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ABSTRACT 

Concrete comprises of cement, fine aggregate and coarse aggregate. However concrete is a brittle 

material, poor in crack resistance and have low tensile strength .Therefore fibers and admixture are added to 

decrease the brittle behavior of concrete. In this present investigation polyester fibre is added to the concrete 

in varying percentages and with constant percentage (15%) of Rice Husk Ash (RHA) to study the effect on 

Dimensional quality of tiles and water absorption. The tiles of size 300mm x 300mm x 20mm are cast as per 

the guidelines of IS 1237(2012). 10 tiles in each combination of concrete are cast and tested. The results 

reveal that at 0.4% of polyester fibre with 15% of RHA shows better results in percentage reduction of   

water absorption. 
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1. INTRODUCTION 

Concrete is composed of cement, water and aggregate. For various reasons concrete floors 

have become increasingly in the viable area. Concrete flooring has become attractive due to its 

inexpensive and durable nature, but like every flooring option it has disadvantages as well as 

advantages. Concrete flooring needs only minimal maintenance and suitable for warehouse spaces 

and stores that require a large amount of space Gupta et.al, (2009). Fire is an essential factor to be 

considered. Carpeting or wood flooring can feed a fire, causing damage to the flooring and also to 

the structures. In residential areas it requires no maintenance, but in a commercial space with high 

traffic, maintenance is essential. Concrete cement tiles are in multi colors and in shapes. These tiles 

are used as pavers, floor of roofs etc.  Concrete flooring has a very hard surface that is resistant to 
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UV light and impact damage. Fiber Reinforced blended Concrete tile is a composite material 

consisting of cement, aggregate and uniformly dispersed suitable fibers with admixtures.  

Polyester fibres are isolated fibers that are homogenously distributed and arbitrarily placed. 

Fibers include steel fibers, glass fibers, synthetic fibers and natural fibers. Fibres are typically used 

in concrete to control cracking .They also makes the concrete impermeable reducing bleeding of 

water. Practically, some types of fibers have greater impact, abrasion and shatter resistance in 

concrete. Indeed, some fibers reduce the strength of concrete. The amount of fibres added to a 

concrete mix is expressed as a percentage of the total volume of the concrete and fibers, 

characterized as volume fraction and ranges from 0.1 to 3%. Increase in the aspect ratio of the fibre 

the flexural strength and toughness of the matrix also increased.  

 

In a study conducted by Shah, DL et al. (2009), the influence of polyester fibre in 

association with other ingredients in concrete is focused. The fibre length, geometry and dosage 

played significant roles in concrete.  Improvement in compressive strength of concrete using PEF is 

not appreciable result but showed minute micro cracks and crack propagations are arrested. It is 

found that SCC using of polyester fibre could be designed optimally to achieve maximum benefit-

cost ratio. Asavapisit & Ruengrit (2005) conducted investigation on the setting time of RHA 

blended cement concrete and found that the presence of RHA increases the initial and final setting 

time when compared to control concrete. It is also found that the rate of strength development of 

RHA blended concrete is more during later period. 

 

However concrete is a brittle material, poor in crack resistance and have low tensile strength. The 

effects of fibres on the behavior of hardened concrete tile vary depending on the concrete materials, 

mix proportions, fibre type, length, and quantity of fiber added. Research from various sources, 

though, generally agrees that adding synthetic fibers to concrete can improve the Impact resistance, 

Abrasion resistance, Permeability properties and Toughness. Concrete tile made with Portland 

cement are strong in compression but weak in tension and tends to be brittle. The use of fibres 

changes the behavior of the fibre-matrix composite after it has cracked, thereby improving its 
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toughness. Therefore the aim of this investigation is to accrue the benefits of the of RHA and 

polyester fibres in the manufacturing of polyester fibre reinforced blended concrete tiles. 

 

 

2.  MATERIALS AND METHODS 

2.1 Cement 

.In this investigation, OPC 53 Grade conforming to IS: 12269 (1987) is used for the 

experimental programme. The cement is uniform color i.e. grey with a light greenish shade and is 

free from any hard lumps. It is tested for its physical properties in accordance with IS standards. 

 

2.2 Fine Aggregates 

  Locally available river sand is used as fine aggregate. The fine aggregates passed through 

4.75mm sieve had a specific gravity of 2.58 and fineness modulus of 2.27. The fine aggregate 

confirms to Grading zone II of IS: 383 (1970).  

 

2.3 Coarse aggregate 

The coarse aggregates for casting tiles are obtained by sieving 10mm downcast aggregates. The 

Coarse aggregate passed through 10mm sieve and retained on 4.75mm is used.  

 

2.4 Water  

Ordinary water which is safe and potable for drinking and is used in concrete. 

 

2.5 Mineral Admixture 

Mineral admixtures are compounds which possess the properties of cement. In this 

experimental study, Rice Husk Ash is used as mineral admixtures. RHA is a biodegradable and 

durable alternative admixture used for the partial replacement of cement. Specific surface area of 

RHA is found to be 4200 m
2
/Kg. 
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2.6 Chemical Admixture 

In this examination, chemical admixture based on sulphonated naphthalene formaldehyde 

condensate conforming to IS: 9103 –1999 and ASTM C494 is used as water reducing admixture to 

obtain the desire workability. 

2.7 Polyester Fibre 

Market forms of polyester fibres are employed in this investigation. Monofilament Polyester 

fibres of length 6 mm with filament diameter 40 microns are used. The cross section of the 

polyester fibre is triangular.  

 

3. CASTING AND CURING OF TILES 

The tiles of size 300mm x 300mm x 20mm are cast as per the guidelines of IS 1237:2012. 

The constituent of tiles are the mixture of ordinary Portland cement, natural aggregates, RHA and 

polyester fibres. RHA is partially replaced to cement by 15% for all mixes and polyester fibre is 

added to concrete in various percentages of 0.2%, 0.4%, 0.6%, and 0.8% to the weight of cement. 

The concrete is prepared by concrete mixture machine and poured in the moulds and vibrated using 

vibrator table. The tiles were layered and care is taken to prepare and noted that the tile does not 

exceed + or - 10% of the minimum thickness. After pouring the concrete in the moulds, the 

compaction is done using the vibrator table. The surface is finished by using a trowel. The moulds 

are put down on the surface and allowed to set for 24hrs. Curing is done for 28 days by keeping 

them packed under moist gunny bags so as to prevent the loss of moisture from the surface and 

inside.  

 

4.  EXPERIMENTAL PROCEDURE   

Various tests are given in the code IS 1237:2012 but in this investigation only the 

Dimensional Quality test and Water absorption test are conducted for polyester fiber reinforced 

blended concrete tile. 

      4.1      Dimensional Quality Test Procedure 
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            Tiles of each 10 numbers of same type, class, shape and size for varying proportions of 

fiber (0.2%, 0.4%, 0.6% and 0.8%) with RHA 15% are cast. The same count of tiles are tried for 

each type of test.  For confirming the dimensional quality following tests are performed. 

a) Determination of flatness of tile surface. 

b) Determination of perpendicularity. 

c) Determination of straightness. 

a. Determination of Flatness of Tile Surface. 

            Flatness of tile surface is selected by means of a metal ruler, whose length is not less 

than the tile diagonal. For testing surfaces that are concave, the ruler is placed on the surface of 

the tile along one of the diagonals so that the ruler touches the tile at not less than two points. 

The largest gap is measured and the test is repeated along the second diagonal. The largest gap 

is the amount on the concavity. For testing surfaces that are convex, the ruler is placed on the 

surface of the tile along one of the diagonals so that the distances between the ruler and the tile, 

at the ends of the diagonal, are equal. The largest gap is measured between the ruler and the tile 

and the test is repeated along the second diagonal. The largest gap is the amount on the 

convexity (IS 1237:2012).   

  b. Determination of Perpendicularity 

   One arm of a square, the arms of which are longer than the sides of the tile is placed 

along one of the edges of the tile, so that the corner of the square touches the corner of the tile. 

The distance between the one arm of the square and the other edge is measured at the end of 

the tile. The test is repeated such that two opposite edges shall be tested. The largest gap 

between the arm of the square and the edge of the tile shall be reported (IS 1237:2012).   

c. Determination of Straightness 

  Two corners of the tile surface shall be connected with a fine thread alongside one of 

the tile edges and the largest gap between the thread and the plane is recorded. The test is 

repeated alongside each of the other edges. The gap between the thread and the plane of the tile 

shall not exceed 1% of edge length (IS 1237:2012).    
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  4.2    Determination of Water Absorption 

          The tiles are immersed in water for 24 hr. The tiles are taken out and wiped dry. Each tile 

weighed immediately after saturation and wiped off. The tile is then oven-dried at a temperature 

of 65 ± 1ºC for a period of 24hr, cooled to a room temperature and reweighed. The water 

absorption for each tile shall be determined as follows as per (IS 1237:2012).   

Water absorption, % by mass =  x 100 

Where, 

 M1 = mass in gm of the saturated specimen. 

 M2 = mass in gm of the oven-dried specimen. 

 

5.  RESULTS AND DISCUSSIONS 

     5.1   Dimensional Quality Test 

a) For 10 specimens flatness property of tile surface of ± 0.3% of length get  

         satisfied for varying proportions of polyester fibre reinforced blended concrete      

         tiles. 

b) For 10 specimens perpendicularity property of tile surface of ± 0.3% of length  

         get satisfied for varying proportions of polyester fibre reinforced blended concrete    

        tiles. 

c) For 10 specimens straightness property of ± 0.3% of length get satisfied for     

         varying proportions of polyester fibre reinforced blended concrete tiles. 

 

5.2   Water Absorption Test   

Specimens are tested for each mix and the average water absorption values for 28 

days cured specimens are shown in Fig 1. It is observed that the water absorption for 28 

days control concrete mix are 6.5 %. The higher value of water absorption is found in CC 

due to more pore structure present in concrete. The reduction of water absorption is 

observed in all other mixes due to the formation of secondary C-S-H gel. Whereas, the 
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CPER4  mix shows the lowest water absorption such as 3.4 % at 28 days. 

 

Figure 1 Variation of Water Absorption Test Result   

6. CONCLUSION 

 
Based on the experimental investigation of Dimensional quality, Water absorption test on polyester 

fibre reinforced blended concrete tile the following conclusions are made: 

 

1. In the case of dimensional quality the visual examination  results are  well compared to the 

actual specifications of the code and found good. 

2. In the water absorption test, all the fiber proportions  with 15% RHA attained good results 

of absorption rate of < 10%  out of all 0.4% of polyester fibre with 15% of RHA shows 

lesser absorption rate. 
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