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Zastita od podzemnih voda i plan odvodnjavanja je neophodan kod svih terena ¢iji se radovi
vrse ispod kote nivoa podzemnih voda. Problematika odvonjavanja prilikom upravljanja podzemnim
vodama ima poseban znacaj kod hidrotehni¢kih objekata, priobalja, meliorativnih podrucja, naselja i
rudnika. Strategija reSavanja problema odvodnjavanja predstavlja znacajan segment u menadzmentu
podzemnih voda, bez kojih bi funkcionalnost ovih objekata bila dovedena u pitanje. Da bi se vrsilo
obaranje nivoa podzemnih voda i kako bi se stekli povoljni uslovi za rad, potreban je plan
odvodnjavanja, odnosno optimalan drenazni sistem. Drenazni sistem c¢ine njegovi elementi -
hidrogeoloski, hidrotehnicki ili rudarski objekti. Njima se vrsi obaranje nivoa podzemnih voda ispod
radne etaze ili se vrSi spre¢avanje kretanja podzemnih voda. S jedne strane, planovi odvodnjavanja
predvidaju izbor Seme rasporeda drenaznih objekata u planu i profilu. S druge strane, podrazumevaju i
vremenski redosled izvodenja drenaznih objekata u sadejstvu sa dinamikom inZenjerskih radova koji se
vrse na nekom podrucju. Parcijalni pristup resavanja ove problematike najcesce ne dovodi do efikasnog,
odnosno, do optimalnog resSenja i izbora jedne od viSe kreiranih planova odvodnjavanja. Integracijom
razlicitih faktora koji podrazumevaju tehnicke karakteristike sistema kojim se vrs$i odvodnjavanje,
uticaje na zivotnu sredinu i ekonomske kriterijume, moguce je sveobuhvatnije sagledati predmetnu
problematiku. ReSavanje problema odvodnjavanja primenom ,,Fuzzy-MCDM" metoda predstavlja
interdisciplinaran pristup koji dovodi do kreiranja algoritma za izbor efikasnog i optimalnog
projektovanog alternativnog reSenja kod plana upravljanja odvodjavanjem. Pri inzenjersko-geoloskim
istrazivanjima, eksperti se suoCavaju sa problemima koji nastaju prilikom njegove identifikacije u
geoloskom i hidrogeoloskom smislu. Uspesno kreiranje planova odvodnjavanja zahteva posedovanje
znanja iz razli¢itih disciplina koje se odnose na oblast geologije, pre svega hidrogeologije, a potom i
dinamike podzemnih voda, hidrologije, mehanike stena, izrade bunara i ostalih drenaznih objekata,
zatim hidrotehnike, kao 1 iz oblasti rudarstva. Projektovanje planova odvodnjavanja se vrsi u tri faze. U
prvoj fazi, primenuju se numericke (hidrodinamicke) prognozne simulacije kojima se kreiraju planovi
odvodnjavanja. U drugoj fazi, vrsi se analiza i diskusija kriterijuma koji uti¢u na odluku prilikom izbora
optimalnog plana odvodnjavanja. Krajnja faza algoritma podrazumeva visekriterijumsko odlucivanje,
odnosno vrsi se izvodenje matematickih optimizacionih prorac¢una i donoSenje kona¢ne odluke o izboru
odrzivog plana upravljanja odvodjavanjem. U tom smislu, znanje eksperta igra klju¢nu ulogu kod
kreiranja Fuzzy-MCDA modela, odnosno ocenjivanja i poredenja parova elemenata matrica alternativa,
kriterijuma 1 podkriterijuma, gde se razmatraju inZenjersko-geoloski parametri. Celokupan proces
izvodenja operacija prema algoritmu za kreiranje planova odvodnjavanja €ini holisticki sistem.
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Protection against groundwater and dewatering plans are required wherever mining operations
are undertaken below groundwater levels. Dewatering as part of groundwater management is especially
important in cases that involve hydraulic structures, coastal and riparian areas, land improvement
activities, human settlements, and mines. A dewatering strategy is an important segment of groundwater
management, without which the functionality of facilities might be threatened. A dewatering
plan/optimal drainage system is needed to lower groundwater levels and thus create a favorable working
environment. A drainage system is composed of various elements - hydrogeologic, hydraulic or mining
structures. They are used to lower groundwater levels to below the working bench or prevent
groundwater inflow. On one hand, dewatering plans require the selection of a configuration of drainage
structures in planform and elevation. On the other hand, they need scheduling of installation of drainage
structures in synergy with the progress of engineering activities in a given area. In most cases, partial
addressing of the problem does not lead to an efficient or optimal solution and selection of one of several
generated dewatering plans. However, it is possible to gain comprehensive insight by integrating
different factors that reflect the characteristics of the dewatering system, environmental impacts and
economic criteria. Solving dewatering problems by the Fuzzy-MCDM method is an interdisciplinary
approach aimed at creating an algorithm for the selection of an efficient and optimal designed alternative
solution for the dewatering management plan. In engineering-geological surveying, experts are faced
with issues associated with identification in geological and hydrogeological terms. Effective planning
of dewatering requires knowledge from wvarious disciplines related to geology, particularly
hydrogeology, as well as groundwater dynamics, hydrology, rock mechanics, installation of wells and
other drainage structures, hydraulic engineering, and mining. The design of dewatering plans comprises
three stages. The first stage involves numerical (hydrodynamic) predictive simulations to create
alternative dewatering plans. The criteria that affect decision-making associated with the selection of
the optimal dewatering plan are analyzed and discussed in the second stage. The final stage of the
algorithm includes multicriteria decision making or, in other words, mathematical optimization
calculations and the selection of a sustainable dewatering management plan. In this regard, expert
judgment plays a key role in the creation of the Fuzzy-MCDA model - evaluation and pairwise
comparison of elements of the matrices of alternatives, criteria and subcriteria, where engineering-
geology parameters are considered. The entire process of algorithm operations for the creation of
dewatering plans represents a holistic system.
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