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TABLE A Indexes of Precision for Air Contents Between 3 % and 8 %"

Acceptable
Difference Between
Air Content Standard Deviation”, % Two Results?, %

Single-operator precision:

3% 0.12 0.33

4% 0.16 0.44

5% 0.19 0.55

6% 0.23 0.66

7% 0.27 0.77

8% 0.31 0.88
Multilaboratory precision:

3% 0.17 049

4% 0.23 0.65

5% 0.29 0.81

6% 0.35 0.98

7% 0.40 1.14

8% 0.46 1.30
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Sample Locations Investigated:
1) End of the chute
2) End of the pump =~ vertical configuration & no flow restrictions
3) End of the pump - vertical configuration, 5” to 4” line with “S” bend pipe
4) End of the pump — horizontal configuration, 5" to 4” line with “$” bend

i
? [;e) Horizontal configuration, 5” to 4” line with “S” bend pipe — 10 seconds of
vibration
6) Horizontal configuration, 5” to 4” line with “5” bend pipe - 60 seconds of
vibration
Sampling Location Air Air Loss Air Loss as % Paste Specific Surface Air Void Spacing
Content (%) of Chute Value Content (mm-1) Content Factor
(%) (%) %) (mm)
1-Chute 7.4 - 20.2 23 7.7 0.114
2 — Vertical no restriction 2.4 5 67.6 -
3 — Vertical with restriction 3.8 3.6 48.6
4 - Horizontal with restriction 4.7 2.7 36.5 - - -
5 —Case 4 + 10 sec. vibration 3.6 38 51.4 23 27.6 27 0.214
6 — Case 4 + 60 sec. vibration 2.1 5.3 71.6 23.1 17.4 2.1 0.38

Best Regards,
Sherry

BUT - AIR LOSS IS NOT THE SAME FROM TEST TO TEST. IT VARIES

SHERRY SULLIVAN MASc, PEng, LEED AP
Director, 5P & Built
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Total Air Content at Mixer Chute (%) = Chance of Acceptable
Total Air

* Loss is normally distributed with a mean of 0.75% and standard deviation
of 0.375%. This equates to air loss between 0% - (-1.5%) 95% of the time.

*Difference between QA and QC air meters may be -O 8% to +O,;8%.

fdeVIatlon of 0.4%. This equates to difference between -0.8% and +0.8%
°95% of the time.
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mputer) simulatioﬁﬁwa’s erforn
lihood of having the QA air content OUT
TION per previous three variables/g

lue analysis (EVA) based on 1,000,000
es was used to estimate the likelihood of

having concrete results at the job site fall inside and
outside 5.5% to 8.0%.
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| *Results of EVA show a high percentage of QA measurements that would be |
| expected to fail Mdot air specification.
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rocess Outputs

of Simulations
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Observed Defect Statistics -
Slmu_lgtlorfs outside of air content 281,930
specification

.

The graph and orc
both reveal that the

of falling outside 5.5% - 8.0% air

range is 28%.

Most of the failed measurements
are below 5.5%.

de t its set by Mdot, even if the prod :
ithin spe%ﬁl rete before pump/correlatio m -~
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AIR METER CORRELATION
-02% | 01% | 0.0% | 0.1%

Total Chances ent Chance of Being in Spec.
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0.5% AIR LOSS & AIR METER CORRELATION OF +/- 0.8%
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AIR METER CORRELATION
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t variability mu 'be :
airness, BECAUSE IT CAN NOT
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