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Abstract—In this paper slab application of propylene
reinforced lightweight concrete is discussed. The effect of fibers
on flexural strength of lightweight concrete was investigated
and possible slab use of propylene fiber reinforced lightweight
concrete was discussed. In the frame work of the study, fiber
reinforced lightweight concrete was produced with using short
propylene fibers, lightweight aggregate (perlite), cement, sand,
plasticizer and water. Propylene fibers are used provide
ductility in place of steel reinforcement. Perlite used as
aggregate provides lightweight. Cement and sand component
are used for strength. The cube, cylinder and beam samples
were prepared to determine material and mechanical
properties of fiber reinforced lightweight concrete. Possible use
of fiber reinforced lightweight concrete as slab; the slabs
(panels) with the dimension of 13x50x150cm were produced.
The panels were tested in four-point bending test to determine
flexural strength (MOR, modulus of rupture). Total of seven
slab samples were prepared. One of the samples is produced
for control sample. The control sample did not contain any
fibers or perlite. Three of the samples were produced using
both fiber and perlite.
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1. Introduction

Lightweight concrete is typically used by the building
construction industry as non-structural wall panels, masonry
blocks and architectural exterior finishing. Mechanical
properties of lightweight concrete are considerably lower
than normal weight concrete, thus structural use (as load
bearing structural member) of lightweight concrete is
construction materials. It is proven that fortification of plain
cementitious materials by random short fibers increased the
limited. In order to use lightweight concrete for structural
purpose, the material must be engineered to show adequate
strength, ductility or a combination of both. By advancement
in fiber reinforced concrete, lightweight concrete reinforced
with randomly distributed short fibers becomes desirable
tensile and flexural strength of cementitious composites
[L1[21[31[4115]-

Ductility is extremely important property in order to use
the concrete in structural purposes. Especially flooring slab

applications of the concrete require large flexural strength.

n. Propylen Fiber Reinforced
Lightweight Aggregates Slabs

In this paper, slabs studied are intended to be flexural
load bearing slabs, reinforced with short random fibers with
a % 1.5 fiber fraction. Propylene fibers used have 0.91
g/cm3 of density, 12 mm of length and 3500 MPa of
elasticity modulus (Figure 1). Perlite used has 0.08 g/cm3 of
density and 10-120 micron of diameter (Figure 2).
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Figure 1. Propylen fibers

Figure 2. Lightweight aggregate

The samples were produced
cement/water/sand/lightweight aggregate/fiber ratio of the
concrete produced is 1/0.4/2/0.05/0.015, respectively. The

Bengi Arisoy control sample is produced with same cement/water/sand
?erJlfrtment of Civil Engineering/ Ege University ratio without fibers and lightweight aggregate (perlite). Mix
urkey

27

compositions of the samples are given in Table I.
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TABLE I. MIX COMPOSITIONS RATIOS TOCEMENT

Sample Cement | Water Sand Perlite Fiber
Control Mix 1 0.4 2 - -
Mix_1 1 0.4 2 - 0.015
Mix_2 1 04 2 0.05 0.015

Mechanical and material properties are measured by
using standard 15cm in diameter/30cm in height cylinder
samples and  10cm wide/10cm deep/60cm length beam
samples. Three samples were used for each testing.
Summary of mean material and mechanical properties is

given in Table II.

TABLE Il. MATERIAL AND MECHANICAL PROPERTIES OF SAMPLES
Sample Density Elasticity Compressive
(g/cm3) Modulus (MPa) Strength (MPa)
Control Mix 2.26 40576 66.87
Mix_1 2.17 40673 67.36
Mix_2 2.14 38826 58.35
Flexural Splitting Tensile Elasticity
Strength Strength Modulus (MPa)
(MPa) (MPa)
Control Mix 6.33 2.89 40576
Mix_1 7.06 2.99 40673
Mix_2 7.03 2.37 38826

m. Experimental Program

A total of seven slabs were produced. The slabs were
13cm thick, 50cm wide and 1500cm length. One of the slabs
was produced using Control Mix concrete, and it is named
Control Slab, three of the slabs were produced using Mix_1
concrete and named Slab_1, three of the slabs were
produced using Mix_2 concrete and named Slab_2. The
samples were tested by four-point testing to measure
flexural strength (Figure 3).

Figure 3. Flexural testing

The load-displacement graphics is given in Figure 4.
Displacement is measured at the mid-point of the panels. All
samples exhibited brittle failure. The samples contain fiber
did not exhibit ductile behavior.
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Figure 4.Load-Displacement Curve

The flexural strength of the slab samples is given in

Table 3
TABLE Ill. FLEXTURA STRENGTH OF SLABS
Sample Flexural Strength (MPa)
Control Slab 85.8
Slab 1 89.7
Slab_2 85.2

iv. Conclusion

In the present paper, an experimental research on flexural
behavior of slabs cast with different component; with perlite
and propylene fibers, is presented. On the basis of the
obtained results
o the use of propylene fiber in concrete appears a
little effect on ductility. This result indicates that
either the amount of the fiber is low or the
properties of fiber are not suitable to the concrete
strength,

e the adoption of lightweight aggregates allows
reducing the self-weight of the composite material
with respect to the traditional concrete. In order to
provide further decrease in composite, the amount of
perlite could be increased,

e the failure mode in all slabs was brittle.
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