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Bu ¢alismada Giimiishane ili Bahgecik kdyiiniin yaklasik 3 km kuzeyinde sulama suyu temini
amactyla insa edilmesi planlanan Bahgecik barajinin rezervuar alani sol sahilde yaklasik 400
metre ylikseklikte bulunan kaya blogunun olas1 hareketi sonucu rezervuar alaninda olusacak
itki dalgasinin 6zellikleri arastirilmigtir. Hareket edip suya carpma olasilig1 bulunan kiitlenin
kaya blogu olmasi nedeniyle modelde hareket eden kiitle bir kati olarak tanimlanmis olup
hacmi, yogunlugu, siirtiinme katsayist ve geri sigrama katsayisi hesaba katilmistir. Caligmada,
baraj rezervuarindaki kaya diigmesi kaynakli itki dalgalarini efektif sekilde simiile edebildigi
i¢in niimerik analiz tabanli ii¢ boyutlu Flow-3D programi kullanilmistir. Programda kaya diis-
mesi sonucu olusacak itki dalgasinin &zellikleri niimerik olarak hesaplanirken kati-sivi etki-
lesimini en iyi sekilde modellemek i¢in ¢arpigsma modeli (GMO) ve tiirbulans (RNG) modeli
birlestirilmistir. Carpma sonucu olusacak dalga hesaplamalarinda Reynolds-averaged Navier—
Stokes esitliginin birlestirilmis “s1vi hakim modeli (VOF) tabanl serbest yiizey model” tek-
nigini kullanilmistir. Hesaplarda 20 C° ‘deki suyun ozellikleri kullanilmis, yergekimi ivmesi
ve agik hava basincida dikkate almmustir. X . Y . ve Z . yOniindeki smirlar duvar
olarak Z _ yoniindeki sinirda ise agik hava basinci tanimlanmistir. Hesaplamalar sonucunda
kiitlenin suya ¢arpma hizi 32 m/s, ¢arpma aninda sigrayan suyun yiiksekligi 57 m, kars1 kiy1-
daki ilerleme miktar1 146 m, olusan dalganin baraj gévdesinin sol sahiline dogru varma siiresi
16 sn ve ulasan dalganin boyunun 3.7 m, dalganin baraj gévdesinin sag sahiline dogru varma
siiresi 32 sn boyu ise 9 m olarak hesaplanmistir. Sonug olarak kiitle hareketi sonucu olusacak
dalganin baraj govdesini asacagi tahmin edilmektedir. Boyle bir durumun olumsuz etkilerinin
en aza indirmek i¢in ya dalga payanin artirilmasi yada dolu savagin yeniden projelendirilmesi
gereckmektedir.
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ABSTRACT

In this study, the properties of impulse waves that could be formed by the possible movement
of a rock block at almost 400 meters elevation on the left coast of the planned Bahgecik Dam,
which will be located 3 km to the North of Bahgecik village of Giimiishane city. As the risky
mass is a rock block, it was modelled as a moving solid, and its volume, density, coefficient
of friction and coefficient of restitution were taken into consideration in the model. In the
study, numerical analysis-based three-dimensional software Flow-3D was used because it can
effectively simulate rock fall-induced impulse waves dam reservoirs. In order to realistically
model the solid-liquid interaction during the impulse wave simulation in the software, colli-
sion model (GMO) and turbulence (RNG) were combined. In the impulse wave calculations,
Reynolds-averaged Navier-Stokes equations combined “liquid dominant model (VOF)-based
free surface model” technique was used. Properties that of a water at 20°C were used in the
calculations and acceleration of gravity and outdoor pressure were also taken into account.
Boundaries at X, .Y . -andZ  directions were used as walls and the boundary at Z,
direction was used as outdoor pressure. Calculations revealed the impact velocity of the mass
as 32 m/sec, height of splashing water at impact 57 m, run-up distance as 146 m, the arrival
time of the wave to the left coast of the dam reservoir as 16 sec, height of the arriving wave as
3.7 m, the arrival time of the wave to the right coast as 32 sec and its height as 9 m. In con-
clusion, it is predicted that the possible impulse waves could exceed the dam body. In order to
prevent the negative consequences of such an incidence, the height of the freeboard of the dam
must be increased or the spillway must be redesigned.
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