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Abstract – In the Present Study We Select Two different types of soil from different sites. and The main objective of this study 
to investigate to use of waste dust and waste plastics as stabilizer of the clayey soil. And also study the how affects its shear 
strength and other properties by adding these unwanted wastes as a stabilizer materials. These solid wastes are increasing 
day by day in environment. These are not environment friendly. So we have to be best utilizing these materials as a 
reinforcement. We see here the impact of these materials on two different types of soil and conclude that the which one will be 
best suited for it. The results obtained with varying percentage of stone dust(5%,10%,15%)and waste 
plastic(0.05%,0.15%,0.25%). 

KeyWords-  Soil Stabilization, Unconfiend Compressive Strength, Direct Shear And comparision of both the soil Samples. 

Introduction 

For any land-based totally structure, the foundation is extremely important and need to be strong to support the complete 
shape. so as for the use to be study, the soil around it plays a highly essential role. Aclay isoil iin iengineering imeans ithat isoil 
ithat icomposed iof iclay iminerals iand idifferent imineral iparts, ihas imalleability iandiadditionally icohesive.iClays iarea 
iunit ifine-grained isoils ihowever iit ican't ibe imerely iaforesaid ithat ieach ione iof ifinegrainedsoils iarea iunit 
iclays.iChemically, iclays iarea iunit icombination iof ihydrated ialuminosilicatesand idifferent ibronze iions.iFlakes ior ilittle 
iplates itype iis ihowever ithe iindividual icrystals iseem ilike iand ivarious icrystal isheets iconsist iin ithese iflakes iand ithat 
ithey ihave irepetition iatomic istructure.iThe itetrahedral ior isilicon ioxide iand ioctahedral ior icorundum iarea iunit ithe 
isole i2 ibasic isheets iout ithere.icompletely idifferent iclay iminerals iarea iunit isupported ithe isheets iarea iunit istacked, 
i{the icompletely idifferent|the ivarious} ibonding ithey ineed ifurther ias idifferent ibronze iions iconsist iwithin ithe ispace 
ilattice.iTetrahedral isheet icould ibe ia icombination iof isilicon ioxide itetrahedral iunits ithat ihave ifour ielement 
iatomsbasically iat ithe icorners iand ithat ithey iarea iunit iencompassing ione ielement iatom.iSince ithe ielement iatoms 
iplaced iat ithe ibottom iof ievery ipolyhedron iin iorder ithat ithey iarea iunit icombined ito imake ia istructure iof 
isheet.iOctahedral icould ibe ia icombination iof ioctahedral iunits ithat ihave isix ielement ior ihydroxyls iencompassing iAl, 
imagnesium, iiron ior ithe iother iatom.iOctahedrons iadditionally imix ito imake ia istructure iof isheet iwherever ithe irows 
iof ielement ior ihydroxyl iradical iarea iunit iin i2 iplanes iwithin ithe isheet.iThe ipresence iof iwater iis ipowerfully 
iinfluenced ithe iclay isoils.iAbsorbed iwater iis ithat ithe ilayers iof iwater iencompassing ievery icrystal iof ithe iclay.iThe 
iabsorption iof iwater ihappened iowing ito i3 ireasons.ithe iprimary ione iis ias ia iresult iof ithe iwater ihas i2 iseparate iof 
icharges ithat iarea iunit ipositive iand inegative.itherefore ithis ican icaused ithe imolecule iof iwater ito ibe ielectrostatically 
idrawn ito ithe iclay icrystal.iSecond, ithanks ito ithe ichemical ielement ibonding ior iit iis iaforesaid ithe iwater iis itruly 
idrawn ito ithe ioxygens ior ihydroxyls ion ithe isurface iof iclay.i i(Holtz iand iKovacs, i1981). 

Property of soil 

 Volume of shear Box-    90cm3                             Optimum moisture content of soil-  12.6% 

                Dry density of soil- 1.91gm/cm3 

Experimental Works 

4.5  Direct Shear Test 

Weight of the soil to be filled in the box-  1.91X90=171.9gm 

Weight of the water to be added-  (12.6/100)x171.9= 21.66 gm 

M.Tech Scholar, Department of Civil Engineering, LIT, Lucknow 

IMPROVEMENT IN STRENGTH OF SOIL BY USING STONE DUST AND PLASTIC 
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Soil sample- 1                                                           

According to USUC Classification of Soil 1 is ML- Silt, Low Plasticity                                      

Ip i= iWL i– iWP i= i28.90 i– i22.58 i= i6.32 

1-Unreinforced soil 

 

Computing from graph, 

Cohesion (C) = 0.325 kg/cm2  ; Angle of internal friction (φ) = 47.72 

2- Reinforcement = 0.05%(plastic fiber)+5%(rock dust) 

 



          International Research Journal of Engineering and Technology (IRJET)              e-ISSN: 2395-0056 

                Volume: 06 Issue: 06 | June 2019                   www.irjet.net                                                                          p-ISSN: 2395-0072 

 

© 2019, IRJET       |       Impact Factor value: 7.211       |       ISO 9001:2008 Certified Journal       |     Page 3297 

 

3-Reinforcement = 0.15%(plastic fiber)+10%(rock dust) 

 

 

Computing from graph, 

Cohesion (C) = 0.3747 kg/cm2 

Angle of internal friction (φ) = 48.254◦ 
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4- Reinforcement = 0.25%(plastic fiber)+15%(rock dust) 

 

Table- 5 

 

Fig. -3 

Computing from graph, 

Cohesion (C) = 0.3887 kg/cm2 

Angle of internal friction (φ) = 48.483◦ 
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Soil sample-2 

Ip i= iWL i– iWP i= i43.41 i– i19.56 i= i23.93According to USUC Classification of Soil 1 is ML- Silt, Low Plasticity                                      

 

Table- 6 

1-Unreinforced 

 

Table- 7 

 

Fig. - 4 
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Computing from graph, 

Cohesion (C) = 0.3513 kg/cm2 ; Angle of internal friction (ɸ) = 27.82◦ 

2-Reinforcement = 0.05%(plastic fiber)+5%(rock dust) 

 

Table- 8 

 

Fig. -5 

Computing from graph, 

Cohesion (C) = 0.4732 kg/cm2 

Angle of internal friction (ɸ) = 29.02◦ 
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3-Reinforcement = 0.15%(plastic fiber )+10%(rock dust) 

 

Table- 9 

 

Fig. -6 

Computing from graph, 

Cohesion (C) = 0.504 kg/cm2 

Angle of internal friction (ɸ) = 29.95◦ 

4-Reinforcement = 0.25%(plastic fiber)+15%(rock dust) 

 

Table- 10 
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Fig. - 7 

Computing from graph, 

Cohesion (C) = 0.5375 kg/cm2 

Angle of internal friction (ɸ) = 32◦ 

4.6 Unconfined Compression Strength Test 

Soil sample- 1 

 

Table-11 
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Fig-8 

As obtained from graph,  

UCS = 0.0562 MPa 

 

 

Fig-9 
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As obtained from graph, 

UCS = 0.0631 MPa 

3- Reinforcement = 0.15%(plastic fiber)+10%(rock dust) 

 

Table- 13 

 

Fig-10 

As obtained from graph, 

UCS = 0.0637 MPa 

4-Reinforcement i= i0.25%(plastic ifiber)+15%(rock idust) 

 

Table-14 
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Fig-11 
As Obtain From Graph 

UCS=0.0643M 

Soil isample- i2 

i) Unreinforced 

 

Table-15 

 

Fig-12 
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As Obtain From Graph 

UCS= i0.0692 iMPa 

2-Reinforcement i= i0.05%(plastic ifiber)+5%(rock idust) 

 

Table-16 

 

Fig-13 

As Obtain From Graph 

UCS= i0.0938 iMPa 

3-Reinforcement i= i0.15%(plastic ifiber)+10%(rock idust) 

 

Table-17 
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Fig-14 

As Obtain From Graph 

UCS= i0.0965 iMP 

4-Reinforcement i= i0.25%(plastic ifiber)+15%(rock idust) 

 

Table-18 

 

Fig-15 
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As Obtain From Graph 

UCS= i0.1037 iMP 

4.7 Discussions 

The relationship between shear strength parameters and fiber content-cohesion and fiber and Stone Dust content 
Soil sample- 1 

 

Fig. - 16 

Soil sample- 2 

 

Fig. - 17 
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(b) Angle of internal friction and fiber  and Stone Dust content Soil sample- 1 

 

Fig. - 18 

Soil sample- 2 

 

Fig. - 19 

The relationship between the UCS and fiber content and Stone Dust. 

Soil sample- 1 

 

Fig. - 20 
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Soil sample- 2 

 

Fig. - 21 

Conclusion:- 

4.7.1 Inferences from Direct Shear Test 

Soil sample- 1 

 Cohesion value increases from 0.325 kg/cm2 to 0.3887 kg/cm2, a net 19.6% 

 The increment graph shows a gradual decline in slope. 

 The angle of internal friction increases from 47.72 to 48.483 degrees, a net 1.59% 

 The increment in shear strength of soil due to reinforcement is marginal. 

Soil sample- 2 

 Cohesion value increases from 0.3513 kg/cm2 to 0.5375 kg/cm2, a net 53.0% 

 The increment graph for cohesion shows a gradual decline in slope. 

 The angle of internal friction increases from 27.82 to 32 degrees, a net 15.02% 

 The increment graph for φ shows a variation in slope- alternate rise and fall. 

 The increment in shear strength of soil due to reinforcement is substantial. 

Utilization of plastic wastes and stone dust is increasing day by day. This has an adverse effect in nature and it is not possible 
to resticct its uses. So we are utilizing these wastes as a reinforcing as well as a stabilizer materials in soil stabilization.From 
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the above result and Camparion analysis of soil sample 1 and soil sample 2. There is appropriate  increment in the value of 
shear strength of the soil sample-2 that is low plastic clayey soil is best suited for stabilizes with stone dust and plastic wastes. 

On the basis of present experimental study, the following conclusions are drawn: 

 Based on direct shear test on soil sample- 1, with fiber  and rock dust reinforcement of (0.05%+5%), (0.15%+10%) 
and (0.25%+15%), the increase in cohesion was found to be 10%, 4.8% and 3.73% respectively (illustrated in figure- 
25). The increase in the internal angle of friction (φ) was found to be 0.8%, 0.31% and 0. 47% respectively (illustrated 
in figure- 27). Since the net increase in the values of c and φ were observed to be 19.6%, from 

 0.325 kg/cm2 to 0.3887 kg/cm2 and 1.59%, from 47.72 to 48.483 degrees respectively, for such a soil, 
randomly distributed polypropylene fiber reinforcement is not recommended. 

 The results from the UCS test for soil sample- 1 are also similar, for reinforcements of (0.05%+5%), (0.15%+10%) and 
(0.25%+15%),the increase in unconfined compressive strength from the initial value are 11.68%, 1.26% and 0.62% 
respectively (illustrated in figure-29). This increment is not substantial and applying it for soils similar to soil sample-
1 is not effective. 

 The shear strength parameters of soil sample- 2 were determined by direct shear test. Figure- 26 illustrates that the 
increase in the value of cohesion for fiber reinforcement of (0.05%+5%), (0.15%+10%) and (0.25%+15%), are 34.7%, 
6.09% and 7.07% respectively. Figure 27 illustrates that the increase in the internal angle of friction (φ) was found to 
be 0.8%, 0.31% and 0. 47% respectively. Thus, a net increase in the values of c and φ were observed to be 53%, from 
0.3513 kg/cm2 to 0.5375 kg/cm2 and 15.02% 

 
Comparison of shear parameters between soil sample- 1 and soil sample- 2 

 
Fig. -22 

 
Fig. – 23 



          International Research Journal of Engineering and Technology (IRJET)              e-ISSN: 2395-0056 

                Volume: 06 Issue: 06 | June 2019                   www.irjet.net                                                                          p-ISSN: 2395-0072 

 

© 2019, IRJET       |       Impact Factor value: 7.211       |       ISO 9001:2008 Certified Journal       |     Page 3312 

4.7.2 Inferences from Unconfined Compression Test 

Soil sample- 1 

 UCS value increases from 0.0643 MPa to 0.0562 MPa, a net 14.4% 

 The slope of increment graph is continuously decreasing with an initially steep slope 

Soil sample- 2 

 UCS value increases from 0.0692 MPa to 0.1037 MPa, a net 49.8% 

 The slope of the increment graph varies with alternate rise and fall 

Comparison between soil sample-1 and soil sample- 2 for UCS 

 

Fig.24 
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