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Abstract - Using locally accessible resources as stabilising agents to develop a better soil material with engineering
capabilities. In this investigation, we used the locally available fruit Diospyros Malabarica. Testing in the lab determines
how effective organic resin is and how much organic resin is used while evaluating efficacy. Once the effectiveness of the
organic resin improves the strength characteristics of locally available lateritic soil, the best percentage of organic resin is
then acquired for maximum strength enhancement. By replacing OMC with additions in percentages of 33, 66, and 100
percent, the soil's compressive strength is raised, and the CBR value of the soil also greatly rises. To study the effect of
organic resin on increasing the bearing capacity of the soil and the effect on decreasing the permeability of the soil.
Sustainable construction development is aided by efficiently using locally accessible soils and other relevant stabilising
agents.

Keywords - Bearing capacity, California Bearing Ratio, Maximum Dry Density, Optimum Moisture Content, Organic resin,

Unconfined Compressive Strength.

1. Introduction

Cost-effective building supplies are essential for any
nation's economy to flourish. In order to reduce
construction costs, it is vital to find new materials and
enhance construction methods. The rapid depletion of
commonly used materials has increased the price of
construction. As a result, there is more motivation to find
new materials and better ways to process local materials for
greater performance. Since the nature and characteristics of
natural soil vary greatly, a suitable stabilising approach
must be implemented for a specific situation after
considering the soil characteristics. It is common to practice
enhancing soil using mechanical or chemical methods.
Numerous inorganic and organic chemical additions have
also been employed to stabilise soils and improve strength
and durability. Natural soil is stabilised by adding a
chemical or cementing ingredient. Engineers must think of
more cost-effective ways to construct roads due to the
diminishing supply, rising costs, and uncertain economic
conditions. Using materials that are easily accessible locally
is a clear solution. Biological and photochemical stabilizers
Diospyros Malabarica are used for medicinal purposes and
other parts of folklore medicines[1]. To replace the
expensive stabilizers, we can use locally available and
cheap materials for the stabilization. Waste ashes such as

saw dust ash, coconut husk ash, millet husk ash, corn cob
ash, rice husk ash, and bagasse ash promote e-management
and reduce air or land pollution [2].Adding coconut coir at
different percentages with soil, cement and aggregate gives
tremendous results in basic tests on soil.[3].Granulated
Blast furnace Slag(GBFS) was used as a replacement
material in marginal lateritic soil. Class ¢ fly ash was used
for geo polymerization to develop a low-carbon pavement
base material. The study has enabled the 10% GBFS
recommended at high NS: NH ratios (80:20)[4].Periwinkle
shell ash possessed an appreciable amount of calcium
oxide, which supports the pavement materials' cohesiveness
with some cement as a binding agent for road pavement
construction.[5]. CBR and USCS tests met the 80%
requirements for coarse base materials with environment-
friendly palm oil mill waste.[6]. ceramic waste dust for the
stabilization of lateritic soil has increased the soil
properties, and a study recommended that ceramic dust can
be used up to 30% for soil improvement.[7].Xanthum gum
for effective stabilization of lateritic soil was found to be
1.5% .microstructural analysis indicated that the xanthum
gum is an eco-friendly and sustainable soil improvement
additive.[8], [9].Laterite soil stabilized using calcium-based
additive prepared from biomass silica as an alternative
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traditional  stabilizer ~ for  residual tropical  soil
construction.[34]. Regarding CBR values, stabilizing
lateritic soil using bamboo leaf ash has produced positive
results. OMC decreased, and MDD increased depending on
the BLA %[11]. For CBR's soaked and unsoaked
conditions, laterite is best treated with an 8 percent oil palm
empty fruit. Additionally, the UCS strength improved at 7,
14, 28, and 8 percent EFBA content. Lateritic Soil
stabilization was evaluated using Cassava peels Ash by
looking at how CPA affects Lateritic Soil [12]. Due to its
high affinity for water, lateritic soil can absorb water. As a
result, as water content rises, soil strength decreases. [13].
RHA reduced the MDD of the soil but increased OMC [14].
The contamination of crude oil will alter the index
properties of lateritic clay. The soil needs to be stabilized
before being used for building.[15]. Non-traditional
additions include an acid solution, an enzymatic solution,
and calcium lignosulfonate to treat the soil. They assessed
the soil's distinctive properties due to the additions, and the
microstructural  investigation was carried out for
characterization using SEM and MIP tests [16].Lack of
knowledge of the exact qualitative and quantitative
distribution of adhesive components in the natural
adhesives prohibits their use in the adhesive field[31].The
behaviour of earth materials is essential for mining, energy
resource development and recovery, and scientific studies in
virtually all geosciences[18]. the UCS results indicated that
the degree of improvement for TX-85-stabilized laterite soil
was approximately four times greater than the natural soil in
a 7-day curing time period[19]. the UCS results showed that
the degree of improvement for SH-85-stabilized laterite soil
was roughly five times stronger than the untreated soil at
the early stages of curing (7-day period). Also, a significant
increase in the compressibility resistance of treated samples
with curing time was observed[20]. performance of laterite
soil with lime stabilization is better than sediment soil with
cement stabilization and approaching common soil. It is
concluded that laterite soil with lime stabilization has
potential as a road foundation [21]. stabilization of lateritic
soil with SNSA, in addition to being affordable and
environmentally friendly, improved the physical properties
of the soil for use in construction works[32]. laterite is
suitable for subgrade and sub-base type but not as a base
material in road construction and author recommends
stabilization also equally important. Encouraging the use of
industrial wastages in building low-cost construction of
roads, a liquid natural chemical product is actively
incorporated for stabilizing soils and improvement within
the test ranges covered in the program. There is further need
to make use of this inexpensive fruit extract. sugarcane
molasses has been found to improve the physical properties
of metakaolin-based geopolymer stabilized soil. large scale
stabilization with industrial waste should be embarked by
various construction companies and agencies involved in

28

road construction[23]. It was also observed from the results
that the workability of laterite concrete increases with
increase in the replacement level of sand by laterite[24].
potential of using bagasse ash as admixture in lime
stabilized expansive soil[25]. experimental studies on four
latente soils and one intrazonal non-laterite soil, with
special attention to their susceptibility to stabilization
[26].The focus of this research is to stabilise lateritic soil by
the action of organic resin, increase soil bearing capacity,
and reduce soil permeability. We may examine the strength
parameters of soil, such as UCS, CBR, versus dose of
organic resin by modifying the geotechnical properties of
lateritic soil using organic resin.

2. Materials and Methods
2.1. Diospyros Malabarica

The genus Diospyros Malabarica (Ebenaceace) is
distributed throughout the tropics. The fruit, especially
when unripe, as shown in figure 2, contains a viscid pulp
rich in tannins and is the source of gum and adhesive in
bookbinding. The chemical properties of Diospyros
malabarica are flavonoids, tannins, alkaloids, and saponins.
The quantity of organic resin is an important parameter;
different quantities of organic resin (fruit extract) give a
different effect for the same samples. Insufficient additives
may lead to less stabilization or decrease the soil sample's
strength. Hence, determine the strength and bearing
capacity of blended soil by varying the percentages of
organic resin.

2.2. Lateritic Soil

Laterite soils in India are found in the Eastern Ghats of
Orissa, the Southern parts of Western Ghats, Malabar
Coastal plains, Ratnagiri of Maharashtra, and some of
Andhra Pradesh, Tamil Nadu, Karnataka, Meghalaya, the
western part of West Bengal. They are formed by
decomposing rock, removing the bases and silica, and
forming iron and aluminum oxides at the top of the soil
profile. For this study, lateritic soil was procured from
pavenje near mukka, Dakshina Kannada District, India. The
geotechnical properties of lateritic soil tests were conducted
per Indian standard procedures. The results are tabulated in
Table 1.

2.3. Material Preparation and Processing

The soil samples were prepared for Unconfined
Compression Strength (UCS) and California Bearing Ratio
(CBR) tests in the laboratory according to the Indian
standard procedure using unripe diospyros malabarica fruit
extract with water. Here we considered the dosage of
organic resin as shown in Table 2. Firstly, the fruit is
smashed into pieces and soaked in water for 4 days. After 4
days, the fruit extract, as shown in the figure, is taken using
a filter. To prepare the soil mixture, the organic resin was
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added at different percentages to the weight of the soil. For
each mixture specimen, different percentages of organic
resin, such as 33%,66%, and 100%, were added, and
corresponding Optimum Moisture Content (OMC) and
Maximum Dry Density (MDD) were maintained. Samples
were cured for 4 days to determine the CBR test.

Table 1. Geotechnical Properties of Lateritic Soil

Property Value
Consistency Limits (%)
Plastic Limit 42
Liquid Limit 53
Plasticity Index 11
Compaction Properties
Max Dry Density (g/cc) 1.55
Optimum Moisture Content 18
(%)
Unconfined compression test 2.9
(Kg/cm?)
California Bearing Ratio Test
Value
Optimum Moisture Condition 10.387
(%)
Soaked condition (%) 9.03
Specific Gravity 2.47
Grain Distribution Analysis
Co-Efficient of Curvature 1.27
Co-Efficient of Uniformity 9.02
Grade Well Graded
Table 2. Dosage of Organic resin
. Weight per
Dosage % Bi’)f\’\; %'ﬁht Kg of soil
(ml)
1 33 330
2 66 660
3 100 1000
120.00
100.00
_f‘é_’ 80.00
éf’ 60.00
§ 40.00
20.00
0.00
0.01 0.10 1.00 10.00
Seive sizes

Fig. 1 Grain size distribution curve of laterite soil
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Fig. 4 Extracted Organic resin from unripe Diospyros Malabarica
fruit.

2.4. Experimental Testing and Procedure
2.4.1. Compaction Test

The standard and modified compaction tests were
performed on the untreated soil as per IS code[33]. Water
content and dry density values are tabulated, and from the
graph, optimum Moisture Content and Maximum Dry
Density values are derived.

2.4.2. Unconfined Compression Strength Test

In this experiment, standard UCS test equipment and
procedures (IS: 2720 part 17)-1986,) were applied[28].
Figure 3 shows the samples prepared using the static
compaction method at the optimum water content and the
required maximum dry density. The steel tube's volume was
determined to be the same as the sample's volume. The
weight of the sample for mixes, whose combination
percentages were chosen, is determined using the volume
and density requirements, and the water content
corresponding to the optimum moisture content is added.
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2.4.3. California Bearing Ratio Test

The present investigation applied IS 2720 (part 16)
existing standard test apparatus and methodology[29]. The
optimal dosage was considered to determine the variation in
CBR values.CBR was performed for both soaked and
unsoaked conditions.

2.4.4. Permeability Test

In the present study, standard permeability test
procedures (IS 2720 (part 17)-1986) are followed[30]. The
permeameter's internal dimensions are measured, its
internal volume is determined, and its weight is recorded.

3. Results and Discussion
3.1. Sub Effect of Organic
Compression Strength Test

The test was conducted for both standard and modified
compaction cases. The test results of the unconfined
compression strength test are shown in figure 6. As we can
see from the graph for 0% of organic resin, the UCS value
of soil is less than other resin percentages. As the
percentage of glue increased, the UCS value also increased.
This is due to the biological activity of constituents in the
fruit can easily convert to the black polymeric material. The
graph shows that replacing 100 % water with glue
significantly increases soil strength.

resin on Unconfined

3.2. Effect of Organic Resin on CBR

There was an increase in the CBR values as the
percentage of glue increased, as in figure 7 and figure 8 for
soaked and unsoaked conditions, respectively. It is due to
the organic resin offering better resistance to plunger
penetration. The resistance is due to the strong bonding
between soil particles and the organic resin. There is a good
improvement in CBR values as the curing period increases.
To evaluate soil's bearing capacity, these CBR values play
an important role and show the good packing of diffraction
fraction of the soil.

4

Co-efficient of Permeability x10-3
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Fig. 5 Permeability test graph of Lateritic soil
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Fig. 7 CBR values at the soaked condition for organic resin-treated soil
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Fig. 8 CBR values at the unsoaked condition for organic resin-treated
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4. Conclusion

1.

2.

Based on the tests conducted in the laboratory, the
following conclusions can be drawn.

The characteristics of the lateritic soil significantly
improved after adding organic resin. Positive outcomes
include an increase in the compressive strength of soil
for each percentage of soil and the replacement of
OMC. When organic resin was used as a 100 percent
substitute for water in terms of OMC, the soil's CBR
value increased.

Due to the filling of pore spaces during the compaction
process, soil permeability reduced as glue percentage
increased.

We can conclude that the soil was stabilized, and its
shear strength was enhanced due to the addition of
organic resin.

It is inexpensive and environmentally friendly to
stabilize lateritic soil using Diospyros malabarica fruit.
Because it is a plant that is naturally available, as a
result, we can use this as a substitute for more

traditional techniques to build village roads.
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