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Abstract: In the present study, it is seen that If the stability of the soil is not adequate then failure of structure
occurs in the form of settlement, cracks etc. To avoid this, properties of soil must be improved by artificial means.
Many research have been conducted for stabilization of soil by using cementing, chemical materials e.g. fly ash,
cement, Calcium chloride, Sodium chloride etc. In this respective research, coconut coir fiber has been used to
check its impact on compaction properties of soil. Compaction test has been performed by adding 0.5% and 1 % of
coir fiber in the soil. Diameter of the coir fiber is 0.5mm. Results show that on increasing the percentage of coir
fiber the MDD decreases and the OMC increases.
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1. INTRODUCTION

Construction of houses and highways or other civil engineering structures on weak or soft soil is highly dangerous
because such soil is liable to differential settlement due to its poor shear strength and high compressibility. The recent
trend is, to consider the beneficial reuse of waste creation from industries. A modern approach is to examine the use of
COCUNUT COIR FIBER in the soil. It is more economical both in terms of cost and energy to increase the bearing
capacity of the soil rather than going for deep foundation or raft foundation. It helps in reducing the soil volume change
due to change in temperature or moisture content. The coir can be purchased from the market. It is the fibrous portion of
the coconut extracted mainly from the green nut shown in Fig.1.

Fig.1 Coir Fiber
2. METHODOLOGY

The soil was chosen from the road construction work of NH-95 near Chandigarh university Gharuan. The soil from the
site was taken to the laboratory for testing work. For classification of soil, particle size analysis has been carried out. After
knowing the type of soil, Standard proctor test with the use of coir fiber was done as per the procedure given in (IS
2720:1980 (Part VII)).
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2.1. Standard proctor test (1S 2720:1980 (Part V1))
1. 3kg of soil was sieved through 4.75 mm sieve.
2. The mould of proctor test was cleaned, dried and greased.

3. Total 2 kg of soil with the 0.5% of coir fiber was taken in the tray and mixed properly, initially7% of water content was
added.

4. The weight and volume of empty mould was calculated. After fixing of the the collar to the mould, the mould was
placed on a solid base.

5. The soil was to be added in 3 equal layers, by giving 25 numbers of blows with rammer to 1/3 of the whole soil
sample, the top surface of the layer was scratched with spatula before putting the second layer.

6. The final layer of the soil was added at least 5 mm above the top surface of collar to strike off when the collar is
detached.

8. Using a straight edge the top surface of the soil was trimmed off after removing the collar.

9. In the end the base plate and mould was cleaned from the outside and the weight of mould was taken without collar.
10. Bulk density (g/cm®) (Yd) = Dry soil weight (g) / Soil volume (cm?).

11. (Dry density) Y= Y/ (1+w).

12. the was taken out and the whole procedure was repeated using different % of water.

13.Y'd for various water contents was calculated and a graph between water content and Y’y was plotted to find the value of
MDD (maximum dry density) and OMC (optimum water content).Fig.2 shows the compaction curve for finding
maximum dry density and optimum moisture content.Fig.3 is showing the conducting of standard proctor test on soil
using coir fiber.
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Fig. 2 Compaction curve for finding max dry density and optimum water content [8]
3. RESULTS AND DISCUSSION

Table 1 depicts the max weight retained on each sieve, % retained and the cumulative weight retained, from which we
calculate the % finer. Using this table a graph has been plotted between percentage finer and sieve sizes on semi-log
graph, which ultimately shows the value of D;y D3 and Dg in Fig.3.From the particle size distribution graph, Fig.4 the
values of Dy, D3y and Dgg are 0.2, 0.49& 1.18 respectively. Using the formula the values of Cu and Cc have been
calculated. Coefficient of uniformity (Cu) is 5.9 and Coefficient of curvature (Cc) 1.0.From which the type of soil as
perlS 1498:1970 was classified as well graded soil.
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3.1 Grain Size Analysis

Table 1: Grain Size Analysis

. . Weight o . Cumulative o o
Sieve Size Retained(g) % Retained % % Finer
4.75 133 6.65 6.65 93.35
2.36 262 13.1 19.75 80.25
1.18 405 20.25 40 60
0.6 350 17.5 57.5 425
0.3 312 15.6 73.1 26.9
0.15 439 21.95 95.05 4.95
0.075 84 4.2 99.25 0.75
Pan 13 0.65 99.9 0.1
Total 1998
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Fig 3: Graph of cumulative % passing versus the logarithm sieve size

Table 2: Maximum Dry Density and Optimum Moisture Content using 0.5% Coir Fiber

Novelty Journals

Water Content taken initially 7% 11%(OMC) | 13% 15% 19%
Weight of empty mould (g) 3826 3826 3826 3826 3826
Volume of mould(cm3) 1000 1000 1000 1000 1000
Weight of soil + mould (g) 5600 5733 5757 5760 5615
Weight of compacted soil without mould (g) 1774 1907 1931 1934 1789
Density (g/cc) 1.774 1.907 1.931 1.934 1.789
Dry density (g/cc) 1.65 1.71 1.70 1.68 1.50
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Standard Proctor Test using 0.5% Coir Fiber
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Fig 4: Standard Proctor Test using 0.5% Coir Fiber
Table 3: Maximum Dry Density and Optimum Moisture Content using 1% Coir Fiber

Water Content taken initially 7% 11% 13% 15%(OMC) | 19%
Weight of empty mould (g) 3826 3826 3826 3826 3826
Volume of mould(cm®) 1000 1000 1000 1000 1000
Weight of soil + mould (g) 5522 5620 5700 5768 5224
Weight of compacted soil without mould (g) | 1696 1794 1874 1942 1398
Density (g/cc) 1.696 1.794 1.874 1.942 1.398
Dry density (g/cc) 1.58 1.61 1.65 1.68 1.17

Table 2 and Table 3 shows the values of dry densities and water content for 0.5 % and 1 % of the coir fiber
respectively.Fig.4 and Fig.5 shows the graph between values of dry densities and moisture contents for 0.5% and 1% of
coir fiber respectively.in 0.5% of coir fiber the value of maximum dry density is 1.71 g/cm®and the value of optimum
moisture content is 11%,similarly in case of 1 % coir fiber the maximum dry density is 1.68 g/cm® and the value of

optimum moisture content is 15%.

Standard Proctor Test using 1% Coir Fiber
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Fig 5: Standard Proctor Test using 1% Coir Fiber
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4. CONCLUSIONS

o Coir fiber is a waste material which could be utilized in a sub base for flexible and rigid pavements.

e The OMC of soil-coir mix increases with increasing the percentage of coir fiber.

e Maximum dry density is decreasing on increasing the coir fiber,because the fiber has a weight less than the weight of
the soil particles at the same volume which leads to decrease in MDD, at the same time increasing the surface area of the
mixture (soil + fiber)which needs more water to reach the optimum, that would be the cause behind the increase in OMC.
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