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Abstract— Soil is the major base for any type of structure, it 

mainly consists of minerals, organic matter, liquids etc. It 

represents the stability of any type of soil which the 

structure retains itself without affecting its properties. Black 

cotton soil is one among the type of expansive soil. Its 

property is of swelling excessively when wet and shrinks 

highly when exposed to dry condition. In black soil it 

mainly consists of montmorillonite mineral which has the 

ability to undergo large swelling and shrinkage. To 

overcome this, properties of soil should be enhanced by 

artificial means known as ‗Soil Stabilization‘. It is the 

procedure in which existing properties of soil are improved 

by means of addition of chemical or any admixture.The 

main additive used in this is Bagasse Ash which is a fibrous 

material obtained from sugarcane plant after the extraction 

of sugarcane juice. Sugarcane industry produces 30% 

bagasse for each lot of crushed sugarcane. It mainly consists 

of silica content. The tops and leafs of sugarcane stalks 

which is called as sugarcane straw which is also one of the 

additive which is used in it. Sugarcane straw ash (SCSA) 

which has high pozzolanic activity. In this laboratory 

experiments were conducted on this expansive soil with 

partial replacement by bagasse ash. This paper highlights 

significant increase in properties of this black cotton soil 

obtained at replacement of bagasse ash and SCSA which are 

free from chemical and it mainly protects the environment 

from any hazards.In this study laboratory experiments were 

conducted on black cotton soil with partial replacement by 

different percentages   (3%, 6%, 9% and 12%) of Bagasse 

Ash and Sugarcane straw ash mix proportions. This paper 

highlights significant increase in properties of black cotton 

soil and analysis for the use of bagasse ash and sugarcane 

Straw ash waste in pavement construction will be made. 

Key words:  Geotechnical Property, Sugarcane Straw Ash, 

Bagasse Ash, Stabilization         

I. INTRODUCTION 

In  many  situations,  soils  cannot  be  used  directly as  road 

service layers, foundation layers and as  a  construction  

material;  hence  the  properties  of those  soils  should  be  

changed.   Expansive  soils  are one  of  those  kinds  of  

soils  whose  volume  change takes  place  while  it  comes  

in  contact  with  water.  It expands  during  the  rainy  

season  due  to  intake  of water  and  shrinks  during  

summer  season. The wetting  and  drying  process  of  a  

subgrade  layer composed of black cotton (BC) soil result 

into failure of  pavements  in  form  of  settlement  and  

cracking. Therefore,  prior  to  construction  of  a  road  on  

such subgrade, it is important either to remove the existing 

soil  and  replace  it  with  a  non-expansive  soil  or  to 

improve  the  engineering  properties  of  the  existing soil 

by stabilization. 

Expansive soil covers nearly 20% of the land mass in 

Indian. In Tamilnadu region  the  expansive  soils  are  

identified  by name „Black Cotton‟ soil. These soils possess 

weak  properties due to presence of clay minerals known as 

„Montmorillonite‟. Typical behavior of soil results into 

failure of structure in form  of settlements cracks etc. 

Therefore it is important to remove the existing weal soil 

and replaced it with a non-expansive soil or improves the 

properties of weak soil by stabilization. 

Today,  world  faces  a  serious  problem  in  

disposing  the  large quantity  of  agricultural  waste.  The 

disposal  of  agricultural waste  without  proper attention  

creates  impact  on environmental  health.  It disturbs  

ecosystem,  causes  air pollution,  water pollution  etc.  The  

engineers  have  to  take challenge for safe disposal of 

agricultural waste. This research  undertakes use of 

agricultural waste in stabilizing black cotton soil, various 

attempts have been made to improve the strength of soil 

using different chemical additives in combination with lime 

and cement, but research work has to focus more on use of 

cheaper and locally available material. 

Bagasse  ash  is  a  fibrous  material  obtained  from  

sugar  cane plant  after  the  extraction  of  sugar  cane  juice.  

Sugar  factory waste  bagasse  is  used  as  bio  fuel  and  in  

manufacturing  of paper.  Sugar industry  produces  30%  

bagasse  for  each  lot  of crushed  sugar  cane,  when  this  

bagasse  is  burnt  the  resultant ash is known as „Bagasse 

Ash‟. Bagasse shows the presence of amorphous  silica,  

which  is  an  indication  of  pozolonic properties, 

responsible in holding the soil grains together  for  better  

shear  strength.  The  use  of  bagasse  ash  as  stabilizing  

material  for  black  cotton  soil  can  be  checked  under  

various  tests  such  as  standard  proctor  test,  unconfined  

compression test, California bearing ratio, atterbergs limit 

etc. 

Sugarcane straw ash which is a voluminous by-

product in the sugar mills .when juice is extracted from the 

cane. It is, however, generally used as fuel to fire furnaces in 

the same sugar mill that yields about 8-10% ashes 

containing high amounts of un-burnt matter, silicon, 

aluminum, iron and calcium oxides. The ash, therefore, 

becomes an industrial waste and poses disposal problems. 

Sugarcane straw ash is rich in amorphous silica indicated 

that it has pozzolanic properties, which helps in stabilization 

of soil. A pozzolan is a siliceous or alumino siliceous 

material that, in finely divided form and in the presence of 

moisture, chemically reacts at ordinary room temperatures 

with calcium hydroxide released by the hydration to form 

compounds possessing cementitious products.  
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A. Objectives of the Study 

The basic objectives of study of black cotton soil are as 

following: 

(1) To use agricultural waste bagasse ash as a 

stabilizing material and to solve the problem of 

waste disposal. 

(2) To  evaluate  the  properties  of  black  cotton  soil 

before and after stabilization with bagasse ash(BA) 

and Sugarcane straw ash(SCSA). 

(3) To evaluate the suitable blend that can be used in 

the stabilization of black cotton soil. 

(4) To  evaluate  the  strength  characteristics  of  the 

black  cotton  soil  for  different  blends  with 

bagasse  ash  and  Sugarcane Straw ash with  

different percentage combinations (3, 6, 9,12% BA 

and 3, 6, 9,12 % SCSA) 

B. Scope of the Study 

In remote rural villages, the development of road  network  

is  of  vital  importance  in  the socioeconomic  

development.  Especially  the  rural  villages having black 

cotton soil as subgrade is very difficult to  lay  the  

pavement.  As  the  bagasse  Ash  is  an industrial waste 

from cane mills, the optimum usage of  this  material  in  

subgrade  soil  stabilization  will bring down the 

construction cost of the pavements. In our study an attempt 

is made to stabilize black cotton soil with addition of 

bagasse ash and additive.  The strength parameters like 

CBR, UCC are determined to know the suitability of 

material. 

C. Requirement of soil stabilization for Black soil 

Black  cotton  soil  is  the  Indian  name  given  to  the  

expansive soil deposit in the central part of the country. 

Black cotton Soil is a  residual soil, which have been formed 

from basalt or trap and  contain  the  clay  mineral  

montmorillonite  that  causes excessive  swelling  and  

shrinkage  characteristics  of  the  soil.  

The swelling behavior of the soil would depend largely on 

the type  of  clay  minerals  that  are  present  in  these  soils  

and proportions  in  which  they  are  present.  The  swelling  

and shrinkage  of  the  black  cotton  soil  can  lead  to  

damage  the foundations of the buildings  and road 

pavements. This results in  difficulty  of  construct  of  

foundation  on  such  soil,  so  this soil needs special care. 

This soil produces excessive settlement of  the  foundation  

due  to  high  compressibility.  So  it  is important to 

improve the geotechnical properties of the black cotton soil. 

II. LITERATURE REVIEW 

Many  researchers  attempt  to  stabilize  the  black  cotton  

soil with  use  of  cementious  materials  and  agricultural  

waste  as  a combination; here we discuss some of works 

based on use of bagasse  Ash and   Sugarcane Straw Ash 

which  used  in  combination  with  cement  or  any other 

material. 
Douglas O.A. Osula,  Sr. Lecturer, Dept. of Civil,  

Auchi  Polytechnic,  Bendel  State,  Nigeria conducted  a  

study  on  Evaluation  of  Admixture Stabilization for 

Laterite soil (2).in this study Portland cement is used as the 

stabilizer and hydrated lime as the  admixture  to  stabilize  

the  problematic  clay.  The results  presented  showed  that  

there  is  increased strength gain with time. In addition, high 

durability is recorded for the range of mixes tested. 

Accordingly, unconfined  compressive  strength  (UCS)  and 

California bearing ratio (CBR) values of 1.38 N/mm
2
 and  

90%,  respectively,  are  recommended  as evaluation  

criteria  for  this  form  of  stabilization  for problem  

laterite.  This  high  value  of  UCS  compared with the 

conventional value of 1.08 N/mm
2
 for lime stabilization  is  

justified  by  the  superior  pozzolanic nature of the 

cementitious reaction in this admixture stabilization. 

M.  Chittaranjan,  M.  Vijay,  D.  Keerthi  studied  

the ‗Agricultural  wastes  as  soil  stabilizers‘.  In  this  study 

Agricultural wastes such as sugar cane bagasse ash, rice 

husk ash and groundnut shell ash are used to stabilize the 

weak sub grade soil. The weak sub grade soil is treated with 

the above three wastes separately at 0%, 3%, 6%, 

9%,12%and 15% and CBR test is carried out for each per 

cent .The results of these tests showed improvement in CBR 

value with the increase in percentage of waste. 

Moses  G.,  K.  J.  Osinubi  studied  the  ‗Influence  

of Compactive  Efforts  on  Cement-Bagasse  Ash  

Treatment  on Expansive Black Cotton Soil‘  The dark grey 

soil used in this  study  was  obtained  along  Gombe-Biu  

road  in  Yamatu  Deba  Local Government Area of Gombe 

State using the method of disturbed sampling. The index 

properties were determined on the  natural  and  treated  

soils  with  Stepped  percentages  of cement (i.e., 0, 2, 4, 6 

and 8%) were admixed with 0, 2, 4, 6 and  8%  of  bagasse  

ash  by  dry  weight  of  soil.  All the compactions involving 

moisture-density relationships, CBR and UCS tests were 

carried out by using energies derived from the standard 

Proctor (SP), West African Standard (W AS) and modified 

Proctor (MP) energies. Finally An optimal blend of is 8% 

OPC/ 4% BA is recommended for treatment of expansive 

black cotton soil for use as a sub-base material. 

Ken  C.  Onyelowe,  Dept.  of  Civil Engineering,  

College  Michael  Okpara  University  of Agriculture, 

Nigeria  has performed test on  ―Cement Stabilized Lateritic 

Soil and the Use of Bagasse Ash as  Admixture(7)‖.  In  this  

study  the  lateritic  soil collected  from  Akwuete  borrow  

site,  Ukwa  East Local  Government  Area  of  Abia  State,  

classified as an  A-2-6  soil  on  the  AASHTO  

classification  was stabilized using 4% and 6% cement with 

variations of bagasse ash ranging from 0%(control), 2%, 

4%, 6%, 8%, and 10% by weight of the dry soil. The effect 

of bagasse ash on the soil was investigated with respect to  

compaction  characteristics  and  California  bearing ratio  

(CBR)  tests.  The  results  obtained  indicate  a decrease  in  

maximum  dry  density  (MDD)  with  4% cement  content  

and  an  increase  with  6%  cement content.  There  is  also  

an  increase  in  optimum moisture content (OMC) for both 

4% and 6% cement content  all  with  increase  in  bagasse  

ash  content  of  0%, 2%, 4%, 6%, 8%, and 10% by weight 

of the soil  on  the  constant  cement  contents  of  4%  and  

6%.  An  increase  was  also  recorded  in  the  CBR  of  the  

soil. This  shows  a  potential  of  using  bagasse  ash  as 

admixture in cement stabilized lateritic soil. 

In our research mechanism we are going to use 

Bagasse ash alone to stabilize the soil. The attempt gives an 

idea weather use  of  any  cementing  material  in  addition  

to  bagasse  Ash  is essential or not. 
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III. PROBLEM SUMMARY 

A. Problems of Construction in Black Cotton Soil Areas 

It  is  a  well-known  fact  that  water  is  the worst  enemy  

of  all  structures,  particularly  in expansive  soil  areas.  

Water penetrates into the foundation from three sides viz. 

top surface, and from bottom layers due to capillary action. 

The specifications in expansive soil areas must take these 

factors into consideration.  The surfacing must be 

impervious, sides paved and soil beneath well treated to 

check capillary rise of water. 

It  has  been  found  during  handling  of  various 

investigation project assignments for assessing causes of  

structural  failures  that  water  has  got  easy  access into  

the  foundations.  It saturates the soil and thus lowers its 

bearing capacity, ultimately resulting in heavy depressions 

and settlement.  Water lubricates the soil particles and 

makes the mechanical interlock unstable.  In  the  top  

surface,  raveling,  stripping  and cracking  develop  due  to  

water  stagnation  and  its seepage  into  the  bottom  layers.  

Generally, construction agencies do not pay sufficient 

attention to the aspects of construction and maintenance  of 

sides.  In expansive  soil  areas,  unpaved  offsets  pose the 

maximum problem as they become slushy during rains, as 

they are most neglected lot. 

IV. LABORATORY SET UP 

A. Material Collection 

1) Black Cotton Soil: 

The black cotton soil was collected from Tiruchirappalli 

zone, Tiruchirappalli Dist- Tamilnadu,  (INDIA), by using 

technique of disturbed sampling. A sample of collected 

black cotton soil. The laboratory experiments are conducted 

on pure black cotton soil in semi solid state and there results 

are shown in table 4.1 

Typical  behavior  of  these  soils  under different  

climatic  conditions  has  made  the construction  and  

maintenance  of  the  roads  not  only expensive, but also 

difficult. Black Cotton soils are highly clayey soils, grayish 

to blackish in colour found in several states in  

India. The black cotton soils have been formed from basalt  

or  trap  and  contain  the  clay  minera montmorillonate,  

which  is  responsible  for  the excessive  swelling  and  

shrinkage  characteristics  of  

soil. 

S.No Laboratory Test Result 
Relevant 

IS Codes 

1. Colour 
Grey-

Black 
-- 

2. Specific Gravity (G) 2.56 
IS-2720 

Part III 

3. Water content (w) 10.23% 
IS-2720 

Part II 

4. Liquid Limit (WL) 62% 
IS-2720 

Part V 

5. Plastic Limit (WP) 30.12% 
IS-2720 

Part V 

6. Plasticity Index (IP or P.I) 27.40% 
IS-2720 

Part V 

7. Free Swell Index (F.S.I) 27 
IS-2720 

Part XI 

8. 
Optimum Moisture Content 

(O.M.C.) 
21.12 % 

IS-2720 

Part VIII 

9. 
Maximum dry density 

(KN/m
3
) 

1.315 
IS-2720 

Part VIII 

10. 
California  bearing  ratio  

(CBR) 
12.35 

IS-2720 

PartXVI 

11. 
UnconfinedCompressive 

Strength (U.C.S.) at OMC 

2.69 

Kg/cm
2
 

IS-2720 

Part X 

Table 4.1: Geotechnical Properties of Soil Used 
2) Sugarcane Bagasse Ash 

sThe  Bagasse  is  the  fibrous  waste  produced  

after the extraction of the sugar juice from cane mills.  

Bagasse  ash  is  the  residue  obtained  from  the 

incineration of bagasse in sugar producing factories. This  

material  usually  poses  a  disposal  problem  in sugar  

factories  particularly  in  tropical  countries.  In many  

tropical  countries  there  are  substantial quantities  of  

Bagasse  is  rich  in  amorphous  silica  

indicated that it has pozzolanic properties. Utilization  

of  industrial  and  agricultural  waste  products  in  the  

construction of roads has been the focus of research  

for  economical  and  environmental  reasons. 

The bagasse ash was collected from perambalur 

sugar mills ltd.  Ltd,  Perambalur-Dist, Tamilnadu (India). 

The chemical properties of bagasse ash were obtained and 

shown in table 3.2.  The laboratory test results on bagasse 

ash are as follow 

Colour – Black 

Specific gravity – 1.316 

S.No Description of Properties Percentage (%) 

1. Silica (SiO2) 64.38 

2. Magnesium (MgO) 0.85 

3. Calcium (CaO) 10.26 

4. Iron (Fe2O3) 4.56 

5. Sodium (Na2O) 1.05 

6. Potassium (K2O) 3.57 

7. Alumina (Al2O3) 11.57 

Table 4.2: Chemical Properties of Bagasse Ash 

B. Additives 

1) Sugarcane Straw Ash 

Pozzolan can be defined as a siliceous, or siliceous and 

aluminous material, which in itself possesses little or no 

cementations value but will, in a finely divided form, such 

as a powder or liquid and in the presence of moisture, 

chemically reach with calcium hydroxide at ordinary 

temperatures to form permanent, insoluble compounds 

possessing cementious properties. 

 All of the sugarcane species interbreed, and the 

major commercial cultivars are complex hybrids 

(Wikipedia, 2007b). Several experiments and papers discuss 

the characterization of sugar industry solid waste as 

pozzolanic materials (Frı´as M. and Cement and Concrete 

Research, 2005). Table 3.3 shows the chemical composition 

of sugarcane straw ash. It was already known that sugarcane 

bagasse and sugarcane straw (sugarcane leaves) can be 

recycled in the manufacture of commercial cements and 

other composites, either as raw material or as pozzolanic  



Role of Additives in Expansive Soil to Improve Stabilization Performance Using Biomass Silica 

 (IJSRD/Vol. 3/Issue 04/2015/102) 

 

 
All rights reserved by www.ijsrd.com 410 

material. For use as pozzolans, the agricultural wastes need 

prior calcination but pozzolanic activation can vary 

substantially as a result of the calcining conditions and the 

source of the materials 

Oxides 800° C 1000° C 

Silica (SiO2) 70.20 % 70.99 % 

Aluminium(Al2O3) 1.93 % 2.08 % 

Iron (Fe2O3) 2.09 % 2.25 % 

Calcium (CaO) 12.20 12.44 

Magnesium (MgO) 1.95 2.01 

Potassium (K2O) 3.05 3.10 

Sodium (Na   

Table 4.3 Chemical Composition For Sugarcane Straw 

Ashes 

(Source Fri‘as and Concrete Research, 2012) 

V. METHODOLOGY 

A. Experimental Programme 

Basic  laboratory  tests  (Attenberg‟s  limit,  compaction,  

CBR, UCC)  were  carried  out  on  black  cotton  soil  

sample,  and  on combination  of  soil  and  bagasse  ash  to  

determine  the  basic properties of soil sample. 

 Then  the  stabilization  of  black  cotton  soil  with 

bagasse  is  carried  out  by  blending  the  soil  

with different  percentages  of  bagasse  ash  (3%,  

6%,  9% and  12%)  and  then  optimum  

percentage  of  bagasse Ash can be added have 

determined. 

 To determine the strength behaviour of black 

cotton soil  with  bagasse  ash  waste,  the  

laboratory  tests (compaction,  California  bearing  

ratio,  unconfined compressive strength) are 

carried. 

 The strength tests are carried out on each 

percentage of  blends.  By  getting  the  results  of  

all  these  blends the comparison of the best 

suitable additive mix will be carried out.  

 The results are concluded suitably IS 2720 

B. Sample Preparation 

Soil sample as received from the field is dried in the air  or  

in  sun.  The  clods  are  broken  with a  wooden mallet to 

hasten drying. The organic matter, like tree roots and pieces 

of bark were removed  from  the sample. They the sample is 

kept in oven for drying at 110°C temperature for 24hrs. For 

the tests like liquid limit, plastic limit, light compaction the 

sample was air dryed. Using the sample the basic laboratory 

tests are conducted as specified. Four  different  blends  are  

prepared for replacement of soil in varying proportion of 

(3%, 6%, 9% and 12%) 

 Firstly  black  cotton  soil  was  kept  in  oven  for 

removing moisture content and drying at 110°C 

temperature for 24hrs is done. 

 Then  the  agricultural  waste  bagasse  ash  is  also 

kept in oven for maintaining the dry form of the 

ash. 

 For different blend mixes the bagasse ash content 

was  taken  according  to  certain  percentages  by 

weight  of  soil  and  it  is  mixed  with  soil  in  dry 

form itself. 

 Similarly  for  the  blend  mix  with  SCBA  and 

SCCA, all the materials are taken in dry form and 

mixed  mechanically,  then  the  test  procedure  is  

conducted. 

VI. RESULTS AND DISCUSSIONS 

Basic Properties of Black Cotton Soil which  

are determined by conducting laboratory tests as per IS code 

specification are tabulated in the table 4.1 

A. Results of black cotton soil (BCS) stabilized with 

bagasse ash (BA) 

After  the  determination  of  basic  properties of black 

cotton soil, soil stabilized with bagasse ash and  the  strength  

parameters  like  MDD,  CBR  and UCC  were  determined  

by  conducting  compaction, CBR  (California  bearing  

ratio)  and  UCCS (unconfined  compressive  stress)  tests.  

The  tests  results and graphs with the addition of waste 

(bagasse ash) have shown in the following tables.Table 6.1  

% 

Replacement 

Pure Black 

Cotton Soi 

Black cotton soil + % 

Bagasse ash 

MDD OMC MDD OMC 

0 1.315 21.12% -- -- 

3 -- -- 1.41 20.95% 

6 -- -- 1.44 19.83% 

9 -- -- 1.38 16.23% 

12 -- -- 1.33 16.01% 

 
Fig 6.1: Graph Showing Variation Of MDD Value 

With Addition Of Bagasse Ash 

 
Fig. 6.2: Graph Showing Variation of CBR Value 
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B. Results  of  CBR  test  for  Black  Cotton  Soil Stbilized 

with Bagasse Ash 

% 

Replacement 

Black cotton soil + % Bagasse ash 

CBR Values 

0 12.35 

3 15.93 

6 22.04 

9 17.39 

12 12.5 

Table. 6.2 : Results of California Bearing Ratio Test 

 
Fig. 6.3: CBR Variation With % Replacement of Bagasse 

Ash 

The unsoaked CBR values give the idea about the 

strength and bearing  ability  of  soil.  The  result  shows  

that,  CBR  values increase  rapidly  for  3%  and 6%  

replacement  of  bagasse  ash, but then after suddenly drop 

to lower values. We have seen, as %  of  bagasse  ash  

increase  OMC  decreases,  which  somehow responsible for 

decrease in CBR values. At low energy levels less water is 

available for controlling the process of hydration, which 

leads to form  weal bonds and resulted in less strength. The  

maximum increase  was observed for 6% replacement of 

bagasse ash. 

C. Results of black cotton soil (BCS) stabilized with 

bagasse ash (SBA) and Additives (SCSA) 

The  black  cotton  soil  (BCS)  stabilization with bagasse 

ash (BA) had showed very less change in  the  value  of  

MDD,  CBR  and  UCC.  Further  the stabilization  with  the  

combination  of  different percentage of bagasse ash (BA) 

and sugarcane straw ash (additives) is carried and the test 

results are tabulated as below  

 
Fig. 6.4: Graph Showing Variation of MDD For 

BCS with the addition of bagasse ash and SCSA 

Fig. 6.5: Graph Showing Variation of CBR Value for BCS 

With the Addition of Bagasse Ash and SCSA 

 
Fig. 6.6: Graph Showing Variation of Compressive Stress 

for BCS With the Addition of Bagasse Ash and SCSA 

VII. CONCLUSIONS 

The use of agricultural waste slightly improves the 

properties of  expansive  soils,  bagasse  can  be  used  as  

replacement  in black  cotton  soil  up  to  certain  limits.  

The black cotton soil was initially tested for the basic 

properties as the results shown in  Table 3.1 shows  the  

properties  of  black  cotton  soil  before stabilization. Then 

the addition of bagasse ash waste and additives for black 

cotton soil  gave considerable variations  in  values  of  

Density,  CBR  and Compressive stress. With those results 

the following conclusions are drawn and the  properties  

which improves are discussed here 

 The basic laboratory test results showed that the 

soil  belong  to  A-7-6  group  as  per  HRB 

classification  with  low  permeability,  low 

strength and high volume change properties. 

 It  was  observed  that  by  the  addition  of  bagasse 

ash  for  black  cotton  soil,  the  density  has  no 

significant  changes,  but  the  CBR  and  UCS 

values have been increased with the addition of 6 

% bagasse ash. 

 The  blend  results  of  bagasse  ash  with  different 

percentage of cement  for black cotton soil gave 

change  in  density,  CBR  and  UCS  values.  The 

density values got increased from 15.16 KN/m
3
 to  

16.5  KN/m3  for  addition  of  6 %  bagasse  ash 

with 9% Sugarcane straw Ash, Then CBR values 
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got increased from 2.12 to 5.43 for addition of 6% 

bagasse ash with 9% cement and UCS values got 

increased to 174.91 KN/m
2 

from 84.92 KN/m
2 

for 

addition of 6% bagasse ash with 9% sugarcane 

Straw Ash(SCSA). 

 Addition  of  waste  (bagasse  ash)  gave  probable 

increase  in  strength  values  but  with  the  blend 

with  Sugarcane Straw Ash (SCSA)  gave  more  

increased strength values. Hence 6 % of bagasse 

ash can be used with soil to increase the strength, 

While the blend with 6 to 9% SCSA with addition 

of 6 to 8% bagasse ash will give higher strength 

values. 

Based on the summary of results discussed above, it 

was concluded that sugarcane straw ash was an effective 

stabilizer for improving the geotechnical properties of black 

cotton soil samples. 
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