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ABSTRACT

The purpose of this research was to study the impact of superplasticizer on compressive
strength of high strength concrete with fly ash and the effects of fly ash contents in the mixes on
changes in the required mixing water for use in the ACI mix design method for compressive
strength at age of 28 days not less than 420 ksc. The study was carried out by series of samples
with four different water to binder ratios of 0.23, 0.28, 0.33 and 0.38 and cement replacement by
fly ash at the ratio of 0%, 15%, 25% and 35%. Fresh concrete in these tests was controlled to have
slump values between 3-5 cm for concrete without superplasticizer and those with
superplasticizer with dosage at saturation point. Hardened concrete samples were tested for
compressive strength at the ages of 1, 7, 14, 28, and 56 days.

The results obtained indicated that samples of fresh fly ash concrete with superplasticizer
increase slump values to 24-26 cm and the water requirement reduced with the increase of fly ash
and water to binder ratio. For hardened concrete, the compressive strength obtained from
concrete with fly ash replacement of 15%, 25%, and 35% compared with the control concrete (no
fly ash)having the water to binder ratios from 0.23 — 0.38 were obtained. Concrete with fly ash
replacement of 15% indicated the highest compressive strength and compressive strength reduced

with the increase of fly ash replacement at the age between 1-56 days. Comparison of concrete



with and without superplasticizer for the water to binder ratios ranged from 0.28 — 0.38 were
obtained and showed that compressive strength of mixes without superplasticizer was higher than
mixes with superplasticizer. However for the water to binder ratio 0.23 was obtained and showed
that compressive strength of mixes with superplasticizer was higher than mixes without
superplasticizer.

Finally, the graphical relationships between water to binder ratio and specified
compressive strength for use in the ACI mix design method for predicting the compressive
strength of high strength concrete with fly ash and superplasticizer at the ages of 1, 7, 14, 28 and

56 days



