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ABSTRACT 

The present paper is an effort to investigate the strength properties of Polyvinyl Chloride dust (PVC) at the 

various replacement levels. Large scale production of cement is causing environmental problems. This has made the 

researchers to use supplementary cementations material in making concrete. Polyvinyl Chloride dust is a waste 

material produced in pipe industry. PVC dust is used as filler material to way towards the waste utilization. M40 

grade of concrete is used in the study and mix design was carried out according to guidelines10262 (2009). A 

constant 20% of Fly-Ash was used as on cement replacement for all the mix. Effect of PVC was studied added 0 to 

30% as additive. Mechanical Strengths such as compressive, Split Tensile strength and Flexural strength are 

investigated. The results show that the compressive strength of concrete is increased for PVC dust whereas split 

tensile strength of concrete is decreased when the PVC is added. 

1. INTRODUCTION 

1.1 GENERAL  

India’s present housing shortage is estimated 

to be as high as 31.1 million units as per 2001 Census 

and out of this shortage, 24 million units are in rural 

areas and 7.1 million units in urban areas. The Govt. 

of India had targeted the year 2010 for providing 

Housing for all. In 1998, Government of India 

announced a National Housing and Habitat Policy 

which aims at providing “Housing for All” and 

facilitating the construction of 20 lakh additional 

housing units (13 lakhs in Rural Areas and 7 lakhs in 

Urban Areas) annually, with emphasis on extending 

benefits to the poor and the deprived. Apart from the 

above housing needs, nearly 1% of the housing stock 

in the country is destroyed every year due to natural 

hazards.  

Such large scale housing construction 

activities require huge amount of money running into 

thousands of crores of rupees. Out of the total cost of 

house construction, building materials contribute to 

about 70 percent of the cost in developing countries 

like India. Therefore, the need of the hour is 

replacement of costly and scarce conventional 

building materials by innovative, cost effective and 

environment friendly alternate building materials.  

 

 

 

The new material should be environment 

friendly and preferably utilize the industrial/agro 

wastes. As a result of rapid industrialization, the 

generation of wastes has increased several folds 

during the last few years, which needs to be utilized/ 

disposed safely on priority. Large number of 

innovative alternate building materials and low cost 

construction techniques developed through intensive 

research efforts during the last three to four decades 

satisfies the functional as well as specification 

requirements of conventional materials/techniques 

and provide an avenue for bringing down the 

construction cost. 

Concrete is a mixture of naturally, cheaply and easily 

available ingredients as cement, sand, aggregate and 

water. Cement is occupied second place as most used 

material in the world after water. The rapid 

production of cement creates big problems to 

environment. First environment problem is emission 

of CO2 during the production process of the cement. 

The CO2 emission is very harmful which creates big 

changes in environment. According to the estimation, 

1 tonne of carbon dioxide is released to the 

atmosphere when 1 tonne of ordinary Portland is 
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manufactured. As there is no alternative building 

material which totally replace the cement. The search 

for any such material, which can be used as an 

alternative or as a supplementary for cement should 

lead to global sustainable development and lowest 

possible environmental impact. Substantial energy 

and cost savings can result when industrial by 

products are used as a partial replacement of cement. 

Fly ash, Ground Granulated Blast furnace Slag, Rice 

husk ash, High Reactive Meta kaolin, silica fume are 

some of the pozzolanic materials which can be used 

in concrete as partial replacement of cement. 

Polyvinyl chloride is the third most widely 

produced synthetic plastic polymer. It is abbreviated 

as PVC. PVC is made from petroleum. The 

production process also uses sodium chloride. 

Recycled PVC is broken down into small chips, 

impurities removed, and the product refined to make 

pure white PVC. It can be recycled roughly seven 

times and has life span of around 140 years. 

Polyvinyl chloride is very light and can be easily 

exposed into air during manufacturing of PVC pipes. 

This exposed Polyvinyl chloride is called PVC Dust. 

The PVC have to be disposed off carefully in an 

environment friendly way.PVC dust is used as filler 

material to convert it as an environmental friendly 

and cost effective construction material. The main 

objective of this investigation is to compare the 

strength parameter of silica fume concrete with 

GGBS and PVC dust. This present work is to develop 

a construction material like concrete, by 

incorporating the industrial waste materials like PVC 

dust as filler material and to convert it as an 

environmental friendly. 

2. REVIEW OF LITERATURE 

The literature survey was carried out and it 

was found that almost all the researchers have 

concentrated utilization of fly-ash as a partial 

replacement of cement in ordinary Portland cement 

concrete. A detailed overview of the quarry dust 

carried for the various test compressive strength, split 

tensile strength, deflection etc, are discussed the 

specific conclusion drawn from the various 

experimental studies are summarized in the following 

studied. 

Pooja J.Chavhan Concrete is the most 

widely used construction material in civil engineering 

industry because of its high structural strength and 

stability. Leaving the waste materials to the 

environment directly can cause environmental 

problem. Hence the reuse of waste material has been 

emphasized. Waste can be used to produce new 

products or can be used as admixtures so that natural 

resources are used more efficiently and the 

environment is protected from waste deposits. Marble 

stone industry generates both solid waste and stone 

slurry. The concrete industry is constantly looking for 

supplementary material with the objective of 

reducing the solid waste disposal problem. In that 

paper marble powder is replace by sand the research 

is carried out by using M25 grade concrete with 

replacement of 0%, 

5%,10%,15%,20%,25%,30%,35%,40%,45%,50% 

marble powder by sand and is carried out to 

determine the optimum percentage of replacement at 

which maximum compressive strength and also split 

tensile strength is achieved There are several reuse 

and recycling solutions for this industrial by-product, 

both at an experimental phase and in practical 

applications. These industrial wastes are dumped in 

the nearby land and the natural fertility of the soil is 

spoiled. The physical, chemical and mechanical 

properties of the waste are analyzed. 

Soman. K Granite quarry sludge is the waste 

from rock processing in quarries and crusher units. 

The fines are at present disposed by filling in barren 

land causing serious environmental issues. If this 

material is possible to be used for partial cement 

replacement it is of benefit both economically and 

environmentally. The effect on strength properties of 

concrete in replacing some portion of cement by 

quarry sludge obtained from a local crusher unit is 

analyzed. The research work carried out included an 

experimental investigation on strength properties of 

concrete made with 2.5% to 20% replacement of 

cement by quarry dust of less than 75 micron particle 

size. The tests were carried out to find the 

compressive strength, splitting tensile strength and 

flexural strength on specimens. Results showed that 

up to 7.5 % replacement of cement by quarry dust 

there was no reduction in compressive strength, 

splitting tensile strength and flexural strength. The 

experimental work was carried out with M sand 

confirming to zone II as fine aggregate in concrete. 

Test is also carried out using another fine aggregate, 

namely bottom ash obtained from the furnace of an 
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industry combined with manufactured sand. The 

study showed that the trend is same whatever be the 

fine aggregate used. 

Pranali K. Kohad The use of recycled 

aggregate in concrete has great potential to positively 

affect the properties of concrete in a wide spectrum. 

Leaving the waste materials to the environment 

directly can cause environmental problem. Thus use 

of waste material has been emphasized. New 

products can be produced by using recycled 

aggregate & marble sludge powder so that natural 

resources are used more efficiently and the 

environment is protected from waste deposits. The 

main goal of this study is to check the properties of 

concrete when the recycled aggregate & marble 

sludge powder is used as a partial replacement of 

aggregate. It ultimately helps to evaluate recovery 

and reuse of by- products coming from destroyed 

buildings & marble processing industries. So that it 

helps to conserves the use of natural aggregate and it 

preserves the use of landfill for materials which 

cannot be recycled. 

T. Shafana The construction industry is the 

largest consumer of natural resources which led to 

depletion of good quality natural sand (fine 

aggregate). This situation compels us to explore 

alternative materials and sugarcane bagasse ash, a 

waste industrial byproduct is one such material 

identified for use as a replacement of natural sand. 

Sugarcane bagasse ash (SCBA) generated from sugar 

mills is fibrous waste-product usually delivered to 

landfills for disposal. Using of sugarcane bagasse ash 

in concrete is an interesting possibility for economy 

and conservation of natural resources. This research 

work examines the possibility of using sugarcane 

bagasse ash as replacement of fine aggregate in 

concrete. We partially replaced 10%, 15%, 20%, 25% 

and 30% of natural sand with SCBA. We compared 

compressive strength, tensile strength and flexural 

strength with those of concrete made with natural 

fine aggregate. We also studied chemical properties 

of SCBA. The test results indicate that it is possible 

to manufacture concrete containing sugarcane 

bagasse ash with characteristics similar to those of 

natural river sand aggregate concrete, provided that 

the percentage of sugarcane bagasse ash as fine 

aggregate is limited to 10 percent. 

Abdullah Anwar et al. studied the 

Compressive Strength of Concrete by Partial 

Replacement of Cement with High Volume Fly Ash 

and presented a brief review with mixtures containing 

10%, 20%, 30% and 40% Fly Ash by the bulk of the 

cementations material (OPC) for M30 and M40 grade 

of concrete. The test result indicates that the 

compressive strength of mix with 10%, 20% and 30% 

replaced with fly ash were more as compared with 

conventional concrete thus enhancing the durability 

of structures. When the percentage of replacement is 

increased the water/ binder ratio gets reduced, 

thereby, increasing the compressive strength. Also, it 

is observed that the compressive strength of concrete 

having more than 40% replacement of cement by fly 

ash suffers adverse effects though water/ binder ratio 

is gradually lost weight. The compressive strength of 

the concrete mix with 40% replacement with fly ash 

was lesser than the conventional concrete at 28 days. 

The result obtained for 28-day compressive strength 

confirms that the optimal percentage for replacement 

of cement with fly ash is about 30%. Yet, in reality 

approximately 50% of the Fly Ash produced 

throughout the world is stockpiled/land filled as a 

wasteland. 

Balamurugan and Perumal studied the 

behaviour of concrete by replacing sand by quarry 

dust. They reported that the variation in the strength 

of concrete when replacing sand by quarry dust from 

0% to 100% in steps of 10%. M20 and M25 grades of 

concrete are taken for their study keeping a constant 

slump of 60mm. From their test results it is found 

that the maximum compressive strength, split tensile 

strength and flexural strength are obtained only at 

50% replacement. So, they concluded that quarry 

dust can be utilized in concrete mixtures as a good 

substitute for natural river sand at 50% replacement 

with additional strength than control concrete. 

3. MATERIAL AND METHODOLOGY 

3.1 Ordinary Portland Cement 

Cement used in the experimental work is Ordinary 

Portland Cement (OPC) of 53grade (ZUARI brand) 

conforming to IS: 12269-1987. 

3.2 Coarse aggregate 

The coarse aggregate is obtained from a 

local quarry. The coarse aggregate with size less than 



SESHAIAH B, et al, International Journal of Research Sciences and Advanced 
Engineering [IJRSAE]TM 
Volume 2, Issue 18, PP: 74 - 80, APR - JUN’ 2017. 
 

  

 
 
 
 

International Journal of Research Sciences and Advanced Engineering 

                             Vol.2 (18), ISSN: 2319-6106, APR - JUN’ 2017.                       PP: 74 - 80 

20mm and greater than 12.5 mm having a specific 

gravity 2.76 and fineness modulus of 7.36 is used in 

the present study. The rodded and loose bulk density 

values obtained are 1605 kg/m3 and 1477 kg/m3 

respectively and the water absorption is 0.41%. 

3.3 PVC Dust 

Polyvinyl chloride (PVC), a synthetic resin 

made from the polymerization of vinyl chloride. 

Second only to polyethylene among the plastics in 

production and consumption, PVC is used in an 

enormous range of domestic and industrial products, 

from raincoats and shower curtains to window frames 

and indoor plumbing. A lightweight, rigid plastic in 

its pure form, it is also manufactured in a flexible 

“plasticized” form. 

Vinyl chloride (CH2=CHCl), also known as 

chloroethylene, is most often obtained by reacting 

ethylene with oxygen and hydrogen chloride over a 

copper catalyst. It is a toxic and carcinogenic gas that 

is handled under special protective procedures. PVC 

is made by subjecting vinyl chloride to highly 

reactive compounds known as free-radical initiators. 

Under the action of the initiators, the double bond in 

the vinyl chloride monomers (single-unit molecules) 

is opened, and one of the resultant single bonds is 

used to link together thousands of vinyl chloride 

monomers to form the repeating units of polymers 

(large, multiple-unit molecules). The chemical 

structure of the vinyl chloride repeating units is: 

 
Fig-2: PVC Dust 

3.5 Fly-ash 

Fly ash, also known as flue-ash, is one of the 

residues generated in combustion, and comprises the 

fine particles that rise with the flue gases. Ash which 

does not rise is termed bottom ash. In an industrial 

context, fly ash usually refers to ash produced during 

combustion of coal. Fly ash is generally captured by 

electrostatic precipitators or other particle filtration 

equipment before the flue gases reach the chimneys 

of coal-fired power plants and together with bottom 

ash removed from the bottom of the furnace is in this 

case jointly known as coal ash. Depending upon the 

source and makeup of the coal being burned, the 

components of fly ash vary considerably, but all fly 

ash includes substantial amounts of silicon dioxide 

(SiO2) (both amorphous and crystalline) and calcium 

oxide (CaO), both being endemic ingredients in many 

coal-bearing rock strata. 

Fig 3 Fly-Ash 

3.6 Methodology 

The Mix Design is done according to (BIS Method)  

Grade Designation   : M40 

Type of Cement   : OPC 53 grade 

confirming to IS 8112 

Maximum nominal size of aggregate: 20mm 

Minimum cement content : 300 kg/m3 

Maximum water cement ratio :  0.45 

Workability  : 100 mm slump 

Exposure condition  : Mild 

Method of concrete placing  : Manual 

placement 

Degree of supervision  : Good 

Type of aggregate   : Crushed angular  

Maximum cement (OPC) content : 450 kg/m3 

Test data for materials: 

Cement used : OPC 53 grade confirming to IS 8112 

Specific gravity of cement : 3.15 

Specific gravity of coarse aggregate : 2.74 
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 Fine aggregate    :  2.74 

Water absorption: Course aggregate : 0.5% 

    Fine aggregate     : 1 %. 

Free surface moisture: Coarse aggregate   -  NIL 

                                          Fine aggregate       -   NIL 

Table 1. Details of Mix Proportions 

 

3.6 CASTING, CURING AND TESTING 

The study is conducted to analyse the 

properties of concrete when the base materials i.e., 

when cement is replaced with gypsum and fine 

aggregate is replaced by stone dust, respectively. The 

cement is replaced at 0%, 10%, 20% and 30% by 

gypsum and fine aggregate is replaced at 20%, 30% 

and 40% by stone dust. 

As the aggregate of size less than 20mm and 

greater than 12.5mm is used, cube moulds of size 

150mmx150mmx150mm are used for compressive 

strength test and ultrasonic pulse velocity test. 

Cylindrical moulds of size 150mm diameter and 

300mm height are used for casting specimens for 

compressive strength test of cylinders, split tensile test 

and modulus of elasticity test. Moulds are removed 

after 24 hours of casting and cured in water up to the 

date of testing. The cubes and cylinders are analysed 

after their curing periods. The each test result is the 

average test results of three specimens. The results of 

the replacements proportions of concrete are compared 

with that of the controlled concrete. 

4. RESULTS AND DISCUSSION 

4.1 Compressive Strength 

Compressive strength test is the most common test 

conducted on hardened concrete as it is easy to 

perform and also most of the desirable characteristic 

properties of concrete are qualitatively related to its 

compressive strength. The tests are performed in a 

compression testing machine using cube and 

cylindrical samples. The compressive strength of 

concrete cubes are tested at 7, 14, 28, 56 and 90 days 

of curing period and compressive strength of concrete 

cylinders are tested at 28 days of curing period. The 

mean compressive strength is calculated and tabulated 

in Table 2. 

Table 2.Compressive Strength of Concrete Cubes 

Concrete  Mix 

Design 

Compressive Strength (N/mm2) 

7 Days 14 Days 28 Days 

CM 37.56 41.45 45.33 

FA+00% PVC 51.67 53.74 55.81 

FA+10% PVC 40.83 45.63 50.42 

FA+20% PVC 37.91 42.10 46.29 

FA+30% PVC 35.91 39.77 43.62 

 

 

Fig-3 Compressive strength of cube specimens for different 

concrete mixes 

Figure 3 shows the variation of compressive strength 

of concrete with partial replacement of cement by 

fly-ash of 20%.The compressive strength of Concrete 

with fly ash and without PVC dust was found to be 

higher than control mix. Compressive strength of fly-

ash and PVC dust of 10% was also achieved more 

strength than the control mix. 

4.2 Split Tensile Strength: 

Split tensile test is done by placing the 

cylindrical specimen horizontally between the 

loading surfaces of a compression testing machine 
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and the load is applied till the cylinder failed along 

the vertical diameter. Split tensile strength of 

concrete mixes is determined at the age of 28 days. 

The mean tensile strength is calculated and tabulated 

in Table 3. 

Split tensile strength = LOAD / AREA = 2P / LDπ 

Table 3: Split Tensile Strength of Concrete 

Concrete  Mix 

Design 

Split Tensile Strength N/mm2 

7 Days 14 Days 28 Days 

CM 2.12 2.91 3.18 

FA+00% PVC 2.38 3.15 3.58 

FA+10% PVC 1.89 2.36 2.71 

FA+20% PVC 1.66 2.15 2.49 

FA+30% PVC 1.56 2.02 2.35 

Fig-4 Shows the variation of tensile strength 

of concrete with 20% of fly-ash as cement 

replacement. Tensile strength is increased for 20% of 

fly-ash used as a replacement of cement. The tensile 

strength was reduced when PVC dust is used in the 

concrete when comparing with normal concrete. The 

PVC cannot be provide a good tensile strength. 

 

Fig-4 Split Tensile strength of cube specimens for different 

concrete mixes 

CONCLUSION 

Based on the experimental investigation the 

following conclusion are drawn 

• Compressive strength of fly-ash and without 

PVC dust was achieved more strength than the 

control Mix. 

• The higher strength was gained up to 20% of 

cement replacement with fly-ash than the normal 

concrete and then after strength decreases. 

• Split and Flexural strength can be attained only 

when fly-ash is replaced by cement. 

• PVC Dust can be utilised in the concrete with 

cementitious material. 

• There is a decrease in workability with constant 

20% fly-ash and increase additive of 0% to 10% 

of PVC Dust. 
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