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ABSTRACT
         This paper investigated the mechanical properties of polypropylenes fibres on normal concrete. Effects of addition polypropylene fibre on concrete are studied. Polypropylene fibre act as additives by volume .This research are conduct with three different type of mixing where each of mix containing different percentage of polypropylene fibre that are 0.3% ,0.6% and 0.9%. Compression test, flexural test and water absorption test were carried out to determine the mechanical properties. All tests are conduct by using a standard method of testing. The different type of mixing has been tested with different aged 7, 14, 21 and 28 days. The overall specimen that was prepared to tests is 48 cubes and 32 prisms. From the data obtained, results show that slightly increase in compressive strength .But, the higher the fibres content, the lower its strength. This research indicated that 0.3% fibres have higher result in compressive test while 0.9% higher in flexural strength. The lowest percentage of water absorption test is 0.3% with 5.19% at 28 days.
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1. INTRODUCTION
             In construction industry, concrete are the most man-made product in the world, where it made with combination of aggregate, cement, water and admixture. It widely use for making structure, foundation, brick, wall, pavement and etc. Concrete is an inherent brittle material and easily cracks which related to weak tensile strength but strong in compression strength. According to [1], approximately one tenth of compression strength is the tension strength.  Beside strong in compression strengths, concrete also good in fire resistance, durability, acoustic, aesthetic, economical, good in water resistances.[2]Crack it depend on the strength of material, toughness, ductility and the size of structural component. [3] Crack exists at all stage in the life of a concrete structure. Recent year, many researchers are use fibre as their mix concrete investigation. Fibres are dividing into two type, natural fibre and synthetic fibre. Coconut fibres, palm oil fibres, rice husk ash, cane baggase, kenaf fibres are classified as natural fibres while glass fibres, steel fibres, polypropylene fibre and etc are classify as synthetic fibres.[4] Polypropylene fibres is a linearly hydrocarbon and it does not absorb water because of existing of hydrophobic surface. In 1965, US Corp of Engineer is the first construction that uses polypropylene fibres as an admixture concrete to blast resistant buildings.[5]Polypropylene are fibre that easy to work it, and don’t affect the surface texture or appearance of finished concrete. This is not critical disadvantage where concrete matrices can provide protective when the polypropylene fibres embedment in it and helping it to minimize sensitivity to fire and others [6] Nevertheless, previous researcher has observed that the inclusion of FRC have no approximately effect on the compressive strength. [7] Usage of fibrillated polypropylene fibre in concrete has portrayed some advantage over that monofilament due to ease distribution in matrix and improvement of the mechanical bond between fibre and matrix.



2 . MATERIAL
    2.1 Cement
             Cement was the basic component in produced the concrete. Calcium oxide (CaO) and Silicon dioxide or silica (SiO2) are the crucial ingredient of Portland Cement. In this research , Portland Cement are use in produced a concrete .Portland Cement are known as Ordinary Portland Cement   ( OPC ) .Portland cement are grey in colour. OPC usually use in our construction industry in produced concrete because it has medium rate of hardening and appropriately to use for the most type of the work.
2.2 Fine Aggregate
          Sand, silica fume are the example of fine aggregate that usually use in complete the ix concrete. Generally , fine aggregate consist of natural sand or crushed stone with particle smaller than 5mm (0.2 in ) .Fine aggregate containing high proportion of particle passing through 4.75 mm sieve (No.4 sieve) and predominantly stick on 75µmm (No.200 sieve).
2.3 Courses Aggregate
          Crushed gravel or known as ‘coarse aggregate’ are usually use in construction industry because of it characteristic that strong and hard. Coarse aggregate are stoned that are detained on 4.75mm sieve. Accordance to BS 812:Part 1:1975 the nominal max size of coarse aggregate does not exceed 20mm.Besides,in order to casting 0.003m3 the size of aggregate should not exceed 20mm.
2.4 Polypropylene Fibre
               Polypropylene fibres are denoted as PF are synthetic fibres that are man-made in development of textile industries. It was hydrophobic surface where it surface doesn’t absorb water. PF was supplied from Timuran Engineering Sdn Bhd. For this research, the length of PF was 19 mm were used. Polypropylene fibre was firstly use in construction industry on year 1965. PF are known as secondary reinforcement concrete because of its characteristic to hold crack from propagated. Besides, it enhance the flexural strength of concrete that was known weak in flexural before. [8]Polypropylene fibre are known as hydrophobic where it does not absorb water and does not influence the water cement ratio of mix concrete.
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                                                                  Figure 1: Fibrillated Polypropylene fibre 





	Type
	Mega Mesh I (fibrillated)

	Material
	100% Virgin polypropylene

	Colour
	White

	Length
	19mm

	Mass(denier)
	1000 denier

	Specific gravity
	0.9 kg/dm3

	E-modulus
	3900 N/mm2

	Tensile strength
	400N/mm2

	Elongation at break
	15% (Average)

	Chemical composition
	C-33% , H-67%

	Melting point
	160 - 170⁰C

	Ignition point
	590⁰C

	Thermal conductivity
	Low

	Electrical conductivity
	Low

	Resistance
	High

	Packaging
	0.9 or 1kg/bag



3. EXPERIMENTAL PROGRAM
      There are three tests that conducted in this research. These tests are compressive test, flexural test and water absorption test. The total specimens that use in this research are 48 cubes (100mmx100mmx100mm) and 32 prisms (100mm x 100mm x 500mm). Every 7, 14, 21 and 28 days are test with just using 3 cubes and 2 prisms. Cubes are using for compressive test, while prism are using for flexural test and water absorption test.
      Doe Method
	Concrete mix
	Water content(kg)
	Cement (kg)
	Fine aggregate 
	Coarse aggregate
	Polypropylene fibre 
	w/c ratio

	0%
	11.36
	17.22
	45.97
	68.96
	0
	0.66

	0.3%
	11.36
	17.22
	45.97
	68.96
	0.16
	0.66

	0.6%
	11.36
	17.22
	45.97
	68.96
	0.32
	0.66

	0.9%
	11.36
	17.22
	45.97
	68.96
	0.48
	0.66



4. RESULT AND DISCUSSION
4.1 Compression test
           The 0.9% has lowest result where only 14.17 N/mm2 at 28 days. It has conclude that the higher the fibres content, the lower it strength. [10]The previous researcher has found that, the addition of polypropylene fibre in concrete will increase the compression and flexural strength. Besides, the Figure 4.1 shown that 0.3% are the highest result at 28 day with 16.25 N/mm2 compare to 0.6% and control that just 16.06 N/mm2 and 16.07 N/mm2. It has shown that introduction fibre in concrete mix has higher result than control and 0.3% fibres in concrete make the strength of concrete increase with ages. . Thus, it can conclude that the inclusion of polypropylene fibre does not really contribution in enhance the compressive strength. The increase of compressive strength is bits lower with increases the fibre content [11].

Figure 4.1: Result of compression strength
4.2 Flexural Test
        The results of the flexural test become increase and the highest result was 0.9% with 10.40 Mpa at 21 days but the result of 0.9% become decrease when reached at 28 day that just 10.23 Mpa . Besides, 0.3% and 0.6% slightly increase day by day with the last result were 9.72 Mpa and 9.94 Mpa. It has shown that 0.3% and  0.6% have lower result in flexural test compare to 0.9% .The result of 0.3% and 0.6%  shown that concrete that mix with fibre have good strength than normal concrete. This test has proven that the additional of polypropylene fibre in concrete effective in increase the strength of concrete in 28 day.


Figure 4.2 Result for flexural strength

4.3 Water absorption test
        The highest percentage of water absorption that was recorded is 0.9% at 7 day. Besides, the lowest percentage of water absorption is 0.3% with just 5.19 % at 28 day. In theory, the water absorption decrease with the age because of quality of concrete that improve with age. The 0.9% results slightly decrease with aged while the other results are fluctuated. In this test, it is proven that the percentage of water absorption decrease with the aged because of their quality that improved according to reduction of water absorption in the specimen.

                 
Figure 4.3 Result of water absorption test

5.0 CONCLUSION
         From the result obtained, the following conclusion can be drawn:
· The inclusion of Polypropylene fibres in normal concrete is effectively proven in increasing mechanical properties include compressive strength, flexural strength and water absorption test.
· It has proven that the result of inclusion polypropylene fibre in normal concrete get high result than normal concrete. The highest result is shown by 0.3% of Polypropylene fibre at 28 day of age in compressive test. For the flexural test, it can conclude that increases flexural strength is highly depend on the content of polypropylene fibre .Thus, 0.9% has higher result 10.40 Mpa compare to normal concrete that just 8.21 Mpa.
· The characteristic of polypropylene fibre that can hold crack are proven when the higher content of polypropylene fibre that is 0.9% get the higher result in flexural test. It shown that polypropylene fibre can longer the time to crack width from propagated.
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