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Abstract:  High  strength  concrete  has  some disadvantages such as brittleness and poor resistance to fire.
In order to minimize this problem, polypropylene fibers can be used due to the favorable properties of these
fibers and such as economical benefits. Use a certain amount of fibers in the concrete mix does not have
adverse effect on its mechanical properties. In this study, the effect of polypropylene fibers on the compressive
strength and heat resistance of concrete with high strength has been investigated. Polypropylene fibers with
different lengths, including 5, 10, 15 20 and 25 mm and different weight, including 0.5, 0.8, 1.3 and 1.7 kg/m  was3

used in the concrete. The results indicated that the strength and heat resistance of the concrete have increased
with the use of polypropylene fibers.
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INTRODUCTION advantages mentioned above, brittleness and low

With the development of concrete technology, high disadvantage of this type concretes [4]. 
strength concrete has been commonly employ in many The melting point of polypropylene is about 165°C
concrete structures around the world. High strength and while it does not have a true softening point
concrete offers more strength and durability compared to temperature, the maximum processing temperature of the
normal strength concrete [1]. Regarding economical view, fiber is approximately 140°C. Shihada [5] examined the
high strength concrete can composites of the same impact of polypropylene fibers on fire resistance of
compression load as normal strength concrete at less concrete by heating samples to 200°C, 400°C and 600°C
cost. The fiber reinforced concrete is a composite material for exposure up to 6 hours. He was concluded that the
essentially consisting of concrete reinforced by random relative compressive strengths of concretes containing
placement  of short, discontinuous and discrete fine fibers polypropylene fibers were higher than those of without
of specific geometry [1,2]. Different kinds of fibers have polypropylene fibers. The optimum percentage of
extensively been used to improve the lamination of polypropylene for use in improving fire resistance of
concrete. Normal strength concrete and high strength concrete was 0.45 kg/m . For a temperature of 600°C
concrete structures subject to fire have been studied in sustained for 6 hours, the loss in compressive strength
various aspects. Different experimental parameters have was about half of that loss when polypropylene fibers
been considered such as strength, heating rate, types of were not used [5].
aggregates used and various binding materials [3]. Some researchers hypothesized that the vulnerability

Among the advantages of high strength concrete is of high strength concrete to explosive spalling is partly
improving mechanical properties and reduced due to its lower permeability, which limits the ability of
permeability, high chemical resistance against destructive water vapor to escape from the pores resulting in
factors and resistance to mechanical shocks. Besides the significant build-up of pore pressure within cement matrix.

resistance to heat and fire is considered as obvious
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As heating increases, the pore pressure also increases Initial  slump  without  adding fibers and lubricants
until the internal stresses become so large as to result in was 50 to 60 mm. Times for drying concrete were 14 days.
explosive spalling [6]. In order to thermal testing, samples containing 12 mm and

Castillo and Durrani, (1990) studied the effect of different weights of fibers were kept in an oven at 450°C
transient high temperature on strength and load for 8 h. After preparing the samples with different
deformation behavior of high strength concrete. The percentage of polypropylene fibers the compressive
concrete strength varied between 31 to 89 MPa and the strength tests were performed on them.
temperature exposure was in the range of 23 to 800°C.
Exposure to temperature in the range of 100 to 300°C was RESULTS AND DISCUSSION
found to decrease the compressive strength of high
strength concrete by 15 to 20 percent. At temperature in According  to  previous  study  as  the  ratio  of  water
the range of 400 to 800°C the compressive strength to cement is low, the concrete become more efficient [7, 8].
decreases to about to 30 percent of its strength at room This ratio can be minimized by using a suitable lubricant.
temperature. Slumpis  an  important  parameter for predicting the

Polypropylene fibers are not hydrophilic and do not efficacy of fresh concrete. With the use of polypropylene
absorb water and thus are not destructive. In addition, fibers slump values can be reduced [9]. New concrete
these fibers are resistant to alkalis and chemicals and mixture is very sticky, during the mixing process;
chloride  and  have  little  heat  transfer characteristics. movement of materials in concrete separates fibers from
Due to the properties of polypropylene fibers, they don’t each batch and result in a network of fragmented mono
need fresh concrete water and do not bother mixing filament. Due to the specific surface properties of the
cement with water. In this study, the effect of fibers, they can improve the mechanical features of
polypropylene fibers on strength and heat resistance of cement [10]. Clusters of fibers with cement paste are
concrete was investigated. formed in the mixture without compaction and hardening.

MATERIALS AND METHODS contributes to separate the particles from each other,

The used cement was of Portland type 1 and its grade as well. All of this leads to a decrease of slump. As water
was 350 and scale development was 50%. Lubricating withdrawal phenomena occur in the mixing, the composite
material   consumption   was  Conplast  RP264M from of cement come up to the surface of the concrete,
Fasrvk Co. The samples were cubical in shape and the therefore, a thin layer of cement will cover the surface,
dimensions of 300 m, lengths of used fibers were 5, 10, 15 which is a main reason for fine cracks on the surface. In
20  and  25 mm  and  their  weight  were  0.5,  0.8,  1.3 and the concrete that has polypropylene this phenomena
1.7 kg/m . occur rarely.3

Heterogeneous concentration of materials in the mixture

simultaneous withdrawal of water from mixing occurring

Fig. 1: Compressive strength of concrete with different fibers length after 7 days 
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Fig. 2: Compressive strength of concrete with different fibers length at 450°C

The results of the experiments indicate that with the different strength verses the pressure. The presence of
increase of fiber percentage in the concrete the strength fibers in concrete improves heat resistance and prevents
of concrete increased. However, as are shown in Figure 1, the destruction of the structure due to water vapor
in the samples that fiber length is 15 mm the compressive pressure.
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