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Madencilik sektdriinde isletmelerin ekonomik olarak siirdiiriilebilirliginin saglanabilmesi
icin, tim diinyada oldugu gibi, iilkemizdeki acik isletmelerde de ocak sevlerinin
olabildigince dik tasarimlanmasi gerekmektedir. Dik sevlerle birlikte duraysizlik olasiligt
da arttigindan, isletmelerde calismalarin giivenli bir sekilde yiiriitilmesine izin verecek
en dik sevlerin tasarimlanmasi, liretimin siirekli kilinabilmesi agisindan biiyiikk 6nem
tagimaktadir. Bu ¢alismada, sev duraysizliklari nedeniyle zaman zaman {iretimin kesiklilige
ugradigi bir feldispat acik isletmesinde alinacak dnlemler agisindan 6nem tasiyan duraysizlik
mekanizmalar1 ve bunlara etkiyen faktorler arastirilmustir. Isletmede ortii birimini olusturan
gnayslarda gelisen siireksizlik denetimli duraysizliklar ocaktaki baslica sorundur. Caligma
kapsaminda; (a) isletmede sev durayliligimi etkileyen jeolojik, hidrojeolojik ve jeoteknik
faktorler degerlendirilmis, (b) uzun donemli ¢alismalarla sevlerdeki hareket izlenerek
hareketin yonii ile boyutlar1 belirlenmis ve duraysizlik mekanizmalarina iliskin modeller
olusturulmus, (c) siireksizlik sistemlerinin karakterizasyonu yapilmis ve duraysizliklar
tizerindeki etkileri arastirilmis ve (d) agik ocak sektorlere ayrilip 2-boyutlu limit denge
yontemleri ile niimerik analiz tekniklerinin kullanimiyla duraysizliklarin geriye doniik
analizleri yapilmis ve stireksizliklerin egrisel yenilme zarflar1 dikkate alinarak duraysizlik
mekanizmalari igin dngdriilen modellerin gegerliligi sinanmistir. Uzun donemli hareket izleme
calismasinin sonuglart; duraysizliklarin genel olarak basamak dl¢eginde diizlemsel kayma
seklinde gerceklesirken, ocagin orta kesiminde gelisen kamalarin birbirleriyle etkilesim
icinde olduklarini ve bu nedenle sev aynasi boyunca etkili olan bir hareketin olusmasina
yol agtiklarini gdstermistir. Hareket izleme verisine gore; diizlemsel kaymalarin foliasyon
diizlemleri, kama tiirii kaymalarin ise foliasyon diizlemleriyle eklem takimlarindan birinin
kesisme hatt1 iizerinde meydana geldikleri sonucuna varilmistir. Geriye doniik analizlerin
sonuclarinda; ocakta ortaya konan duraysizlik mekanizmalariyla siireksizliklerin tayin edilen
dayanim parametrelerinin uyum gosteriyor oldugu goriilmiis olup, siireksizlik yonelimlerinin
yani sira, patlatma ve yeraltisuyunun da gelisen sev duraysizliklari tizerinde dnemli bir role
sahip oldugu belirlenmistir.
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476



65. Tiirkiye Jeoloji Kurultay 2-6 Nisan/April 2012 65" Geological Congress of Turkey

INVESTIGATION OF THE MECHANISMS OF STRUCTURALLY
CONTROLLED SLOPE INSTABILITIES AT AN OPEN PIT MINE
USING DIFFERENT TECHNIQUES

Hakan Tanyas', Resat Ulusay’
! Temelsu International Eng. Services Inc.Yildizevler
721. Sok. No.6, 06550 Cankaya, Ankara, Turkey
2 Geological Engineering Department, Hacettepe University,
06800 Beytepe, Ankara, Turkey
(htanyas@hotmail.com)

ABSTRACT

In order to maintain economical sustainability for management in mining industry, as
applied in the whole world, open pit mine slopes should also be designed as steep as possible
in our country. Since the possibility of instability increases with steeper slopes, design of
steepest slopes, which will provide safe pit operation, has prime importance in terms of
the continuation of mine production. In this study, the slope instability mechanisms and the
factors affecting them, which are important for the remedial measures, were investigated
at a feldspar open pit mine where the production is sometimes being interrupted by slope
instabilities. Discontinuity-controlled instabilities occurred on the benches excavated in the
gneiss overburden are the main problem in this pit. In the study, (a) geological, hydrogeological
and geotechnical factors affecting the slope stability were assessed, (b) based on the long-
term movement monitoring on the slopes, the direction and dimension of the movement were
determined and models associated with the instability mechanisms were considered, (c)
the discontinuity sets were geotechnically characterized and their effects on the instability
mechanisms were investigated, and (d) the instabilities were back- analyzed by dividing the
open pit into sectors and using 2-dimensional limit equilibrium methods of analysis and
numerical methods, and based on non-linear failure envelopes of the discontinuities and
analysis results, the validity of the proposed failure models was verified. The results of the
long-term movement monitoring data indicated that in pit benches the instabilities generally
occur in the mode of planar failure, while the wedges occurring at the central part of the pit
are interactive, and therefore, they cause a movement which is effective along the pit slope.
The movement monitoring data also suggest that planar and wedge failures occur along
schistosity planes, and the line of intersection between schistosity and one of the joint sets,
respectively. The results of the back analyses show a good agreement with the proposed
instability mechanisms for the open pit and strength parameters of discontinuities. In addition
to orientations of the discontinuities, blasting and groundwater have also an important role
in the development of these instabilities.
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