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IZVEDENA HIDROGEOLOSKA ISTRAZIVANJA ZA POTREBE STABILIZACIJE
UNUTRASNJEG ODLAGALISTA POVRSINSKOG KOPA ,,DRMNO¥%

Marijana Rajkovi¢!, Dusan Polom¢&i¢?, Dragoljub Baji¢?
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Unutra$nje odlagaliste povrsinskog kopa ,,.Drmno®, povrsine 8.5 km?, predstavlja deo terena
izgraden od odloZenih, prirodnih stenskih materijala na kojem je aktivno Sest bager-traka-odlagac
sistema (u daljem tekstu BTO). U protekle dve godine, reSava se pitanje stabilizacije aktivnog dela
odlagalista koga prate proklizavanje i drugi tipovi deformacija, imajuci u vidu da se njegova geometrija
menja tokom vremena. Sa hidrogeoloskog aspekta, na ovom terenu dolazi do zadrZavanja povrSinskih i
podzemnih voda, te se s posebnom paznjom pristupa postojecoj (hidro)geoloskoj problematici.
Unutrasnje odlagaliste se izdvaja kao zavodnjena sredina, u kojoj je isklju¢ena mogucnost stabilizacije
odlozenih masa metodom vertikalnih drenaznih objekata. Cilj hidrogeoloskih istrazivanja na aktivnom
delu odlagalista je bio pracenje promene nivoa podzemne vode sa porastom dopunskih optereé¢enja kao
posledica odlaganja novih jalovinskih masa, uticaj infiltriranih voda i dejstvo postojecih sistema za
odvodnjavanje na hidrogeoloska svojstva predmetnog podrucja i dr. Od predvidenih sedam pijezometara
u podini odlagalista, rasporedenih oko tzv. zone deficita uglja, realizovan je samo jedan objekat UOp-
26/19 na VI BTO sistemu u odloZenom materijalu, pa su svojstva podine treceg ugljenog sloja, u juznom
delu odlagalista, ostala neistrazena. Zbog toga je izgubljena moguénost korelacije sa hidrogeoloskim
svojstvima podine uglja u severnom delu. Ipak, ovaj pijezometar je posluzio za povezivanje podataka o
hidrogeoloskim svojstvima neaktivnog 1 aktivnhog dela unutrasnjeg odlagalista. Redovnim
monitoringom registrovan je konstantan nivo podzemne vode na novom osmatrac¢kom objektu, koji
ukazuje da se voda iz neaktivnog dela odlagalista spusta na nize kote ka VI BTO sistemu na kojem su
takode Kartiranjem i granulometrijskim analizama konstatovani sitnozrni peskovi i S§ljunkovi. U
odredenim istraznim buSotinama radeni su opiti nalivanja metodom Le Frank in situ, kako bi se vise
istrazila vodopropusnost odlozenih stenskih masa i prema ¢ijim rezultatima su izdvojene zona male
(niske) vodopropusnosti u prasinasto-peskovitom tlu (I, II, IIT i IV BTO) i srednje u delovima terena
gde su odloZeni §ljunak i pesak (Vi VI BTO). Uradeno je i snimanje dronom gde je povrsina unutrasnjeg
odlagalista sagledana u celosti. Analizom snimaka detektovani su razliCiti indikatori i detalji u tesko
pristupa¢nim terenima. Moguénost pracenja razvoja razlicitih procesa i pojava u prostoru i vremenu,
pomocu direktnih (npr. vlazni delovi terena) i indirektnih (strukturnih, vegetacionih karakteristika, itd.)
indikatora ukazala je na povecan uticaj akumulirane podzemne vode u stabilnim delovima terena, koji
se nalaze na najviSim kotama (V i VI BTO sistem), na niZe kote unutra$njeg odlagalista. Deo vode
ponire do bolje zbijenih tla (kod kojih je smanjena poroznost i onemogucena vertikalana distribucija
vode dalje u tlo), dok se deo sliva ka nizim kotama, raskvasavajuci teren i deformiSuci ga. S obzirom da
je istrazno podrucje ishod rudarske tehnologije i ne poseduje prirodne zakonomernosti, sprovedene su
uporedne analize rezultata svih metoda ispitivanja svojstva vodopropusnosti tla kako bi se doslo do $to
optimalnijeg reSenja stabilizacije. Uz konstantan monitoring podzemne i povrsinske vode, povrsinske
objekte odvodnjavanja (kanale) ugraditi duz kontakata tla razlicitih filtracionih karakteristika.
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HYDROGEOLOGICAL RESEARCH PERFORMED FOR STABILIZATION OF
INTERNAL LANDFILL OF “DRMNO” OPEN PIT

Marijana Rajkovi¢!, Dusan Polom¢&i¢?, Dragoljub Baji¢?
! Electric power industry of Serbia, Belgrade, Serbia, Faculty of Mining and Geology, Belgrade,
Serbia
E-mail:marijanapetrovic3@gmail.com
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The internal landfill of the "Drmno" open pit, with an area of 8.5 km?, represents a part of the
field built of deposited, natural rock materials on which six excavator-belt-depositor system (hereinafter
EBD) are active. In the past two years, the issue of stabilization of the active part of the landfill, which
is accompanied by slipping and other types of deformations, has been resolved, bearing in mind that its
geometry is changing over time. From the hydrogeological aspect, surface water and groundwater are
retained in this field, and the existing (hydro) geological issues are approached with special attention.
The internal landfill stands out as a flooded environment, in which the possibility of stabilization of
deposited masses by the method of vertical drainage facilities is excluded. The aim of hydrogeological
research on the active part of the landfill was to monitor changes in groundwater levels with increasing
additional loads due to disposal of new tailings, the impact of infiltrated water and the effect of existing
drainage systems on hydrogeological characteristics of the area and etc. Of the planned seven
piezometers in the floor of the landfill, arranged around the so-called coal deficit zone, only one
piezometer UOp-26/19 was realized on the VI EBD system in the deposited material, so the
characteristics of the bottom of the third coal seam in the southern part of the landfill remained
unexplored. Because of that, the possibility of correlation with hydrogeological properties of the bottom
in the north was last. However, this piezometer was used to connect data on the hydrogeological
characteristics of the inactive and active part of the internal landfill. Regular monitoring registered a
constant groundwater level at the new monitoring object, which indicates that water from the inactive
part of the landfill descends to lower elevations towards the VI EBD system, where fine-grained sands
and gravels were also found by mapping and granulometric analyzes. Le Frank field method of seepage
experiments were performed in certain exploration wells, in order to investigate more the water
permeability of deposited rock masses and according to whose results the zone of low water permeability
in dusty-sandy soil (I, II, IIT and IV EBD) was singled out. and medium in the parts of the field where
gravel and sand are deposited (V and VI EBD). A drone survey was also done, where the surface of the
internal landfill was viewed in its entirety. The analysis of the images revealed various indicators and
details in hard-to-reach areas. The possibility of monitoring the development of various processes and
phenomena in space and time, using direct (e.g. wetlands) and indirect (structural, vegetation
characteristics, etc.) indicators has indicated an increased impact of accumulated groundwater in stable
field, located on at the highest elevations (V and VI EBD system), at lower elevations of the internal
landfill. Part of the water sinks to better compacted soils (where porosity is reduced and vertical
distribution of water further into the soil is prevented), while part flows into lower elevations, wetting
the field and deforming it. Since the researched area is a product of mining technology and doesn’t have
natural laws, comparative analyzes of the results of all methods of testing the water permeability
properties of the soil were conducted in order to reach the most optimal stabilization solution. With
constant monitoring of groundwater and surface water, drainage facilities (channels) should be installed
along soil contacts with different filtration characteristics.
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