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Abstract 

The significant property of hydraulic barrier material is hydraulic conductivity, 

which should be less than 1x10-9  m/s. In areas with limited natural clay, alternative 

barrier materials can be obtained by improving the hydraulic property of locally 

available material. The objective of this study was to improve silt, which is the major 

soil type in the Northeastern region of Thailand, by lowering its hydraulic 

conductivity to 1x10-9  m/s. Different ratio of fly ash addition into silt were applied. 

Hydraulic conductivity tests were performed in the laboratory by using rigid-wall 

parameter and tested with Falling Head Level method. 

It was found that the addition of up to 20% of fly ash to silt provided a 

significant reduction of silt hydraulic conductivity from 1.33x10-1  m/s. to 3.20x10-8  

m/s. In order to achieve the normally specified hydraulic conductivity of 1 x 10-9  m/s 

for barrier material, cement was added to the silt-fly ash mixtures. It was found that 

the addition of 20% fly ash and 2% cement into silt provided a mixture of material 

with the hydraulic conductivity of lower than 1 x 10-9  m/s. The significant reduction 

of silt hydraulic conductivity was mainly as a result of pozzolanic reaction of fly ash 

and added cement. 
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