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Abstract

An investigation in engineering properties of self- compacted concrete
containing waste rubber
Saeed Abolghasemi

One of the main environmental problems in whole ‘the world is the recycling of waste
vehicle tires. these materials can not be analyzed; That's why, it remains in natural
environment and disintegration of these materials can take long time to be done. On the
other hand, it’s severely combustible and it can be used for producing a huge amount of
energy when it is burning in landfills and fire which made by burning tire is so hard to
extinguish. On the other hand, during burning waste tire, a huge amount of toxic liquids
and gases will spread in air which is harmful for natural environment and human's health.
Burring waste tire in landfills was a main solution for terminating these waste materials
from long time ago. But by increasing the number of vehicles which causes an
incensement in number of waste tire and on the other hand, finishing the suitable places
for burring these waste materials is caused this solution not to be useful. So, thinking
about finding a proper solution for defeating this problem is inevitable. Recycling waste
tire was used as energy absorbers in docks and ... from the first years of invention of tire.
But, incredible properties of waste tire like low density and high elasticity made it very
useful for being used in constructions which one of these cases is using waste tire for
producing a concrete named rubberized concrete which can be produced by replacement
of aggregates by rubber partially by weight or volume. By addition of rubber in matrix,
some weaknesses of ordinary concrete such as low flexibility, low energy absorption
capability, cracks caused by shrinkage will be improved. It also causes fracture to change
into a gradual fracture instead of a brittle fracture and the rate of spreading cracks and
crack’s width is decreased. Some other useful properties that caused by using rubber in
concrete matrix is increasing flexural toughness, increasing impact resistance. But
compressive and tensile strength and modulus of elasticity will be decreased. In this
thesis, mechanical properties of rubberized concrete such as compressive strength, tensile
strength, modulus of elasticity, flexural toughness and shrinkage are being investigated fo
different fraction of rubber with two cement content of 400 and 500 kgs/m® with two
different water cement ratio of 0.4 and 0.53. silica fume was used as a replacement of
cement equal to 10 percent of cement by weight. Rubber content in all mixes vary
between 0 to 50 percent by volume. Also, a study on fresh concrete properties like slump
flow, slump flow of 50 cm, L box, V funnel, air content were done and at last uniform
distribution of rubber particles in concrete in two structural elements (36%36x50 cm)
containing 0% to 20% of rubber particles (20% is optimized content of rubber in
concrete) were investigated by ultrasonic pulse velocity method.

Key words: self-compacted concrete, rubcrete, mechanical properties.
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