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ABSTRACT

Carbon  rubber (subtypes are
acetylene black, channel black, furnace black, lamp
black and thermal black) is a material produced by the
incomplete combustion of heavy petroleum products
such as FCC ftar, coal tar, or ethylene cracking tar.
Carbon black is a form of procrystalline carbon that
has a high surface-area-to-volume ratio, albeit lower
than that of activated carbon. It is dissimilar to soot in
its much higher surface-area-to-volume ratio and
significantly lower (negligible and non-bioavailable)
polycyclic aromatic hydrocarbon (PAH) content.
However, carbon black is widely used as a model
compound for diesel soot for diesel oxidation
experiments. Carbon black is mainly used as a
reinforcing filler in tires and other rubber products.
Using carbon rubber as a substitute of sand in
construction  materials  would  resolve  the
environmental problems caused by large scale
depletion of natural resources of rivers and mining
sands. This paper reports the experimental study
undertaken to investigate the influence of partial
replacement of fine aggregate with carbon rubber in
Steel Fiber Reinforced Concrete (SFRC). Carbon

rubber was replaced in proportions of 20%, 30% &

40% for fine aggregate in SFRC. The optimum
percentage of steel fibers used was 1%. The
investigations include the testing of compressive
strength, split tensile strength & the flexural strength
of hardened concrete. The concrete was tested on 7, 14
and 28days and the results were discussed and
concluded. In the present investigation, an
experimental study is made to use Carbon rubber as a
partial replacement to fine aggregate in Concrete, and
an attempt has been made to investigate the strength
parameters of concrete (Compressive Flexural and
Split Tensile). For control concrete, IS method of mix
design is adopted and considering this a basis, mix
design for replacement method has been made. Three
different replacement levels namely 20%, 30% and
40% are chosen for the experimental study concern to
replacement method. Large range of curing periods
starting from, 7days, l4days and 28days are
considered in the present study.

KEY WORDS: Carbon rubber, Cement, Concrete,

Carbon rubber and Steel fibers.
1. INTRODUCTION:

In India, there is a great demand for
aggregates mainly from civil engineering industry for

road and concrete constructions. But nowadays it is a
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very difficult problem for available of fine aggregates.
So, researchers developed waste management
strategies to apply for replacement of fine aggregates
for specific need. Natural resources are depleting
worldwide while at the same time the generated wastes
from industry are increasing substantially.[1] With the
increased strength of high-strength, lightweight
concrete, this has been used widely as major
construction materials, but problems, such as low
tensile/compressive  strength ratio, low flexural
strength, low fracture toughness, high brittleness and
larger shrinkage, prevented its use in concrete
structure. The addition of steel fiber to high-strength,
light-weight concrete has important effects on the
improvement on properties of high-strength, light-
weight  concrete, especially for  improving
tensile/compressive ratio, behavior of earthquake
resistance, resistance to cracking and fracture
toughness.[2] In compression, similar to the tensile
response, steel fibers incorporation primarily
augments the toughness and post-peak ductility . The
fibers can act most effectively if aligned in the
direction of the largest tensile stress. Fibers are the
most beneficial when large strains occur in the cement
matrix. Carbon rubber (subtypes are acetylene black,
channel black, furnace black, lamp black and thermal
black) is a material produced by the incomplete
combustion of heavy petroleum products such as FCC
tar, coal tar, or ethylene cracking tar. Carbon black is
a form of procrystalline carbon that has a high surface-
area-to-volume ratio, albeit lower than that of
activated carbon.[5] Researchers suggest that
rubberized concrete (RC) is more flexible than
standard concrete pavement, which allows it to
conform to the frost action induced by subgrade
movements. By absorbing freeze-thaw induced

movements, the rigid pavement behaves similarly to

that of flexible pavement and conforms to ground
movement, which minimizes potential development of
voids. However, regardless of the nature, size, and
composition of used tire rubbers, increasing the
amount of rubber content in the mixture results in a
considerable decrease in the compressive and flexural

strength of the concrete.

2. MATERIAL AND METHODS

Carbon rubber (subtypes are acetylene black,
channel black, furnace black, lamp black and thermal
black) is a material produced by the incomplete
combustion of heavy petroleum products such as FCC
tar, coal tar, or ethylene cracking tar. Carbon black is
a form of procrystalline carbon that has a high surface-
area-to-volume ratio, albeit lower than that of
activated carbon. It is dissimilar to soot in its much
higher surface-area-to-volume ratio and significantly
lower (negligible and non-bioavailable) polycyclic
aromatic hydrocarbon (PAH) content. However,
carbon black is widely used as a model compound for
diesel soot for diesel oxidation experiments. Carbon
black is mainly used as a reinforcing filler in tires and
other rubber products. Using carbon rubber as a
substitute of sand in construction materials would
resolve the environmental problems caused by large
scale depletion of natural resources of rivers and

mining sands.
3. RESULT AND DISCUSSION

In order to assess the performance of the
Carbon Rubber Steel Fiber Reinforced Concrete
compression test, flexural strength and split
tensile test was conducted in the sample members
casted with 20%, 30% and 40% of Carbon
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Rubber replacing the fine aggregate. Here the
members are cast into Cubes, Prisms and
Cylinders for compression, flexural and split
tensile tests respectively. The results of the test

are given below.
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4. CONCLUSION:

Based on the 7, 14 & 28 days test results, the

following conclusions were made:

The partial replacement of fine
aggregate by carbon rubber increases the
strength of SFRC concrete mix. The optimum
replacement of fine aggregate by marble
powder was found to be 30%. At 30%
replacement the compressive strength of
concrete was found to be increased by 12%
when compared to conventional SFRC.The
Split-Tensile Strength was found to increase by
10%. The Flexural Strength was increased by
2%.
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