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Abstract: Black cotton soils for the review were gotten from
Kund Vada lake encompass from a profundity of 1m, 1.2m,1.5.
physical and geotechnical properties of the dirt example were
concentrated in the lab. The test led were grain size
examination, explicit gravity, standard delegate compaction,
combination and direct shear test. Result as gotten will be
contrasted and thelndian standard code. Further, connections
of versatility file withfluid cutoff and ideal dampness content,
pressure record with fluid breaking point, ideal dampness
content and pliancy list, point of interior grinding with
versatility file will be additionally determined. The
experimental outcome has shown that expansionin the mud
content in the black cotton soil trait an expansion in the pliancy
list. Alongside this with the expansion in ideal dampness
content, an expansion in the pliancy file, pressure record, fluid
cutoff was additionally noticed. The review uncovers that
expansion in the pliancy file initiates diminishes in the point of
inward grating. The exact models with the assistance of relapse
examination were likewise proposed to help field engineers for
expectation of geotechnical properties of dark cotton soil.

Keywords: Wood ash, Bagasse ash, Black cotton soil, Soil
stabilization

I.  INTRODUCTION

The development of the populace has made a
requirement for better and conservative vehicular activity
which requires great expressway having legitimate
mathematical plan, asphalt condition and support. The
thruways must be kept up with so that solace,
accommodation and wellbeing are given to the voyaging
public. The asphalts along the public and public
expressways in the waterfront belt of Karnataka are
harmed because of the unfortunate strength of soil utilized
and low porousness. Thus, it is important to have a
legitimate demonstrative investigation of the dirt to be
utilized as sub base. Practical streets are exceptionally
fundamental for financial development in any country.
There is a critical need to distinguish new materials to
further develop the street structure and to grow the street
organization Ordinarily utilized materials are quick
exhausting and this has prompted an expansion in the
expense of development. Consequently, the quest for new
materials and further developed methods to handle the
neighborhood materials has gotten an expanded driving
force. Whenever low-quality soil isfree at site, most ideal
choice is to adjust the properties of the dirt so it meets the
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asphalt plan prerequisites. This has prompted the
improvement of soil adjustment methods. Since the nature
and properties of normal soil fluctuate generally, a
reasonable adjustment procedure must be taken on for a
specific circumstance in the wake of thinking about the
dirt properties.

Il. STABILIZATION OF SOIL

A. soil stabilization

Adjustment, from a wide perspective, consolidates the
different strategies utilized for altering the properties of a
dirt to further develop its designing presentation.
Adjustment is being utilized for assortment of designing
works, the most well-known application being in the
development of street and runway asphalts, where the
fundamental goal is to build the strength or solidness of soil
and to decrease the development cost by utilizing locally
accessible materials.

METHODS OF SOIL STABILIZATION

There are numerous methods by which soils can be
stabilized; however, all methods fall into two broad
categories.They are,

Mechanical stabilization.
Chemical admixture stabilization.

Mechanical stabilization includes two activities: (a)
changing the creation of soil by expansion or evacuation of
specific constituents and (b) densification or compaction.
The molecule size appropriation and organization are the
significantelements administering the designing way of
behaving of soil. Tremendous changes in properties can be
made by expansion or expulsion of reasonable soil
divisions. For mechanical adjustment, where the basic role
is to have a dirt impervious to distortion and dislodging
under loads. The stabilizer like RBI Grade 81is used to
work on the properties of Black Cotton soilfor asphalt sub-
grade reason. Calcium-based stabilizer materials (CSMs)
show pozzolanic properties which work on the properties
of dark cotton soils by hydration, cation trade, flocculation,
pozzolanic response, and carbonation.
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OBJECTIVES

It is utilized to concentrate on the utilization of waste
material accessible in the territory like Bagasse (Sugar
stick) and wood squander debris.

To look at the use of Bagasse (Sugar stick) and wood
squander on progress of the geotechnical properties of
dark cotton soil.

To decide the ideal level of Bagasse (Sugar stick) and
level of wood squander to acquire the greatest dry
thickness and ideal water content.

Such a methodology will work on ecological execution
by lessening the waste sum at metropolitan landfills and
creation of valuable energy from inexhaustible
wellsprings of wood squander.

METHODOLOGY

Following laboratory tests have been carry out as per IS:
2720. The following laboratory tests will be conducted
for Black Cotton Soil and along with percentage addition
with Bagasse ash and Wood ash

To decide the proper mix dark cotton soil + 1. Water content test — IS 2720 Part 2, 1973.
Bagassedebris + wood squander debris in working 2. Grain size analysis — IS 2720 (Part 4), 1985.
on the strength of dark cotton soil. 3. Specific gravity — IS 2720 Part-3, 1980.
4. Liquid limit— IS 2720(Part-5), 1985.
1. METERIALS AND METHODOLOGY 5. Plastic limit — IS 2720(Part-5), 1985.
) 6. OMC & MDD test -IS :2720 (Part 7)
. Materials used 7. California bearing ratio- (1S-2720-PART-16) 1979
The different materials used in this investigation are 8. Direct shear test - 1S:2720 (Part 13) -1986
Black cotton soil Dark cotton soil is weighty earth soil, . .
B. Sampling of soil

shifting from mud to topsoil; it is for the most part light
todull dim in variety. Cotton fills in this sort of soil. The

Table 3.1. Showing Mix Proportion

dirtwins commonly in focal and southern pieces of Mix Bagasse ash Wood ash
India. BC soil or sweeping soil is generally called proportions _ _
enlarging soil. Thissort of Black soils will be found in Soil 3% Soil +OPEmU3rgvalued0f iagasse

. . +
Central states and a couple of areas of south India. This i as °|W°°f ;S -

. « . +i
BCS are especially useful for developing Cotton. The Soil 6% ol Oﬁtggzr\?v:;du:sg agasseas
BCS used as a piece of this work is taken from close to Soil +ontimum value of Bagasseash
Kundavada Lake from Davangere District. The Soil 9% e owoodash
Expansive soil used as a piece of this work is taken from Sl 2% Soil +optimum value of Bagasseash
1.5m under the ongoing ground level. + 3% wood ash
Bagasse ash: Bagasse is singed as fuel in the sugarcane
IV. TESTING

plant or utilized as a wellspring of cellulose for
assemblingcreature takes care of. Paper is delivered
from bagasse in afew Latin American nations, in the
Middle East, and in sugar-creating nations that are
lacking in timberland assets.Bagasse debris is the loss
from the burning system and is for the most part
discarded as landfill. Just a little amount of bagasse
debris is used as pozzolana in concrete, and an extensive

amount is passed on unused because of its high carbon -
and crystallite content. Bagasse debris is a SAMPLES WATER CONTENT (%)
biodegradable waste material which can be successfully Natural black cotton soil0% 229
utilized as a stabilizer for soils subsequent to reusing or

going back over. The bagasse debris material will be Sample 1 218
addedto the dirt in various extents, i.e., 3, 6, 9 and 12%, Soil +3 %BA+ 3% WA '

to find the ideal rate adding to most extreme strength sample 2 186
improvement. Soil + 6%BA + 3% WA '

Wood ash: Squander wood is frequently transformed Sample 3 16.8

. : Soil + 9%BA + 3%WA

into new wooden items, for example, reused wooden Sampled

ground surfgce or nursery decking. Indeed, even waste Soil +12 %BA + 396WA 15.2

wood can likewise be destroyed and remained along

with glues to make composite woods like covers.
California will expect that all treated wood be overseen
under unsafe waste rules.As utility created, "should be
put away and appeared as risky waste and shipped to
class 1 perilous waste landfills for removal." Wood
waste can be utilized as an energy asset to furnish the
metropolitan purchaser with heat and electrical energy.

A. Water content test:

Maybe the significant component that extraordinarily
influences many soil properties is the water present in a
dirt.Its assurance is vital. It is by and large communicated
as a rateby weight of the heaviness of dry solids in soil
mass.

Table 4.1. Showing Variation of Water Content

Specific gravity test by density bottle method:
Explicit gravity is the proportion of the mass/weight of dry
soil solids in air to the mass/weight of equivalent Volume of
refined water at 270 °C. The particular gravity of soil is
utilized in working out void proportion, porosity, level of
immersion assuming that thickness and water content are
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known. The particular gravity of soil helps in distinguishing LIGHT COMPACTION
proof and characterization of soil. SAMPLES RESULTS
OMC (%) MDD (g/cc)
Table No. 4.2: Tgt_)le Shqwing Va_riation of Soil Properties Natural black cotton soil 20 502
fromspecific gravity (density bottle method) 0% -
Sample 1 18.75 227
SAMPLES SPECIFIC GRAVITY Soil +3 %BA+ 3% WA ) )
Sample 2
: 16.64 2.89
Natural black cotton soil »19 Soil + 6%BA + 3% WA
0% ' Sample 3 14.98 3.0
Sample 1 Soil + 9%BA + 3%WA - -
Soil +3 %BA+ 3% WA 221 Sample 4 12.99 3.16
Soil + 6%BA + 3% WA 2.26
Sample 3 234
Soil + 9%BA + 3%WA ’
Sample 4
Soil +12 %BA + 3%WA 2.38 1875 OMC
20 16.64
14,98 -
z15 12199
Specific gravity $ 10
218 E
2 186 a3
z 20 168 12
@ 15 . 0
[T
=
£ 10 0 1 2 3 4 5
= c water content %
0
0 1 2 3 4 5
water content % MDD {EICC}
Fig. 4.1. Figure Showing Variation of Specific Gravity 4 7 8O 3.09 316
> 3 23,/.’_‘.—_4
B Modified proctor test: ; 7
Compaction is the course of densification of soil mass by 1':“1
lessening voids. The level of compaction of a dirt is a

=

estimated with regards to its dry Density. The level of
compaction fundamentally relies up upon its dampness
content, compaction energy and kind of soil. For a given
compaction energy each dirt achieves the most extreme
drythickness at a specific water content which is known as
ideal dampness content.

OMC and MDD: still up in the air by the compaction test.
Every one of the compactions were done with Modified
delegate device. For the assurance of dampness thickness
relationship, it included energy got from a mallet of
4.89Kgmass tumbling from a level of 45 cmin a 2250 mm3
hill. Each layer is compacted in five layers with the end
goal that each layer getting 56 blows

[==]
=

2 3
water content %

Fig 4.2. Figure Showing Variation of OMC & MDD

Direct shear test :

The immediate shear test is one of the most established
strength tests for soils. In this lab, an immediate shear gadget
will be utilized to decide the shear strength of a cohesionless
soil (for example point of inward contact (f)). From the plot
ofthe shear pressure versus the even uprooting, the most
extremeshear pressure is acquired for a particular vertical

Table No. 4.3 : Table Showing Variation of Soil
Properties from Modifiedproctor test (light compaction
test)

keeping pressure. After the examination is run a few times
for differentvertical-limiting anxieties, a plot of the maxi
mum shear stresses versus the upward (ordinary) restricting
burdens for every one of the tests is delivered.
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Table No. 4.4: Table Showing Variation of Soil Properties
fromunconfined compression test

COMPRESSIVE

SAMPLES STRENGTH
(kg/lcm?)

Natural black cotton s0il0% 23° 0.7
Sample 1 27° 0.65
Soil +3 %BA+ 3% WA

Sample 2 310 0.6
Soil + 6%BA + 3% WA

Sample 3 350 0.55
Soil + 9%BA + 3%WA

Sample 4 37° 0.5
Soil +12 %BA + 3%WA

G. California bearing ratio test

California bearing proportion test was done on treatedBC
soil. BC soil was treated with various paces of Coconut
shell powder. Bagasse debris and wood debris stabilizer
was added to the Black cotton soil at different paces of
3%, 6%, 9% and 12%. CBR test was led by, IS 2720 (Part
16). It was found CBR esteem at 2.5 mm infiltration is
higher than the CBR esteem at 5 mm entrance.
Consequently, the CBResteem relating to 2.5 mm is
picked. The variety in CBR esteem is as appeared in.
While, shows the variety in CBR with different paces of
Bagasse debrisand wood debris. From, it was seen that
CBR esteem expanded to 9.2% with expansion in Bagasse
debris and wood debris powder assessment of up to 20%.

Table No. 4.5: Table Showing Variation of Soil

(1]

(2]

Properties CBR.
CALIFORNIA BEARING
SAMPLES RATIO
Natural black cotton soil 5.6
0%
Sample 1 6.2
Soil +3 %BA+ 3% WA
Sample 2 7.0
Soil + 6%BA + 3% WA
Sample 3 8.4
Soil + 9%BA + 3%WA
Sample 4 9.2
Soil +12 %BA + 3%WA

(3]

pressure {kgfcm?)

1000

0
u

500

1500

Penetration (mm)

Fig 4.3. Figure Showing CBR

(4]

V. CONCLUSIONS:

Dark cotton soils when mixed with wood debris and
bagasse debris are exceptionally encouraging to
work on the geotechnical properties of soil. This
will give answer for the utilization of locally
accessible dark cotton soil.

It is seen from the above chart that the expansion of
wood debris and bagasse debris to dark cotton soil,
the water content of the dirt has been diminished
step by step from 22.9% to 15.2% for Soil test 1 to
test 4

he particular gravity for normal soil was 2.19 and it
expandedto 2.21 for Soil test 1 to 2.38% for soil test

As far as possible for regular soil was 108.13%

From the chart the OMC has been diminished from
20% to 12.99% for expansion of bagasse and wood
debris.

Also, The MDD for normal soil was 2.02g/cc and it
steadily expanded to 3.16 g/cc from expansion of
bagasse debris and wood debris of test 4

VI. SCOPE FOR FUTURE WORK:

The above work has been completed in research center
circumstances. Useful possibility at site must be
examined.

Other than the above admixture utilized, we can
additionally utilize various kinds of admixtures from
various ventures to concentrate on their impact on
adjustment of soil.

Higher level of wood debris, bagasse debris, blend can
be utilized to settle the dirt and can be tried.
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