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little effort to avoid. Similarly, the buyer is not likely to receive defectives and can 
afford to accept the material so long as the process is monitored to prevent large shifts 
in process level. To ensure this , he can rely on acceptance control charts , using his 
own data or the producer's data. But for slump and air content, the specification range 
usually approximates the needed six standard deviations (4). This means that small 
shifts in the process level are likely to result in large fractions defective. For this 
reason, to ensure that process control is pursued, concrete buyers should use accep
tance sampling and rely completely on their own data, and acceptance control charts 
are inappropriate. 

Standard Deviation-In the preceding discussion, it was tacitly assumed that the 
process standard deviation was known. In fact, the process standard deviation for 
slump and air content changes from plant to plant (4). Moreover, there is no impar
tial way to assume a safe value. If small standard-deviations are assumed, producers 
of unacceptable quality are rewarded and buyers penalized . If large standard devia
tions are assumed, producers of uniform quality will suffer unnecessary and unfair 
rejection. These points are most important, and one may convince himself of their 
validity with a few simple sketches. This means that, to be fair in setting up accep
tance control charts, the standard deviation should be determined for each separate 
concrete plant, and control chart limits would have to change from plant to plant. The 
result would be an administrative nightmare. 

Subgroup-For acceptance control charts, the sample should consist of consecutive 
production units. Recovery of such a sample is a difficult task for concrete, even if 
the sample size is small. The sample size for acceptance control charts depends on 
e1, {3, APL, and RPL and can be relatively large. For example, for an APL of 0.003 
and RPL of 0.036, the necessary sample size is 10 if el = 0.05 and f3 = 0.10. If higher 
quality levels were required, the sample size would be larger. These relatively 
large sample sizes make recovery of samples consisting of consecutive or almost con
secutive production units a difficult task. This is another drawback for acceptance 
control charts. 

Enforcement of the Rejection Decision-As already discussed, acceptance control 
charts accept or reject a process and not a finite or tangible amount of material. If the 
buyer uses acceptance control charts, he can encounter difficulties in enforcing re
jection. When a process is rejected, a producer can refuse to look for assignable 
causes. In such cases, the buyer cannot really enforce his decision. He can stop 
buying the product, but, if the producer has an alternative, less demanding market, 
he may not care. Because the decision does not involve material, but rather doing 
something totally under the producer's control, the buyer must depend on the producer's 
cooperation . Within the same company, acceptance control charts can work because 
the producer and those responsible for process acceptance report to the same manager. 
In such cases, disputes can be quickly resolved with no necessity for litigation. But 
in a vendor-vendee relationship, this arrangement can lead to problems. 

Amount of Sampling-From the point of view of testing and sampling, there is no 
advantage in using acceptance control charts. If a point on the acceptance control 
chart represents the amount of material as a lot, then to ensure the same quality 
levels with the same risks, acceptance control charts and sampling plans by variables 
with standard deviation known require the same sample size. In fact, sample size is 
computed with the same formula. But for an acceptance sampling plan, sample size 
must consist of a random sample. This is an advantage because sampling of consecu
tive concrete production units is difficult, and acceptance sampling plans by variables 
with standard deviations known are preferable to acceptance control charts. 

To summarize, then, acceptance control charts lose on all accounts, and their use 
in concrete inspection is not appropriate. 

SUMMARY 

It is hoped that this paper has served to stress that for concrete 

1. Process control is a difficult task requiring (a) constant sampling and testing, 
(b) constant attention of plant managers, and (c) constant care by manufacturing per
sonnel; and 
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2. Concrete buyers should avoid assuming responsibility for process control be
cause (a) it requires interfering with management of the production process, (b) it 
requires skills that concrete inspectors cannot be expected to possess, (c) it requires 
decisions that are properly the responsibility of plant managers, and (d) it could re
quire more sampling than acceptance sampling. 

It is also hoped that the discussion of acceptance control charts makes it clear that 
process control charts and acceptance control charts cannot be used interchangeably 
and that acceptance control charts are not appropriate as a replacement for acceptance 
sampling in concrete inspection. 

Finally, the author hopes that those responsible for buying concrete will read the 
literature referenced in this paper before deciding to use process control or acceptance 
sampling to ensure quality concrete. The author is confident that the informed buyer, 
except on rare occasions, will choose acceptance sampling. 
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