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Abstract— Now a days, the construction industry consumes a 

large amount of cement that is a non-renewable resource. Our 

project aimed to utilize the waste paper as a construction 

material that constitutes a step towards sustainable 

development. Generally, a majority of abandoned paper 

waste is accumulated from countries all over the world 

causing certain series environmental problems. Our project 

deals with a detailed experimental study which investigates 

the use of on paper waste for producing low-cost and light 

weight composite blocks as building material. This 

experimental investigation has been carried out to 

optimization the mix for paper Crete bricks, based upon their 

compressive strength and tensile strength. 
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I. INTRODUCTION 

Paper Crete is an innovative material that uses waste paper. It 

is used as a partial replacement for Portland cement. This is 

environmental friendly. Paper Crete bricks are low-cost and 

light weight construction materials used in building industry. 

As natural sources of aggregates are becoming exhausted, it 

turns out urgent to development by using the waste paper. 

Here are seek to make paper Creteblocks, Paper Crete, known 

by alternative names such as fibrous concrete, padobe and 

Fido be, low carbon construction material. Therefore, efforts 

have been made to utilize the waste paper in to concrete and 

form PaperCrete’s. It is a construction material which 

consists of paper pulp and Portland cement. It is innovative 

building material that is light weight, insulate and a low cost 

concrete. It is cost-effective; relies on locally available 

materials. It is insect free, fire resistant, durable and has great 

potential as a low carbon building material. Paper Crete is 

mould resistant and has the ability to absorb energy and can 

be used in many applications, requiring sound-proofing 

material. Also, Paper Crete blocks won’t deteriorate if left out 

in the rain. Since the paper fibres bind the blocks together. 

The strength of Paper Crete as engineering materials appears 

to lie in their ability to absorb energy and can be used in many 

applications that require sound absorption and fire resistance.  

II. MATERIAL USED 

The materials used in this experiment are cement, fine 

aggregate, coarse aggregate, water and pape. 

A. Cement 

Cement is one of the binding materials in this project. Cement 

is the important building material in today’s construction 

world. We used 53 grade Ordinary Portland Cement (OPC) 

conforming to IS: 8112-1989. 

B. Paper 

Paper is a natural polymer which consists of wood cellulose, 

which is the most abundant organic compound in the planet. 

Cellulose is made of units of monomer glucose 

(polysaccharide). The links in the cellulose chain are a type 

of sugar as ß-D-glucose. Despite containing several hydroxyl 

groups, cellulose is water insoluble. The known reason is the 

stiffness of the chains and hydrogen bonding between two 

OH groups on adjacent chains. The chains pack regularly in 

places to form hard, stable crystalline regions that give the 

bundled chains even more stability and strength. This 

hydrogen bonding is the basis of paper Crete’s strength. By 

applying a force on the paper, the hydrogen bond between the 

water and the cellulose molecule is broken. Coating cellulose 

fibres with Portland cement creates a cement matrix, which 

encases the fibers for extra strength to the mix. The links in 

the cellulose chain are a type of sugar: ß-D-glucose. The 

cellulose chain bristles with polar -OH groups. These groups 

form many hydrogen bonds with OH groups of adjacent 

chains, bundling the chains together. Viewed under a 

microscope, it is possible to see a network of cellulose fibers 

and smaller offshoots from the fibers, called fibrils, which 

becomes coated with Portland cement. When thesenetworks 

or matrices of fibers and fibrils dry, they intertwine and cling 

together with the power of the hydrogen bond. 

 
Fig. 1: Cellulose hydrogen bonds 

 
Fig. 2: Microscopic view of cellulose 

C. Water 

Water is an important ingredient of paper Crete as it actively 

participates in the chemical reaction with cement. It should 

be free from organic matter and the pH value should be 

between 6 to 7. 
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D. Fine Aggregate  

The sand which was locally available and passed through 

4.75mm IS sieve is used.  

E. Coarse Aggregate  

Locally available crushed blue granite stones conforming to 

graded aggregate of nominal size 12.5 mm as per IS: 383 –

1970.The aggregate passing through 4.75 mm sieve material 

was used.  

S. No Material Properties 

1 Cement 

Specific gravity =3.1 

Initial setting time =44 min 

Final setting time =540 min 

2 Paper Waste paper 

3 Fine aggregate Specific gravity =2.64 

4 Coarse aggregate 
Specific gravity        =2.88 

Water absorption=0.2% 

Table 1: Materials Properties 

III. METHODOLOGY 

A. Preparation of Paper Pulp 

The collected waste paper is cut into small pieces. The paper 

pieces are soaked in water upto 24 hours. After this, the 

soaked is paper is put it in the grinder and made into pulp. 

Water present in paper pulp it should be dewatered. And it 

should be added to the cement as replacement in the 

percentages 10, 20, 30, 40, 50. 

IV. CASTING OF CUBES 

A. Cube Specifications 

A precision engineered range of Concrete Cube mould is 

widely used for cement testing purpose. This equipment, 

specially designed and fabricated for testing whether the 

cement is BIS Mark (IS: 10086); and ensures complete hassle 

free performance. 

B. Cylinder Specifications 

The moulds is split vertically into two parts. The mean 

internal diameter in within +/-0.2mm and height is within +/-

1mm. The ends are machined to +/-0.05. The base plate and 

top plate are machined flat to +/-0.03mm.Mould cylinder, 

cast iron, 15cm dia x 30cm height 

V. TESTS 

A. Workability 

The workability tests were performed by using standard sizes 

of slump moulds as per IS 1199-1999 and compaction factor 

test has also been conducted as per IS 1199-1999. 

B. Compressive Strength 

For compressive strength test, cube specimens are casted in 

M20 grade of concrete with standard dimension of cubes at 

150 X 150 X 150.The moulds were filled with concrete at 

different proportions of paper pulp. The top surface of the 

specimen was levelled and finished. After 24 hours, the 

specimens were remoulded and shifted to the curing tank. The 

cubes are cured for 28 days. After 28 days, cubes were 

removed from the curing tank and tested in compressive 

strength machine. The failure load is noted. In each 

proportion, 3 cubes were tested and their average value was 

taken. 

Compressive strength=load/area of specimen 

(N/mm2) 

C. Split Tensile Strength 

For split tensile strength test, cylinder specimens of 

dimension with 150 mm diameter and 300mm length were 

cast. The top surface of the specimen was levelled and 

finished. After 24, hours the specimens are remoulded and 

shifted to the curing tank. The cylinders are cured for 28 days 

in the curing tank. After 28 days, cylinders were removed 

from the curing tank and tested under a compressive strength 

testing machine. The failure load is noted. In each proportion, 

3 cylinders were tested and their average value was taken. 

Split tensile strength = 2P/ πDL 

VI. RESULTS 

Grade of 

concrete 

W/C 

ratio 

Paper 

Plup (%) 

CF 

values 

M20 0.45 

0 0.90 

10 0.84 

20 0.84 

30 0.85 

40 0.86 

50 0.86 

Table 1: Workability of concrete 

 
Fig. 3: Workability Values 

% of 

Paper 

Plup 

Average 7 days 

compressive 

strength (N/mm2) 

Average 28 days 

compressive 

strength (N/mm2) 

0% 22.54 37.56 

10% 
27.38 

 
33.74 

20% 19.64 27.55 

30% 14.54 20.25 

40% 8.67 13.55 

50% 4.86 7.14 

Table 2: Compressive strength of M20 grade of concrete. 
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Fig. 4: compressive strength of M20 grade of concrete 

%0F 

Paper 

Plup 

Average 7 days 

split tensile 

strength (N/mm2) 

Average 28 days 

split tensile 

strength (N/mm2) 

0% 2.52 3.05 

10 2.22 2.74 

20 1.79 2.47 

30 1.47 2.02 

40 0.94 1.35 

50 0.84 1.03 

Table 3: Tensile strength values for M20 grade of concrete 

 
Fig. 5: Split tensile strength of M20 grade of concrete 

VII. CONCLUSION 

1) The workability of concrete is decreased for fibre 

reinforced concrete compared to conventional concrete. 

2) At 10% of paper pulp, the compressive strength of 

concrete decreased by 12% as compared to conventional 

concrete.  

3) At 10% of paper pulp, the split tensile strength of 

concrete decreased by 9.5%  as compared to 

conventional concrete.  

4) Use of waste materials resulted in the formation of 

lightweight concrete. 

5) Due to less weight of these concrete, the total dead load 

of the building is reduced. Since, these bricks are 

relatively light weight and more flexible, these blocks are 

potentiallyan ideal material for earthquake prone areas. 
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