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Abstract— This project aims to analyze the mechanical 

properties of concrete by partially replacing aggregates 

with solid waste chipped rubber tyres. Where rubber tyres 

are very hazardous for environment and it take many 

years to decompose. And solid waste rubber tyres..are 

easily available. As increased the amount of the amount of 

solid waste rubber tyres in concrete the compressive 

strength also affected. And it also affects water absorption 

and workability of concrete. In this research the amount of 

solid waste chipped rubber tyres. At initial stage partial 

replacement with aggregates is 0% in Concrete grade 

M20..In second time solid waste chipped rubber tyres..is 

10%, it is increased by 20% with the aggregates and lastly 

by 30%. All mix of concrete grade were tested for 7 days 

,14 days and 28 days respectively, for compressive 

strength, slump value test, workability and water 

absorption test. Casted specimen were immersed in water 

after 7, 14 and 28 days respectively for gaining desired 

strength as per specified in IS code 

Keywords: Rubber, Water Absorption, Workability, M20, 

Casted Specimen 

 

 
1. INTRODUCTION 

Significant Countries and urban communities have been 

confronted with transcendent expanding issues with the 

removal of reused materials, alongside elastic, glass, and 

plastics for quite a long while. The admission of the world 

elastic had approximately arrived at 25.42 million tons in 

year 2012. In the USA.only, about 3-9 million tons of tires 

are created at regular intervals, out of which 1.36 million 

tons are reused and 2.fifty 4,000,000 piles are scorched or 

dumped in land pits.. On perspective on the vast and 

impressive marketing world for scrap tires, around 1/4 of all 

piece tires dumped in landfills are approximately numbered 

to around 29 million tires or approximately 7.5 million parts 

every year, constituting upto 14% of all strong waste. The 

removal of the piece tires materials end up being steeply- 

estimated once they might be transported to dumpyards not 

to state the enormous territory that they use in landfills to 

discard, and the possibility that they cause toward nature. In 

light of this data, the elastic use in cement and asphalt  

 

 

 

 

 

 

 

 

material displays an ecologically supportable system for 

discarding the a large number of tires that are every year 

created. Powdered elastic is a popular timespan or an 

articulation given to reused elastic this is created from scrap 

tires. The creation of powder elastic incorporates putting off 

the metal and cushion, at that point the utilization of a 

granulator as well as wafer factory, with the guide of 

cryogenics or mechanical methods, in the event that you need 

to diminish the size of the tire particles. A notable truth is 

that tires might be isolated into two overwhelming 

gatherings: vehicle tires and truck tires, and they might be 

not quite the same as each other. The depiction of the elastic 

source is crucial and need to consistently be determined in 

the writing because of the reality it has an effect on the 

surface and the shape, and thus, on the attributes of the solid 

this is balanced  by methods for the expansion of the 

predetermined percent of the elastic. It is likewise essential 

to factor out that  vehicle tires and truck tires go not best fit 

as a fiddle, weight and size, yet most importantly, inside the 

proportion of the added substances of the base mixture.We 

will manage Chipped Rubber. 

On the contrary hand, and for in this way a couple of years, 

material specialists have endeavored to make concrete a 

flexible material. It shows up, notwithstanding, that gratitude 

to the weak idea of cement, the premier immediate and 

compelling methodology in making harm tolerant solid 

structures is insert inherent elastic flexibility into concrete. In 

the event that solid acts like steel in pressure (profoundly 

malleable), while holding every single other bit of leeway (for 

example high and outrageous compressive quality), solid 

structures with upgraded usefulness and security will be 

promptly figured it out. 

This examination endeavors to supply a response for this most 

noticeably awful restriction of cement, for example fragility 

and truly low toughness. Developing concrete into a bendable 

material would likewise enhance the effect quality and 

durability of the solid. Second issue is chase methods for 

making the solid "green" or ecologically inviting through the 

selection of materials during holding a center favorable 

circumstances of the solid. Flexibility might be an entirely 

attractive auxiliary property since it permits the strain re- 

dissemination and permits cautioning indications of 

approaching disappointment. The bendable conduct 

empowers the aggregates to possess the ability to twist and 

backing flexural and pliable loads considerably after 

introductory splitting. Another constituent that is 
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recommended as in potential substitution in mineral totals is 

elastic from utilized tires. This examination centers around 

the impact of supplanting the fine sand along with finely 

grind elastic. the significant contrast in between mineral 

totals and tire inferred totals is that singular particles are 

much easily compressible as 

compare to sand, rock. Another huge distinction is that the 

density is far lower; along these lines, tire determined totals 

will be assumed as lightweight totals 

2. LITERATURE REVIEW 

That is evaluated that every individual disposes of one 

elastic tire every year inside the India. With a populace of 

more than 350 million individuals, it demonstrates that each 

year, there's a finished of 400 million tires are require to be 

arranged off. A few imaginative methods for utilizing these 

tires are created inside the most recent years, and that they 

incorporate tire determined fuel for concrete ovens and 

boilers, and tire inferred totals utilized as crude materials 

for building science ventures. In any case, not all tires are 

devoured in these helpful manners and furthermore the 

piece tires that remain are discarded in different lawful and 

unlawful methods (removal of tires in un-allowed 

territories). The entire removal of tires is hard to landfill 

since tires will in general buoy back to the surface with 

time. Reserves of scrap tires end in general wellbeing, 

ecological, and tasteful issues, furthermore to being fire 

dangers. None of the examinations have clarified in any 

detail the helpful parts of scrap elastic and furthermore the 

instrument by which the properties of piece elastic cement 

contrast from the standard cement. Scrap elastic will be a 

light weight substitute for mineral totals as its thickness is a 

littler sum than a large portion of that of mineral total. 

Mineral totals have a unit weight or thickness extending 

somewhere in the range of 1620 and 2090 kg/m3 while 

morsel elastic density or thickness goes somewhere in the 

range of 640 and 720 kg/m3. 

It has been indicated a major lessening inside the 

mechanical properties of cement after the expansion of tire 

elastic particles as totals. the usage of just coarse elastic 

particles influences the properties of solid more adversely 

than do just fine particles. In addition, the plastic vitality 

limit of the regular cement has expanded by including 

elastic. on account of their high plastic vitality limits, 

concrete has demonstrated high strains, especially under the 

effect impacts 

 

2. METHODOLOGY 
Right now, a sum of 12 M20 solid blend structures 

containing 0, 10, 20 and 30 % of fractional supplanting of 

coarse totals with chipped elastic tires were readied. 

Customary Ordinary Portland Cement with a particular 

specific gravity of 3.15 was utilized all through this 

examination. The fine aggregates (sand) utilized in this test 

has beemn acquired from a neighborhood means of water 

ingestion pace of 1.5%. . Coarse total which  has  been  used 

in this specific investigation has squashed precise stone 

totals with a most extreme dimension of 22 mm having a 

particular specific gravity of 2.675 with the water 

assimilation pace of 0.52%. This wellspring of the elastic 

total was reused tires those were gathered from a nearby tire 

reusing plant. The elastic was utilized with no surface 

treatment so as to research the impact of non treated 

particles of tires on the mechanical properties of cement. 

Drinkable water of pH estimation of 7.0 was utilized in the 

solid blend and the restoring procedure of this solid Cubes. 

This water has been liberated from acids, natural issues, 

suspended solids particles, soluble bases, and pollutions  

which were when present, might effectsly affect the quality 

of cement. Throwing  of  12  solid  3D shape of  

150mm*150mm 

*150mm was led .The 3D shapes had been casted in three 

layers and every layer had been packed, utilizing the steel bar 

temping each layer twenty five times. Packing of  the 

following layer had been managed without intersection into 

the past layer. The surface layer was done by turning the 

packing pole above the surface layer to remove the concrete. 

The relieving procedure in the concrete denies the moisture 

present in the solid to scatter and lessen the moisture content 

of concrete and to alleviation concrete from the water 

misfortune. In the restoring procedure, the solid shapes form 

for the solid 3D squares was secured with the help of polymer 

sheets to forestall the vanishing of the moisture.. The 

following evening the solid 3D shapes were expelled from 

the form and put inside the water container at the room 

temperature for 4 weeks.. Every example was named with or 

without elastic and the date of the blend. The caste the solid 

shapes  were  tried   following   7     and28   days 

individually. 

 

 
 

3. TESTS FOR PROPERTIES OF CONCRETE 
 

Compressive strength Test 

Concrete is one of the most significant and valuable 

properties of cement. In most basic applications concrete is 

inferred principally to oppose compressive pressure. Right 

now solid 3D shapes squares were utilized for testing 

compressive quality. The heap at which the example at last 

comes up short is noted. Compressive quality is determined 

by separating load by territory of example as appeared in 

condition. f = P/A 

 
Where, fc = Cube compressive quality in N/mm2 P = Cube 

compressive burden causing disappointment in N a = Cross 

sectional zone of solid shape in mm 

 

The word ―workability or serviceable cement implies a lot 

more extensive and more profound importance than the other 

phrasing consistency regularly utilized freely for usefulness. 
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Consistency is a general term to demonstrate the level of 

ease or the level of portability. The elements helping cement 

to have additionally greasing up impact to lessen inner 

grating for helping simple compaction are : 

 

(a) Water Content 

 
(b) Mix Proportions 

 

(c) Size of Aggregates 

 

(d) Shape of Aggregates 

 
(e) Surface Texture of Aggregate 

 

(f) Grading of 

Aggregate (g)Use of 

Admixtures. 

 
Droop test is the most normally utilized strategy for 

estimating consistency of solid which can be utilized either 

in research facility or at site of work. It's anything but an 

appropriate technique for exceptionally wet or extremely 

dry cement. It doesn't quantify all variables adding to 

functionality, nor it is constantly illustrative of the place 

ability of the solid. It shows the trait of cement 

notwithstanding the droop esteem. In the event that the 

solid droops uniformly it is called genuine droop. In the 

event that one portion of the cone slides down, it is called 

shear droop. If there should be an occurrence of a shear 

droop, the droop esteem is estimated as the distinction in 

tallness between the stature of the form and the normal 

estimation of the subsidence 

 

4. PREPARATION OF TEST SPECIMEN 
 

Steel moulds used were of size 

Length=  150mm  width=150mm  and depth=150mm for 

casting cubes.The table below shows the values_ 
Table 1. Grade Proportion 

S. 

no 

G 

ra 

d 

e 

% Cemen 

t 

Wa 

ter 

C.A. F.A W 

/C 

Rubb 

er 

1 M 

2 
0 

0 1.4 kg .68 4.2 2.3 .4 

7 

0 

2 M 

2 
0 

1 

0 

1.4 kg .68 3.78 2.3 .4 

7 

.5 

3 M 

2 
5 

2 

0 

1.4 kg .68 3.36 2.3 .4 

7 

.84 

 
 

Fig 1: Sample of Aggregate 

C.A.- Coarse aggregate 

F.A.- Fine aggregate 

W/C- Water cement ratio 
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5. Result and Discussion 

 
WORKABILITY TEST 

 

The slump test and compaction factor for the solid has been 

distinguished for functionality and is postponed underneath. 

Droop test was done utilizing the Slump cone gadget to 

decide the functionality and it is appeared in Picture. 

 
 

Fig 2: slump Cone performance 

 

 
Table 2. Slump Value 

 

S.no Sample % of rubber 

aggregate replaced 

Slump Value 

1 Sample1 0% 80 mm 

2 Sample2 10% 20 mm 

3 Sample3 20% 0 mm 

 

COMPRESSIVE STRENGTH 

These examples are tried by compression testing machine 

following 7 days relieving or 28 days restoring. Burden 

ought to be applied bit by bit at the pace of 140 kg/cm2 every 

moment till the Specimens falls flat. Burden at the 

disappointment partitioned by region of example invigorates 

the compressive of cement and it is organized underneath 
 

 
Fig 3: Sample Cube for Compressive 

Strength 
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Table 3. Sample compressive Strength 

 

S.no Sample 

number 

% of 

rubber 

aggregate 

replaced 

7 day 

compressive 

strength 

(N/mm
2
) 

28 day 

compressive 

strength 

(N/mm
2
) 

1 Sample1 0% 17 22.17 

2 Smple2 10% 11.29 18.91 

3 Sample3 20% 8.9 13.31 

 
 

Fig4: Cube Sample broken 

 

 

6. CONCLUSION 
 

5 and 10 percent substitution of elastic total may 

accomplish the compressive quality as that of the 

customary cement with about scarcely any changes like 

including additional silica or by supplanting concrete with 

additional fine particles like GGBS. Including admixture 

can expand the qualities marginally. It might be presumed 

that in spite of the decreased compressive quality of rubber 

treated cement in comparison to conventional cement, there 

is a potential enormous commercial center for solid items 

during which incorporation of elastic totals would be 

possible which will use the disposed of elastic tires, the 

removal of which might be a major issue for condition 

contamination. It is prescribed to trade 5-10% of waste tire 

elastic total with coarse total, which will be the ideal 

substitution in solid composites. 

Additionally it is discovered that Slump relies upon elastic 

substance and there is a continuous abatement in quality 

with the expansion of elastic substance. 
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