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Abstract

With the advent of high-performance concrete and adoption of newer tech-
nologies for transportation and placement of concrete, such as pumping, the
concrete flow properties in the fresh state have become very crucial in con-
crete making. The traditional method of determining workability of concrete
by slump cone test grossly falls short in predicting the behaviour of fresh con-
crete in modern construction practices. Hence, in the last two decades, the
measurement of rheological properties of concrete has emerged as a subject of
extensive study. It was revealed from the published literature that the data
on rheological properties of cement pastes and concrete containing relatively
high volumes of supplementary cementitious materials (SCMs) were limited
and often at variance. Further, concretes containing SCM, such as fly ash
and ground granulated blast furnace slag, display different rheological be-
haviour during transportation and placement. Such observations in practice
provided the prime motivation for the present study. The present research
work was aimed at addressing some of the above observations. The scope
of the research work covered, inter alia, the effects of cement replacement
levels, the fineness and average particle size of SCMs, and the water-binder
ratio (w/b). For this purpose, more than one hundred paste samples were
prepared by using four different fly ashes and one slag at four replacement
levels. A limited number of concretes were prepared with one fly ash and one
slag and their rheology was studied with the help of a concrete rheometer.
It was observed that the effect of addition of both fly ash and slag to cement
was more pronounced for the yield stress than for the viscosity in the paste
rheology. Further, there was a sharp increase in flow resistance, when the
w /b was brought down below 0.40. The flow resistance was governed more by
fineness than by the levels of replacement. Two different methods employed
for the study, e.g., the rheometric measurement and mini slump cone test,
showed similar trends for the pastes, although no correlation could be estab-
lished, perhaps due to the intrinsic difference in the principles of assessment.
In case of concrete, yield stress and viscosity of concrete decreased sharply
with increase in cement replacement levels apparently due to increase in paste
volume and decrease in paste density. For the same replacement level, fly
ash reduced the yield stress and viscosity more as compared to the slag used.
The present study has unfolded further directions for research as detailed in
the thesis.
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