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Abstract

The main objective of this study is to investigate the use of fiber materials in geotechnical applications and to evaluate the effects
of polypropylene fibers and brick powder (demolition brick masonry waste) with various percentage of 0.2%,0.3%,0.4%,0.5%
polypropylene fiber and 20%,25%,30%,35% brick powder added making the soil stabilize and rigid. it is increase in shear
strength and density of soil. in this project we are planned to investigate various experiment like specific gravity , sieve
analysis , proctor compaction test , unconfined compressive strength and CBR test to increase the strength of soil properties The
results obtained are compared with the four soil samples collected from two different regions and two different type of soil The
inferences are drawn towards the usability and effectiveness of fiber and brick powder reinforcement as a replacement of soil for
deep foundation or raft foundation, as a cost effective approach.

Keywords: polypropylene fibers, brick powder, shear strength, density, proctor compaction test, CBR test

I. INTRODUCTION

For any land-based structure, the foundation is very important and has to be strong to support the entire structure. In order for the
foundation to be strong, the soil around it plays a very critical role. So, to work with soils, we need to have proper knowledge
about their properties and factors which affect their behavior. The process of soil stabilization helps to achieve the required
properties in a soil needed for the construction work.

Soils are generally stabilized to increase their strength and durability or to prevent erosion and dust formation in soils. The
main aim is the creation of a soil material or system that will hold under the design use conditions and for the designed life of the
engineering project. The properties of soil vary a great deal at different places or in certain cases even at one place; the success of
soil stabilization depends on soil testing. Various methods are employed to stabilize soil and the method should be verified in the
lab with the soil material before applying it on the field.

From the recent studies it is observed that, solid waste material such as masonry waste (brick powder) areused for this
intended purpose. Disposal of this waste material is essential as these are causing hazardous effects on the environment. This
may found to be an economical treatment method for soil as these materials are available locally and such solution will definitely
found beneficial for the developing countries like India where economy is the prime concern for adopting any new method or
technique.

Here, in this project, soil stabilization has been done with the help of randomly distributed polypropylene fibers and brick
powder (demolition brick masonry waste). The improvement in the shear strength and soil stability parameters has been stressed
upon and comparative studies have been carried out using different methods of shear resistance measurement.

Il. MATERIAL PROPERTIES

1) Soil Sample (A)=Soil sample colllected from salem at below 1 m depth.

2) Soil Sample (B)=Soil Sample colllected from dharmapuri at below 1 m depth.
3) Soil Sample (C)=Black Cotton Soil.

4) Soil Sample (D)=Clay Soil.
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-A.  Material properties

1) Polypropylene Fibre

Table -1
Polypropylene Fibre
Fiber type single fiber
Unit weight 0.91g/cm3
Average diameter 0.034mm
Average length 12mm

Breaking tensile strength 350 Mpa
Modulus of elasticity 3500 Mpa

Fusion point 165 °C

Burning point 590 °C
Acid and alkali resistance | very good

Dispersibility Excellent

71 Brick Powder
— Demolition brick masonry waste.

I1l. METHODOLOGY

1. Particle size distnbution by sieve analysis
2 Specific gravity of soil

3. Determination of soil index properties
(Arterberg limits)

Collection a of samples

i.  Liquid limitby

Study of literature review ’—I\ Casagrande’s Apparatus

ii. Plastic limit

4. Determination of the Maximum Dry
Density (MDD) and the corresponding

Re —Establishing properties of soil after Optimum Moisture Content (OMC) of the

T soil by Standard proctor compaction test
stabilization 5. Determination of the Shear strength by
1. Soil test /1—

. . _ Unconfined compression test (USE)
2. Soil +0.2%PP+20%BP 6. California bearing ratio test (CBR)

3. Soil+ 0.3%PP+25%BP
4. Soil+0.4%PP+30%BP

5.80il+0.5%PP+35%BP
Observation & interpretation > Conclusion

Fig. 1:

1VV. RESULTS AND DISCUSSIONS

Table —2
Specific gravity:
S.NO Soil | Soil+0.2%PP+20%BP | Soil+0.2%PP+20%BP | Soil+0.2%PP+20%BP | Soil+0.2%PP+20%BP
Sample A | 2.116 2.20 2.25 2.26 2.30
Sample B | 2.28 2.32 2.34 2.29 2.35
Sample C | 2.106 2.12 2.153 2.264 2.312
Sample D | 2.52 2.53 2.55 2.57 2.58
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Fig. 2: Specific gravity

Specific Gravity due to addition of different Percentage of Polypropylene fiber and Brick powder. From graph it can be
observed Specific Gravity increases with increase in Percentage of Polypropylene fiber and Brick powder. The addition of 0.2%,
0.3% and 0.4%,0.5% of Polypropylene fiber and 20%,25%,30%,35% Brick powder increases the Specific Gravity.

Table — V Atterberg Limit

Table—3
Liquid Limit
S.NO Liquid Limit (LL) (%)
Soil | S+0.2%PP+20%BP | S+0.3%PP+25%BP | S+0.4%PP+30%BP | S+0.5%PP+35%BP
Sample A | 23 24 23.9 24 25
SampleB | 24 24.1 24.4 25.1 23.9
Sample C | 23.2 23.9 24.1 24 24.2
Sample D | 22.4 23.3 24.2 23.9 24
Table -4
Plastic Limit
S.NO Plastic Limit (PL) (%)
Soil | S+0.2%PP+20%BP | S+0.3%PP+25%BP | S+0.4%PP+30%BP | S+0.5%PP+35%BP
Sample A | 11.11 14 13.9 20.5 31
Sample B 27 21 28 21 38.8
Sample C | 2936 38.46 44 32.74 48.14
SampleD | 23 435 46 26.1 38
Table—5

Plasticity Index
Plasticity Index (LL) (%)

SNO Soil | S+0.2%PP+20%BP | S+0.3%PP+25%BP | S+0.4%PP+30%BP | S+0.5%PP+35%BP

Sample A | 11.89 10 10 35 6

Sample B 3 3.1 3.6 4.1 14.9

SampleC | 6.4 14.56 19.9 8.74 23.94

SampleD | 0.6 20.2 21.8 2.2 14

Table - 6
Proctor Compaction test:
Maximum Dry Density (MDD) and Optimum Moisture content (OMC)
S.NO Soil S+0.2%PP+20%BP S+0.3%PP+25%BP S+0.4%PP+30%BP S+0.5%PP+35%BP

MDD (%) | OMC (%) | MDD (%) | OMC (%) | MDD (%) | OMC (%) | MDD (%) | OMC (%) | MDD (%) | OMC (%)
Sample A 1.35 16 1.45 14 1.46 16 1.44 14 1.49 14
Sample B 1.38 16 1.33 14 1.35 14 1.42 12 1.39 14
Sample C 1.37 16 1.43 14 1.49 16 1.47 14 1.46 12
Sample D 1.38 18 1.44 16 1.45 14 1.47 14 1.49 16
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Fig. 3: Proctor Compaction test
Table—7
Unconfined Compression Test:
UCS Normal stress (C) kg/mm2
S.NO Soil | $+0.2%PP+20%BP | S+0.3%PP+25%BP | S+0.4%PP+30%BP | S+0.5%PP+35%BP
Sample A | 146 165 176 182 200
Sample B | 152 188 195 206.5 212
Sample C | 152 170 176 191 212.5
Sample D | 141 152 164.5 178.5 200
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Fig. 4: Unconfined Compression Test
Table — VIII
California bearing ratio test (CBR):
SNO CBR Value (%)

' Soil | S+0.2%PP+20%BP | S+0.3%PP+25%BP | S+0.4%PP+30%BP | S+0.5%PP+35%BP
Sample A | 6.01 7.92 8.14 8.62 9.02
Sample B | 6.27 8.04 8.36 9.02 9.25
Sample C | 6.54 6.82 8.12 8.4 8.59
Sample D | 6.66 6.82 8.24 8.47 8.97
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Fig. 5: California bearing ratio test (CBR)

The four soil sample after stabilization the required CBR value of 8% according to IRC: 37-2012 is achieved by stabilizing
with replacement of polypropylene fibers and brick powder (demolition brick masonry waste).

V. CONCLUSION

At finally we perform the all properties of the soil which we taken and after the all laboratory test we found that our soil samples
we have conclude the following result. From the sieve analysis test the particle size curve has been drawn for samples and the
soils are classified based on IS classification samples A,B classified as GC (clayey gravels) and C,D are classified as
CL(inorganic clay of low to medium plasticity).

From the pyconometer test the specific gravity of soil samples were found out soil samples the Strength of the soil is directly
proportional to specific gravity, more is the specific gravity more will be the strength of soil. For proctor compaction test we find
out the increase in MDD and reduction in OMC is more with increase in the proportion of admixtures in the soils. The four soil
sample after stabilization the required CBR value of 8% according to IRC: 37-2012 is achieved by stabilizing with replacement
of polypropylene fibers and brick powder (demolition brick masonry waste).
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