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ABSTRACT

The purpose of this research was to determine the relationships between water-to-binder
(W/(C+P)) ratio and particle size of fly ash with compressive strength of high-strength concrete
with Mae-Moh fly ash for use in the ACI mix design method for compressive strength at age of
28 days mot less than 420 ksc. The effects of classified and unclassified Mae-Moh fly ash
contents in the mixes on changes in the required mixing water and compressive strength of fly
ash concrete were investigated.The study was carried out by series of samples with four different
W/(C+P) ratios of 0.35, 0.38, 0.41 and 0.44 which each of them was categorised into no fly ash
mix (control concrete) and the mixes of cement which was replaced by classified and unclassified
fly ash at the ratios of 15% , 25% and 35% by weight of cementitious materials. Fresh fly ash
concrete in these tests was controlled to have slump values between 5-8 cm. Hardened concrete
samples were tested for compressive strength at the ages of 1, 7, 28 and 56 days.

The resullts obtained indicated that the classified Mae-Moh fly ash mixes used less
mixing water than the unclassified Mae-Moh fly ash mixes when cement in these mixes was
replaced by fly ash at the same percentage. The water requirement reduced with the increase of

fly ash replacement and W/(C+P) ratio. For hardened concrete, the relative compressive strength



obtained with classified and unclassified fly ash replacements of 15%, 25% and 35% compared
with the control concrete for the W/C+P) ratios ranged from 0.35-0.44 were obtained.
Compressive strength of concrete with classified fly ash replacement of 15%-35% was higher
than that of the control concrete aged from 7 days onward. However, compressive strength of
concrete with unclassified fly ash replacement of 25% and 35% were nearly equal or higher than
that of the control concrete at the age of 28 days or more. Also, the development of compressive
strength of concrete with classified fly ash was better than concrete with unclassified fly ash at all
ages.

Finally, the graphical relationships between WAC+P) ratio and specified compressive
strength for use in the ACI mix design method for predicting the compressive strength of high-
strength concrete with classified and unclassified Mae-Moh fly ash replacements of 15%, 25%

and 35% were presented.





