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Yeraltisuyu seviyesinin altinda faaliyet gosteren agik ocak isletmelerinde kazi alanina gelen
yeraltisuyu bosalimlarinin dogru bir sekilde tahmin edilerek gerekli 6nlemlerin alinmasi ve-
rimli ve giivenli bir isletme agisindan bilyiik bir 6nem tagimaktadir. Farkli akifer tiirleri ve
akim kosullarini temsil eden yeraltisuyu akimini benzestiren kismi diferansiyel denklemle-
rinin analitik ¢éziimlerinden elde edilen esitlikler bu amagla yaygin olarak kullanilmaktadir-
lar. Analitik esitlikler, ortamin homojen ve izotrop olmasi gibi temel varsayimlar ile belirli
sinir kosullarini temsil eden ¢dziimlerdir. Ote yandan, dogal ortamlar cogunlukla analitik
¢ozlimlerin varsayimlart ve sinir kosullarina uygun 6zellikler sunmamaktadirlar. Bu nedenle,
analitik esitliklerin ger¢ek problemler igin kullanilirken sonuglarin belirsizlik analizleri ile bir-
likte yorumlanmasi biiyiik bir 6nem tasimaktadir. Buna karsin, akim denklemlerinin niimerik
tekniklerle ¢6ziimii, ortamin heterojenlik ve anizotropi gibi 6zelliklerinin ve dogal ortamda
karsilagilan geometri ve siir kosullarinin ¢dziime yansitilabilmesine olanak saglamaktadir.
Bununla birlikte, niimerik ¢6ziimlerin ger¢eklestirilmesi i¢in mevcut yazilimlarin kullanilmasi
sirasinda kullanicinin hidrojeolojik kavramsallagtirma ve karakterizasyon konularindaki bilgi
birikimi ve deneyimi, dogru ve giivenilir bir ¢ziim i¢in belirleyici olmaktadir.

Bu bildiride, serbest akifer ortaminda yeraltisuyu seviyesinin altinda gerceklestirilen bir acik
ocak isletmesinde karsilasilan yeraltisuyu bosalimi sorununun ¢6ziimii i¢in uygulanan Mari-
nelli-Niccoli (2001) analitik esitlikleri kullanilarak yapilan hesaplamalar ile sonlu elemanlar
teknigini kullanan Seep/w yazilimi ile elde edilen niimerik ¢6ziim arasindaki farklar irdelen-
mistir. Isletme, kirikli-gatlakli bir akifer ortami olusturan granodiyoritler icinde yer almaktadur.
Granodiyoritin hidrojeolojik 6zelliklerinin belirlenmesi amaciyla kuyular acilmig, bu kuyular-
da basingli su testleri gergeklestirilmis ve daha sonra gézlem kuyularina doniistiiriilerek yeral-
tisuyu seviye gozlemleri gerceklestirilmistir. Elde edilen veriler 1s1ginda alanin hidrojeolojik
kavramsal modeli tanimlanmistir. Tanimlanan hidrojeolojik kavramsal model temel alinarak
Marinelli-Niccoli analitik ¢6ziimii ve niimerik ¢6ziim ile yapilan hesaplamalar sonucunda, ye-
raltisuyu seviyesinin ocak tabanindan yiiksekliginin fazla olmadig1 kazinin ilk asamalarinda,
analitik ¢6zlim ile niimerik ¢oziimlerin uyumlu sonuglar verdigi, kazinin derinlesmesiyle, bu
uyumun yeraltisuyu ¢éziimlerin hesaplama yapilan ocak tabaninin akifer tabanindan uzakli-
gina karst hassas oldugu ortaya konmustur. Bildiri, acik ocak igletmelerine meydana gelecek
yeraltisuyu bosaliminin hesaplanmasi i¢in en uygun yaklagim ve yontemin se¢ilmesinde hid-
rojeolojik kavramsal modelin temsil ediciliginin 6nemini ortaya koymaktadir.
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ABSTRACT

Accurate prediction of groundwater flow into open pits excavated below the water table is
of great importance from the standpoint of effective and safe mining operations. Analytical
solutions for the partial differential equations developed to simulate groundwater flow for
various conditions in different aquifer types is one of the common approaches applied to make
this prediction. Analytical equations on the other hand, rely on basic assumptions such as
homogeneous and isotropic medium and represent specific boundary conditions. However,
real cases rarely satisfy these assumptions and the real case boundary conditions do not fit
those considered in the solution. Therefore, results obtained from analytical equations should
be handled with caution and interpreted along with uncertainty analysis. On the contrary,
numerical solutions allow representation of all type of heterogeneity and anisotropy and it is
easy to reflect the real case geometry of the flow domain and the boundary conditions. Howe-
ver, a special emphasis should be made that the knowledge and experience of the modeler
in hydrogeological conceptualization and characterization are essential for an accurate and
reliable prediction.

This paper compares the results obtained from two different methods, namely the Marinel-
li-Niccoli (2001) analytical solution and the numerical solution of a finite element code, Se-
ep/w, applied to predict groundwater flow to an open pit excavated below the water table in an
unconfined aquifer. The mine is located within a granodioritic fractured aquifer. Geotechnical
boreholes were drilled where water pressure test were carried out for hydrogeological chara-
cterization. These boreholes were later completed and constructed as observation wells to mo-
nitor the groundwater levels. The data obtained from the field were then evaluated to construct
a representative hydrogeological model of the site. The conceptual model was taken as the ba-
sis_for Marinelli-Niccoli analytical model as well as for the numerical modeling. Comparing
the two approaches has revealed that they give similar results when the pit bottom is shallow
and the bottom of the aquifer is deep. The results diverge significantly as the pit gets deeper
and the bottom of the pit becomes closer to the bottom of the aquifer. The paper suggests that
the representativeness of the hydrogeological conceptual model is of major importance in cho-
osing the appropriate approach and method for prediction of groundwater flow into open pits.
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