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Abstract

The Assesment of Engineering Properties of Lightweight Concrete Containing Steel
Fibers Recovered From Waste Tires

Reza Abdolahzadeh

Lightweight concrete is known with its advantage of reducing the self-weight of the
structures, and hence reducing the cross sectional area of members as well as making the
construction convenient. Thus, the construction cost can be saved when applied to structures
such as long-span bridge and high-rise buildings. Recently some researches have been
devoted to the use of granulated rubber and steel fibers recovered from waste tires in
concrete. In particular, the concrete obtained by adding recycled steel fibers evidenced a
satisfactory improvement of the fragile matrix, mostly in terms of toughness and
post-cracking behavior. As a consequence RSFRC (recycled steel fibers reinforced concrete)
appears to be a promising candidate for both structural and non-structural applications.

Because, the objective of this study is to produce structural lightweight concrete with
compressive strength above 17 MPa with a varying density between 1600 to 2100 Kg/m® , the
effect of steel fibers on the mechanical properties of Leca aggregate concrete was
investigated. In order to determine the effect of steel fiber ratio on the mechanical properties
of concrete, 25%, 50% and 75% Leca ratios were used instead of natural coarse aggregate by
volume, 0.5%, 1.0%, and 1.5% steel fiber ratios were used by volume of the sample. The test
results showed that the increasing Leca aggregate ratio decreased the unit weight and the
mechanical properties of the concretes. When compared to the control sample that contains
no fiber, with the increase of steel fiber ratio in the mixtures unit weight, compressive
strength, splitting-tensile strength and flexural strength of concretes increased up to 5%,
5.5%, 32% and 80%, respectively. Modulus of elasticity was decreased with increase of Leca
aggregate ratio in the mixture. Also experimental results of the bond stress-slip relationship
of reinforcing bars embedded in lightweight fiber reinforced concrete with expanded clay
aggregates are presented.

Keywords: Lightweight Concrete, Mechanical Properties, Steel Fibers Recovered From
Waste Tires, Bond Stress, Modulus of Elasticity
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