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Abstract

The durability assessment of concrete made with rice husk ash (RHA) in sulfate
environment
Soheila babaie far

The durability of concrete in aggressive environment that exists in soil, water, and air
may have a high significance. These attacking factors are mainly composed of special
solved sulfate, sodium sulfate, potassium, calcium, magnesia, chlorines, and alkaline
that often exists in soil and water in different places of the world. It has been proved
that the pozzolanic concretes have a higher strength against the sulfates attack and sea
water in compared to those concretes made of ordinary Portland cement.

Within this research a wide experimental study was planned including making
concrete specimens for analyzing the durability of concrete. The durability of the
specimens, which were exposed to aggressive environments (4%sulfate) was
evaluated for a total of nine months. Also similar specimens were exposed in water
condition. The different mixes with two water/cement ratio(0.5 and 0.6) including
concretes with ordinary Portland cement, concrete containing 10% silica fume and
15% to 25% RHA were considered. In all concrete mixtures, superplasticizers were
added in order to bring them to the same slump. The specimens were demoulded after
one day and then after 28 days soaked in water were transferred in aggressive
environment for a total of nine months. Different tests, namely, compressive strength,
expansion examination and sulfate ion penetration at various depths of specimens
were performed. Flexural strength and visual observation were also considered.

The test results indicate that the partial replacement of cement by RHA improved
concrete durability but did not increase compressive strength (short term) compared to
the control specimens. Concrete containing RHA showed higher compressive strength
at the later ages in aggressive environment when compared with control specimens.
After nine months of exposure in sulfate solution, the amount of sulfate penetration
was lower in specimens with RHA and silica fume. The results of flexural strength
also show that the concretes containing silica fume and rice husk ash posses’ higher
flexural strength compared to the controlled concrete.

Key words: Durability,Rice Husk Ash,Silica fume, sulfate ion penetration,
compressive strength, expansion examination, flexural strength
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