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Mardin ili Ilisu ilgesinde yapimi planlanan Ilisu Baraji ve Hidroelektrik Santral (HES)
Projesinde baraj dolgusunun bir bolimiinde Germav formasyonuna ait kirectasi, marnlt
kiregtas1 ve karbonatli kiltaglarinin kullanimi 6ngoriilmistiir. Kesin ve uygulama projelerinde
kil ¢ekirdekli kaya dolgu olarak belirlenen baraj gévdesi daha sonra, memba sevinin egimi
daha dik ve gecirimsizligi saglamak amaciyla beton kaplamali kil ¢ekirdeksiz bir baraj olarak
yapilmasi giindeme gelmistir.

Memba tarafindaki egik dolgu yiizeyinin beton ile kaplanarak, bu betonda imalat kusurlari,
govdedeki diizensiz oturmalar ve depremler sonucu catlaklar olusmadan “kalic1 ve giivenilir
gecirimsizligin” saglanabilmesi kullanilacak olan dolgu malzemesinin &zellik, nitelik ve
davranislarinin ayrintili aragtiritlmasini gerektirmistir. Bu amacla Germav killi kiregtaslari
iizerinde malzeme deneyleri yapilmistir. Klasik degerlendirmelerin yani sira baraj yapimi ve
sonrasindaki siireclerin malzeme davranisina olan etkisini belirlemek amaciyla iTU MJKM
(Miihendislik Jeolojisi ve Kaya Mekanigi) tarafindan benzetim modellerinin olusturulmasina
olanak tantyan bir deney diizenegi gelistirilmis.

Deneyler 4 farkli deney hiicresine yerlestirilen ayni nitelikteki dolgu malzemesinin farklt
ortam fakat ayni gerilme kosullarindaki davranislarint belirlemek iizere programlanmistir.
Hiicre 1’de kuru haldeki dolgu malzemesi, Hiicre 2’de ise dnceden suya doydurulan dolgu
malzemesi yerlestirilmistir. Hiicre 3’de kuru olarak yerlestirilen dolgu malzemesine yiik
uygulanmaya baslanmasiyla birlikte hiicre c¢eperindeki bir boru vasitasiyla disaridan su
verilmeye baslanmis ve tiim test boyunca sabit su seviyesinde birakilmistir. Hiicre 4’de ise
tekrarlanan su verme ve drenaj (yiik altinda suyun geri bosaltilmasi) iglemleri ile barajda
olusabilecek “degisen su kosulu” incelenmistir.

Deneyler sirasinda; su verilmeye baslanmasiyla birlikte yer degistirmelerde ciddi artiglar
oldugu gozlenmis, sabit yiik altinda su verilmeye baslandiginda yer degistirmeler artmus,
suyun bosaltilmasi sirasinda ve gerilmeler kontrollii artirildiginda da yer degistirmelerin
sigramali olarak arttig1 goriilmistiir. Diigiik ve orta seviyeli yiikleme kosullarinin yinelenmeli
zorlanmaya etkisinin belirlenmesi i¢in yapilan deneylerde, birim deformasyonlarin kuru
deney orneginde suya doygun ve degisken kosullardaki 6rneklere oranla daha az oldugu
belirlenmistir. Sulu-1slak ortam (4. Hiicre) saliimli yiiklenmede en biiyiik oturma ve
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sikismanin oldugu goriilmistir. Kuru karisim toplamda en az degisimi gostermistir. En
biiylik toplam yer degistirmeler ise, su i¢inde birakilan drnekte olmustur. Yiik bosaltilmasi
sonras! sabitlenen yer degistirmelerin zamana bagli olarak bir degisim gostermeyerek sabit
kaldig1 belirlenmistir. Islak o6rneklerde sigsme etkisi saptanmamustir. Yiik artist ile birlikte
birim deformasyonlarin kararli olarak arttig1 ve yiik bosaltilmasiyla yer degistirmelerin
tamaminin geri donmedigi ve kalic1 plastik deformasyonlarin olustugu gozlenmistir.

Yukarida belirtilen sonuglardan da anlasilacagi lizere; Germav Formasyonuna ait litolojilerin
degisen kosullara gore farkli fiziksel yap1 kazanabileceginin deneylerle kanitlanmis olmasi
nedeniyle, planlanan sahadan saglanacak malzemenin tamaminin ¢ikarildiklar1 gibi rijit bir
kaplama altindaki dolguda kullanilmasi sakincali bulunmustur. Bu malzemenin ancak bagil
yer degistirmelere izin veren 6nemli uygulamalarda kullanilabilecegi dngoriilmustiir.

Anahtar Kelimeler: Germav formasyonu, yiizey kaplamali dolgu baraj, tekrarl yik,
sikisma, gévde dolgusu
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ABSTRACT

In Mardin in Ilisu Dam and Hydroelectric Power Plant (HEPP) Project, Germav limestone,
marly limestone and carbonated claystones envisaged use in a section of fill dam body.
Absolute and application projects identified as clay core rockfill dam body, then, upstream
slope steeper and in order to ensure impermeability as a concrete coated clay coreless dam
was raised to be manufactured. On the Ilisu Dam and Hydroelectric Power Plant (HEPP)
Project, that is planned to built in llsu of Mardin, Germav limestone, marly limestone and
carbonated claystones are estimated to use in a section of fill dam body. For absolute and
construction projects identified as clay core rockfill dam body, then, upstream slope steeper
and in order to ensure impermeability as a concrete coated clay coreless dam was raised to
be manufactured

The upstream side of curved filler surface which is about 1.8 km length and 150 m height,
covered with concrete, before manufacturing defects, irregular settlements and cracks caused
by earthquakes occur, used filler material and the attributes, qualities and behaviors detailed
investigation has required to ensure “lasting and reliable imperviousness”. For this purpose
material experiments were performed on Germav clayey limestones. In addition to the
classical evaluation, to determine the effects of construction process on material behavior, a
simulation experiment was developed by ITU MJKM and it is first used in this project.

Experiments are programmed to determine the behaviour of the experiment cells, which are
placed in the 4 different filler material of the same nature, under the same stress but in
different conditions. Filling material in dry form to cell 1 and pre-saturated fill material
was placed in cell 2. In cell 3, firstly the fill material was placed as dry form, then, when
load started to be implemented, water was given in cell by a pipe which is outside the cell
wall. During the whole test, cell 3 were excluded fixed water level. In cell 4, changing water
conditions were investigated by drainage procedure and repeated quenching process.

The test carried in results, when quenching started to be observed displacements have
increased enormously. When the water started to be under constant load displacement
increased. During the discharge of the water and increasing stress controlled, displacements
were seen to be increased punctuated. In the experiments done to determine the effect of low
and mid-level loading conditions in repeated strain, deformations of dry test sample is less
than saturated sample and under changing conditions sample. In cell 4, under the oscillating
loading, the largest settling and squeezing was observed. The largest total displacements have
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observed in the sample which was left in water. After discharging the load, and displacements

fixed, depending on time is set to be fixed without any change. Wet samples did not affect the
swelling. Along with the load increase, deformations stably increased and by discharing load
not return of all displacements, wherein the occurrence of permanent plastic deformation
was observed.

As can be understood from the above-mentioned results, consist of heterogeneous and
anisotropic layer of Germav Formation rocks, different physical structure could be gained
by changing conditions, compaction and settlement behavior could be changed due to
the fact proved by experiments, the whole of the material provided here, for use in rigid
pavement under the padding found objectionable but this material can be used in important
applications allowing relative displacements is provided.

Keywords: Germav formation, surface coated fill dams, repeated load, compaction, dam
body fill
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