Volume : 1 | Issue: 5 | May 2012

ISSN - 2250-1991

Research Paper

Engineering

Fiber Reinforced Selfcompacting Concrete

*Patel Nikunj R ** Elizabeth George

*Student M.E. Structural Engineering B.V.M Engineering College, Vallabhvidhyanagar

**Professor M.E. Structural Engineering B.V.M Engineering College, Vallabhvidhyanagar

ABSTRACT

Fibers bridge cracks, retard their propagation and improve the properties of SCC. The present study aims to develop an SCC
mix with different amount of fiber content .cylinder and beam were cast with fiber volume fraction (Vf) 0.25,0.5,0.75) and with
aspect ratio 50. The combining of fibers, often called hybridization, is investigated in this paper for a cementations matrix.
Control, single, two fibers hybrid composites were cast using different fiber type steel and polypropylene with different sizes.

To find out flow test , slump flow, v-funnel, L-box test.

Keywords : SCC,STEE FIBER,POLY PROPYLINE FIBER.

Introduction

Creation of durable concrete structure requires adequate
compaction by skilled laborers. The gradual reduction of
skilled workers in construction industry has led to a similar
reduction in the quality of construction work. One solution for
the achievement of durable concrete structures independ-
ent of the quality of construction is the employment of Self
Compacting Concrete (SCC). SCC can be considered as a
concrete that is able to flow under its own weight and com-
pletely fill the formwork, even in the presence of dense rein-
forcement, without the need of vibration. It is now widely used
for highly congested reinforced concrete structures in seismic
region. Heavy reinforcement restricts the access of vibrators
that are required for adequate consolidation of Normal Con-
crete (NC). Moreover, excessive vibration can cause undesir-
able segregation and bleeding.

The invention of Super plasticizers (SP), Viscosity Modify-
ing Agents and mineral admixtures made it possible to cast
concrete of high fluidity and good cohesiveness. SCC has lit-
tle resistance to flow and possesses enough viscosity to be
handled without segregation or bleeding. The hardened SCC
is dense, homogeneous and has the same engineering prop-
erties and durability as traditionally vibrated concrete. SCC
is more brittle than NC under loading . Concentration of ten-
sile stresses occurs at the interface between aggregates and
matrix under externally imposed structural loads and environ-
mental effects. Brittle nature of SCC causes growth of micro-
cracks in size and number. Propagation of interface micro-
cracks into matrix occurs and eventual joining of micro-cracks
yield macro-cracks. This will lead to reduction in load carrying
capacity and failure of the structure even within the life span.

The use of fiber-reinforced concrete or cement composites
to enhance the performance of structural elements has been
the subject of many research projects during the past few
decades. Numerous types of fiber-reinforced concrete or ce-
ment composites reinforced with steel, polymeric, glass, and
carbon fibers have been evaluated for structural applications.
As one might suspect, not all fiber-reinforced concrete or ce-
ment composites behave in a similar manner, and thus proper
material selection is critical to achieve the desired structural
performance.

It is well known that fibers reduce the workability of concrete
and this seems a handicap for on-site applications. There is

not enough study carried out on fiber reinforced concrete pro-
duced with FA and combination of them together. In this re-
spect, the combination of fiber-reinforced concrete and SCC
and FA together and performance of new composite was
investigated in order to elucidate the situation and possibly
develop materials with improved properties.

FRSCC in the fresh state

The effect of fibers on workability

Fibers affect the characteristics of SCC in the fresh state.
They are needle-like particles that increase the resistance
to flow and contribute to an internal structure in the fresh
state. Steel fiber reinforced concrete is stiffer than conven-
tional concrete. In order to optimize the performance of the
single fibers, fibers need to be homogeneously distributed;
clustering of fibers has to be avoided. The effect of fibers on
workability is mainly due to four reasons: First, the shape of
the fibers is more elongated than the aggregates; the surface
area at the same volume is higher. Second, stiff fibers change
the structure of the granular skeleton, whereas flexible fibers
fill the space between them.

Stiff fibers push apart particles that are relatively large com-
pared to the fiber length, which increases the porosity of the
granular skeleton. Third, the surface characteristics of fibers
differ from that of cement and aggregates, e.g. plastic fibers
might be hydrophilic or hydrophobic. Finally, steel fibers often
are deformed (i.e. have hooked ends or are wave-shaped) to
improve the anchorage between them and the surrounding
matrix. The size of the fibers relative to the aggregates deter-
mines their distribution. To be effective in the hardened state
it is recommended to choose fibers not shorter than the maxi-
mum aggregate size . Usually, the fiber length is 2-4 times
that of the maximum aggregate size.

Types of fibers and properties
1 Steel fibers

2 Glass fibers

3 Plastic fibers

4 Carbon fibers

5 Mineral fibers
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Il LITERATURE REVIEW

Osman Gencel, Witold Brostow,*, Tea Datashvili and Michael
Thedford they had discussed the topic” Workability and Me-
chanical Performance of Steel Fiber-Reinforced Self-Com-
pacting Concrete with Fly Ash” Steel fibers change the prop-
erties of hardened concrete significantly. However, addition
of fibers to fresh concrete results in a loss of workability. Self-
compacting concrete (SCC) is an innovative concrete that is
able to flow under its own weight, completely filling formwork
and achieving full compaction without vibration. they have
studied composites of SCC with steel fibers for further prop-
erty enhancement. Water/cement ratio and cement, fly ash
and super plasticizer contents were kept constant at 0.40,
400, 120 and 6 kg/m3, respectively. The fiber amounts were
15, 30, 45 and 60 kg/m3. Slump flow, J-ring and V-funnel tests
were conducted for evaluating the fluidity, filling ability and
segregation risk of the fresh concretes. There were no prob-
lems with mixing or workability while the fiber distribution was
uniform. Steel fibers can significantly enhance toughness of
SCC and inhibit the initiation and growth of cracks.

Five mixtures, one control and five fiber-reinforced, were pre-
pared. Cement content and aggregate grading were kept con-
stant in all mixtures. Mixture proportions were presented in
Table 8. Water cement ratio, cement content and fly ash con-
tent were kept constant. Cement content was 400 kg/m3 and
w/c ratio was 0.40. For the mixtures with steel fibers, the fiber
ratios were 15, 30, 45 and 60 kg/m3. These ratios correspond
to fiber volume fractions Vf of 0.2%, 0.4%, 0.6% and 0.8%,
respectively. The SP and FA content were 1.5% and 30% of
the cement content by weight, respectively. The coarse ag-
gregate (crushed limestone) had a 15 mm maximum size.
The maximum aggregate size was selected 15 mm in order to
avoid subsequent blocking effects.

They have evaluated deformability with the slump test. The
V-funnel flow test evaluates the ability to achieve smooth
flow through restricted spacing without blockage. We had no
problems in mixing and the fiber distribution was uniform for
all mixtures tested. Although all mixes had good fluidity and
exhibited self-compacting characteristics, the flow behavior of
steel fiber-reinforced concrete differs from that of plain self-
compacting concrete. The fiber inclusion reduced the fluid-
ity, which is the ability of fresh concrete to flow and fill the
mold. However, all of the high volume fiber-reinforced mixes
exceeded the minimum limits suggested for t500 and slump
flow required by EFNARC (European Federation for Special-
ist Construction Chemicals and Concrete Systems). In order
to retain high level workability or fluidity with fiber reinforce-
ment, the amount of paste in the mix should be increased
to provide better dispersion of fibers. Increasing cement con-
tent, increasing fine aggregate content or using pozzolanic
and chemical admixtures constitute other options available.
Mechanical properties of concrete can be improved by the ad-
dition of steel fibers. However, the improvement in compres-
sive strength does not always increase with a larger content
of fibers. In the present study, although concretes including
higher fiber content did not have the highest compressive
strength, they demonstrated the best ductility under flexural,
splitting tensile and compressive loads. Mix 2 has the high-
est compressive strength value of 58.6 MPa. Especially the
effect of steel fiber inclusion in flexural strength was remark-
ably high at 51.7%. Fibers prevent concrete from a sudden
failure since randomly distributed steel fibers bridge internal
micro cracks and transfer the load by stitching the cracks in
the concrete. Thus, concretes with fibers also exhibit better

resistance to crack formation. Splitting tensile strength results
show an increase of 23.3% for mix 3. The modulus of elastic-
ity was improved only slightly with increasing fiber content. A
significant improvement in the energy absorption and ductility
in compression is achieved by adding fibers to concrete. The
higher is the fiber content, the greater is the toughness.

Chih-Ta Tsai, Lung-Sheng Li, Chien-Chih Chang, and Chao-
Lung Hwang they had discussed the topic” DURABILITY DE-
SIGN AND APPLICATION OF STEELFIBER REINFORCED
CONCRETE IN TAIWAN”

This paper presents the way durability has been introduced
to steel fiber reinforced concrete in Taiwan. It is generally ac-
knowledged that steel fibers are added to improve the tough-
ness, abrasion resistance, and impact strength of concrete.
However, a locally developed mixture design method, the
densified mixture design algorithm (DMDA), was applied to
solve not only the entanglement or balling problem of steel
fibers in concrete or to produce steel fiber reinforced self-
compacting concrete (SFRSCC) with excellent flow-ability,
but also to increase the durability by reduction in the cement
paste content. By dense packing of the aggregates and with
the aid of pozzolanic material and super plasticizer (SP),
concrete can flow honey-like with less entanglement of steel
fibers. Such SFRSCC has already been successfully applied
in several projects, such as construction of a low radiation
waste container, bus station pavement, road deck panel, and
two art statues. So it is recommended that the SFRSCC can
be used for improving the performance of ordinary steel fiber
reinforced concrete in many ways and should be considered
for increasing the lifecycle of a concrete structure.

According to the results in this study, a number of conclusions
such as the following can be drawn.

1. The SFRSCC designed by the DMDA method reduces
the entanglement or balling problem of fibers. To attain
high flowing capability, the content of steel fiber should
not be greater than 0.5% for normal weight SFRSCC
made with crushed coarse aggregate.

2. Test results reveal that higher fiber content has brought
about increased compressive strength, flexural strength,
abrasion resistance, and fiber crack-control effect. Hence
the addition of steel fiber within SFRSCC is more helpful
for the flexural strength than the compressive strength.

3. The usefulness of combined steel fiber and pozzolanic
material improves the bonding strength as a result of
which a modified equation for determining the cylinder
splitting strength from the compressive strength has been
derived for the SFRSCC.

Il PRELIMINARY EXPERIMENTAL INVESTIGATION

The preliminary experimental investigation consists of tests
on constituent materials, development of a SCC mix with
100% MSand, influence of volume fraction of steel fibers on
fresh and hardened properties of SCC.

A. Tests on Constituent Material
Cement: Cement used in all mixes were Ordinary Portland
Cement (53 grade), which conforms to IS specification

Fine Aggregate: Commercially available MSand passing
through 4.75mm IS sieve and conforming to zone Il of IS
383- 1970 was used. All physical properties as per IS recom-
mendation [9] were determined. Specific gravity and fineness
modulus of MSand were 2.48

Coarse Aggregate: For proper gradation, combination of 6mm
and 12mm aggregates was used. The properties of coarse
aggregate conformed to the IS specification [9, 10]. Specific
gravity and fineness modulus were 2.81

Superplasticizer (SP): A poly carboxylic ether based S.P was
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used. The normal dosage suggested by the manufacturer A1=nominal concrete;;A2=nominal concrete
was 1 to 1.2% of powder content.

B1=0.25% steel fiber;;B2=0.5% steel fiber
Steel fibers: Locally available steel fiber of diameter 0.5mm
was used. To obtain the required aspect ratio, fiber was cut to B3=0.75% steel fiber;;C1=0.25% p.p fiber
a length of 25mm.

C2=0.5% p.p fiber;;;C3=0.75% p.p fiber
Poly propylene;- locally available poly propylene fiber. Fiber

was cut to a length 12 mm. D1=0.25% steel fiber+0.25% p.p fiber;
S.C.C DESGN MIX D2=0.5% steel fiber+0.25% p.p fiber.
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