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Abstract

Nowadays, heavy-weight concretes are widely used in buildings, bridges, power plants, and
medical facilities. The aim of this study is to evaluate the strength of heavy self-compacting
concrete using non-destructive tests. In this research, the effect of replacing heavy-weight
magnetite aggregates (0%, 50%, and 100%) at the ages of 3, 7, 28, and 90 days was examined for
six mix designs. Additionally, 6% microsilica (a reactive and filler material) was used as a
replacement for cement, and 25% limestone powder (a filler) was used as a replacement for sand.
The results showed that adding microsilica, by improving filling ability, increased the
compressive strength of concrete by 8%. Moreover, a 50% replacement with magnetite led to an
increase in compressive strength of about 10 MPa, while full replacement resulted in an increase
of 5 MPa. With increasing concrete age, the ultrasonic pulse velocity increased; at 90 days, the
mix with 50% magnetite showed a 1.7% increase, and the mix with microsilica showed an increase
of about 2 to 3% in velocity.

Keywords: Heavyweight concrete, fresh concrete tests, compressive strength, ultrasonic testing,
Schmidt hammer.
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