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ABSTRACT

The purpose of this experimental study is to know the behavio®g of beam enings such as pipe

electrical wires, water pipeline etc., This can be
while providing the openings in the beams, the
considered, at that point that failure loads inc i i#Z€ and position of
openings are considered to reduce the failure als with the behaviour and
ultimate strength of sisal fiber reinforced concret th and without openings in
web subjected to two- poig : beams of dimensions
1500mm>300mmx=150mm thic
p beams. The percentage of sisal
the concrete deep beams has been

f modern buildings, a network of pipes and ducts is
ial services like water supply, sewage, air-conditioning,

creating a dead spac ssing these ducts through transverse openings in the beams leads to
a reduction in the degl space and results in a more compact design. For small buildings, the
savings thus achieved may not be significant, but for multistorey buildings, any saving in
storey height multiplied by the number of stories can represent a substantial saving in total
height, length of air-conditioning and electrical ducts, plumbing risers, walls and partition
surfaces, and overall load on the foundation. It is obvious that inclusion of openings in
beams alters the simple beam behaviour to a more complex one. Due to abrupt changes in
the sectional configuration, opening corners are subject to high stress concentration that may
lead to cracking unacceptable from aesthetic and durability viewpoints. The reduced stiffness
of the beam may also give rise to excessive deflection under service load and result in a
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considerable redistribution of internal forces and moments in a continuous beam.Circular and
rectangular openings are the most common ones in practice. Circular openings are preferable.
The size of the opening plays a major role in the strength of the building. So the size and
position of the opening in the beam is considered in this study. To increase the strength of the
beam fibres are added. As artificial fibres are costly and due to its scarcity, nowadays the use
of natural fibres are increased. Natural fibres are available locally and are plentiful. The
advantages of natural fibres are strength, competitive cost and environmental compatibility.
Because its high content of ligin, sisal is much more advantageous than natural fibres. So
sisal fibre is used to increase strength of the beam in this study.

REVIEW OF LITERATURES

fibres are costly and due to its low availabil

available fibre and it is cost effective, it

strength of the concrete. The strength of the ompression, flexural and
gth, impact strength and
rete super plasticizers are

A. Cement

In this project, QPC 53 grade cement was used. The properties of cement is shown in
table 1
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Table 1 Properties of cement

Properties Result

Specific Gravity 31

Fineness Modulus 2.99

Standard Consistency 31.25%

Initial Setting Time 36 minutes

5 Final Setting Time 390 minutes

B. Fine Aggregate

Aggregate which is passed through 4.75 mm IS ined on 75 micron IS
sieve is termed as fine aggregate. It fills the voids in Natural river sand
conforming 1S 383-1970 is used in this project.

C. Coarse Aggregate

Aggregate which passes through 2Q8inm IS sieve and retained on 45 mm IS sieve
are known as coarse aggregate. Aggregat creened and if necessary
washed before use. Coarse aggregates conta ongated@@r flaky pieces should be
rejected. The grading of coarse tes should be as per specifi@ations of IS 383-1970. In
this project, 20 mm size of c te is used.

Properties Coarse
Aggregate |Aggregate

Specific Gravity 247 2.74
Fineness Modulus 2.99 7.34

Bulk Loose State 1542

((:l;ngjs&lg) Compacted 1701

state

Water absorption (%)

Moisture content

D. Sisal fibre
The use of /Sisal, a natural fibre with enhanced mechanical performance, as

reinforcement in a cement based matrix has shown to be a promising opportunity. The sisal
fibre that have been brought from local markets and used in this study. Sisal fibre were cut
into 30 mm length in order to be spread randomly in the concrete by using spreading method.
The following are the properties of sisal fibre.

a. Density -1.33 g/cm®

b. Fibre diameter -0.1-0.5 mm

“  Tensile strength - 31-221 N/mm?

d. Specific gravity - 1.4
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e. Elastic modulus - 7.83 GPa

Figure 1 Sisal Fibre
MIX DESIGN

Table 3 Mix Ratio

Cement Fine Coarse | Water Super
Aggregate | Aggregate| Plasticizer

1 151 2.85 0.45 0.2%

RESULT AND DISCUSSION

A .Compressive Strength

day

Compressive Strength (N/mm?)

0.5 1 15 2 2.5
Addition Of Sisal Fibre (%)

Fig 2 Variation of compressive strength at 7 and 28 days
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B. Split Tensile Strength

Figure 3 shows the variation of split tensile strength of concrete at 28 days. The split
tensile strength increased up to 1.5% addition of sisal fiber, this was due to the holding
effects of the fibre, which prevents the splitting effect of concrete and there was a decrease in
strength upon further addition of sisal fibre as adding more fibre results in balling effects.
Hence 1.5% addition of sisal fibre to the weight of cement was considered as optimum.

\

24
2.2
2

1.8

Tensile Strength ( N/mm?)

0.5 1 15 2
Addition Of Sisal Fibre (%)
split tensile strength at

C. Flexural Strength
From the fig 2 a

of
Specimens
1
1

C with openings at L/3 &
D/2

a. Load Carrying Capacity of Beams

Table 5 shows the load carrying capacity of beam. SFRC has the maximum load
carrying capacity of 210 KN. By adding fibre formation of cracks are decreased. The load
carrying capacity of CC is 190 KN and for the beam with opening at a distance L/2 the load

carrying capacity is 200 KN and for the beam with opening at L/3 and D/2 distance is
180 KN.
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Table 5 Load Carrying Capacity
pening Position Ultimate
Load(KN)
CC without opening 190

SFRC without opening 210

SFRC with opening at L/2 | 200
distance
SFRC with opening at L/3 | 180
and D/2 distance

b. Crack Pattern

For Conventional beam the first crack is for d for sisal fibre
reinforced concrete beam the crack is formed at 7 , first crack for th with opening
at L/2 distance is at 72 KN and for the beam at L/3 and D/2 is

c. Load Deflection Behaviour

Fig 4 shows the load vs deflection o e graph it is seen that the
beams with openings deflects more than SFRC. N. SFRC deflects at 210

KN. Deflection is reduced by | fibre.

12

/ 10

0 100 200 300
Load (KN)

Deflection (mm)

Fig 4 Load Deflection Curve

Fig 5 shows gfe load vs deflection of SFRC, Opening at L/2 and opening at L/3 &
D/2. From the graph it is seen that the beams with openings deflects more than SFRC. Beams
with openings at L/2 deflects at 200 KN and beams with openings at L/3 and D/2 deflects at
180 KN. Deflection is reduced by adding sisal fibre.
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Fig 5 Load Deflection Curve

t L/2 and CC. Beams with

Fig 6 shows the load vs deflection of beams with openi
ding sisal fibre, crack

openings usually deflect more than the normal beams
formation is delayed and the strength of the beam is inc

12

——CC

== Opening at
L/2

Deflection (mm)

200
Load(KN)

CONCLUSION
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