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1. INTRODUCTION

This report summarizes the results of the APLAC Cement Proficiency Testing Program
(APLAC T031).

The APLAC T031 was coordinated by the International Accreditation Japan (hereinafter
referred to as “lAdapan”, former Japan National Laboratory Accreditation System
(hereinafter referred to as “JNLA”), Conformity Assessment Center), National Institute of
Technology and Evaluation (hereinafter referred to as “NITE”) in accordance with the
interlaboratory testing scheme specified in ISO/IEC Guide 43-1:1997 (See Note for section
2.1).

The aim of this proficiency testing program was to provide opportunity to participating
laboratories to demonstrate their technical competence to perform applicable/relevant tests.
It also provides confidence in the accreditation process of the APLAC members and also in
their ability to take an appropriate corrective action where a result of this PT program
reveals testing deficiencies in the laboratory.

2. OPERATION OF THE PROGRAM

2.1 COORDINATING BODY

JNLA, Conformity Assessment Center, NITE

2-49-10, Nishihara, Shibuya-ku, Tokyo, 151-0066, JAPAN
TEL: +81-3-3481-1939

FAX: +81-3-3481-1937

Note: JNLA has started its operation under IAJapan since 2002.

2.2 RELATED ORGANISATION

The organization for implementing the homogeneity testing of test pieces for this
proficiency testing program was:

General Building Research Corporation of Japan
5-8-1, Fujishirodai, Suita, Osaka, 565-0873, JAPAN
TEL: +81-6-6834-7916

FAX: +81-6-6872-0391
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2.3 LABORATORIES PARTICIPATED IN THE APLAC T031 CEMENT

PROFICIENCY TESTING PROGRAM

84 laboratories from 27 economies had been nominated to participate in this
proficiency testing program. 20 laboratories among participated laboratories did not report
the results of the test with various reasons. Details of actual participating laboratories are

shown in the Table 1.

Table 1 Number of participating laboratories per economy

Economy No. of Economy No. of Economy No. of
Labs Labs Labs
Australia 2 Germany 2 Philippines 3
Brazil 1 Hong Kong 3 Portugal 2
Brunei 3 India 3 Slovakia 2
Bulgaria 3 Japan 1 Slovenia 1
China 3 Korea 1 South Africa 3
Croatia 2 Latvia 1 Spain 1
Estonia 1 Lithuania 2 Switzerland 1
Finland 2 Malaysia 1 Thailand 3
France 2 Norway 1 Vietnam 4

2.4 THE DATES OF OPERATION OF THE PROGRAM

The program was started in 2002. Participating laboratories and/or accreditation
bodies already received the interim report in 2002, but the final report has been delayed for
approximately 8 years. Following Table 2 is the dates of operation of the program.

Table 2 Date of Operation of the program

Preparation of sample Oct 2001
Submission of proposal to APLAC PT Committee for approval Nov 2001
Invitation to participants Dec 2001

Dispatch of samples

Jan 2002 - Feb 2002

Compressive strength testing by participants

Feb 2002 - Mar 2002

Homogeneity testing by related organization

Feb 2002 - Mar 2002

Deadline for result submission from participants 30 Apr 2002
Statistical analysis Jun 2002
Distribution of Interim report Jun 2002 - Jul 2002
Statistical analysis for the second time Till May 2010
Preparation of draft final report May 2010
Submission of draft final report to APLAC PT Committee for approval | Jun 2010
Distribution of final report Jul 2010
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3. CONTENT OF APPENDICIES

APPENDIXA: TEST RESULTS - COMPRESSIVE STRENGTH
Table A.1 Compressive Strength Test - Sample A (specimen age: 7 days)
Fig 1 Histogram of Compressive Strength Test Results - Sample A
Table A.2 Compressive Strength Test - Sample B (specimen age: 28 days)
Fig 2 Histogram of Compressive Strength Test Results - Sample B
Table A.3 z-scores for Individual Samples, Between Laboratories and Within
Laboratory
Fig 3 z-score Distribution - Sample A
Fig 4 z-score Distribution - Sample B
Fig 5 z-score Distribution - Between Laboratories z-score (ZB)
Fig 6 z-score Distribution - Within Laboratory z-score (ZW)
Fig 7 Youden Plot - APLAC T031 Cement
APPENDIX B: TEST SPECIMEN
APPENDIX C: HOMOGENEITY TEST RESULTS
APPENDIX D: INSTRUCTIONS TO PARTICIPANTS

4. STATISTICAL DESIGN OF THE PROGRAM

A split level statistical design was used for this program. The samples at ages 7days
and 28 days were subiject to this program. The difference of the crushing load planned for
these two samples was approximately 20 N/mm?which meant around 40 % of the strength
of the sample at age 7 days.

4.1 STATISTICAL ANALYSIS

The data submitted by the participating laboratories were analyzed by mean of the
z-score specified in ISO/IEC Guide 43-1, Appendix A, Statistical methods for treatment of
the proficiency test data, A.2.1.4. For this proficiency testing program, a robust statistics by
using the median and Normalized Inter Quartile Range (NIQR) to minimize the influence of
extreme data was adopted.

For each participating laboratory, the z-score for each sample was calculated. In
addition, the between-laboratories z-score (ZB) and the within-laboratory z-score (ZW)
were calculated for the sample pair. The between-laboratories z-score was based on the
(standardised) sum of the calculated mean of the duplicate results reported for each
sample. The within laboratory z-score was based on the (standardised) difference between
the mean of the duplicate results reported for each sample.
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4.2 EVALUATION CRITERIA

The evaluation criteria by means of z-score in accordance with the ISO/IEC Guide

43-1 Appendix A were used. The followings are the criteria for “Satisfactory”, “Questionable”
and “Unsatisfactory”:

|z| < 2: Satisfactory,
2<|z|<3: Questionable, and
|z| > 3: Unsatisfactory

5. TEST SAMPLES
5.1 SAMPLE COMPOSITION

One set of the test sample consists of standard cement (2 kg x 1 bag) and standard
sand (1 350 g x 2 bags). This set was distributed to each laboratory (see Appendix B).

5.2 HOMOGENEITY TEST

One hundred sets of the test sample (materials for test specimen) were prepared for
this proficiency testing program. Prior to the distribution of samples, six sets (sample code:
A to F) of 100 were randomly picked up and homogeneity test pieces were prepared in
accordance with the method specified in ISO 679:1989. The homogeneity test samples for
compression test were placed and molded by one mixing.

As for the homogeneity test, the compressive strength of the homogeneity test
samples was measured in accordance with ISO 679. The test samples at ages 7 days and
28 days were tested. The homogeneity test samples were cultivated before the test in
accordance with the method specified in ISO 679.

The Appendix B shows the details of the homogeneity test.
6. TEST METHOD

The proficiency test samples and the instructions were sent to all participating
laboratories. Participating laboratories were instructed to form the test specimen and
perform the compression test on the samples at ages 7 days and 28 days in accordance

with ISO 679 or equivalent regional/national standard.

The participating laboratories were also instructed to report the test results in the form
of the results sheet shown in the procedures (See Appendix C).
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7. REPORTED RESULTS

Table A.1 and A.2 show the reported test results for samples at ages 7 days and 28
days respectively and their calculated averages. The summary statistics of those samples
with the histogram of the reported data were also shown in these appendices.

A unique code number for this program was randomly allocated to each participating
laboratory which enables to keep confidentiality of results. Reference to each participating
laboratory in this report is made by its assigned code number.

Table A.3 shows the z-scores for each test sample. It also provides between
laboratories z-score and within laboratory z-score with support of Table 3 for the cause
analysis and consideration of the remedial actions for outlier results (See 8.3).

8. ANALYSIS OF THE RESULTS

8.1 SUMMARY STATISTICS

Following Table 3 is the summary statistics for calculation of z-scores of the test

results.
Table 3 Summary Statistics
Summary statistics
Items Sample A Sample B Inter- Intra-
age: 7 days | age: 28 days | Laboratories | Laboratories

Number of Results 64 64 64 64
Median 454 62.1 76.6 114
Minimum Value 27.2 36.1 447 -23.3
Maximum Value 87.9 68.8 1010 16.6
Range 60.8 32.7 56.3 39.9
Robust CV (%)* 7.38 9.91 8.68 205
First Quartile 43.1 56.3 70.2 9.30
Third Quartile 476 64.6 79.2 12.47
Inter Quartile range 452 8.30 8.96 3.17
Normalized Inter
Quartile Range (NIQR) 3.35 6.16 6.64 2.35

* Robust CV (%): Robust Coefficient of Variation
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8.2 PERFORMANCE OF LABORATORIES

As mentioned in the Section 4, z-score was used as a performance statistic of the
results and then the criteria in 4.2 were applied for performance evaluation. Table A.3
shows the summary of the performance evaluation. Between laboratories z-score (ZB) and
within laboratory z-score (ZW) are also calculated for the two (7 days and 28 days) test
specimens for consideration of the trend analysis in measurement. The z-score of each
sample, between laboratories z-score (ZB) and within laboratory z-score (ZW) are strongly
correlated to each other, therefore, z-score of each sample is representatively used in the
performance evaluation of participating laboratories data.

8.3 OUTLIER RESULTS

The laboratories that were categorized as “Unsatisfactory (z-score > 3)” in the
compression tests are shown in the Table 4.

Table 4 Outlier Results

Items for z-score evaluation Laboratory Code No.
Sample A (Specimen age: 7 days) 8,10, 29, 30, 31, 48, 49, 51
Sample B (Specimen age: 28 days) 29, 30, 31
Between laboratories z-score (ZB) 10, 29, 30, 31, 48, 49
Within laboratory z-score (ZW) 48

Of the 64 participating laboratories, the total of 8 (12.5 %) laboratories has been
identified as having reported one or more outlying results. Out of 256 results subject to the
z-score evaluation, the total 18 results (7.0 %) have been identified as outlier.

9. TECHNICAL COMMENTS
9.1 SAMPLE HOMOGENEITY

As shown in the Appendix B, the standard deviations (7 days specimen: 0.50 N/mm?,
28 days specimen: 0.43 N/mm2) of the results in the homogeneity testing were well smaller
than those (7 days specimen: 3.35 N/mm? 28 days specimen: 6.16 N/mm?) of results
reported by participating laboratories (STD < 0.3 IQR). Therefore, it was concluded that the
samples distributed were sufficiently homogeneous.
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9.2 COMMENTS ON REPORTED RESULTS

45 of 64 participating laboratories (approximately 70 %) reported that they had
performed test in accordance with ISO 679:1989. Remaining 19 of 64 laboratories
(approximately 30 %) performed tests based on the regional or national standard such as
AS 2350, BS 186-1, BS 4550, TCVN, EN 196-1, JIS, GB/T 17671, ASTM C 109. Basically,
those regional/national standards are considered that they are in line with ISO 679. The test
results agree well, and there is no significant difference of the results among standards was
observed. However, laboratories code 7, 8, 18, 29, 31 reported only 2 or 3 results while ISO
679 specifies 6 results to be measured (see NOTE) and they were all based on the national
standards. Considering that laboratories code 8, 29 and 31 had outlier results in the
program, difference of the test standard might cause the deviation of the results.

NOTE: ISO 679, 10.2 specifies “A test result is defended as the arithmetic mean of the six
compressive strength determinations made on a set of three prisms. If one result
within the six determinations varies by more than +10 % from the mean of the 6,
discard this result and calculate the mean of the five reaming result. If a further result
which in these five determinations varies by more than +10 % from the mean, discard
the set of result”. These 5 laboratories calculated averages from 2 or 3 compressive
strength determinations, and did not treat varies in accordance with the ISO 679.

9.3 DATA REPORTED BY LAB No.48

As shown in the table 1 above, the average of crushing strengths of the specimen at
age 7 days and 28 days were 46.2 N/mm? and 63.5 N/mm?respectively, i.e., the crushing
strength of 28 days sample is around 37 % (average) larger than that of 7 day sample.
However, Lab.48 reported that the crushing load of 7 days sample and 28 days sample
were 87.9 N/mm? and 55.0 N/mm? (average) respectively. This might be caused by one or
more failures or different conditions in the process of the test. Possible causes are failure in
specimen identification, miscalculation in data transformation, difference of test conditions
and/or failures in preparation of test specimen.

9.4 PREPARATION AND CURING OF SPECIMEN, AND TEST
CONDITIONS

ISO 679 specifies that “the laboratory where preparation of specimens takes place
shall be maintained at a temperature of 20 °C £ 2 °C and relative humidity of not less than
50 %", “the moist air room or the large cabinet for storage shall be maintained at a
temperature of 20 °C £ 1 °C and a relative humidity of not less than 90 %”, “the temperature
of the water in the storage containers shall be maintained at 20 °C + 1 °C”, “in warm
countries, a laboratory temperature of 25 °C + 2 °C or 25 °C = 2 °C may be maintained,
temperature of the moist air room or the cabinet for storage and temperature if the water in
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the storage container may be maintained at 25 °C + 1 °C or 27 °C £ 1 °C”. The following
laboratories reported that they performed test with room conditions that were deviated from
those specified in ISO 679.

Table 5 Laboratories that adopted test conditions other than those
specified in ISO 679

Codes of Lab that performed test under
Room Conditions room conditions other than those
specified in ISO 679

Test specimen preparation: temperature

7,8,24
(20°C+£2°C)
Test specimen preparation: humidity 10. 24
(<50 %) ’

Laboratory temperature: 20 °C £ 2 °C
(25°C+2°Cor27°Cz2°Cinwarm
countries)

Moist air room / cabinet: temperature

(20 °C £ 1 °C) 2,7,8,24,29, 31,34, 35, 37, 38, 50, 52

Moist air room / cabinet:

7,8,10, 24, 29, 54
Humidity (< 90 %) ,8,10, 24,29, 54, 58

Water temperature in storage containers:

. 2,10, 24, 29, 30, 31, 34, 35, 36, 37
Specimen age: 7 days

Water temperature in storage containers:

2,10, 19, 24, 29, 30, 31, 34, 35, 36, 37
Specimen age: 28 days

9.5 MODIFICATION OF ISO 679

ISO 679 was modified in May, 2009. There are many alternations in the standard from
last edition. However, main contents of the standard which effect for test results (e.g.
environmental testing condition, specification of equipment, preparation of mortar, condition
and preparation of test specimens, testing procedures, and calculation equation) have no
change or a few revisions.

Therefore, if someone will coordinate the same proficiency testing program in 2010,

the participating laboratories will submit the reporting results which are almost all same with
the results of this proficiency testing program.
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APPENDIX A TEST RESULTS - COMPRESSIVE STRENGTH

Table A1 Compressive Strength Test - Sample A (specimen age: 7
days)

Lab Crushing load (N/mm?)
code 1 2 3 4 5 6 Mean
1 46.9 48.3 48.0 45.7 478 474 474
2 479 484 48.2 489 474 476 48.1
3 — — — — — — —
4 — — — — — — —
5 497 515 51.6 521 52.8 52.9 518
6 — — — — — — —
7 470 46.0 - - - - 46.5
8 21.2 46.5 - - - - 339
9 — — — — — — —
10 28.8 30.0 315 32.3 33.7 33.2 31.6
11 - - - - - - -
12 - - - - - - -
13 - - - - - - -
14 453 453 430 429 43.1 441 440
15 439 435 444 441 437 434 438
16 - - - - - - -
17 554 58.3 541 534 542 547 550
18 39.7 40.5 40.1 - - - 40.1
19 40.6 419 39.7 422 40.0 422 411
20 46.6 472 46.4 464 456 472 46.6
21 - - - - - - -
22 471 472 438 419 471 499 46.2
23 - - - - - - -
24 449 435 438 433 443 434 439
25 572 56.6 524 530 52.9 53.1 542
26 431 43.6 438 448 445 446 44 1
27 453 447 452 450 450 434 448
28 - - - - - - -
29 270 30.0 280 - - - 283
30 305 29.6 30.1 30.3 293 298 299
31 26.7 28.6 26.2 - - - 272
32 - - - - - - -
33 - - - - - - -
34 419 439 418 447 431 434 431
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35 474 477 476 484 463 48.1 476
36 46.4 473 470 473 4738 467 47.1
37 459 476 47.1 478 4738 465 47.1
38 44.1 452 450 439 443 459 447
39 436 423 424 425 423 426 426
40 - - - - - - -

41 - - - - - - -

42 - - - - - - -

43 - - - - - - -

44 - - - - - - -

45 39.2 402 40.4 409 393 390 39.8
46 408 40.0 40.4 427 427 413 413
47 45.1 457 462 468 450 438 454
48 880 885 875 880 870 885 879
49 316 356 334 338 356 338 340
50 356 387 35.1 38.4 31.1 332 35.4
51 359 34.1 346 36.8 343 322 347
52 447 44.1 459 450 44.4 44.1 447
53 503 535 495 536 530 51.3 519
54 449 434 433 433 447 434 438
55 44.4 4538 434 44.1 450 44.4 445
56 4838 48.1 456 497 4856 46.6 479
57 436 442 432 450 443 426 438
58 486 484 463 415 482 470 417
59 428 434 422 428 43.1 434 430
60 46.1 445 450 443 46.4 458 454
61 440 4238 4438 433 450 437 439
62 503 492 51.0 507 503 499 50.2
63 51.0 51.0 490 513 486 492 500
64 428 43.1 442 436 423 428 43.1
65 412 426 430 448 416 424 426
66 50.0 493 49.1 485 489 492 492
67 49.1 500 496 4938 496 492 496
68 497 49.4 474 493 50.3 489 492
69 - - - - - - -

70 492 4738 499 480 492 478 487
71 - - - - - - -

72 510 532 50.4 519 50.8 516 515
73 502 506 52.1 498 490 496 502
74 456 454 452 456 456 45.1 454
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75 45.6 457 46.9 46.4 46.2 46.6 46.2
76 455 456 459 46.2 46.1 46.2 459
77 48.6 472 479 47.0 46.0 46.9 473
78 46.0 456 455 459 446 446 454
79 473 46.3 46.4 46.8 47.7 46.3 46.8
80 472 458 46.6 46.3 46.1 46.4 46.4
81 414 433 424 431 423 43.0 426
82 474 46.2 482 48.7 476 474 476
83 456 434 459 45.0 447 46.1 451
84 46.1 452 450 445 453 444 451

Number of Results 64

Median 454

Minimum Data 272

Maximum Data 879

Range 60.8

Robust CV (%) 7.38

First Quartile 431

Third Quartile 476

Inter Quartile Range 452

Normalized IQR 3.35

Fig 1 Histogram of Compressive Strength Test Results - Sample A

No. of data

40
35
30
25
20
15
10

9

0

Sample A (7 days)
34
15
3 o i 5 :
[ & [
——4 | |_| | ’_‘ | ’_‘ | |_| | | |
<27.5 30 35 40 45 50 55 >57.5

Crushing strength (N/mm?)
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Table A.2 Compressive Strength Test - Sample B (specimen age: 28

days)
Lab Crushing load (N/mm?)
code 1 2 3 4 5 6 Mean
1 63.8 64.2 63.6 63.7 65.4 63.3 64.0
2 64.4 60.4 65.1 64.3 66.7 65.2 64.4
3 — — _ — _ — _
4 — — —_ — —_ — —
5 69.0 67.8 67.2 69.2 69.7 68.9 68.6
6 — — —_ — —_ — —
7 570 58.0 58.0 - - - 57.7
8 58.8 55.9 - - - - 574
9 — — _ — _ — _
10 416 418 478 498 50.6 46.0 46.3
11 - - - - - - -
12 - - - - - - -
13 - - - - - - -
14 60.5 60.1 58.7 598 62.5 62.6 60.7
15 64.1 64.4 63.9 63.6 63.8 63.3 63.9
16 - - - - - - -
17 67.3 68.6 634 64.1 65.0 63.6 65.3
18 513 521 525 - - - 520
19 58.1 56.9 56.6 575 572 58.1 574
20 53.2 548 548 56.8 56.0 53.2 548
21 - - - - - - -
22 634 66.9 63.2 63.8 67.2 69.6 65.7
23 - - - - - - -
24 52.9 547 548 542 53.6 52.9 53.9
25 584 65.8 62.8 62.2 63.2 60.5 62.2
26 65.8 654 654 63.0 62.0 65.7 64.6
27 62.1 60.0 594 594 60.7 584 60.0
28 - - - - - - -
29 38.0 39.0 38.0 - - - 38.3
30 39.7 422 410 423 41.2 409 41.2
31 36.2 35.9 36.2 - - - 36.1
32 - - - - - - -
33 - - - - - - -
34 56.5 554 55.5 574 55.1 56.1 56.0
35 67.9 64.6 64.5 67.1 66.5 65.3 66.0
36 65.1 64.1 63.9 65.1 64.2 634 64.3
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37 66.0 622 65.6 62.7 636 65.6 64.3
38 616 63.1 625 617 63.4 603 62.1
39 54.0 55.7 549 55.9 56.8 56.3 55.6
40 : - - : - : -

41 - - - - - - -

42 : - - : - : -

43 - - - - - - -

44 - - - - - - -

45 565 56.5 56.9 54.6 55.9 56.9 56.2
46 5838 56.8 57.4 559 59.6 60.2 58.1
47 59.0 59.2 61.1 616 58.4 589 59.7
48 55.0 55.3 54.7 55.0 54.4 55.3 55.0
49 438 46.6 44.4 422 497 46.6 456
50 484 496 472 458 45.1 506 4738
51 49.1 489 47.1 46.6 433 46.9 470
52 64.1 622 65.0 613 6338 66.3 6338
53 70.1 68.8 66.3 67.6 658 68.7 679
54 59.1 609 589 55.8 615 6338 600
55 616 625 59.4 613 609 616 61.2
56 60.7 64.7 60.2 62.6 630 61.1 62.1
57 575 55.9 58.7 565 558 576 570
58 66.3 65.4 67.1 65.4 67.4 66.3 66.3
59 559 55.3 56.9 56.3 56.9 56.3 56.3
60 65.2 64.4 64.7 64.7 65.0 64.3 64.7
61 609 625 622 599 615 59.3 61.1
62 65.7 64.8 65.1 64.2 66.0 64.7 65.1
63 65.4 66.2 65.1 66.8 620 66.2 65.3
64 55.9 56.1 56.0 57.0 55.9 56.4 56.2
65 545 55.2 56.7 570 55.4 56.3 559
66 64.1 64.3 65.0 64.6 63.4 66.1 64.6
67 67.1 679 65.9 675 67.4 70.1 67.7
68 64.2 636 675 679 639 650 65.4
69 : - - : - : -

70 676 67.3 69.8 68.1 702 69.8 68.8
71 : - - : - : -

72 65.7 66.8 679 66.6 67.1 64.8 66.5
73 713 679 685 665 632 65.6 67.2
74 64.4 65.3 65.1 65.6 65.1 65.6 65.2
75 617 573 62.6 64.1 62.4 619 617
76 64.8 628 632 62.8 64.4 636 636
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77 62.8 63.1 62.4 62.4 644 64.3 63.2
78 62.2 63.2 62.5 63.5 64.2 62.5 63.0
79 65.0 64.7 65.2 63.8 63.5 64.4 644
80 64.5 63.4 64.3 63.9 63.6 62.9 63.8
81 61.7 62.8 63.0 60.9 61.9 62.1 62.1
82 59.8 63.0 63.1 63.2 64.4 615 62.5
83 64.0 65.2 64.9 64.0 63.8 63.2 64.2
84 63.8 63.2 62.8 63.3 62.6 62.8 63.1

Number of Results 64

Median 62.1

Minimum Data 36.1

Maximum Data 68.8

Range 32.7

Robust CV (%) 9.91

First Quartile 56.3

Third Quartile 64.6

Inter Quartile Range 8.30

Normalized IQR 6.16

Fig 2 Histogram of Compressive Strength Test Results - Sample B

MNo. of data
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Table A.3 z-score for Individual Samples, Between Laboratories and
Within Laboratory

Test results z-score Between Within
cLoadbe Sajple SanI;pIe Sample A | Sample B Laloz?srigzges Lazl?gég:zry
7days | 28 days (Za) (2b) (28) (2W)
1 474 64.0 0.59 0.30 0.33 0.14
2 48.1 64.4 0.81 0.36 044 0.03
3 — — — — — —
4 — — — — — —
5 518 68.6 1.92 1.06 1.29 0.20
6 — — — — — —
7 46.5 571.7 0.34 -0.72 -044 -1.51
8 33.9 574 -3.44 § -0.78 -1.82 221 ?
9 — — — — — —
10 31.6 46.3 -4.11 § -2.58 ? -3.24 § -0.45
11 - - - - - -
12 - - - - - -
13 - - - - - -
14 440 60.7 -042 -0.23 -0.39 0.17
15 438 63.9 -0.46 0.28 —-0.06 1.16
16 - - - - - -
17 55.0 65.3 2.88 ? 0.52 1.29 -1.76
18 401 520 -1.57 -1.65 -1.73 -1.30
19 411 574 -1.27 -0.77 -1.04 0.04
20 46.6 548 0.36 -1.19 -0.74 -2.39 ?
21 - - - - - -
22 46.2 65.7 0.24 0.58 0.38 1.01
23 - - - - - -
24 439 53.9 -0.45 -1.34 -1.12 -1.86
25 542 62.2 264 ? 0.00 0.86 -248 ?
26 441 64.6 -0.39 0.39 0.04 1.30
27 448 60.0 -0.18 -0.35 -0.37 -0.28
28 - - - - - -
29 283 38.3 -5.08 § -3.86 § -4.43 § -1.86
30 299 412 -4.61 § -3.40 § -3.95 § -1.47
31 272 36.1 =543 § -4.23 § -4.79 § -2.18 ?
32 - - - - - -
33 - - - - - -
34 431 56.0 -0.66 -0.99 -0.97 -1.00
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35 476 66.0 0.66 0,63 0.56 0.67
36 47.1 64.3 0.52 0.35 0.33 0.31
37 47.1 64.3 053 0.35 0.33 0.30
38 447 62.1 -0.19 0.00 -0.15 0.36
39 426 55.6 -0.82 ~1.06 -1.07 -0.96
40 - - - - - -

41 - - - - - -

42 - - - - - -

43 - - - - - -

44 : - - - - N

45 39.8 56.2 ~1.65 -0.96 -1.30 0.06
46 413 58.1 121 -0.65 -0.94 0.19
47 454 59.7 0.02 -0.39 -0.33 057
48 879 55.0 1271 |§| -117 368 |§| -14.80
49 340 456 -340 |§| -269 |?| -306 |§| -138
50 35.4 4738 299 |?| -233 |?| -268 |?| -113
51 347 470 -320 |§| -246 |[?| -284 |?| -1.16
52 447 6338 -0.20 0.27 0.02 0.88
53 519 679 194 0.94 122 -0.05
54 438 600 -0.46 -0.35 047 0.00
55 445 612 -0.25 -0.15 -0.27 0.16
56 479 62.1 0.76 001 0.18 061
57 438 570 -0.46 -0.83 -0.79 -0.90
58 417 66.3 0.69 0.68 061 0.75
59 430 56.3 -0.72 -0.95 -0.96 -0.86
60 454 64.7 0.00 0.42 0.19 0.96
61 439 61.1 -0.43 -0.17 -0.35 0.28
62 50.2 65.1 146 048 0.75 -0.40
63 50.0 65.3 1.39 051 0.75 —0.27
64 431 56.2 ~0.66 -0.96 -0.95 -0.93
65 426 55.9 -0.82 ~1.02 ~1.05 -0.88
66 492 64.6 114 0.40 058 -0.23
67 496 67.7 1.25 0.90 0.95 058
68 492 65.4 114 052 0.66 0.00
69 - - - - - -

70 487 68.8 0.98 108 0.98 120
71 - - - - - -

72 515 66.5 183 0.71 103 -0.35
73 502 672 145 0.82 0.97 0.23
74 454 65.2 0.02 0.50 0.25 108
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75 46.2 61.7 0.26 -0.07 -0.04 -0.22
76 459 63.6 0.17 0.24 0.13 045
77 473 63.2 0.57 0.18 0.24 -0.06
78 454 63.0 0.00 0.14 0.01 044
79 46.8 64.4 043 0.37 0.31 044
80 46.4 63.8 0.31 0.27 0.20 0.36
81 426 62.1 -0.83 -0.01 -0.39 1.00
82 476 62.5 0.66 0.06 0.19 -0.38
83 451 64.2 -0.07 0.33 0.1 0.87
84 451 63.1 -0.08 0.16 -0.01 0.55
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APLAC T031 CEMENT PROFICIENCY TESTING PROGRAM

APPENDIX B TEST SPECIMEN
1) Normal Portland cement for strength tests
2) Standard testing sand

Grades of the standard testing sand used for this proficiency testing program are as
follows:

Square mesh size Cumulative Sieve Residue
[mm] [%]

2 0

1.6 7+5
1 33+5
05 67+5
0.16 87+5
0.08 99 + 1

Moisture content: less than 0.2 %
Specific gravity: 2.64
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APPENDIX C HOMOGENEITY TEST RESULTS

1. Environmental conditions for preparation, molding curing and test of
specimens

Testing environment in preparing test pieces, curing, and temperature/humidity in tests
before the tests are as follows:

Table C.1 Results of Homogeneity Test

A B c D E F
(T,e(;rr)'perat”re 24 | 211 | 211 | 214 | 211 | 211
Molding room Humidit
Y 79.4 79.4 79.4 79.4 79.4 79.4
(%)
Cement 208 20.8 20.8 20.8 20.8 20.8
Temperature of .
P , Mixing water 19.5 19.5 19.5 19.5 19.5 19.5
Materials
Standard sand 205 205 205 205 205 205
;ecn;perature 210 | 210 | 210 | 210 | 210 | 210
Moist closet Humidit
Y 99.0 99.9 99.9 99.9 99.9 99.9
(%)

Temperature of | At7 days test 206 20.6 20.6 20.6 20.6 206
curing water | At 28 days test 19.7 19.7 19.7 19.7 19.7 19.7
Temperature | At 7 days test 220 220 220 220 220 220

oftestingroom | ato8 daystest | 251 | 251 | 251 | 251 | 251 | 251

Humidity of | At7 days test 22.8 228 228 23.3 233 233
testingroom | At 28 days test | 29.1 29.1 29.1 29.6 296 29.6

*: Jolting equipment specified in ISO 679 was used for preparation of test pieces.

2. Test method
The strength test of the test pieces were performed with the methods specified in the

ISO 679.

2.1 Measurement of the mass
The mass of the test pieces was measured with electronic balances with maximum
capacity of 3 100 g (minimum reading: 0.1g)
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2.2 Compression test machine
Compressive strength test machine with maximum capacity of 200 kN was used.
The major specifications of the test machine are:
Name of type (Manufacturer): TONI COMP Il (TONI Germany)
Maximum capacity: 200 kN (automatic range)
Accuracy: JIS B7733:1997, Grade 1 (JIS B7721:1997, ISO7500-1:1986)

2.3 Handling of the test specimen
Test pieces were taken out of the curing tank immediately before the test and
wrapped with wet towel until measurement.

2.4 Conditions of compressive strength test
The loading speeds applied during the compressive strength tests were as follows:

Table C.2 Loading speed (Unit: N/s)

Specimen ID A B C D E F

Average | 227284 | 226049 | 228454 | 227725 | 227030 | 227109

7days | Minimum | 225146 | 225455 | 227215 | 225155 | 226623 | 2 254.66

Maximum | 2301.24 | 2279.76 | 229630 | 2289.16 | 227640 | 228797

Average | 231793 | 232215 | 231790 | 234809 | 232005 | 231847

28 days | Minimum | 230455 | 231556 | 230594 | 2311.11 | 230804 | 231081

Maximum | 232589 | 2331.84 | 2327.19 | 250227 | 233937 | 2331.82

3. Homogeneity test results

Compressive strength test Mass of test specimen (g)
Water- i | iatel
Specimen ater Max. Load Compressive mmediately Immediately
D Cement w(N) strength after before the test
ratio c(N/mm?) demoulding

7 days |28 days | 7 days 28 days | 7 days |28 days | 7 days 28 days

770 104.5 481 69.3
72.8 1034 45.5 64.6

990 993 993 997

50 74.1 105.9 46.3 66.2 57 590 504 504
7.7 1014 448 63.4

76.2 104.2 476 65.1
74.1 104.6 46.3 65.4

992 992 995 995

Average - - 46.4 650 | 991 992 994 995

STD - - 1.24 0.94 - - - -
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744 | 104.2 46.5 65.1
752 | 106.2 470 66.4 590 592 592 596
766 | 1035 479 64.7
1 1
B S0 744 | 101.1 46.5 63.2 > > >93 095
733 | 1024 458 64.0
728 | 1040 455 65.0 593 592 596 596
Average - - 46.5 64.7 | 591 592 594 596
STD - - 0.86 1.08 - - - -
730 | 101.0 456 63.1
718 | 1018 449 63.6 592 594 594 598
50 730 | 101.0 456 63.1 503 509 506 505
C 744 | 103.2 46.5 64.5
738 | 1059 46.1 66.2
73.1 106.9 45.7 66.8 593 594 5% 597
Average - - 45.7 645 | 593 593 595 597
STD - - 0.54 1.61 - - - -
755 | 104.0 472 65.0
725 | 1054 453 65.9 593 5% 59 600
50 75.7 99.5 473 62.2 507 509 509 506
D 760 | 1021 475 63.8
722 | 106.6 45.1 66.6
725 | 1045 453 65.3 594 595 597 599
Average - - 46.3 64.8 | 595 594 597 598
STD - - 1.16 1.58 - - - -
730 | 1013 456 63.3
69.8 | 101.8 43.6 63.6 594 592 5% 5%
50 739 | 1034 46.2 64.6 501 504 504 508
E 73.1 102.1 45.7 63.8
728 104.2 455 65.1
733 | 1034 458 64.6 595 o9 597 595
Average | - - 454 642 | 593 592 596 596
STD - - 0.91 0.70 - - - -
746 | 102.2 46.6 63.9
723 | 100.6 452 62.9 593 594 5% 098
50 726 | 1026 454 64.1 509 503 504 507
F AR 102.6 447 64.1
733 103.4 45.8 64.6
593 590 596 594
722 | 1016 45.1 63.5
Average | - - 455 638 | 593 592 595 596
STD - - 0.66 0.58 - - - -
Total Average - - 46.0 645 | 593 593 595 596
Total STD - - 1.0 1.1 - - - -
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APPENDIX D INSTRUCTIONS TO PARTICIPANTS

APLAC T031-PROFICIENCY TESTING PROGRAM
(Compressive strength test for Cement)
INSTURCTIONS TO THE PARTICIPANTS

To ensure that the results obtained from this program can be analysed properly, the
participants are asked to adhere carefully to the following instructions:

1. The test sample
-Ordinary portland cements (one bag with 2 kg) packed in the aluminum foil bag.
-Standard sand (two bags with 2.7 kg/each 1 350 g) packed in the polyethylene bag.

2. The operation from the test sample arrival to the test setting
Please confirm the presence of trouble, and report the result with the attached paper
receipt vote when you receive the test sample. If the trouble is found, the same one is
sent again.
Please keep it in an appropriate indoor place until the testing begins.

3. The test method
(1) Compressive strength test is executed based on ISO 679 (Methods of testing
cements - Determination of strength). It reports on the outline when there is deviating
from ISO 679.
(2) The samples of 7 day material age and 28 day material age are tested.

4. Report of the test result
Testing should commence as soon as possible after receiving the samples and the
results should be reported NOT LATER THAN 31 APRIL 2002. Send the completed
RESULTS SHEET and any supporting documentation to your Accreditation Body and
fax a copy of the RESULTS SHEET to the person in charge who shows in clause 5.

5. Contact Person and Coordinating Body
Ryozo Sobue
Senior Chief
Testing Laboratories Accreditation Division
Conformity Assessment Center
National Institute of Technology and Evaluation
2-49-10, Nishihara, shibuya-ku, Tokyo 151-0066, Japan
Phone. 03-3481-1939 Fax. 03-3481-1937
E-mail: sobue-ryozo@meti.go.jp
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RECEIPT FORM
APLAC T031
(Compressive strength test for Cement)

In order to moitor the progress of this proficiency testing program, we kindly ask each
participants, on receipt of the samples, to fill out this RECEIPT FORM and fax it to:

Ryozo Sobue

Testing Laboratories Accreditation Division

Conformity Assessment Center

National Institute of Technology and Evaluation
2-49-10, Nishihara, shibuya-ku, Tokyo 151-0066, Japan
Fax. 03-3481-1937

E-mai: sobue-ryozo@meti.go.jp

Thank you in advance for your cooperation.
The APLAC T027 samples were received on: (date)

Comments:

Participating Accreditation Body:

Contact Person: Fax:
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APLAC T031 Cement Proficiency Testing Report

Report date:

Office Name:

Testing Person in

Those who execute

charge signature:

testing signature:

Address
TEL: FAX:
E-mail:
1. Use material weight
Measured weight (g) Mixing & molding date:
Use 7 day 28 day
Material material material
age age Testing date of 7-day material:
Cement
Standard Testing date of 28-day material:
sand
Water

Note 1 It weights it in every the minimum scale 0.1 g.
Note 2 The standard sand measures the mass by using the whole quantity of the
polyethylene bag.

2. Various conditions of environment, curing & form (at the forming

)

Forming & testing room

Material temperature (°C)

Moist closet

Curing
water
temperature
(°C)

Temperature
(°C)

Humidity
(%)

Standard
cement

Water for
kneading

Standard
sand

Temperature
(°C)

Humidity
(%)

7 28
day | day

Form stuffing machine

Table Vibrator

Jolting Machine

Note 1The temperature measures the digit up to 0.1 °C
Note 2 Measurements of humidity are rounded to the integer
Note 3 Forms stuffing machine fills in O sign on the one used.
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3. Strength Test Results
Compressive strength test Specimen mass
Water- Maximum load Crushing strength Just behind JUSt. bef(_)re
cement w(N) o(N /mm2) demold testing, just
ratio (%) behind colander
7day | 28day | 7day | 28day | 7day | 28day | 7day | 28 day
50

Mean — —
Standard - -
deviation

Note 1 Compressive strength is rounded to one digit below the decimal point.
Note 2 The specimen mass is rounded to the integer.
Note 3 The standard deviation is rounded to two digits below the decimal point.

4. Compressive strength test loading rate (control method Auto Manual)
O sign is put on the corresponding one
Note 1 Fill in the loading rate record of each time testing if he loading rate control of the
tester used is a manual operation.
Note 2 It requests it by setting the load of two points (low stress and high rates of loading)
throught that the measurement of the loading rate is suitable executing immediately
after the loading and the vicinity of the ultimate load, and measuring the time

required between those.

Note 3 It is good in one measurement in the case with a tester of the loading rate automatic
control in each material age.

Material Load range Time Loading rate Note
age (kN) (s) (N/s)
7 day ~
~ AVG: N/s
~ MIN: N/s
~ MAX: N/s
28 day ~
~ AVG: N/s
~ MIN: N/s
MAX: N/s

Note 1 A minimum scale is measured in 0.1 seconds at time.

Note 2 The loading rate is rounded to two digits below the decimal point.
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5. Matter which should be specially described (Please make and
describe the attached paper when it is not possible to write in this
column.)

Please describe the handling of the test specimen when the compressive strength test is
executed, curing and the environment in detail

The presence and the content of trouble of mortar test specimen

Weighing used for mass measurement of material and test specimen (description like scale
interval, weighing, manufacturer name, and model, etc.)

Compression tester used for testing (Details like the weghing capacity, accuracy, the used
range, the manufacturer name, and the model, etc. are described.)

Content when presence of deviating matter and deviating from ISO 679:1989
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