
© 2019 JETIR June 2019, Volume 6, Issue 6                                                               www.jetir.org (ISSN-2349-5162) 

JETIR1907T61 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 614 
 

Stabilization Of Clay By Using Wood Ash And Fly 

Ash 
 

R.APARNA 

ASSISTANT PROFESSOR 

SREE DATTHA INSTITUTE OF SCIENCE & TECHNOLOGY, 

 

P.Aravind Rao, A.Dheeraj Reddy, N.Pratheep, M.Manoj 

Students, 

Sree Dattha Institute of Science & Technology. 

 
Soil is a particular material. Some waste material, for example, fly debris, wood debris, rice husk debris, lake debris may 

use to make the dirt to be steady. Debris from biomass fuel contains a lot of CaO. Along these lines, the substitution of 

consumed lime as a fastener for residue and mud soil adjustment by wood debris and fly debris appear to be sensible 

method for usage. Expansion of such material will build the physical just as compound properties of the dirt. Properties 

to be expanded are CBR esteem, shear quality, fluid point of confinement, compressive quality and bearing limit. Pliancy 

was diminished 32% and CBR and quality expanded 25 to half and 45 to 65% the aftereffect of examination will give the 

essential fruitful usage of wood debris and fly debris as a folio for earth soil adjustment practically speaking. 
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1.INTRODUCTION 

 

As of late, the advancement of vitality creation from  biomass Austria and European Union has prompted a solid  

increment in the measure of burning lives for example remains, at  present an enormous grinding of wood debris delivered 

are arranged  of in landfills. Development of street on delicate soil risky  since delicate soil ordinarily has low shear quality 

and high  compressibility. Research center testing of soil test from to  condition show that where as the dirt from common 

site  where acidic (pH=6.0). the dirt from the dumpsite were  antacid (Ph=8.6), these outcome suggests that wood debris 

and fly  debris carries on like lime which is utilized to decrease soil corrosiveness.  Lime is likewise known to be utilized 

to improve the geotechnical  property if mud soil in creating nations, be that as it may, lime  is costly, consequently explore 

in these nations. Keep on  scan for conceivable other option. In this paper compose present  consequences of geotechnical 

lab tests on earth soil. Wood  

debris blend and evaluates the capability of fly debris adjustment  of dirt soil. 

 

II. PREVIOUS WORK ON CHEMICAL AS SOIL MODIFIER 
The adjustment of dirt and residue soil by blending consumed lime  (on the off chance that the dampness substance of the 

dirt is low, likewise hydrated lime  can be utilized) with the dirt is a counteract innovation. When  fasteners such a lime, 

concrete and fly debris are mixed with  soil within the sight of water, a lot of response happen that  bring about relationship 

of lime (CaO) in the folio and the development of cementation and pozzalanics gels.  

 

CaO+H2O = Ca(OH)2 (1)  

 

Ca(OH)2 = Ca2+ + 2(OH)- (2)  

 

Ca2+ + 2(OH) + SiO2 = CHS (3)  

 

Ca2+ + 2(OH)- + Al2O3 = CASH (4)  

 

These response are alluded to concurrent and pozzolanic response that outcome in the development of concurrent gels. 

This improved quality was seen as 

 

III. MATERIAL AND METHODS SOIL SAMPLE AND SAMPLE PREPARATION 
 

Mass examples of mud acquired from a burrowed pit at pound or  lake and taken to the research centre when they 

were air dried for  2 weeks or dried into broiler machine before testing. Wood  debris was acquired from pastry specialist 

industry and fly debris was  acquired from warm control plants. The two cinders was sieved  through ISI sifter of 75µm 

to be acquired the rubbing required  for debris mud response.  
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Element 

Oxide 

 

% 

Element 

 

Range (%)b 

 

Ground 

Limestone 

 

CaO 31.21 Ca 2.50-31.21 31.00 

K2O 0.10 K 0.10-12.00 0.12 

Al2O3 1.22 Al 0.45-32.00 0.26 

MgO 1.2 Mg 0.10-2.48 5.11 

Fe2O3 4.23 Fe 0.20-2.10 0.29 

P2O5 0.02 P 0.10-1.39 0.07 

Na2O 2.52 Na 0.00-0.54 0.08 

SiO2 53.14 N/AC N/AC --- 

 
pH 

9.23  9.00-13.51 9.90 

Table 1: Chemical Composition of wood ash & fly ash 

aThis study  

bFrom literature (Risse and Harris 2000).  

cN/A = not available. 

 

 

IV. METHODOLOGY 

The accompanying test were completed on the dirt in its common state and when blended differing extent (6,12,18,24) 

of wood debris and fly debris , particles sizes appropriation, Atterberg limit, Proctor compaction test, explicit gravity 

test, Unconfined compressive quality test and CBR esteem. The blending of fly debris and wood debris, soil and water 

was done physically in an example plate. Delegate test were done CBR forms all together that CBR worth could be 

decided at different dampness substance and compaction. Quality esteem was acquired by unconfined compressive 

testing. CBR estimation taken at 7, 14, 21, and 28 days, separately, to decide the advancement of solidarity with time 

explicit gravity just as the pH of the wood debris and fly debris was likewise decided pH, Specific gravity and lime 

organization of fly debris and wood debris. The dirt soil was estimated by two strategy Eades and Grim.  

 

 

 

V. RESULT AND DISCUSSION 

The pH of each fly and wood debris and soil was estimated utilizing the methodology depict in Eades and Grim. ASTM 

DS239 utilized a strong to refined water proportion 1:4 and 2-h slack between blending pH estimation. These two-

technique utilized strong water proportion 1:5 the fly debris and wood debris were moreover estimated 1, 2, 6, 24, 48, 

and 96 hr. The particular gravity test on wood debris yield normal worth 10.2 and 2.2 individually. The synthetic creation 

test brings about Table no.1. The consequence of cinders in basic and of low explicit gravity when contrasted and normal 

soil grain. There is nearness of salt furthermore, salt earth metals which unavoidable yield a basic arrangement. CaO2 is 

a significant constituent as in time. 
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VI. PARTICLE SIZE DISTRIBUTION 

Ashes% Combine silt and clay Sand Gravel 

0 72 10 11 

6 72 12 11 

12 59 18 18 

18 55 24 14 

 

Table 2: Grain size distribution of clay at varying percentages of fly ash and wood ash 

 

The earth soil utilized in examination included 13% rock, 11% sand, and 78% fines (sediment and dirt) the fines 

plotted in the medium pliancy scope of the casagrande versatility outline. At the point when fly debris and wood debris 

was blended in with dirt soil, there was a response in fine substance and increment sand rock content appear in Table 

no.2. the expansion of fly debris and wood debris to the mud provided of Ca2+ by separation of the item Ca2+ and H2O 

with wood debris. The subsequent Ca2+ supplanted the more fragile metallic positive particles (Na+ , K+ , and Mg2+) 

from trade complex of earth. These responses at last change the degree of the dirt. 

VII. ATTERBERG LIMIT 

 The variety of fluid point of confinement, plastic farthest point, and versatility file, with changing rates of wood debris 

and fly debris are appeared in graphically. The outcomes show that both the fluid farthest point and plastic limit 

increment with expanding level of wood debris and fly debris. These incorporate cation trade, flocculation of the dirt, 

agglomeration, and pozzalanic response. As indicated by test the initial two test response take place quickly and produce 

prompt change in pliancy what's more, growing properties of treated soil. CHS gel delivered a response covers the mud 

clasts twisting together and filling the pores. Along these lines, water assimilation is diminishes. 

% of wood ash & 

fly ash  

Liquid limit in % 

0 50 

6 55 

12 58 

18 60 

24 56 

Table 3: Liquid Limit Value for Clay Soil with Wood Ash and Fly Ash. 

% of wood ash & 

fly ash  

Plastic Limit % 

0 20 

6 21 

12 24 

18 25 

24 21 

Table 4: Plastic Limit Value for Clay Soil with Wood Ash and Fly Ash 
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A.Proctor Compaction Test 

     The expansion of wood debris and fly debris to dirt materials increment builds their ideal dampness content and 

decreased their greatest dry thickness for the equivalent compactive exertion. 

% of wood ash & 

fly ash  

OMC% 

0 20 

6 21 

12 22 

18 25 

24 22 

                        Table 5: OMC Value for Wood ash 

 

 

 

 

% of wood ash & 

fly ash  

MDD (kg/m3 ) 

0 2.06 

6 1.98 

12 2.12 

18 2.22 

24 2.18 

                 Table 6: Maximum Dry Density value for wood ash 

B. Unconfined Compressive Strength (UCS) 

Unconfined compressive strength test were conducted on specimens prepared from the soil and soil –wood 

ash and fly ash mixture following ASTM D5102. Strength test was conducted on treated and untreated soaked samples 

compacted at maximum dry density and optimum moisture at ISI and modified comp active effort.  

% of wood ash & 

fly ash  

UCS (N/cm2 ) 

0 21.2 

6 22.32 

12 51.23 

18 58.36 

24 51.23 

          Table 7: UCS value for wood ash 
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C. California Bearing Ratio 

CBR test for soil sample. It can be seen that the CBR value increase as percentages of wood ash to an optimum level. 

After mixing the wood ash the result of CBR value is favourable for soil stabilization. 

 

% of wood ash & 

fly ash  

CBR value@ 5mm 

0 3.98 

6 3.22 

12 3.62 

18 4.15 

24 4.10 

                     Table 8: CBR values at 5mm deflection 

% of wood ash & 

fly ash  

CBR value@ 10mm 

0 5.98 

6 4.6 

12 5.09 

18 7.56 

24 7.20 

                            Table 9: CBR values at10mm deflection  

 

VIII. CONCLUSION 

This examination has assessed the degree to which lime placated in wood debris and fly debris can improved 

the physical, also as the mechanical property of earth. The outcomes from this research can have huge usage for making 

use of peripheral the on-location material conceivable and this bringing down development costs. Following can be 

closed from this trial examine. Most elevated quality expanded is created following 7-14 days of relieving at 20-30% of 

wood debris furthermore, fly debris – earth blend. It is accepted that "wood debris" created by the ideal (12%) remains 

substance is rapidly spent with in initial 2 weeks of restoring the suggest of these results that remains despite the fact 

that containing lime as a substance. In the wake of utilizing the wood debris material dirt soil was balanced out and it's 

utilized in development work reason. Wood debris blending in soil, soil property was expanded like as fluid limit, plastic 

point of confinement, compressive quality, and CBR esteem. After demonstrated these test outcome earth soils was 

settled by utilizing wood debris. 
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