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The excavated overburden from open-cast coal mines is end-dumped in fills. Clay type soil 
prevails among the filled soils in North-western Bohemia. As a consequence of the character and 
state of the soil, together with the mining and dumping technology, a typical lumpy structure of the 
clay fill is formed. The filled lumps range in size and vary in mechanical properties, but stiff to 
solid lumps up to 0.5 m in size are prevalent. Large and open macrovoids between the single lumps 
are a characteristic feature of the clay fills. Clay fills exhibit a double porosity structure, consisting 
of  intergranular  porosity  between  the  lumps  and  intragranular  porosity  inside  them.  The  total 
porosity of the freshly filled soils can reach 70%. This type of clay fill structure is metastable.

This thesis focuses on the problematic behaviour of clay fill soils due to their metastable 
structure and their partly saturated state. Long-term monitoring of matric suction at depths up to 2 
metres  in  two  reclaimed  clay  fills  revealed  two  different  trends.  Seasonally-dependent  suction 
oscillations were recorded in the moderate slope of the clay fill in the Bílina mine, while no suction 
pointing to fully saturated conditions was measured in the clay fill of the former 5.Květen mine. 
The hydraulic characteristics for undisturbed lumpy specimens were determined and were used in 
the inverse analysis of the matric suction. The vertical profiles of matric suction were modelled in 
different  times.  High  matric  suctions  and  their  frequent  oscillations  at  shallow  depths  were 
simulated.

Mechanical  behaviour  of  the  clay  fill  soils  from from two  sites  was  investigated.  The 
compressive strength and the matric suction and overconsolidation ratio of individual lumps were 
investigated. High matric suction acts in the microvoids inside the lumps, even when they are fully 
saturated. The degradation of the lump structure subjected to wetting-drying cycles was observed. A 
single flooding event applied to the lump at natural water content is not sufficient to break the 
structure,  while  the  application  of  wetting-drying  cycles  leads  to  disintegration  of  the  lump. 
Consequently,  suction  oscillations  contribute  to  the  degradation of  the  structure  and macrovoid 
closure in the field.

Standard laboratory experiments (direct shear box, oedometer) on the lumpy soil have been 
supplemented by large scale testing. The mechanical behaviour of the fragmentary soil is influenced 
by the presence of macrovoids and shows further size and time effects, which makes it difficult to 
describe the behaviour of the clay fill. The initially lumpy structured soil changes with time back to 
a homogeneous material, due to weathering processes and through geostatic load. Partial saturation 
of the fragments also contributes to the peculiar behaviour of the clay fill material.

A literature review and our own experiments defined the thresholds for the collapse potential 
of the two typical collapse-susceptible soils – low plasticity clays and sands. The collapse potential 
depends on the degree of saturation, the density and the applied load. The collapse potential of two 
clay fills was investigated on two specimen types using double oedometer tests. Different collapse 
potentials was measured for lumpy and undisturbed specimens, respectively.
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