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16 . ABSTRACT

The conventional method for measuring the size distribution of air voids in concrete (ASTM C457) requires a technician
with highly-specialized training and can only be performed on hardened concrete. Waiting several days or even weeks
for the concrete to harden enough to be tested does not provide the timely feedback needed for adequate quality
control of the concrete’s air void structure. To overcome this problem, a Danish company (Dansk Beton Teknik)
developed a device to measure the size distribution of air in fresh concrete. The device, known as the Air Void
Analyzer (AVA), relies on Stoke’s law to measure bubble size distribution by timing the bubbles as they rise through a
column of glycerol and water.

The Oklahoma Department of Transportation contracted with Strategic Solutions International, LLC to use the AVAto
guantify the air void characteristics of standard air-entrained concrete mixes in Oklahoma and to quantify the sources
of error inherent in AVA measurements.

The investigation included the following broad tasks:

1. Quantify the air void characteristics of standard mixes being used throughout the state of Oklahoma using the Air
Void Analyzer (AVA);

2. Quantify the sources of sampling and testing error inherent in the AVA test procedures and equipment; and

3. Develop and evaluate modifications to the AVA test procedures and/or equipment to improve the precision of the
measurements.

The investigation revealed the following:

o Seventy-five percent of mixes tested had their average Spacing Factor above the 0.010-inch threshold.

e Sixty-five percent of the mixes tested had their 95% Lower Confidence Limit above the 0.010-inch threshold.

e Pumping bridge concrete using a conventional pump truck increased the measured Spacing Factor by 0.0018
inches on average.

o The temperature of the liquids in the AVA riser column was found to be the most influential source of potential
error. In addition, temperature sensing and control capabilities of the current AVA equipment were found to be
lacking, especially in light of the strong influence of temperature on the measured results.
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