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Abstract

Fly ash ponds are dangerous for the environment because the fly ash can cause multiple harmful effects. This is cause for major 
concern for researchers and industry people alike. The rise of the water table level inside the ash structure may cause a loss of 
stability over time, with adverse effects on the environment. Therefore it is necessary to adopt efficient solutions to ensure the 
stability of ash ponds and rapid measures that can be applied. The use of geosynthetic materials has proven to be one of the best 
and fastest methods for stabilizing an ash structure.
In order to ensure maximum environmental protection when using geosynthetics within ash ponds, compatibility testing for the 
fly ash-geotextile system was conducted, by using two different experimental methods: the gradient ratio testing for measuring 
the clogging potential and the permeability testing in the triaxial installation. A comparative study was performed between the 
two methods described and the advantages of each one were emphasized.
For assessing the stability conditions, a range of shear strength parameters values of fly ash was determined by using the direct 
shear and torsional shear tests results. Finally, a numerical modeling of the situations without and with geotextile layers inserted 
within the fly ash pond was performed by using applications of the Geostudio software program. The advantages of including 
geotextiles in the fly ash structure were highlighted, in terms of factor of safety.
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1. Introduction

Fly ash and bottom ash are industrial by-
products produced by burning coal in thermal power 
plants. The fine particles of ash known as fly ash 
represent about two thirds of the total quantity (Rout, 
2011; Vassura et al., 2015). In Romania, the most 
common solution for industrial waste management 
include its use in various areas, but also the storage 
with a share of about 80% (Chirica and Talos, 2013; 
Masu et al., 2016; Oroian et al., 2015; Wachter et al., 
2015). Of these, fly ash ponds are numerous and 
require a large workload for development and 
maintenance, also involving high costs for 
environmental protection. Due to its origin, the fly 
ash contains substantial amounts of silicon dioxide 
and calcium oxide, but it may also contain one or 

more other toxic substances. Depending on the type 
of coal from which it was produced, it may contain 
substances such as: cadmium, chromium, mercury, 
molybdenum, arsenic etc. If not properly disposed of, 
it becomes air-borne due to its lack of weight causing 
air, soil and water pollution and thus becoming a 
health hazard.

Lately, concerns have increased regarding 
optimal solutions for achieving the stability of ash 
ponds. Conclusive studies on this subject have 
recently been developed by various research groups 
(Gandhi, 2005; Brisbin, 2010; Rout, 2011). All of the 
mentioned authors highlight the importance of an 
optimum drainage layer for ensuring the stability of 
fly ash ponds in time. Kutay and Aydilek (2003) 
studied the hydraulic compatibility of the system 
consisting of fly ash and various drainage geotextiles 


