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Abstract—This paper highlights the effect of lime column in 
improving the geotechnical characteristics of sedimented and 
compacted fly ash. In this experimental investigation, large scale 
laboratory models of sediment and compacted fly ash beds were 
prepared with a centrally installed lime column simulating a field 
condition as closely as possible. After the curing periods of 30, 90, 
180 and 365 days, the undisturbed fly ash specimens were collected 
from different radial distances and depths to study the improvement 
in various properties such as water content, dry density, unconfined 
compressive strength, and hydraulic conductivity. From the test 
results, it was found that lime column treatment is an effective means 
of increasing the unconfined compressive strength and reducing 
hydraulic conductivity of fly ash deposits along with modifying other 
geotechnical parameters including water content and density. A 
comparative study showed that the compressive strength and dry 
density of stabilized fly ash specimens collected from compacted fly 
ash are much higher than that of sediment fly ash bed whereas the 
hydraulic conductivity value was found to be less in the samples 
collected from the compacted fly ash bed than that of sedimented fly 
ash beds. 

1. INTRODUCTION 

Coal based thermal power plants (TPPs) has been the 
backbone of a country due to its major contribution in 
electricity generation for the developmental purposes. With a 
stock of 70 billion tonnes fossil fuel reserve, majority of TPPs 
(84%) are run on coal. About 260 million tonnes (MT) of coal 
(65% of annual coal produced in India) is being used by TPPs 
which ultimately results in generation of enormous quantity of 
fly ash in the country. With the increase in generation of fly 
ash, its disposal has become a major issue for thermal power 
plants as it creates a lot of problems like shortage of usable 
land, increase in disposal cost, leaching of noxious heavy 
metals and dusting of atmospheric air. In order to get rid of 
disposal and dusting problem, this waste material is being 
used in several construction processes such as structural fills 
for low lying areas, embankment and subgrade for highways, 
backfill in retaining structures, mine stowing etc. as a 
replacement to conventional earth material. However, 
unstabilized fly ash is not suitable for construction works due 
to low bearing capacity and high compressibility. So in order 

to transform it into a promising construction material, suitable 
stabilization method should be adopted so that it can be used 
in various construction processes. In-situ stabilization of pond 
ash is an attractive idea to bring about improvement in the 
geotechnical properties. Out of several techniques, lime 
column treatment seems to be the best alternative for in-situ 
stabilization pond ash as it is less time consuming as well as 
cost-effective. A good number of literatures are available on 
successful application of lime column in stabilizing the soft 
soil. For instance, Barnes et al. [1] presented both laboratory 
and field test results of in-place stabilization of waste 
phosphatic clays using lime column. Results of their study 
showed a significant increase in shear strength in the stabilized 
clay specimens. Ghosh and Subbarao [3] modified class F fly 
ash with lime as well as combination of lime and gypsum and 
found a significant reduction in hydraulic conductivity with an 
increase in the curing period. Gupta et al. [6] presented the 
results of field trials for improvement of soft soils. Lime to 
water ratio of 30% was applied to study the efficacy of lime 
column in improving soft soil. The embankment made with 
black cotton soil was modified with lime columns and 
pressure injection of lime slurry and found that both 
techniques resulted in significant improvement in strength and 
settlement characteristics. Ghosh and Subbarao [4] studied the 
microstructural developments of a low-lime fly ash modified 
with 6 and 10% lime and 1% gypsum through X-ray 
diffraction, differential thermal analysis, scanning electron 
microscopy, and energy-dispersive X-ray microanalysis tests 
to gain information on the fly ash- Hardianto and Ericson [7] 
successfully used lime column in stabilizing phosphatic clays 
ponds. The in-situ test results show that there is a reduction in 
plasticity as well as permeability and increase in strength, 
through hydration and pozzolanic reaction and found a 
substantial change in strength gain and reduction in hydraulic 
conductivity. Chand and Subbarao [2] reported the 
effectiveness of in-place treatment of an ash deposit by 
hydrated lime column. Ghosh and Subbarao [5] studied shear 
strength characteristics of a low lime class F fly ash modified 
with lime alone or in combination with gypsum and found a 
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