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Abstract:

Concrete is one of moderately new materials, which is used widely because of its appropriate
properties. Many Scientifics and researchers have tried to develop and utilize the beneficial properties
of this new material and as a result its ingredients have been investigated extensively. Concrete
properties are dependent on many parameters such as ingredients, production and technology,
construction methods and curing conditions that have made concrete a complex and unpredictable
material. But these are virtually ignorable against its precious advantageous and precise studies on
above parameters may help us to produce concretes with desirable properties.

As it was discussed previously, ingredients are of those important parameters that play an essential
role. Therefore investigating ingredients, their interactions and effects of their properties on properties
of concrete are seriously important. Of the most important of concrete ingredients are aggregates,
which are usually deemed unimportant despite their momentous contribution to concrete production.
As about three forth of concrete's volume is its aggregates, studying aggregates' properties including
the effect of grain size distribution on physical and mechanical properties of concrete is pivotal,
although few comprehensive and acceptable investigations have been carried so far. Shape, particle
size distribution, dimensions, surface characteristics, and minerals are parameters which are effective
in making a homogenous and united medium. In fact there are various parameters (criteria) which
determine an ideal material. In this study, the effect of fineness module of fines aggregate on
mechanical and physical parameters of concrete has been investigated among other parameters.
Fineness module is defined as total accumulated percentage of remained material on standard sieves in
fines range.

In this study and in respect to above factors, in order to study the effect of fineness modulus of
aggregates on physical and mechanical properties of concrete, using 7 different grain size distributions
with various fineness modulus and 11 cement-water ratios, totally 77 different mix designs were tested
for slump test.

Also 462 samples were prepared using those various mix designs and were tested at 7 and 28-day
life long under compressive loads. The obtained results suggest clearly the direct effect of fineness
modulus of aggregates on mechanical and physical properties of concrete. In details, the decrease in
fineness modulus from 3.26 to 2.66 has caused an increase in slump values and compressive strengths.

The rise in compressive strength can be addressed to more unity for aggregates with smaller
fineness modulus. Furthermore, the existence of smaller aggregates (smaller fineness modulus) has led
to more comfortable conditions for larger grains to travel. This in turn incited the slump values' boost
while fineness modulus decreased. As a result it can be concluded that the grain size distribution can
play a crucial role in dominating physical and mechanical properties of concrete.

Keywords: Fineness modulus, Grain size distribution, Slump, concrete
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