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Stone column is among the method commonly used in ground 
improvement work. Simplicity on installation, cheapest cost and its 
effectiveness on ground improvement. In this study, Pulverized Fly Ash 
(PFA) applied as additive material to solve the bulging problem of stone 
column. Sample of PFA have been used taken from power plant Sultan 
Salahuddin Abdul Aziz Shah and considered as Class F PFA. In the 
beginning of study, ten configurations of mixture material (PFA, cement 
and sand) was proposed to identify the optimum of PFA content. The 
configurations grouped in two cement content, 10% and 5%. Unconfined 
Compression Test (UCT) and modified big shear box were conducted 
to study the behaviour of each configuration before tested on plate load 
test. From the result obtained found that sample of 70%PFA SC was the 
highest compressive strength. Meanwhile in direct shear test, 65%PFA 
was obtains the highest interface shear strength. However, results of 
interface shear strength for each configuration does not give significant 
difference. The optimum amount PFA as a filler material was in range 
65% to 70%o and for sand was in range 30%o to 40%. Afterward, three 
configurations from each group 10% and 5% cement content tested on 
plate load test to observe the performance of sample on treated soft 
ground. Comparison study was applied on plate load test, six samples 
of PFA stone column compared with the conventional stone column 

and untreated soft soil. The result from plate load test shows that by 
applying additive materials such PFA and cement on conventional 
stone column have gave a better result two to four times on settlement 
improvement ratio and bearing capacity ratio. Numerical modelling 
was conducted using PLAXIS software in 2-Dimensional model. The 
numerical model has been verified with the experimental results. Four 
length and two value of area replacement ratio of each configuration 
were carried out to study the effect on treatment soft ground. From the 
generated results shows length of column and wide load area play a 
vital role on improving soft soil. Dimensional analysis method by using 
Buckingham Pi-Theorem was applied to analyse the results generated 
from numerical model for empirical equation prediction, six parameters 
involved for analysis of settlement improvement ratio and coefficient 
bearing capacity; undrained shear strength of PFA SC and soft soil, area 
replacement ratio, depth of soil, length and diameter of column. Both 
of equation prediction for settlement improvement ratio and coefficient 
bearing capacity have been compared with previous studies for further 
evaluation. 
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Soil liners are commonly used in the base of waste containment facilities 
and it has been used for many years. A low hydraulic conductivity is a 
key parameter in the design of liner to prevent the downward migration 
of contaminants into aquifers. The previous studies revealed that the 
soil liner should have a hydraulic conductivity lower than 1x10-9 m/s. 
Laterite soil is a main material used for soil liner. However, the use of 
laterite soil associated with difficulties in compacting to achieve the 
acceptable hydraulic conductivity. It is hypothesized that incorporating 
fly ash based geopolymer in soil liner would ease compacting and 
enhance compaction parameters of laterite soil. In this study, laterite soil 
was modified with chemical stabilizer which is fly ash based geopolymer. 
Laterite soil was mixed with different percentages of geopolymer which 
are 5%, 10%>, 15% and 20% by weight. The laterite soil was collected at 
Damansara Perdana area. Sodium hydroxide (NaOH) was purchased from 
the supplier and the waste material which are fly ash was taken at Kapar 
Energy Ventures Sdn Bhd, Kapar Selangor. The NaOH in pellets form was 
added to water in order to obtain the alkali solution and fly ash was added 
to the solution to form a material in a binder state known as geopolymer. 
The soil properties were determined by conducting Atterberg limit, 
particle density, particle size distribution, pH and shrinkage limit test for 
all soil samples. Compaction test was carried out with three (3) different 
compaction energy which are Reduced British Standard Level (RBSL), 
British Standard Light (BSL) and British Standard Heavy (BSH). The 
hydraulic conductivity of soil was determined by using falling head 
permeability test subjected to BSL test only. All compacted samples 
was performed at dry, optimum and at wet of optimum moisture content. 

The compaction test and falling head permeability test were applied 
to all soil samples which mix with and without different percentage of 
geopolymer. The hydraulic conductivity for soil sample that compacted 
with RBSL test and BSH were determined by using Benson and Trast's 
formula. The formula was selected because the hydraulic conductivity 
values obtained were found to be closest to those obtained from the 
actual of laboratory works. According to the results, it was found that the 
soil mixture with 15% of geopolymer gives the best value of maximum 
dry density, optimum moisture content and hydraulic conductivity of the 
soil. Subsequently, models of estimating hydraulic conductivity, k from 
an empirical formula based on soil parameter measured in the laboratory 
were established. The models were developed by using MINITAB 
software. There are a few parameters that were used in developing 
the models. A model was developed based on physical properties 
parameters to predict the hydraulic conductivity of the modified soil 
based geopolymer. The accepted zone was also successfully developed 
corresponding to physical, engineering properties and hydraulic 
conductivity with respect to different percentage of geopolymer. The 
soil mix with 15% of geopolymer showed the large area of acceptance 
zone compared to those made of other percentages of geopolymer. Large 
area of moisture content was obtained to achieve maximum compaction 
for the same soil mix. The soil amended with 15% of geopolymer can 
be compacted using 5% to 15% of water content to produce the required 
hydraulic conductivity. Further adding geopolymer in the soil mixes 
was found decreased the hydraulic conductivity of the resulted liner. 
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