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Abstract 
In this research work, an attempt is made to investigate high density polyethylene fibre reinforced concrete (HDPE) for M30 

grade concrete. In this experimental work the percentage of HDPE considered is 0 to 6%. A series of trial mixes have been 

conducted for the investigation to obtain the desired target strength of HDPE concrete with varying percentages. The mechanical 

properties are evaluated for all percentages. A total of 78 cubes, 39 cylinders and 39 prisms of standard specimens have been 

considered. The strength property of HDPE concrete is encouraging the results. As the HDPE is non bio degradable waste 

disposable material is much useful for the concrete works in durability aspects. The flexural capacity of the concrete also very 

much improved, hence encouraging the research 
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1. INTRODUCTION 

1.1 Objectives 

1. To mix high density polyethylene small pieces in cement 

concrete. 

2. To study the strength properties of the concrete by using 

HDPE. 

3. To improve the strength properties of the concrete by 

using certain Additives. 

 

1.2 Composite 

HDPE fibres (high density polyethylene). 

 

Fibre enables to produce a hardened concrete which has: 

 Improved surface quality 

 Greater impact resistance 

 Increased damage resistance 

 

 

 

1.3 Non Bio Degradable Materials 

 Fibre plastics 

 Jute plastics 

 Textile waste 

 Polythene covers 

 Plastics covers 

 Disposable glass 

 Water bottles 

 Fiber reinforced plastic sheets 

 Cement bags 

 

In present investigation cement bags are used (NBD). 

CIPET (Central institute of plastics engineers & technology) 

certified that the above bags come under HDPE fibers. 

HDPE fibers: 

 

1.4 The Properties for HDPE 

Properties: Physical Properties of HDPE fibers CIPET: 

(Central Institute of Plastic Engineers & Technology) 

2. TEST RESULTS 
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2.1 Factors Influencing the Fibre Reinforced 

Concrete 

 Aspect ratio 

 Minimum effective length 

 Critical length 

 Orientation of fibres 

 Volume of fibres 

 Spacing of fibres 

 Size of coarse aggregate 

 Workability & compaction of concrete 

 

2.2 Applications 

Asbestos: Sheets, Pipes, tiles and corrugated roofing 

elements, wall linings. 

 

Glass: Sewer pipes, thin concrete shell roofs, storage tanks, 

precast panels, curtain wall facing, cloth, mat tape, utility 

service boxes 

 

Polypropylene: Facing panels, prestressed piles, and 

foundation piles. 

 

Nylon: Road patching material, heavy-weight coating for 

under water pipe, manhole covers. 

 

Carbon: Scaffold boards, corrugated units for floor 

construction, single & double curvature membrane structure. 

 

Steel: Bridge decks, Industrial flooring, concrete pipe 

airport runway, pressure vessels, blast and earthquake 

construction, manhole covers, prestressed beams, repairs 

works, dams and for special purposes. 

 

3. MATERIALS AND PROPERTIES 

3.1 Constituents & Characteristics 

 
 

3.2 Physical Properties of O.P.C (53 Grade)-Ultra Tech Brand 
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3.3 Quantity of Materials required for 1cum of concrete (By volume) 

 
 

Weight of materials required for 1 batch(30kg)Mix 

 
 

 
 

Calculation for 1% HDPE 

Weight = 0.0386*1/100*100*100*100*0.055=21.23 grams. 

Weight of fibres for varying % of HDPE for 1 m
3
 of concrete 
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For 1% HDPE 

0.0386M3 of concrete weight of jute is 21.23 grams 

1 cu. m the weight of jute = (1 / 0.0386) x 21.23 = 550 grams/cu. M 

 

4. RESULTS & DISCUSSION 

28 - Days Compressive Strength with varying % of HDPE by volume 
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Combination of 28 Days Compressive Strength of HDPE Fiber Reinforced Concrete (0% and 3%) 

 
 

Modulus of elasticity of M-30 grade of concrete with 0 % of HDPE. 
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Table – 1: Modulus of elasticity of M-30 grade of concrete with 3.0 % of HDPE. 
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4. CONCLUSION 

1. The HDPE concrete has shown slight improvement in all 

properties when compared with the conventional concrete. 

Compressive strength by 10.63% 

Split tensile strength by 15.76% 

Flexural strength by 13.9% 

2. HDPE fibres are mainly drawn from cement bags, the 

entire construction site will be free from its own 

nbiodegradable waste, as one cum of HDPE fibre reinforced 

concrete requires 50 bags at 3.0% of fibres by volume. 

3. HDPE fibre reinforced concrete it durable as it improved 

the strength gradually by 11.25% at 7days and 10.63% 

increase after 28days. 

4. Jute plastic cement bags can be used immediately after 

using the cement in the site. 

5. NBD – FRC can be used in sewerage pipes, manhole 

covers, compound walls, retaining walls etc. 

1. Further work can be investigated for durability for 

individual and mixture of fibres. 

2. Further study by replacing the same amount of 

cement by volume. 

3. Further study on scc 

 

LIMITATIONS 

Aspect ratio should be 100 to 150. 
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