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ABSTRACT: Disposal of scrap tyres is environmental dilemma as the utilization of automobiles is in the increasing 

trends which therefore cause damage to the eco-system. As the tyres are manufactured with synthetic rubber, disposal of 

these wastes have become difficult. It is approximately estimated as 60 to 70% of waste tyres are disposed in improper 

way in various areas. To avoid this damage we can utilize the tyre wastes with technical development in different fields 

like using them in construction projects. However, they can improve the characteristics of soil which is one of the 

essential materials used for construction. A program of Standard Proctor tests, Unconfined Compression tests and 

California Bearing Ratio tests were carried out on the specimens of cohesive soil-tyre mixtures, by varying tyre powder 

content like 4%, 8%, 12% and 16% by weight of the soil. This paper discusses the shear strength characteristics of 

cohesive soil after adding various percentages of tyre powder. The aim of the study is also to analyze the seepage velocity 

of the soil by adding different proportions of tyre powder. 
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1. INTRODUCTION: 

The soil often is weak and has no enough stability in 

heavy loading. The aim of the study is to use the scrap 

tyre powder for stabilization of soil in order to reduce 

the environmental impact. Several reinforcement 

methods are available for stabilizing soils. Scrap tyre is 

always on the increasing trend everywhere in the 

world. Majority of them end up in the already 

congested landfill or becoming mosquito breeding 

places. This paper aims at studying the shear strength 

characteristics and the seepage velocity of soil-tyre 

powder mixes. The test method consists of allowing the 

water to flow through a compacted soil with tyre 

powder mixes in the upward direction under a falling 

head and measuring the quantity of water passing from 

the other end of specimen in a particular time. 

Discharge velocity and seepage velocity of flow of 

water through soil-tyre powder mixes are calculated in 

each case and compared with plain soil. This soil 

stabilization can be used in pavements, embankments, 

dams as well as for retaining walls etc. 

2. MATERIALS: 

The soil sample used in this study is collected from 

agriculture land in Medchal, RR district of Telangana 

state. The soil collected from the site was air-dried and 

then pulverized. The soil is classified as CI based on 

the gradation and consistency limits of soil as per IS: 

1498-1970. For improving the properties of the   

 

cohesive soil samples, tyre powder was chosen as an 

additive. The tyre powder used in this study ranges 

from 425 micron to 600 micron in sizeMelikBekhitiet.al 

(2014). 

Table 1: Properties of Red soil 

S.NO. PROPERTY OF SOIL VALUE 

1. G 2.58 

2. SAND 20% 

3. SILT  45% 

4. CLAY  35% 

5. L.L 47% 

6. P. L 20% 

7. P. I 26.6% 

8. OMC 16% 

9. MDD 1.8g/cc 

10. SPECIFIC GRAVITY 

TYREPOWDER 

0.75 
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3. TESTS CONDUCTED: 

3.1 COMPACTION TESTS: 

 In case of red soil and tyre powder mixtures, the 

Optimum Moisture Content (OMC) and Maximum Dry 

Density (MDD) were determined using standard 

proctor tests. The tests were carried out as per Indian 

Standards (IS: 2720 Part 7 – 1980).The capacity of the 

mould is 1000cc. In case of red soil, Maximum dry 

densities were determined for 0%, 4%, 8%, 12% and 

16% of soil-tyre powder mixes 

 

Fig. 1 compaction curve for red soil and tyre powder 

The compaction characteristics of the red soil alone and 

red soil mixed with tyre powder have been determined. It 

was concluded that the dry densities of clayey soil mixed 

with tyre powder decreases as the amount of rubber 

increases. This fact makes tyre rubber a feasible material 

for use as lightweight fill material. From the above graphs 

initially red soil has the maximum dry density 1.8 g/cc and 

after adding different proportions of tyre powder the 

optimum moisture content fluctuates and maximum dry 

density decreases this is mainly due to the reason that the 

tyre powder’s specific gravity is very low as compared to 

soil. 

3.2 UNCONFINED COMPRESSIVESTRENGTH: 

 The soil passing through 425µ sieve is mixed with 

varying percent of tyre powder i.e.4%, 8%, 12%and 

16% and compacted for their Optimum moisture 

contents. The unconfined compressive strength test is 

conducted in accordance with IS 2720 part X, 1991. 

The specimen is placed on bottom plate of loading 

device and adjusted to make contact with the specimen. 

Force is applied so as to produce an axial strain rate of 

0.5 to 2 percent/min, as per IS 2720 part X, 1991 to the 

specimen until the shear failure or until a vertical 

deformation of 20% is reached. Displacement is 

measured by strain gauge. Finally compressive strength 

is calculated based on failure load and corrected area. 

 

Fig. 2 Unconfined compressive strength for red soil and 

tyre powder 

The effect of tyre powder on UCS values of red soil and 

red soil tyre powder mixtures have a tendency to increase 

first, after a peak value, the UCS values decreases. The 

test which is conducted on red soil sample initially low 

when it is mixed with tyre powder, the unconfined 

compressive strength value of the soil is increased up to 

8%.From the Fig. 2, as the percentage of tyre powder is 

increasing weight of soil decreases gradually, therefore at 

16%tyrepowder the soil behaves similar to the elastic or 

brittle in nature. 

3.3 CALIFORNIA BEARING RATIO TEST: 

CBR test was conducted to determine the strength of 

the sub-grade material. Therefore CBR tests were 

conducted on both the untreated soil sample and soil 

mixed with tyre powder in accordance with IS 2720 

part XVI, 1987. The CBR apparatus has a capacity of 

2250 cc. CBR value is expressed as a percentage of the 

actual load causing the penetrations of 2.5 mm or 5.0 

mm to the standard loads. The greatest value calculated 

for penetrations at 2.5mm and 5.0mm will be recorded 

as the CBR (R. M. Subramanian and S. P. Jeyapriya 

2009).  

 

Fig. 3 CBR values for red soil tyre powder mixes. 
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Initially red soil alone has low CBR value and on 

addition of tyre powder to soil mixed in different 

proportions 4%, 8%, 12% and 16% by the weight of 

the soil. Thereafter it   showed enhancement in CBR 

value with adding up to 8 % and there beyond 

decreased with additional increment in tyre content 

in unsoaked condition. It may be due to the presence 

of the more tyre powder causing high 

compressibility. But, the CBR value of the soil 

mixed with tyre powder up to 16% is higher than 

that of untreated soil. The results agreeing with that 

of P.T.RaviChandra(et.al 2016) who studied the 

Effect of Addition of Waste Tyre Crumb Rubber on 

Weak Soil Stabilization. 

3.4 PERMEABILITY: 

Specified weight of soil with optimum moisture 

contents mixed with specified quantities of tyre powder 

thoroughly so as to get a uniform mix. Mixed soil is 

filled in a cylindrical mould (10 cm diameter and 11.7 

cm height) in approximately three equal layers. Porous 

plates were kept both at the top and bottom of the soil 

specimen. Each layer is compacted to achieve the 

density. Mould with soil is then connected to a constant 

head water reservoir. Water is allowed to flow through 

the soil until the sample gets saturated. After the soil 

sample is saturated it is connected to the falling head 

and water is collected in the glass jar and this test is 

conducted as per IS: 2720 (Part XVII). 

Table 2 Seepage velocity for Red soil tyre powder mixes 

S.No. RED SOIL+TYRE 

POWDER 

SEEPAGE 

VELOCITY 

1 Red soil 2.12*10
-3

cm/s 

2 Red soil+4%Ttp 1.899*10
-3

cm/s
 

3 Red soil+8%TP 1.856*10
-3

cm/s 

4 Red soil+12%TP 1.822*10
-3

cm/s 

5 Red soil+16%TP 1.810*10
-3

cm/s 

From above table it was observed that there is decrease in 

seepage velocity of soil. Since, the permeability is found 

to decrease under normal load due to compression of tyre 

powder and due to the resulting reduction is void volume. 

3.5 DIRECT SHEAR TEST: 

Direct shear tests have been used to investigate the 

shear strength properties of red soil tyre mixtures.  

Consolidated undrained direct shear tests were 

performed to determine the  shear strength parameters 

of red  soil, red soil +tyre powder  were determined by 

conducting  direct shear test with varying tyre powder 

content of  0%, 4%, 8%, 12% and 16% . The respective 

soil tyre mixtures were compacted to their maximum 

dry density at their optimum moisture content in the 

shear box and tests were carried out. The sample is 

sheared at the strain rate of 1.25 mm / min (M. Ghazavi 

2004) 

 

Fig. 4 Direct shear test for red soil and tyre powder 

From the above Fig. 4 cohesion value decreases from 

0.7kg/cm2 to 0.35kg/cm2where as the angle of internal 

friction increases. From this we can state that the 

percentage of tyre powder increases cohesion value 

decreases. Sri Vasavi (et.al 2016). In fact, a decrease in 

shear strength was noted at low normal stress. This 

reduction was attributed to the weak bonding between tyre 

powder and red soil. 

4. CONCLUSIONS: 

The optimum moisture content as well as maximum 

dry density decreases with the increase in percentage of 

tyre powder content. This is due to tyre waste is light 

weight in nature. 

Tyre powder mixed with the soil showed the 

improvement in CBR value with the addition of tyre 

content up to 8% and there onwards decreases with 

increase in tyre powder content. 

With the increase in tyre powder content there is a 

decrease in seepage velocity and also decrease in 

cohesion value for 16%tyre powder. 

Increase in tyre powder content stabilized soil can 

significantly show the increase in strength up to 8% 

and there after it decreases. 
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The bearing capacity of soil can be improved with 

waste tyre powder with soil up to optimum (8%) tyre 

content 

The soil stabilization method is economical as it 

reduces the disposal problem by recycling of tyre 

waste. 
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