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ABSTRACT 

 
Pond ashzknown as a cohesionlesszmaterial having veryzless plasticity andzhas possiblity tozbe 

utilizezas a fill material in Geotechnicalzstructures like retainingzwalls, embankmentz, below 

pavement, structuralzland filling etc.zHowever according tozthe literature reviewzcompacted 

pondzash, which provideszsimilar strain that ofzthe earth material similarlyzgraded. in dry and 

moderatelyzwet conditions, afterzthe saturation it loseszits  shearzstrength significantly . So in 

mostzof the designzit is recommended thatzprovisions should made. tozkeep the waterzaway 

from thezcompacted. pond ashzfills by given that a layerzof compacted soilzto cover 

it.zHowever the strengthzof the compacted pond ashzfills can be recollectedzpartially by 

reinforcingzit in a properzmanner. Soilzreinforcement techniqueais one of allzthe morezstandard  

techniques  used for  increasingzthe load carryingzcapacity  of  poorzsoils.  Metalzstrips,  

syntheticzgeotextiles, geogridzsheets, natural geotextiles at randomlyzdistributed, synthetic and 

naturalzfibers are used effectivelyzas  reinforcing  materials  tozsoil.  Further, the reinforcement 

of soilzcauses important improvement inzphysical property, shearzstrength, different zproperties,  

bearing capacity andzeconomy. This canzbe a relatively easyztechnique for 

groundzimprovement and has tremendouszpotential as a cost effectivezsolution to several 

Geotechnicalzproblems. 
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1.zINTRODUCTION 
 

There is necessityato increasing theausage of coalaashes. PondaAsh because of a nonaplastic 

cohesion lesszmaterial hasapotential to be usedaas a fillzmaterial in Geotechnicalastructures like 

retainingawall, embankment,abelow pavement  etc.,. Soilareinforcement technique isaone of all 

the standardatechniques used foraimprovement of poorasoils. Metalastrips, 

syntheticaGeotextiles, geogridasheets, natural Geotextiles atarandom distributed, asynthetic  and  

naturalafibers  are veryaeffectively  used  asareinforcing materials forathe poor soil. Further, 

reinforcementaof soil with anotheramaterial develops important improvementain physical 

property,ashear strength,aload carryingacapacity, bearing capacity and low-cost of the project. 

This can beaa reasonablyaeasy technique foraground improvement and has tremendousapotential 

as a costaeffective explanationato several Geotechnicalaissues. Keeping thisaunderstanding 

associate experimentalastudy  is  going  toabe  done  using  geotextilealayer at 

differentapositions in pond ashabeds. The Geotextilealayer area unit organized atadifferent 

intervals inathe soil sample withavaried soil layerathickness and densityaof pond ash. In the 

laboratoryaa model test isaperformed to determineathe bearing  capacityaof soil using different 

combinationaof reinforcement withadifferent geotextile deptharatio and varyingathickness of 

pondaash beds. Further,athese test resultsawill be comparedawith the result of soilawhich is 

unreinforced. 

The currentaelectricity generation in Indiaaby all the sourcesais 12,058 MW, 65- 70 % of thatais 

thermalapower (mostly coalabased). According toaan estimate 100,000 Capacityaor additional 

would be neededawithin  the  next afifteen  years  as  a  resultaof  repeatedly  increasingademand  

for  electricity. aIn India ashageneration is arounda175 million tons / year andais about to 

continueaat a high rate intoathe probableafuture. Flyaash is that thearesidue of theacoal 

combustionamethod in power plants.aNearly 73 of India’satotal installed powerageneration 

capacity iszthermal, of that  primarilyzcoal based  generationzis  almost  90 %  (diesel,zwind,  

gas & zamp;  steamzadding  to  concerningzz10 %). The 85 utilityzthermal power stations, 

additionallyztoo many confinedzpower plants, use bituminouszor sub-bituminous coalzand 

produce largeavolumes of flyaash. High ashzcontent (30-40%) of Indianzcoals is contributingzto 

those largezvolumes of fly ash. Atzpresent, nearly a hundredzand  seventy  millionztons  of zfly  

ash  are  beingzproduced  annually  in zIndia  and  nearly 65,000 acreszof land arezpresently 

engagedzby ash ponds.zIndia’s dependence on coalzas a source of energyzshall continue within 

the nextzera and so flyzash management wouldzremain a very importantzarea ofznational 

concern. Its undifferentiatingzdisposal needs largezvolumes of land, water andzenergy. Pond ash 

depositzpossess highzcompressibility, low bearingzcapacity, due to whichzacres of landzgets 

wasted. Fly ash canzbe stabilizedzusing  a geotextile reinforced bedszto increase thezbearing  

capacity  and  structureszmay  be  planned  on  ashzpond  during  a  pricezeffective manner. 
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2.  LITERATUREzREVIEW 

2.1 PONDzASH: 

An ashzpond is a plannedzstructure for the disposalzof bottom ash andzfly ash. The disposal of  

ashzmixing with waterzinto  ash  pondszis the  most  commonzash  disposalzmethodology which 

helps in  differentzways  comprises  dryzdisposal  in  landfills.zDry-handled ash is commonly 

recycledzand converted intozsome good buildingzmaterials. Wetzdisposal has beenzmore  

prevalent  becausezof  economiczreasons,  but increasing environmentalzrelating problems to  

concerningzthe location of pondszfrom thermal power plantzhas  methodology tozrecognition  of  

wet  disposal.zThe wet methodologyzcomprises of constructing a large pondzand filling it with 

ashzslurry (fly ash mixedzwith water), permitting thezwater to drain intozthe ground and 

evaporatezfrom the ash overztime.zThe ash pond areazunit typically shaped usingza ring 

embankment to borderzthe disposal site.zThe embankments  square  constructzusing  similar  

designzparameters  as  embankmentzdams, together with zonedzconstruction with clayzcores. 

Thezplanning technique is primarilyzbased on handling seepage andzmaking definite slope 

stability.zReinforced  earth  is  azmaterial  that  could  be  azarrangement  of  soil  and  

reinforcement,zproperly placed to toleratezthe developed tensilezstresses and furthermore it 

improveszthe resistance  of  the  soilzwithin  the  direction  ofzthe  greatest  stress.zThe  critical 

options  of earthzreinforced with a extra material  arezthe friction between thezearth and 

reinforcement,zby means of friction thezsoil  transfer forces tozthe  reinforcement.zThe  

reinforcement  haszconsequently  developed  tension  whenzthe  earth  mass  is  subjectedzto  

shear  stresseszalong  the reinforcement. 

 
2.1.1 SOURCEzOF MATERIALSz: 
 
PondzAsh:  The pondzash  was  collected  in  gunnyzbags  from  Thermal powerzplant NTPC 

Badarpur.  It waszdried in the ovenzat 105˚C-110˚C andzkept in anzairtight container forzfurther 

use. 

 

ReinforcingzMaterials:  PVC netzhaving 1mm aperturezand a GI  stripzof  1mmzopening  were  

used  aszcircular  parallel  stripszfor  reinforcingzaction. 

 
2.1.2 USESzOF PONDzASH: 
 

 In Landzfill and dykezraising. 

 InzStructural fill forzregaining lowzareas. 

 Manufacture ofzPortland cement. 

 Limezfly ash Soilzstabilizing in Pavement andzSub-base. 

 InzSoil conditioning. 
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 Manufacturezof Bricks. 

 Partzreplacement in mortarzand concrete. 

 Stowingzmaterials forzmines. 

 
2.1.3zLISTOF INDUSTRIESzGENERATING POND ASH/FLYzASH: 

 
Table 2.1zList of IndustrieszGenerating PondzAsh/FlyzAsh 
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2.1.4   FACTORSzAFFECTING PROPERTIESzOF PONDzASH: 

 

 
 
2.2 USEzOF REINFORCEMENTzFOR IMPROVEMENT INzBEARING 
CAPACITY: 

 
2.2.1ZGENERAL MODESzOF SHEARZFAILURE: 
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Fig 2.1 -Modeszof bearingzcapacity failurez(vesic, 1963) 

 
2.2.2zIMPROVEMENT INzBEARING CAPACITY OFzSOIL USING 
REINFORCEMENTSa: 
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USINGZSHEET REINFORCEMENTA: 
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USINGZFIBER REINFORCEMENTZ: 
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2.2.3 BEARINGZCAPACITY IMPROVEMENT OFZPOND ASH/FLYZASH 
USING REINFORCEMENTZ: 
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2.2.4ZSCOPE OF THEZPRESENT WORKA: 
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EXPERIMENTAL WORKZAND 
ZMETHODOLOGY 
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3. INTRODUCTIONZ: 

Experimentszwere conducted to determinezvarious properties like specificzgravity, grainzsize 
analysis andzother geotechnical characteristicszlike cohesion value, internalzangle of friction, 
maximumzdry density, optimumzmoisture content ofzpond ash. Forzsand maximum and 
minimumzdry density,zbearing ratio for alteredzrelative density also examined.zThen the CBR 
value ofzpond ash was determinedzby performing tests forzboth saturated andzunsaturated 
conditions. Thezfollowing experiments werezperformed successivelyzto observe the changezin 
behavior of pondzash in differentzconditions. 

3.1 MATERIALzUSED: 

 PONDzASH: 

Thezsample passing through thazsieve of 2 mm diameter waszcollected and used in 

experiments. Pondzash was dried inzthe oven at 105˚C-110˚C andzkept in an airtightzcontainer 

for furtherzuse. 

 

3.2. SPECIFICzGRAVITY TEST: 

 
Thezexperiment is performed accordingzto the IS codezprocedure. The specificzgravity of pond 

ash waszdetermined by density bottlezand demonstrated. Specificzgravity of pond ash 

waszfound as per IS: 2720z(Part  III) 19800and obtainedzas 2.18. 

 
3.3.zDETERMINATION OFzOMC & MDDzOF PONDzASH: 

 
Thezmoisture content, dryzdensity relationships werezfound by usingzcompaction testszas per 

IS: 2720z(Part 7)z1980. For thisztest, pond ash was mixedzwith needed quantity ofzwater and 

the wetzsample was compacted in proctorzmould either in 3zor 5 equal layers usingzstandard 

proctor rammerzof 2.6 kgzand modified proctorzrammer of 4.5zkg severally. The moisture 

content ofzthe compacted mixturezdetermined as per IS:z2720 (Part II) 1973. Fromzthe dry 

density andzmoisture content relationshipz(graph), optimum moisturezcontent (OMC) and 

maximumzdry densityz(MDD) were determined.zSimilar compaction testszwere conducted with 

varied compactive energyzand therefore thezcorresponding OMC and MDD werezdetermined. 

Thiszwas done to review thezresult of compactive energyzon OMC and MDD. 

Theztest results are presentedzin Table 3.1, 3.2 and graphszwere plotted which arezshown in Fig. 

3.1,z3.2 . 

  

Lightzcompaction maximum dryzdensity =11.51 KN /m3, OMC=25.5 

Heavyzcompaction maximum dryzdensity = 12.517 KN /m3 , OMC=22. 
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Tablez3.1-Standard proctorztest results forzPond ash: 
 
Waterzcontent % Dryzdensity KN /m3 
16.8 10.59 
20.1 10.98 
23.2 11.28 
25.5 11.507 
28.1 11.37 
31 11.08 

 
 
 
Tablez3.2-  Modified Standardzproctor test resultszfor Pondzash 

 
Waterzcontent % Dryzdensity KN/m3 
15.1 11.615 
17.3 11.889 
20.2 12.203 
22 12.517 
26.5 12.007 
26.9 11.851 

 

 
 
Fig-3.1-zWater content- Dry unitzweight of pondzash for Lightzcompaction test 
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Fig-3.2-zWater content- Dry unitzweight of pondzash for Heavyzcompaction test 
  

 
3.4 GRAINzSIZE ANALYSISz: 

 
Grainzsize distributions for allzsamples pond ash waszconducted as per IS: 2720zpart (IV) for 

coarsezfractions and hydrometer analysiszwere conducted for finerzparticles. The grain size 

distribution curveszof pond ash iszpresented in Fig.z3.3. Coefficient ofzuniformity (Cu), 

coefficient ofzcurvature (Cc) and meanzdiameter (D50) of the samples for pondzash is presented 

inzTable 3.3. 

 
Tablez3.3- Grainzsize analysisz 

 
Parametersz Pondzash 
 Cu 3.85 
Cc 1.12 
D10 (mm) 0.13 
D30  (mm) 0.27 
D60  (mm) 0.5 
D50 (Mean 
diameter)mm 

0.31 
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Figz3.3- Grainzsize analysis of pondzash 

 
 

3.5zDETERMINATION OFzSHEAR PARAMATERS: 

 
Thezshear parameters of sandzand pond ash were determinezat their corresponding dryzdensity 

with compactive effortzof 595 kJ/m3 as perzIS: 2720 (Part 13)z1986. Test specimenszwere 

prepared corresponding toztheir maximum dryzdensities. These specimens werezof size 

60mm×60mm×25mm deep and shearedzat a rate of 1.25zmm/minute. The shearzstrength 

parameters ofzthe compacted specimenszwere determined fromznormal stress versuszshear 

stress plots andzit is given in Tablez3.4, 3.5. 
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Figz3.4- Normalzstress v/s shearzstress plot for Pondzash 

 
Tablez3.4- Resultszof direct shearztest for Pondzash 

 

 
Tablez3.5- Variationzof shear strengthzparameters (Cohesion and anglezof internal friction) 

 
S.No. Materialz Cohesionz(KN/m2 ) Angle ofzinternal 

friction, 
Ø(in degree) 

2 Pond ash 0 27.10 

 

Normalzstress(KPa) Shearzstress (KPa) 
40 20.2 
80 40.5 
120 60.71 
160 81 
200 102.2 
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DIRECTzSHEAR TEST MACHINEzAND DIFFERENT PARTSzOF SHEARzBOX 

 
 
3.6 -zDETERMINATION OF CALIFORNIA BEARINGzRATIO: 
 
3.6.1-zCBR valuezof compacted pondzash: 

 
Thezdesign of pavement includeszthe necessity ofzstudy of the properties ofzsub base and base 

of thezsoil. This includeszthe determination ofzstrength and bearing capacityzof the soil, 

thiszcan be accomplishedzin the field byzfinding the CBR index ofzthe  soil. Whereas,zthe study 

necessitateszthe lab tests to bezfollowed by field application, thezfollowing procedure 

determineszthe lab tests: 

Azcylindrical  mould  of  dimensionsz150 mm diameter, 175 mmzheight  is  used.zAt  MDD  

and OMCzthe  sample  is  prepared,zover  the  sample  spacer  disczis  placed  andzcompacted  
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with  the hydrauliczjack till the level ofzthe spacerzdisc reacheszthe top of the mould. 

Thezwhole setzup is placed onzthe CBR testingzmachine. Now azsurcharge simulatingzthe field 

conditions iszplaced at the middle of thezmould, and the load is appliedzwith a movable base 

setzup at a constant strainzrate  of  1.2zmm/min.  Thezpiston  applying  load  wasz50  mm  

diameter  and  thezapplied  load  was recordedztill the 13zmm penetration depthzachieved. 

Tozassess the stability  ofzpond ash the aboveztest was conducted onzthe unsoaked condition, 

accordingzto IS 2720z(Part XVI) -1987. Thezgraph plotted waszshown in Figz4.1. 

 

3.6.2-zCBR valuezof pond ashzreinforced withzGeosynthetics: 
ThezCBR  test  as  perzIS  2720  (Part  XVI)z -1987zwas  conducted  with zdifferent  size  

ofzreinforcement from 5 toz15 cm uniformly varyingzat 2.5 cm along  thezdiameter  and CBR 

valueszof pond ash atzdifferent depths is studiedz(2.5cm, z5cm,7.5cm, 10cm). Theztwo different 

kinds ofzreinforcement considered  inzthe  present  studyzare Galvanizedziron (GI) and Poly 

Vinylzchloride (PVC), and the graphszare shown in  Fig 4.2zto 4.19. 
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                ZCHAPTER 4 

 
RESULTSzAND DISCUSSION 

 

 

  



  Pagẹ 
34 

 
  

 

4.1zINTRODUCTION: 
 

Azseries of CBR testszwere conducted on compactedzpond ash and compacted pondzash 

reinforce etherzwith grid reinforcements ofzG I & PVCzare a layer of overlainzsand. The 

position ofzreinforcements and the size werezvaried. Further the thickness ofzover lain sand 

layerzand the relative densitieszof sand were variedzand CBR test conducted.zThe test results 

are presented inzthe following subzsections. 

 

4.1.1zLoad deformation ofzcompacted pondzash: 
Thezload deformation behaviorzof pond ash compacted tozeither standard proctor densitieszare  

modified proctorzdensities  as shown in fig 4.1zas the compaction  energyzincreases the stiffens 

as well aszthe failure load increaseszthe CBR valuezcorresponding toz2.5 mm penetrationzand 5 

mm penetration arezfound for sampleszcompacted atzstandard proctor density and thesezvalues 

are for sampleszcompacted at modified proctorzdensity. 

 
Tablez4.1 CBRzvalue of unsoaked compactedzpond ash: 
 

 
 
 

 
Fig.z4.1 loadzdeformation behavior ofzcompacted pondzash 
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4.1.2zLOAD DEFORMATION BEHAVIORzOF COMPACTED PONDzASH 

REINFORCED WITHzG.I &P.V.CzNETS: 

Azseries of CBR testszwere conducted inzcompacted pondzash specimens reinforcedzwith GI& 

PVC nets. Thezdiameter of the reinforcements werezvaried as 5 cm ,7.5cm,z10cm, 12.5 cm& 15 

cm andzthese reinforcement were placedzeither at 2.5 cm , 5 cm,7.5 cm&10 cm depth belowZthe 

top surface. Thezpond ash sample werezcompacted either standard Proctorzdensity or modified 

Proctorzdensity. Thezreinforcements wereznet type made up of GIzor PVC material thezload 

deformation curveszobtained for these test variableszare given in Fig 4.2zto 4.16. Figures 4.3zto 

4.9 showszthe loadzdeformation curves whenzdifferent sizes of thezreinforcements werezplaced 

at the depthzof either 2.5 cm ,5cm,7.5cm &10cmzrespectively. It’s seenzat a given depth aszthe 

size of thezreinforcement increase the stiffens of thezload settlement waszincreased sozas the 

failurezload. Furthermore as thezsamples arezcompacted with higherzload its failure load 

increase.zHowever the strainzat failure loadzis found tozbe almost samezfor the allzsizes of 

reinforcement.it iszseen that once the pondzash is reinforced G.Iznets it carriedzhigher loadzthan 

PVC reinforced pondzash atzcomparable testzconditions. This may bezdue to the higherzstiffens 

ofzG.I net than PVCznets. Further thezhigher apertureszsizes inzG.I net makes possiblezan 

interaction betweenzthe pond ash particlezbelow and abovezthe net,zwhich is absent in thezPVC 

reinforcement. Thezaperture in PVC net iszquite small prohibiting andzinteraction betweenzpond 

ashzbelow andzabove it thus actingzas azseparator. 
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Forzstandard (compactionzenergy 595zkJ/m3) - 
 
Reinforcementzposition: 2.5 cm fromztop 

 
Figz4.2 loadzdeformation behavior ofzcompacted pond ashz(standard density) reinforcedzwith  
PVCznets 
 
 

 
Figz4.3 Loadzdeformation behavior ofzcompacted pond ashz(standard density) reinforcedzwith 
GIzNets 
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Reinforcementzposition: 5 cm fromztop 
 
 

 
Fig 4.4  loadzdeformation behavior ofzcompacted pond ashz(standard density) reinforcedzwith  
PVCznets 
 
 

 
Figz4.5 Loadzdeformation behavior ofzcompacted pond ashz(standard density) reinforcedzwith 
GIzNets 
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Reinforcementzposition: 7.5 cm fromztop 

 
Figz4.6 loadzdeformation behavior ofzcompacted pond ashz(standard density) reinforcedzwith  
PVCznets 
 
 
 

 
 
Figz4.7 Loadzdeformation behavior ofzcompacted pond ashz(standard density) reinforcedzwith 
GIzNets 
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Figz4.8 loadzdeformation behavior ofzcompacted pond ashz(standard density) reinforcedzwith  
PVCznets 
 
 
 

 
 
Figz4.9 Loadzdeformation behavior ofzcompacted pond ashz(standard density) reinforcedzwith 
GIzNets 
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Figz4.10 loadzdeformation behavior ofzcompacted pond ashz(standard density) reinforcedzwith  
PVCznets 
 

 
Figz4.11 Loadzdeformation behavior ofzcompacted pond ashz(standard density) reinforcedzwith 
GIzNets 
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Figz4.12 loadzdeformation behavior ofzcompacted pond ashz(standard density) reinforcedzwith  
PVCznets 
 
 

 
 
Figz4.13 Loadzdeformation behavior ofzcompacted pond ashz(standard density) reinforcedzwith 
GIzNets 
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Figz4.14 loadzdeformation behavior ofzcompacted pond ashz(standard density) reinforcedzwith  
PVCznets 
 
 

 
Figz4.15 Loadzdeformation behavior ofzcompacted pond ashz(standard density) reinforcedzwith 
GIzNets 
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Figz4.16 loadzdeformation behavior ofzcompacted pond ashz(standard density) reinforcedzwith  
PVCznets 
 
 
 

 
Figz4.17 Loadzdeformation behavior ofzcompacted pond ashz(standard density) reinforcedzwith 
GIzNets 
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4.1.3zEFFECT OFzREINFORCEMENT SIZEzON CBRzVALUE: 
 

 
Forzcompacted atzstandard density: 

 
Atz2.5 mmzpenetration: 

 

 
Figz4.18 variation ofzCBR value withzposition of reinforcementz(samples compactedzat 

standardzdensity) 
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Fig 4.19 variation ofzCBR value withzposition of reinforcementz(samples compactedzat 

standardzdensity) 

 

At 5 mm penetration: 

 
Fig 4. variation ofzCBR value withzposition of reinforcementz(samples compactedzat 

standardzdensity) 
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Fig 4.21 variation ofzCBR value withzposition of reinforcementz(samples compactedzat 

standardzdensity)
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Fig 4.22 variation ofzCBR value withzposition of reinforcementz(samples compactedzat 

nodifiedzdensity)

 
Fig 4.23 variation ofzCBR value withzposition of reinforcementz(samples compactedzat 

modifiedzdensity) 
At 5 mm penetration : 

 

 
 Fig 4.24 variation ofzCBR value withzposition of reinforcementz(samples compactedzat 

modifiedzdensity) 



  Pagẹ 
48 

 
  

 
Fig 4.25 variation ofzCBR value withzposition of reinforcementz(samples compactedzat 

modifiedzdensity) 
TABLEz4.2: CBRzvalues of reinforced pondzash: 

Forzcompacted at standardzDensity: 
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Forzcompacted at modifiedzDensity: 
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4.1.4zEFFECT OFzREINFORCEMENT POSITION ONzCBR VALUES 

(PVCz& G.I): 

 

 
Forzcompacted at standardzdensity: 

Atz2.5 mmzpenetration: 

 

Figz4.26 variation ofzCBR value withzposition of reinforcementz(samples compactedzat 

standard density) 
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Fig 4.27 variation ofzCBR value withzposition of reinforcementz(samples compactedzat 

standard density) 

 

Fig 4.28 variation ofzCBR value withzposition of reinforcementz(samples compactedzat 

standard density) 
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Fig 4.29 variation ofzCBR value withzposition of reinforcementz(samples compactedzat 

standard density) 

Atz2.5 mm penetration atzmodified density: 

 

Figz4.30 variation ofzCBR value withzposition of reinforcementz(samples compacted at 

modifiedzdensity) 
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Fig 4.31 variation ofzCBR value withzposition of reinforcementz(samples compacted at 

modifiedzdensity) 

At 5 mm penetration level: 

 

Fig 4.32 variation ofzCBR value withzposition of reinforcementz(samples compacted at 

modifiedzdensity) 
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Fig 4.33 variation ofzCBR value withzposition of reinforcementz(samples compacted at 

modifiedzdensity) 
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CHAPTERz5: 

 
CONCLUSIONz 
 

Basedzon experimental resultszfollowing conclusion arezderived : 

1. Pondzash compacted atzmodified proctor densityzgives approximately twoztimes higher CBR 

valuezthan sample compactedzat standard proctorzdensity. 

2. Forza givenzlocation ofzreinforcement aszthe sizezof reinforcementz(diameterzof 

reinforcement sheet) increases thezCBR value increases. 

3. CBRzvalue decreaseszas thezdepth ofzreinforcement increases.zWhen the depth of 

reinforcement is higherzthan the twoztimes thezdiameter of the plunger (5 cm), practicallyzthere 

is no improvementzin the bearingzcapacity ofzreinforced pondzash overzunreinforced one. 

4. Atzthe  same depthzof reinforcement,  inclusionzof  GI  material  found  tozgive  more  CBR  

valuezthan  PVC irrespective ofzthe test condition. 

5. Loadzcarrying capacity of pondzash beds can be increased approximately uptozthree times in 

comparison to unreinforcedzpond ash. 

6. By using PVC and GI sheet geosynthetics as a reinforcing elements we can use pond ash an 

effective structural material at retaining wall, embankement, below pavement and as a fill 

material below structural foundation.  
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  CHAPTER 6 : 
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