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Abstract- Soil is a term which has different meanings as 
for agricultural purposes it is the uppermost layer of earth 
on which different types of plants grow and we cultivate the 
crops. The lower portion of earth crust which support 
different type of foundations and carries loads are called as 
hard strata or rock. For engineering purposes soil may be 
defined as the mixture of minerals, aggregates, organic 
matter etc. It may be loose or cohesive. As naturally 
available soil has different content of water. Our purpose is 
to study the clayey soil with stabilizer. Clayey soil has very 
worst engineering properties like its bearing capacity is 
poor and higher compressibility. So the improvement of 
engineering properties of clayey soil at the site of work is 
indispensible. There are many stabilizers like jute, gypsum, 
rice-husk ash, cement lime, HHF, shredded rubber tyres etc. 
are used to strengthen the properties of soil. In this study, 
we added jute and gypsum as stabilizing material to 
increase the engineering properties of clayey soil. The 
purpose of this study is to improve the strength of the clayey 
soil by making soil-jute and soil-jute-gvpsum mixture. 
Several specimens are prepared to examine the properties of 
soil. Some specimens are prepared by adding varying length 
of l cm, 1.5 cm and 2cm jute and the parent soil. Some 
specimens are prepared by adding 1.5% of jute and 0.5% of 
gypsum with parent soil, with varying length of 1 cm, 1.5 cm 
and 2cm of jute as used earlier. The Standard proctor test is 
performed to determine Optimum Moisture Content (OMC) 
and Maximum dry density (MDD) of the soil. The Unconfined 
compressive strength test is conducted to investigate 
compressive strength of soil mixture. 
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1.INTRODUCTION  
 
Study of stabilization or stabilization of soil is one of the 
best or easily available methods to improve the properties 
of soil. There are many stabilizers like fly ash, HHF, rice-
husk ash, cement lime, shredded rubber, jute, gypsum 
tyres etc. are used to strengthen the properties of soil. 
Mainly used stabilizers are cement and lime these two are 
costly ones that means by using these construction costs 
get high. So, in the present study, we added jute and 
gypsum as stabilizer to increase the engineering 
properties of clayey soil. The purpose of this study is to 
increase the strength of the clayey soil by making soil-jute 
and soil-jute-gypsum mixture. 

For this study we are going to performed tests on the soil 
sample and determine its properties, and nature of soil. 

Also the properties and characteristics of stabilizing 
material is firstly determined. So that we can easily use the 
quantity and quality of stabilizer. After this tests are to be 
performed to obtain the optimum moisture content (OMC) 
and maximum dry density (MDD) of soil and the 
unconfined compressive strength of soil samples by 
adding constant content of 1.5% of jute, varying length of 
jute as 1cm, 1.5cm and 2cm and content of gypsum as 
0.5%. The tests are performed for obtaining optimum 
moisture content (OMC) and maximum dry density (MDD) 
of soil and the unconfined compressive strength of soil 
samples are 
 

 Standard Proctor test 
 Unconfined Compression Test 

 
On several no of samples the tests are performed one by 
one by making mix of jute + parent soil and jute + gypsum 
+ parent soil keeping jute content as 1.5% and gypsum as 
0.5% and varying length of jute as 1 cm, 1.5cm and 2cm 

 
1.1 Objective of the study 

 
The focused of study is on 

 In present study we are going to use environment 
friendly waste products to improve the properties 
of soil. 

 Evaluation of strength characteristics of blended 
soil using different percentage of gypsum and jute 
by varying length of jute. 

 Determination of appropriate Jute and Gypsum 
content at which we get maximum strength of soil. 

 

2. EXPERIMENTAL INVESTIGATIONS 
 
2.1. Material used  
 
2.1.1. Soil 
 
we used clayey soil in nature for our study. Various tests 
are performed in laboratory to determines its index and 
engineering properties of soil by IS methods 
 
2.1.2. Jute 
 
Jute is one of the most affordable natural fibers and its 
production is second to cotton and it has multiplicity of 
uses of vegetable fibers. It falls into the category of bast 
fiber (fiber collected from the phloem of the plant i.e: bast, 
sometimes called the skin) 
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2.1.3. Gypsum 
 
Gypsum is a rock like mineral commonly found in earth 
crust. Its chemical formula is CaSO42HO i.e; Calcium 
sulphate dehydrate. 
 

Table 1: Properties of parent soil 
 

Parameters Results 

Maximum Dry Density(MDD) 

 

1.65 gm/cc 

 Optimum Moisture Content(OMC) 20% 

Liquid Limit 46.50% 

Plastic Limit 25.40% 

Plasticity Index 21.10% 

Specific gravity 2.62 

USCS classification CI 

 
Table 2: Properties of jute 

 
Parameters Results 

Maximum Dry Density(MDD) 

 

1.65 gm/cc 

 Optimum Moisture Content(OMC) 20% 

Liquid Limit 46.50% 

Plastic Limit 25.40% 

Plasticity Index 21.10% 

Specific gravity 2.62 

USCS classification CI 

 
Table 3: Properties of gypsum 

 
Category Sulfate minerals 

Color Colourless to white,may be yellow, 

tan, blue, pink, redish brown or gray 

due to impurities. 

Luster Vitreous to silky, pearl or waxy 

Streak White 

Cleavage Ideal [ perfect on (010), distinct 

on(100)] 

Diaphaneity Transparent to translucent 

Mohs hardness 2 

Specific gravity 2.31-2.33 

Crystal system Monoclinic 

Chemical 

composition 

Hydrous calcium sulphate 

Uses To manufacture plaster and dry wall, 

fertilizer and soil conditioner 

 
2.2. Preparation of samples 
 
Soil is collected and percentage of sample is taken. after 
sampling is done the tests to be conducted on them. 
Different samples are prepared with varying length of jute 
1cm, 1.5cm, 2cm keeping content of jute 1.5% and gypsum 
0.5% with parent soil. Thesis has been made to find 
optimum value of moisture content for the mixed samples 
by conducting a no of tests.  
 
2.3. Laboratory tests 
 
2.3.1. Compaction Test 
 
In compaction test we determine the compactness of the 
soil by making mixture of soil and different lengths of jute 
keeping content of jute 1.5% and gypsum 0.5% in order to 
obtain the optimum moisture contents and maximum dry 
densities of various specimens or samples 
 
2.3.2. Unconfined Compression Test 
 
It is performed to obtain the unconfined compressive 
strength of soil. samples are prepared same as in 
compaction test. 
 

3. RESULTS AND DISCUSSIONS 
 
3.1 Compaction Test  
 
 From the proctor test, it has been experimental that the 
optimum moisture content (OMC) decreases by the adding 
up of jute in parent soil and maximum dry density (MDD) 
increases. Initially OMC & MDD of the parent soil were 20. 
& 1.65 gm/cc respectively as the proctor test conducted 
on parent soil. But after the accumulation of jute with 
gradual increase in the length of jute, it is observed that 
the maximum water content increases and maximum dry 
density decreases noticeably. In addition varying the 
length of the jute in the parent soil with the constant 
amount (1.5%) of jute. it has been observed that the OMC 
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of the mixture shows a declining tendency with increase in 
the jute length i.e; for lcm length of jute optimum moisture 
content is 27.06, 25.45 for 1.5cm jute length and 22.05 for 
2cm jute length. Also the MDD for the above jute varies as 
1.53gm/cc, 1.54gm/cc and 1.64gm/cc for 1cm, 1.5cm and 
2cm respectively. The maximum dry density shows the 
increasing fashion with the increase of the jute length in 
the soil mix. From results it is clear that as optimum water 
content decreases and maximum dry density increases as 
per the opposite relationship between MDD and OMC.  
Again by addition of 0.5% gypsum with the above jute 
mixture, it shows small increase in optimum moisture 
content of the respective jute mixture as 

 For 1cm jute length mixture, the optimum 
moisture content is 27.06. for the jute mixture and 
24.38. after the addition of 0.5% gypsum.  

 For 1.5cm jute length mixture, the optimum 
moisture content is 25.45 for the jute mixture and 
25.69 after the addition of 0.5% gypsum. 

 For 2cm jute length mixture, the optimum 
moisture content is 22.05 and 25.58 after the 
addition of 0.5% gypsum. 

 
 3.2 Unconfined Compressive Strength Test  
  
From the UCS test conducted for the same samples as 
described earlier in the proctor test, the strength of 
sample shows increasing tendency with the addition of 
varying length of jute keeping content as constant 1.5%, 
for parent soil strength obtained 1.75kg/cm2 amount .i.e. 
But for the jute mixture the strength obtained 2.1kg/cm2 
2.3 kg/cm2 and 2.9 kg/cm2 for 1cm length 1.5cm and 2cm 
respectively. And again by addition of gypsum in the three 
jute mixture sample, The strength shows a extreme 
increase as 1cm jute mixture shows an increase of 
strength from 2.1 kg/cm2- 3.4kg/cm2 after the addition of 
0.5%gynsum. 1.5cm jute length mixture shows an increase 
of strength from 2.3 kg/cm2- 5.1 kg/cm2 after the addition 
of 0.5%gypsum. 2cm jute length mixture shows an 
increase of strength from 2.9 kg/cm2 to 5.2 kg/cm2 after 
the addition of 0.5%gypsum. 
 

 
 

Fig. 1: graph showing MC Vs DD curves of mixed 
sample of jute 

 
 

Fig.2: Showing MC Vs DD curves of jute-gypsum 
mixture with parent soil 

 
 

 
 
Fig.3: Showing Sress Vs Strain curves of mixed soils of 

jute 
 

 
 

Fig.4:Showing Stress Vs Strain curves of jute-gypsum 
mixed soil 
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4. CONCLUSIONS 

 
In this thesis we conduct several no of tests to improve the 
engineering properties of soil. After tests we observed as  
l. When the length of jute (1cm, 1.5cm, 2cm) is increases 
with constant addition of jute (1.5%) and gypsum also 
0.5% the maximum dry density of soil-jute mixture and 
soil-jute-gypsum mixture increases with the decrease in 
optimum moisture content in jute-soil mixture and in jute-
gypsum-soil mixture it slightly increases 
 2. In the UCS test, when length of jute fibre increases 1cm, 
1.5cm and 2cm in soil mixture then the compressive 
strength increases progressively. But After the addition of 
gypsum in soil mixture, its compressive strength increases 
suddenly  
3. Both mixture samples i.e; Soil with jute and soil with 
jute & gypsum fails by formations of vertical cracks in UCS 
testing machine. 
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