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Abstract: 

Soil is the most important foundation substance which supports loads commencing 

the overlying structure. Soil stabilization is a course of altering various soil 

resources by different methods in order to create all the preferred engineering 

properties. Expansive soils have big volume adjust potentials with water content 

changes causes issues such as foundation damage and failures and it is challenging 

to facilities. Immense efforts have been spent on finding appropriate methods to 

stabilize expansive soils, but these stabilizers all had restrictions. Soil stabilization 

was a major frequent land enhancement method undertook for developing 

challenging resources of soil. The study reveals a sequences of evaluation carried 

for assessing an impact of bagasse ash as well coir fibre inclusion to the 

engineering and shrink-swell activity of extended soils. The soils used for the 

investigation were collected from local area: Vellode of Erode district. Bagasse Ash 

were collected from sugar mill, Tittagudi of Cuddalore district. The coir fibres were 

collected from Perundurai and Gobichettipalayam of Erode district. To explore the 

influences of bagasse ash and coir fibre on the engineering activity of extended soil, 

different percentages of bagasse ash of 1% and 2.0% and coir fibre of 0.25% and 

0.75% were studied. Unconfined compressive strength test were conducted for 

determining the compression strengths of the samples with different healing 

durations. According to this lab evaluation research, this is concluded; the extended 

soils can be consistent mixture of baggase ashes as well coir fibres. 
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I.  INTRODUCTION 

Each year will have terrific rise in manufacturing of 

industrial drain and the discard of those drain in large 

amounts causes in natural issues. This control its 

detrimental effects, some substances could be utilized as 

geotechnical admixtures. The various admixtures are 

bagasse ash, coconut fiber, lime, crushed glass and stone 

dust etc. The employment of the drain goods can be an 

ecofriendly alternative for soil stabilization in expansive 

soils (Raju Sarkar et al. 2016). More proportion of clay 

could include shrink-swell effects and bring variations in 

moisture proportion. For improving the behaviour of 

expansive soil, coir fibre binding with soil particles 

strongly resist the internal swelling pressure (Srikalpa 

RajguruMahapatra & Rupashree Ragini Sahoo, 2017). 

Stabilization of soil may be categorized under two most 

important types: alteration of soil with no including some 

consistent agent and enhancing soil resources by adding 

admixtures. Bagasse ash proportion straightly influences 

the swell-shrink activity of high plasticity of clay soil 

whereas Ground Granulated Blast Furnace Slag (GGBS) 

enhance a swelling behavior of clay. Mixing of bagasse 

ash as well GGBS enhanced swelling behaviour of 

maximum plastic clay. Free swell index as well swelling 

pressure decreasing with optimal mixing of bagasse ash 

and GGBS to untreated large plasticity clay soil . The 

creation expenditure might significantly reduced through 

choosing domestic substances which include domestic 

land for creation of sub-base course. Efficient 

employment of domestic poor soils by relating 

supplementary power utilizing  stabilizations enables 

decrease in construction expenditure and improves the 

performances for infrastructure (Prakash Chavan & 

M.S.Nagakumar, 2014). Bagasse ash is a byproduct of 

agriculture of sugarcane bagasse incineration for 

generating electricity and it inappropriate set down 

produce a major environmental problem. This stiffness as 

well strength of smooth soil can be enhanced through 
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including those drainsn with fibers collectively along the 

chemical agent (Fatahi et al. (2013). For evaluating this 

reliability of bagasse ash and sisal fiber in stabilization, 

the use of waste in road construction would significantly 

decrease the rate of erection and decrease environmental 

hazards (Ahmed Khan et al. 2019). By adding fibres as 

soil strength increases the compact power, bearing 

capacity, stability, decrease lateral distortion, settlement 

and stops the development of rigid splits in clay soils 

(Manikandan et al. 2017). 

Hydrated lime blending with bagasse fibre 

reinforcement is increasing the compact power of 

extended soil depends on healing duration, although the 

linear diminish of stabilized extended lands decreasing 

with rising of hydrated lime and bagasse fibre proportions 

(Liet Chi Dang et al. 2016). This performance of 

extended soil along the coir pith indicates the optimium 

benefits when it is combined with lime (Raziya Banu et 

al. 2015). Hydrated lime with bagasse ash is more 

effective in expansive soil for governing the 

consolidation characteristics (Manikandan & Moganraj, 

2014). To avoid the adverse health issues and 

environmental problems, bagasse ash and fly ash can be 

used in the construction industries with some treatments 

which increases the engineering properties of soils 

(Srikalpa Rajguru Mahapatra & Rupashree Ragini Sahoo, 

2017). The waste of coir fibre have been employed in 

consistent of soil that could be successfully disorted. 

Thus, insertion of fibres have considerable effect on the 

technical activity of soil-coir mixtures. This accumulation 

of unsystematic mixed polypropylene fibres caused in 

decreasing the consolidation arrangement of the clay soil. 

Extent of fibres have unimportant influence on the soil 

basic nature in contrast fibre proportions showed most 

effective as well as influential. Use of natural fibre and 

waste materials in enhancing soil resource is beneficial as 

those were domestically obtainable cheap and nature 

favourable materials. Through current research, the 

stabilizing impact of baggase ash and natural fibre - 

(coconut coir) with the expansion soil resources was 

explored. 

 

II.   EXPERIMENTAL STUDY AND 

INVESIGATION 

2.1 Materials used 

 

2.1.1 Soil: The soil samples were collected (Figure 1.) 

from local sites at Vellode, Erode district at a depth of 1.5 

- 2 m by disturbed sampling. The samples gathered 

through sites were exercised and stocked in a close-fitting 

repository in laboratory. This initial evaluation was 

carried for the samples as per to the Indian Standard Code 

of Practice for examining of soils. The results of virgin 

expansive soil completed as stated in the trial initiative 

were mentioned. The liquid limit, plastic limit, specific 

gravity, free swell index, optimum moisture content, 

maximum dry density and unconfined compressive 

strength of expansive soil are 68%, 32%, 2.58, 76.5%, 

22.5%, 1.6g/cc and 0.06kg/cm2 respectively. 

 

 

Figure 1. Sample of expansive soil 

 

2.1.2 Bagasse ash: Bagasse are pulpy fibrous residue 

materials which are obtained from sugarcane and 

sorghum stalks after crushing to extract juice. (Figure 2) 

Bagasse Ash (BA) are obtained from Shree Ambika 

Sugar Mill Company Limited, Pennadam, Tittagudi of 

Cuddalore district in Tamilnadu. The bagasse ash had an 

average moisture content of 89.50%. The sugarcane 

bagasse includes about 50% cellulose, 25% 

hemicelluloses and 25% lignin. The common compound 

of bagasse ash were: SiO2 = 78.34%, Al2 = 8.55%, Fe2O 

= 3.61%, CaO = 2.15%, Na2O = 0.12% and loss in 

ignition = 0.42%. The dried bagasse ash was cautiously 

screened and gone between 4.75 mm aperture screen and 

retained on 300 mm aperture size. 
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Figure 2. Sample of bagasse ash  

 

2.1.3 Coir fibre: The fibre from coconut has more 

advantage due to local availability, less expense and 

nature favourable substance. The Coir Fibre (CF) was 

acquired through coconut husk (Figure 3) also associates 

to the set of structural fibres. They were collected locally 

from Perundurai and Gobichettipalayam of Erode district. 

0.1 mm diameter of the coir were used for the 

investigation. The fibres were slit into the length of 5mm 

and 10 mm for Aspect Ratio (AR ) 50 and 100 

respectively. The chemical properties of CF and sample 

of coir fibre are given in Table 2. 

 

Table: 2 Chemical properties of coir fibre 

Composition Percentage 

Cellulose 43.44% 

Lignin 45.84% 

Water solubles 05.25% 

Pectin and related compounds 03.00% 

Ash 02.22% 

Hemi-cellulose 00.25% 

 

 

Figure 3. Sample of coir fibre 

 

2.2 Experimental program 

 

 Soil illustratives with particles dimension lesser than 

2.36 mm was developed through combining bagasse ash 

and coir fibre. The proportions of the materials was 

completed by blending a soil in various percentages of 

bagasse ash (1% and 2%) and coir fibre (0.25% and 

0.75%) . The evaluation was carried out over the soil 

samples combined at various percentages – 1% BA: 

0.25% and 0.75% CF: 2% BA: 0.25% and 075% CF. The 

liquid and plastic restrain evaluations was done according 

to IS: 2720 (Part 5) - 1985. Proctor compaction 

eavaluation was completed as per IS: 2720 (Part 8) - 

1983.  

 

2.2.1 Unconfined compression test 

 

  An unconfined compression examination was 

completed according to IS: 2720 (Part 10 -1991). The 

extended soil were combined with bagasse ash as well as 

coir fibre in conventional method. The untreated as well 

as treated soil samples were tested to find the MDD and 

OMC. For the MDD and OMC, soil samples of 

dimensions 3.6 cm diameter and 7.8 cm length were 

prepared for conventional unconfined compression 

strength. The samples were cured and tested at 0th, 7th 

and 14th day. The samples are evaluated and proportions 

have been studied after the curing. The unconfined 

compression testing device has fixed at a load rate of 0.75 

mm/min, and retained constant for every untreated and 

treated samples. The unconfined compressive power / 

axial stresses in unsuccess of the illustratives were 

determined relies on the axial stress to section area of the 

samples. For both the treated and untreated samples, the 

unconfined compressive strength value were acquired as 

the standard of the three unconfined compressive strength 

evaluations of all the soil samples. 

III.  RESULTS AND DISCUSSIONS 

 The virgin expansive soil were mixed with 1% and 2% 

of bagasse ash with coir fibre in various proportions: 

0.25% and 0.75% with two various strand ratios of 50 

and 100. The UCC experiment outcomes for 1% and 2% 

of bagasse ash and 0.25% and 0.75% coir fibre increases 

with increase in the curing periods, for the aspect ratio of 

50 and 100 are illustrated. (Fig: 4 to 13). 

 



 

March-April 2020 

ISSN: 0193-4120 Page No. 6913 - 6919 

 

 

6916 Published by: The Mattingley Publishing Co., Inc. 

 
Figure 4. Variation of UCC value with 1BA + 

0.25 CF for (AR 50) at 0th, 7th and 14th day 

 

 
 

Figure 5. Variation of UCC value with 1BA + 0.25CF for 

(AR 100) at 0th, 7th and 14th day 

 

 
 

Figure 6. Variation of UCC value with 2BA + 0.25 CF 

for (AR 50) at 0th, 7th and 14th day 

 

 
 

Figure 7. Variation of UCC value with 2BA + 0.25 CF 

for (AR 100) at at 0th, 7th and 14th day 

 

 
 

Figure 8. Variation of UCC value with 1BA + 0.75 CF 

for (AR 50) at 0th, 7th and 14th day 

 

 
Figure 9. Variation of UCC value with 1BA + 0.75 CF 

for (AR 100) at 0th, 7th and 14th day 
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Figure 10. Variation of UCC value with 2BA + 0.75 CF 

for (AR 50) at 0th, 7th and 14th day 

 

 
 

Figure 11. Variation of UCC value with 2BA + 0.75 CF 

for (AR 100 at 0th, 7th and 14th day 

 

 
 

Figure 12. Variation of UCC value with curing period for 

four mixes (AR 50) 

 
 

Figure 13. Variation of UCC value with curing period for 

four mixes (AR 100) 

 

The  UCC strength values for the treated sample rises 

linearly with the growth in percent of  coir fibres. The 

overall movement indicates that the UCC potency of used 

extensive soil raises in the majority of the instances with 

the rise in percent of coir fibres both bagasse ash  along 

with coir fibres. The highest values of UCC power were 

attained at 2% to bagasse ash and 0.75% to coir fibres. 

The gain in power along the growth in  coir fiber material 

is a result of the growth in addition of water material in 

the ground and as a result of interlocking of fibre with all 

the soil matrix.  The  UCC power for the two samples 

raised with the growth in healingduration.  The highest 

values have been attained for the healing duration of 14 

days as the healing period raises the water content from 

the soil reduces.  Thus, shows the reduction in cohesion 

as well as enriches the friction involving coir  fibre and 

soil particles. The UCC strength values of used extensive 

soil were nearly the identical for both the Aspect Ratios 

(50 and 100)  coir  fibres. The growth in amount of  coir 

fibres might lead to a finer interlocking procedure, 

through offering a substantial region of exposure with the 

soil particles. 

IV.  CONCLUSIONS 

 The study conculded that for the aspect ratio 100, the 

UCC value goes on increasing for 0th, 7th and 14th day 

curing period. However for aspect ratio 50, the UCC 

value increased upto 7th day and decreased later on. The 

strength reduction is due to the rise in extent of coir fibres 

might cause finer interlocking procedure, through 

offering a substantial region of exposure with the soil 
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particles. Theis fibre length for aspect ratio 50 is much 

smaller when compared to aspect ratio 100 which 

decreased the power of the stabilized ground. 

 

 Excessive relative analysis of the already available 

experiments point out that several admixtures could 

improve the geotechnical resources of expansive soils. 

There were several combinations of admixtures in which 

the characteristics of those expansive soils have been 

managed. The usage of coir fibre as augmentation in 

expansive soils causes in 68.25% increase of UCC 

strength value in comparing to untreated expansive soils. 

Bagasse ash could be employed along with several fibre 

goods as a association to additionally purify the 

geotechnical resources of expansive soils; used bagasse 

ash (2%) along with coir fibres (0.75%) to gain moderate 

UCC value of 0.11kg/cm2.  

 The conducted studies confirmed that waste products - 

bagasse ash and coir fibres – have been employed as 

geotechnical admixture. Inclusion of those admixtures 

modifies the physical and compaction elements of 

cohesive soils. This is appraised that bagasse ash and coir 

fibres combined as admixture in expansion soil 

stabilization certainly facilitates to hamper the image of 

drain by products bagasse ash on the environment in line 

with reducing the building cost. 
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