67.Tiirkiye Jeoloji Kurultayt 14-18 Nisan/April 2014 67" Geological Congress of Turkey

ERMENEK BARAJI VE HES PROJESI’NDE GOVDE-YAMAC
DURAYLILIGI iCIN YAPILAN JEOTEKNIiK CALISMALAR

Ayhan Kocbay?, Kemal Karakus?®, Gerald Zenz", Johannes Linortner*
“DSI Genel Miidiirligii Jeoteknik Hizmetler ve Yeraltisular: Dairesi Baskanhgi, Ankara
bGraz University of Technology, Graz, Avusturya
“Poyry Energy GmbH, Ankara
(ayhankocbay@gmail.com)

0z

Barajlarin geometrisinin belirlenmesinde; baraj yerindeki jeolojik durum, topografya, baraj
eksenindeki vadi sekli, siireksizlikler ve kaya ozellikleri ¢ok 6nemlidir. Beton barajlar,
tasarim yliklerine karst denge durumlarini geometrileri, agirliklar1 ve malzeme dayanimlari
ile saglayan barajlar olup, agirlik ve kemer tipi olmak {izere iki gruba ayrilirlar. Kemer
barajlar silindirik veya cift egrilikli olarak tasarimlanirlar. Kemer barajlar yiikleri, biiyiik
Olciide, kemerlenme etkisi ile vadi tabaninda anakayaya ileterek tasir. Bu nedenle bu tip
barajlarda yamag geometrisi ve jeolojik birimin 6zellikleri biiylik nem tagimaktadir.

Bu calismada, ¢ift egrilikli kemer beton baraj tipinde insa edilen ve Tiirkiye’nin ikinci en
yiiksek baraji olan Ermenek Baraji’nda, gévde duraylilig: ile ilgili olarak yapilan jeolojik,
jeoteknik calismalar ele alinmistir. Baraj govdesi, Ust Kretase yash ofiyolitik melanj
icerisinde yer alan allokton kiregtast birimi iizerinde insa edilmistir. Tabanda dere igerisinde
yaklasik 4-5 m kalinligindaki aliivyon kaldirilmis ve ana kaya olan kirectasinda da 8 m kazi
yapilmistir. Kiregtaglari; kirikli, catlakli ve yer yer karstik 6zelliktedir. Allokton 6zelliginden
dolay1 yerlesim sirasinda ¢ok farkli basing etkisinde kalmis olup, ¢ok farkli yonlerde ve
biiyiikliiklerde siireksizlikler meydana gelmistir. Ermenek baraj yerinde insaat ¢alismalarina
baslandig1 donemde proje firmasi tarafindan ayrintili “Nihai Govde Tasarimi” yapilmistir.
Bu tasarimda; baraj genel plani, sev kazilari, ana kayanin jeolojik- jeoteknik 6zellikleri ile
sev temas ve sinir kogullart ¢alisilmistir. Uygulama sirasinda kirectaglarinda yapilan sev
kazilartyla birlikte karsilagilan jeolojik duruma bagli olarak, bu tasarimin ve 6zellikle sev
duraylilik analizlerinin kontrol edilmesi ve yenilenmesine gerek duyulmustur. Bu kapsamda
proje firmasi tarafindan sondaj, yerinde deneyler ve laboratuvar deneylerini kapsayan ilave
bir jeoteknik calisma yapilarak baraj yamag durayliligi i¢in tasarim raporu hazirlanmis, idare
ile birlikte rapora son sekli verilmistir. Yapilan duraylilik analizlerinde “kslope” programi
kullanilmis olup ankrajsiz ve ankrajli durum icin glivenlik katsayilart hesaplanmistir. Bu
katsayilarin ankrajsiz durumda ¢ogunlukla sinir deger olarak kabul edilen 1,3’ten kiigiik
c¢iktig1 hesaplanmistir. Elde edilen verilere bagli olarak 6ngermeli ankrajlarin uygulanmasina
karar verilmistir.
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ABSTRACT

In determining the dam geometry, geological conditions at a dam site, topography, valley
pattern at dam axis, discontinuities and rock parameters are extremely important. Concrete
dams are the dams that provide their balances against design loads by their geometries,
gravities and material strength and are divided in two groups as gravity and arch type. Arch
dams are being designed as cylindrical or double curved. With these substantial arching
effects, in the valley plain, arch dams transfer the loads to the foundation rock. For this
reason, in such type of dams, slope geometry and geological characteristic of the units have
prime importance.

In this study, geological and geotechnical studies performed related with the slope stability of
the Ermenek Dam, which is the second highest dam of Turkey constructed as double curved
concrete arch dam type, were taken into consideration. The dam body was constructed on
allochthonous limestone taking place in Upper Cretaceous old ophiolitic mélange. From
the basement of the creek, an alluvium unit with a thickness of approximately 4-5 m was
removed with additional 8 m rock excavation for the dam foundation. Depending on its
allochthonous characteristics, dam was affected by many various pressures and there
occurred discontinuities at many different directions and in dimensions. At the period which
the construction studies of the Ermenek Dam had been initiated, a detailed “Final Dam
Body Design” was performed by the project company. In this design, the general layout of
the dam, slope excavations, geological and geotechnical properties of the main rock, slope
contact and boundary conditions were investigated. During the execution phase, depending
on the geological condition confronted with slope excavations in the limestones, the necessity
of controlling and reviewing the slope stability analyze had arisen. Within this frame, by
carrying out some additional geotechnical studies, which covered the field and laboratory
studies and boreholes, dam slope stability detailed design report was prepared by the project
company. The program “kslope” was used in the stability analyses and the safety factor in
the situations with and without anchors were calculated. Based on the values of safety factors
generally calculated less than the limit value of 1,3 it was decided to apply pre-stressing
anchorages to improve the wedge stability during excavation.
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