) proficiency tests started in September 2008 and
include five California Tests (CT) as shown below:

e CT 504 - Air Content of Freshly Mixed Concrete (Pressure Method)

e CT 518 - Unit Weight of Fresh Concrete

e CT 543 - Air Content of Freshly Mixed Concrete (Volumetric Method)
e CT 556 - Slump of Fresh Portland Cement Concrete

e CT 557 - Temperature of Freshly Mixed Portland Cement Concrete

Eighty (80) labs participated in the initial round of testing. Test results were received in
October/November 2008 and analyzed in accordance with Caltrans Independent Assurance
Program Manual. For labs that failed to achieve an acceptable score in the initial test, an
additional sample was sent to the labs for a retest. This report presents test results from both the
initial test and the retest.

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
X153 4 Good Acceptable
X +2.0s 3 Fair
X+ 253 2 Poor
X +3.0s 1 Very Poor Unacceptable
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2.2 INITIAL TEST
A total of 80 laboratories participated in the initial test. An analysis for outliers in accordance

with ASTM E 178 indicated that test results from some of the labs were possible outliers. These
outliers as summarized in Table 2.

Table 2: Labs and Test Results Considered as Outliers

CT | # of Outlier Lab ID

504 1 21

518 13 21, 52,57, 136, 144, 165, 206, 235, 250, 281, 331, 398, 400
543 1 310

556 13 21, 80, 144, 207, 234, 310, 316, 331, 366, 394, 398, 411, 560
557 2 52, 348

After removing the outliers, the mean value and standard deviation for each test parameter were
re-calculated to determine the score for the respective test parameter. The analysis results are
presented in Table 3. Detailed test results are provided in Appendix A.

Table 3: Summary of Initial Test Results

ltem #1Lab | Average Star]da}rd Number of Labs Achieved Score of
% | Deviaion | 5 | 4 | 3 | 2 | 1
CT 504 (Pressure Method)
AirContent, % | 76 | 255 | 0.40 52 15 4 3 2
% of Total | 68 20 5 4 3
CT 518
Unit Weight 65 | 241334 | 59.24 59 2 0 0 4
(kg/m)
% of Total | 91 3 0 0 6
CT 543 (Volumetric Method)
AirContent, % | 47 | 266 | 046 36 8 0 2 1
% of Total 77 17 0 4 2
CT 556
Slump,mm | 59 | 3105 | 1585 32 19 5 3 0
% of Total | 54 32 8 5 0
CT 557
Temperature, °C 76 24.87 4.23 56 9 5 5 1
% of Total | 74 12 7 7 1
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2.3 RETEST

In the initial test, 35 laboratories did not receive an acceptable score in one test or multiple tests.
Samples for a retest were sent to these labs in early 2009. Most of these labs submitted test
results. Of these labs, eight labs did not participate in the initial test or submitted their initial test
results late. These labs are: 15, 32, 76, 304, 414, 420, 429, and 452. Their results were included
in the analysis of the retest results.

Eight laboratories failed one or multiple tests in the initial test but they did not submit results in
the retest. These labs are: 20, 52, 57, 75, 165, 206, 348, and 387.

The outlier analysis was performed following ASTM E-178. After removing outliers, the score
for each lab by each test parameter was determined by comparing the retest result with the rating
range from the initial test. Table 4 presents the mean value and standard deviation for each test
parameter from the retest. Detailed test results and scores are provided in Appendix B.

Table 4: Summary of Retest Results

ltem #Lab | Average Star]da}rd Number of Labs Achieved Score of
Deviation 5 | 4 [ 3 | 2 | 1
CT 504 (Pressure Method, PM)
AirContent, % | 17 | 258 | 0.28 14 1 2 0 0
% of Total 82 6 12 0 0
CT 518
Unit Weight 19 | 242473 | 2311 19 0 0 0 0
(kg/m°)
% of Total | 100 0 0 0 0
CT 543 (Volumetric Method, VM)
AirContent, % | 10 | 234 | 0.28 8 1 1 0 0
% of Total | 80 10 10 0 0
CT 556
Slump,mm | 25 [ 4029 | 1352 14 6 4 1 0
% of Total 56 24 16 4 0
CT 557
Temperature,°C | 14 | 2070 | 4.15 7 3 2 2 0
% of Total 50 22 14 14 0

24 COMBINED RESULTS

A total of 88 laboratories participated in the PCC reference sample program. A number of labs
participated in both the initial and the retest. Table 5 shows combined scores from both the
initial test and the retest. The final combined scores are provided in Appendix C.
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Table 5: Summary of Combined Test Results

Test #Lab Number of Labs Achieved Score of
Method 5 4 3 2 1
83 65 15 6 0 0
CT 504 % of Total 75 18 7 0 0
79 77 1 0 0 1
CToi8 % of Total 98 1 0 0 1
52 41 9 1 1 0
CT 543 % of Total 79 17 2 2 0
79 46 23 9 1 0
CT 556 % of Total 59 29 11 1 0
84 63 10 7 4 0
CT957 o o Total 75 12 8 5 0

25 OBSERVATIONS

There are a number of labs that failed in the initial and/or the retest. Caltrans representatives
witnessed retests after the second failure. The major problems related to lack of attention to
specific test instructions and not following the test method procedures.

3.0 SUMMARY

CT 504 - 83 labs participated, all labs achieved an acceptable score.

CT 518 - 79 labs participated, 99% of the participating labs achieved an acceptable score.
CT 543 - 52 labs participated, 98% of the participating labs achieved an acceptable score.
CT 556 — 79 labs participated, 99% of the participating labs achieved an acceptable score.
CT 557 — 84 labs participated, 95% of the participating labs achieved an acceptable score.

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

June 16, 2009

CT 504 (PM) CT 518 CT 543 (VM) CT 556 CT 557

Lab i . i

No Coﬁtlént, Score Den5|t3y, Score Coﬁtlént, Score Slump, Score Tengp, Score

% (kg/m) % mm C

18 2.2 5 2420.9 5 20 5 245 5
20 2.05 4 2449.6 5 55 3 155 2
21 (0] (0] (0] 24.5 5
24 2.3 5 2420.6 5 3 5 35 5 26 5
29 2.2 5 2425.2 5 3 5 5 3 32 3
42 40 5 28 5
46 3 4 2430 5 3 5 45 5 225 5
48 3 4 24245 5 235 5
49 2.4 5 2450.9 5 30 5 245 5
50 2091.9 1 29.5 4
52 2.6 5 (0] 2.75 5 25 5 (0]
57 2.9 5 (0] 2.5 5 51 4 19 4
58 3.6 1 2411.4 5 10 4 29 5
62 2.7 5 2431.1 5 2.75 5 30 5 27 5
65 2.6 5 2435 5 2.5 5 32 5 255 5
67 3 4 2390 5 2.75 5 35 5 275 5
71 2.5 5 2424.9 5 40 5 195 4
74 2.5 5 2260.2 1 2.5 5 50 4 225 5
75 2.5 5 2339 4 3.75 2 15 4 27 5
80 2.7 5 2414.3 5 3.25 4 (0] 215 5
87 2 4 2445.1 5 2.5 5 15 4 21 5
88 2.7 5 2409.2 5 2.75 5 40 5 26.5 5
91 2.5 5 2441.2 5 2.25 5 32 5 25.5 5
125 34 2 24145 5 3 5 50 4 245 5
131 2.3 5 2429.2 5 15 4 31 4
136 25 5 (0] 2.75 5 35 5 20.5 4
144 2.3 5 (0] 2.25 5 (0] 23 5
145 2.5 5 24175 5 30 5 245 5
158 2 4 2427.2 5 25 5 235 5
163 2.7 5 2454 5 2.75 5 40 5 24 5
165 25 5 (0] 25 5 19 5 34.5 2
166 2.5 5 2410.2 5 3 5 55 3 215 5
177 2.2 5 2434.6 5 2.25 5 65 2 24 5
186 2.8 5 2410.8 5 3 5 15 4 28.5 5
192 2 4 2460.6 5 2.75 5 50.8 4 21.7 5
206 2 4 (0] 60 3 275 5
207 3 4 2402.8 5 (0] 27 5
214 2.4 5 2387 5 65 2 224 5
223 3 4 2424.3 5 3.25 4 30 5 24 5
234 2.1 4 2401.5 5 2.25 5 (0] 185 3
235 2.5 5 (0] 145 2
236 2.4 5 2411 5 2.5 5 64 2 235 5
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CT 504 (PM) CT 518 CT 543 (VM) CT 556 CT 557
Lab i . i
No Coﬁtlént, Score Den5|t3y, Score Coﬁtlént, Score Slump, Score Tengp, Score
% (kg/m) % mm C
237 3.3 3 2414.4 5 40 5 275 5
244 2.3 5 2436.9 5 2 4 30 5 20.5 4
248 2.6 5 2420.9 5 3 5 20 5 32 3
250 2.75 5 (0] 2.75 5 25 5 20.5 4
261 13 4 315 3
263 2.6 5 2416.9 5 3 5 20 5 27 5
270 2.5 5 2439.6 5 2.5 5 13 4 23 5
273 2.1 4 2447.6 5 2.5 5 20 5 235 5
274 15 1 2438.5 5 2.25 5 40 5 25 5
280 2.1 4 2364.8 5 55 3 245 5
281 2.9 5 (0] 12 4 36 1
293 2.5 5 24235 5 2.5 5 15 4 21 5
310 35 2 2326.9 4 (0] (0] 35 2
316 2.3 5 2421 5 (0] 25.5 5
322 2.8 5 2390.6 5 3.25 4 40 5 28 5
326 3.2 3 2428.4 5 3.25 15 4 245 5
331 2.6 5 (0] 4 1 (0] 26.5 5
338 2.4 5 2587.1 1 145 2
348 3 4 2410.8 5 (0]
351 2.8 5 2424.8 5 15 4 27 5
358 2.6 5 2431.7 5 10 4 26 5
359 2.7 5 2429.3 5 2 4 15 4 25 5
361 2.3 5 2441 5 2 4 45 5 25 5
366 1.7 2 2408.1 5 1.6 2 (0] 24.4 5
375 2.5 5 2435.3 5 35 5 21 5
387 2.8 5 2250 1 2.75 5 25 5 26.5 5
394 1.9 3 2415.8 5 2 (0] 22 5
398 2.8 5 (0] 25 5 (0] 20 4
399 2.6 5 2444.8 5
400 2.3 5 (0] 2.25 5 25 5 23.3 5
411 2.3 5 2429.6 5 2.25 5 (0] 25.5 5
415 2.5 5 2404 5 20 5 24 5
418 2.4 5 2453.5 5 325 3
419 3 4 2388.7 5
424 2.5 5 2436.1 5 15 4 20 4
558 2.5 5 2405.5 5 2.75 5 15 4 25 5
560 3.3 3 2442 5 (0] 29 5
582 2.3 5 2458.7 5 2.25 5 30 5 27 5
Legend:
1,2 Unacceptable score (6} Outlier
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APPENDIX - B
Test Results from Retest
CT 504 (PM) CT 518 CT 543 (VM) CT 556 CT 557
Air . Air
I,:l%b_ Content, Score I(le&i:% Score Content, Score Slntinnlp’ Score | Temp, C° Score
% %
15* 2400.3 5 65 2 215 5
21 2.52 5 2424.0 5 10
32* 1.8 3 2462.0 5 1.75 3 25 5 18.4 3
50 2381.9 5
58 2.4 5
74 2.5 5 2428.1 5 2.5 5 30 5
76* 2.8 5 24428 5 25 5 16.5 3
80 50 4
125 2.4 5 2428.8 5 2.5 5 50 4 19.0 4
136 2384.9
144 2.5 5 24135 5 2.25 5 55 3 19.0 4
177 45 5
207 51 4
214 25 5
234 42 5
235 2.6 5 2440.1 5 14.7 2
236 50 4
250 2382.9 5
274 2.5 5
281 2433.3 5 22.0
304* 2.6 5 68.7 (0] 2.5 5 25 5 26.0 5
310 2.8 5 2416.6 5 2.25 5 35 5 24.5 5
316 30 5
331 2423.7 5 2.5 5 100 (e}
338 2.6 5 2440.1 5 14.7 2
366 2.5 5 2.65 5 31.75 5
394 55 3
398 2454.4 5 315 5
400 3.1 4 2425.64 5
411 45 5
414* 17.2 (0] 30 5 195 4
420* 3.2 3 2428.0 5 2.5 5 55 3 23.3 5
429* 2.5 5 2458.8 5 40 5 29 5
452* 2.5 5 68.4 (0] 2 4 51 4 21.7 5
560 55 3
Legend:
1, 2 Unacceptable score (0] Outlier

* Lab did not submit test results in the initial test or submitted results later. The test results were included
in the analysis of the retest.

Labs failed in the initial test but did not submit test results in the retest are:
20, 52, 57, 75, 165, 206, 348, 387

B-1
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APPENDIX - C
Combined Final Scores from both Initial Test and Retest
Lab No .CT 504 .CT 518 .CT 543 .CT 556 .CT 557
Final Score | Final Score | Final Score | Final Score | Final Score
15 5 2 5
18 5 5 5 5
20 4 5 3 2
21 5 5 4 5
24 5 5 5 5 5
29 5 5 5 3 3
32 3 5 3 5 3
42 5 5
46 4 5 5 5 5
48 4 5 5
49 5 5 5 5
50 5 4
52 5 0 5 5 0
57 5 0 5 4 4
58 5 5 4 5
62 5 5 5 5 5
65 5 5 5 5 5
67 4 5 5 5 5
71 5 5 5 4
74 5 5 5 5 5
75 5 4 2 4 5
76 5 5 5 3
80 5 5 4 4 5
87 4 5 5 4 5
88 5 5 5 5 5
91 5 5 5 5 5
125 5 5 5 4 5
131 5 5 4 4
136 5 5 5 5 4
144 5 5 5 3 5
145 5 5 5 5
158 4 5 5 5
163 5 5 5 5 5
165 5 5 5 2
166 5 5 5 3 5
177 5 5 5 5 5
186 5 5 5 4 5
192 4 5 5 4 5
206 4 3 5
207 4 5 4 5
214 5 5 5 5
223 4 5 4 5 5
234 4 5 5 5 3
235 5 5 2
236 5 5 5 4 5
237 3 5 5 5
244 5 5 4 5 4
248 5 5 5 5 3

C-1

June 16, 2009
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Lab No _CT 504 _CT 518 _CT 543 _CT 556 _CT 557
Final Score | Final Score | Final Score | Final Score | Final Score

250 5 5 5 5 4
261 4 3
263 5 5 5 5 5
270 5 5 5 4 5
273 4 5 5 5 5
274 5 5 5 5 5
280 4 5 3 5
281 5 5 4 5
293 5 5 5 4 5
304 5 0] 5 5 5
310 5 5 5 5 5
316 5 5 5 5
322 5 5 4 5 5
326 3 5 4 4 5
331 5 5 5 0] 5
338 5 5 2
348 4 5

351 5 5 4 5
358 5 5 4 5
359 5 5 4 4 5
361 5 5 4 5 5
366 5 5 5 5 5
375 5 5 5 5
387 5 1 5 5 5
394 3 5 4 3 5
398 5 5 5 5 4
399 5 5

400 5 5 5 5 5
411 5 5 5 5 5
414 0] 5 4
415 5 5 5 5
418 5 5 3
419 4 5

420 3 5 5 3 5
424 5 5 4 4
429 5 5 5 5
452 5 0] 4 4 5
558 5 5 5 4 5
560 3 5 3 5
582 5 5 5 5 5

Legend:
1, 2 Unacceptable score @) Outlier

C-2

June 16, 2009
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