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Abstract
- Project Code : PDF /24 / 2543
Project Title : Heat Accelerated Test to Predict Strength and
Durability Properties of Fly Ash Concrete
Investigator: Dr.Suvimol Sujjavanich
Department of Civil Engineering Kasetsart University
E-mail Address: fengsusa@ku.ac.th
Project period: July 1, 2543- June 30,2545

The trend of fly ash utilization in concrete industry 1s increasing

to unprecedented degree. However, the uniformity of fly ash 1s still
questionable for quality of final concrete. Therefore, the means for
quality control during construction become neccessary. This report
aimed to investigate the effect of high curing temperature on strength
development, some durability properties and also the development of
the microstructure, compare to that of the standard curing condition,
to aid finding accelerated early strength method for quality control of
fly ash concrete. The study investigated the effect of high curing
temperature and duration on fly ash cement mortar and concrete with
the following parameters.
Five cement replacement percentages, namely 0, 20,30,40 and 50; 3
levels of water/binder ratios, viz, 0.40, 0.50 and 0.60; and three
curing conditions, namely standard and high temperature curing
promptly and after 24 hours of casting for 3 2 hours.

The results indicated favorable outcome of accelerated curing
from the inclusion of fly ash in concrete. Different sources of fly ash
which yielded different chemical composition and physical
properties appeared to affect individual strength gain, but not the
ratios of accelerated strength to strength at 28 days. High curing
temperatures strongly influence strength development of fly ash
cement mortar, mcluding compressive, tensile and flexural strength.
The ratios of accelerated compressive strength to strength at 28 days
varied within 10 percent range. The strength of both mortar and
concrete under 95 °C curing is always significantly higher than of 75
°C curing, regardless to the used condition. The strength ratios of fly
ash mortar were found to be in the range of 0.20-0.60, depending on
percent replacement, and temperature level. Delayed curing



condition clearly reduced the variation of strength ratio. The clear
.relationship between accelerated compressive strength and normal
cure compressive strength was found. The strength ratio of
compressive, flexural and tensile strength decreased as the percent
replacement increased.

For concrete, the strong effect of prompt curing under both
high temperature levels, 75°C and 95 °C on strength development
of concrete both with and without fly ash was revealed. For normal
concrete, the difference in means of compressive strength from both
temperature in each condition was statistically significant. However,
the difference in means of the delayed accelerated cure compressive
strength under 75°C and 95 °C was not clear. The variation of the
relationship between accelerated and normal compressive strength
was less in this case than that of the prompt curing. High
temperature curing strongly affected strength development of fly ash
concrete. Both replacement percentage and temperature level affect
strength development and later age strength prediction. The
relationship of accelerated and temperature, w/b and percentage
replacement was found to be linear. However, the effect from
temperature level on flexural strength ratio was less than that of
compressive strength. The effect of temperature on resistance to
sulfate expansion was not clear. Only conclusion that could be
drawn from the wide variation of the limited data was the behavior
of fly ash and normal concrete in this aspect is different. From rapid
chloride permeability test, fly ash concrete under heat cure 3 %
hours showed the 1mmeasurably low resistance of chloride
penetration. The heat effect influenced permeability development
even after the heat source was removed. Different high temperature
influenced hydration and pozzolanic reaction of fly ash concrete to
different degree.

On the basis of the results and with consideration of proper flexible
working schedule and feasibility of each method, both 75°C and
95°C promptly cured for 3 '2 hours was proposed as means for
quality control and corrective measure. It was concluded that the
relationship of accelerated and normal strength was statistically
significant.

Keywords: Heat Accelerated, Strength, Fly Ash Concrete
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compressive sfrength ratio
conditiong protipt prompt prompt prompt  -fr&heatd Shr&heat3 £
w/b  ‘replacerne f75p /f28. T95p /f28. (75p /156, f95p /56 f75a /28, (95a /f28. {754 /{56, (954 /156
0.4 0 0.356 0.430 0.345 0.417 0.498 0.517 0.483 0.500
0.4 20 0.393 0.463 0.30% 0.380 0.408 0.521 0.317 0.40%
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0,4 40 0.267 0437 0.245 0.401 0.347 0.418 0.318 0.383
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0.6 0 0.336 0.417 0,305 0.378 0.420 0.430 0.381 0.390
0.6 20 0.247 0318 0.199 0.257 0.322 0.353 0.260 0.285
0.6 30 0.207 0.356 0.143 0.245 0.2498 0.371 0.206 0.256
0.6 40 0.216 0:344 0.167 0.266 0.260 0.305 0201 0.236
0.6 50 0.167 0.351 0.133 0279 0.225 0.330 0.179 0.262
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condition equation R
control f75p-28  y = -0.0098x° + 5.0331x - 98.839 R®=0.4785
control f95p-56  y = -0.003x° + 2.6067x + 140.92 R*=0.549
control f95p-28 y = 0.0094x° - 2.0883x + 477.28 R"=0.8105
control f95p-56  y = 0.0064x° - 1.0286x + 426.19 R’ = 0.7499
control f75a-28  y = -0.007x" + 4.7375x - 207.58 R’ = 0.9041
control f75a-56 v =-0.0029x" + 2.7003x + 64.516 Y = 0.8862
control 195a-56  y = 0.004x - 0.507x + 374.97 R’ = 09202
control f95a-56  y = 0.0026x" + 0.0028x + 366.34 R’ ='0.8992
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