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EXperimental program:

The materials used in this study include
ordinary Portland cement conforming to
ASTM C 150 Standards and manufactured
by North Sinai Cement Co. of Egypt.
Crushed limestone coarse aggregates
obtained from West Bank quarries with a
specific gravity of (SSD) 2.65 and an absorp-
tion capacity of 2.05 % and Gaza dune
sand as fine aggregates, with a specific
gravity of 2.56 and an absorption capacity
of 1.62 % are used. Specific gravities and
absorptions of coarse and fine aggregates
conform to ASTM C 127 and ASTM C 128.
Mixing water is tap water obtained from
IUG Material and Seil Testing Laboratories.
Polypropylene fibers used have a unit
weight of 0.90 gm/ cm3, a tensile strength
of 35 MPa, a melting point of 175, a
thermal conductivity of 0.12 w/m K, a
length of 15 mm and a diameter of 100

um. Shape of these fibers is shown in Figure
2

Figure 2: Polypropylene fibers used

MiX proportions:

The control concrete mix is
designed according to ACI 211.1
to attain a 28-day compressive
strength of 30 MPa at 28 days,
and an 80-mm slump. Three
mixes with 0 %, 0.5 % and 1.0 %
of Polypropylenes fibers by
.volume are prepaed

Heating procedure:

At curing age of 28 days, the
samples ore exposed to 200 C°,
400 C°and 600 C° for 2, 4 and 6
for each of the three tempera-
tures. Electrical resistance
furnace, shown in Figure 3, with a
heating rate of 10 C° /minute is
used for this purpose. At the end
of the heating procedure, the
specimens are left inside the
furnace in order to cool down,
and tested for compressive
strength

Figure 3: The oven used for
burmning the specimens

Some Test Results:
Slump test:

Slump test results are measured
for the three mixes. The slum
values recorded are 75 mm, 50
mm and 40 mm for 0 % PE 0.5 %
PP and 1.0 % PP respectively.
Thus, the slump values are
reduced with increasing PP % in
the mix. This is attributed to the
adhesion and cohesiveness of the
mix  provided Polypropylene
fibres. During the mixing process,
the individual fibers are sheared
apart from each other aond
anchored mechanically to the
cement paste due to the large
.specific surface area

Compressive strength:

Results of the compressive
strength tests for different percent-
ages of PP (0%, 0.5% and 1.0%),
a burning temperature of 600 C°
and burning durations of 0, 2, 4
and 6 hours are shown in Figure
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Figure &: Compressive
strengtis for 600 C

For 200 and 400 C° tempera-
tures, the 0.5 % PP shows the
least reduction in compressive
strengths. The  maximum
recorded loss in strength for
this percentage is about 19 %,
compared with 41 % loss for
the O % PP. Besides, the 1 % PP
shows reductions in compres-
sive strength larger than those
for the 0 % PP samples. This
may be attributed to the weak
structure created by the exira
PP Thus, one may conclude
that the optimum percentage
of PP recommended to be used
for improving the concrete
resistance against fire is 0.5%,
by volume of the mix

For samples tested at room
temperature, averagecompres-
sive strengths are 32 MPa, 36
MPa, and 38 MPa for samples
having 0 % PP 0.5 % and 1.0
% PP respectively. Thus, Poly-
propylene fibers have a
positive impact on compres-
sive strength. At 0.5 %, there is
12.5 % increase in compres-
sive strength, and ot 1.0 % PP
% the increase is 18.75
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Effect of Polypropyviene Fibhers
on Fire Resistance of Concrete

The aim of this study is to investigate the effect of Polypropylene fibers on fire resistance of concrete. In order to
achieve this, three concrete mixtures are prepared using different percentages of Polypropylene; 0 %, 0.5 % and
1%, by volume. Out of these mixes, cubes 10 em x 10 em x 10 ¢cm in dimension are cast and cured for 28
days. The cubes are then burned at 200 C°, 400 C° and 600 C°, for 2, 4 and 6 hours for each of the three tem-
peratures, and tested for compressive strength. Based on the results of the experimental program, it is con-
cluded when Polypropylene fibers are used in certain amounts they improve fire resistance of concrete. Based
on the results of the study it, it is observed that concrete mixes prepared using 0.5 %, by volume reserve more
than 84 % of the initial compressive strength when burned at 600 C° for 6 hours. On the other hand, samples
prepared using 0 % Polypropylene reserve about 50 % of their initial strength under the saome temperature and

.duration

Introduction:

Concrete usually performs well in building fires.
However, when it's subjected to prolonged fire exposure
or unusually high temperatures, concrete can suffer sig-
nificant distress. When normal-weight concrete cools
after a fire, its residual strength varies depending on the
temperature attained, mix proportions and loading con-
ditions during heating.

Mechanical characteristics of Fiber Reinforced Concrete
subjected to high temperatures, are studied by Sideris et
al. [1]. Fiber reinforced concrete is produced by addition
of Polypropylene fibers in the mixtures at dosages of 5
kg/m3. At the age of 120 days, specimens are heated to
maximum temperatures of 100, 300, 500 and 700 C°.
Specimens are then allowed to cool in the furnace and
tested for compressive strength. Residual strength is
reduced almost linearly up to 700 C°,

The effect of Polypropylene fibers and silica fume on the
mechanical properties of lightweight concrete exposed to
high temperatures, experimentally and statistically are
investigated by Tanyildizi [3]. Mixes containing silica
fumes (0% and 10%) and Polypropylene fibers (0%,
0.5%, 1% and 2%) are prepared. The compressive and
flexural strength of lightweight concrete samples are
determined after being exposed to high temperatures
(400, 600 and 800 C°). Three control factors (silica fume
percentage, Polypropylene fiber percentage and high
temperature degree) are used in the investigation. It is
demonstrated that the compressive and flexural strength
of Polypropylene fiber reinforced lightweight concrete
drops with temperature starting from 400 C°.

R

Gaza building damaged by fire during Al-Forgan War

Significance of this study:

This study focuses on investigating the effect of high tem-
peratures for long durations of time on concrete and
ways of improving it using Polypropylene fibers (Figure 1).
The importance of the study stems from the fact that there
is a lack of local experience in this particular research
area, given the fact that due to the geopolitical situation
of our region, large numbers of structures are exposed to
fires resulting from breaking out of violence and need to
be evaluated for appropriate actions. Furthermore, most
available literature involves temperatures applied for
durations of one hour or less added to the contradicting
.[and somewhat confusing results [1, 2, 3, 4 and 5





