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ABSTRACT

Concrete is one of the most important building materials these days. Due to the
improvement in construction industry and the need to lightening the buildings, a
variety of lightweight concrete is expanded. One of the most important types of
this concrete is self-compacting lightweight concrete. Due to the need to reduce
the grade of cement in concrete, in this research, the mechanical properties of
self-compacting lightweight concrete have been investigated by replacing copper
slag as a part of cement. Due to the positive effects of microsilica in this concrete,
and in order to reduce the cement grade in self-compacting lightweight concrete,
an initial mix without copper slag and microsilica, and 7 mix designs with 0, 5,
10, 15, 20, 25 and 30% copper slag in addition to 10% microsilica were
constructed. To evaluate the properties of fresh concrete, slip flow, T50, V-funnel
and J-ring tests were performed. Compressive, tensile and flexural strength tests
were also performed on hardened concrete at different ages of 7, 28 and 90 days.
Finally, it was found that microsilica reduced workability and improved the
compressive, tensile and flexural strengths of concrete. In fact, the compressive,
tensile and flexural strengths of concrete containing microsilica increased about
35, 24, and 25 percent. Moreover, copper slag increased the workability and
improved its self-compacting properties. The optimal mix design had good self-
compacting properties, and in addition to reducing the cement grade, it had
higher compressive, tensile and flexural strengths than the control sample.
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