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Kaya kiitlelerinin dayanimi biiyiik 6lgtide siireksizlikler tarafindan kontrol edildiginden, kaya
sevlerinin tasariminda, yeralt1 kazilarinin planlanmasinda ve biiyiik barajlar gibi kaya kiitleleri
iizerine veya igine insa edilen mithendislik yapilarinin tasariminda siireksizliklerin mekanik
davranislarinin bilinmesi 6zellikle deprem kusagindaki iilkelerde daha fazla 6nem tagimak-
tadir. Deprem yiiklerine kars1 bu yapilarin tasariminda bagvurulan genel yaklagim daha ¢ok
statik kosullarda elde edilen malzeme 6zelliklerinin dikkate alinmasi ve yapinin da énem de-
recesine gore giivenlik katsayisinin bir miktar degistirilmesidir.

Bu calismanin amaci taze, kiriksiz kayada yapay olarak olusturulan dolgusuz siireksizliklerin
statik ve dinamik kosullardaki kesme dayanimlari arasinda bir karsilastirma yapmaktir. Ince-
lemede malzeme olarak magmatik kdkenli taze, kiibik kayalar (20x20x20 cm) kullanilmstir.
Ozel diizenekle ortasindan yarilan kiibik bloklardan yapay, 6zdes siireksizlik yiizeyleri elde
edilmistir. Siireksizliklerin piiriizlilikk agis1 bir profilometre ile belirlenmistir. Yapay siireksiz-
lik yiizeyleri statik ve dinamik yiikleme kosullarinda dogrudan kesme deneyine tabi tutulmus-
tur. Statik kosullar i¢in segilen normal yiikler 0,25 MPa ile 8,0 MPa arasinda degismektedir.
Dinamik yiikleme i¢in gercek bir depreme ait yer degistirme-zaman verisi girdi olarak kulla-
nilmistir. Kullanilan diizenek yatay ve diisey yonde 300 kN yiikleme kapasitesinde olup, sta-
tik deney standardi olarak ASTM D5607 kullanilmistir. Dinamik kosullardaki normal yiikler
statik kosullardaki ile ayn1 tutulmustur. Sonugta, hem statik yiikleme hem de dinamik yiikleme
kosullarina ait yenilme zarflar1 olusturulmustur.

Deneysel sonuglara gore, yapay stireksizliklerin diisiik normal gerilme diizeylerinden elde edi-
len dinamik kesme dayaniminin statik yiikleme kosullarindan elde edilen kesme dayanimin-
dan biraz daha diisiik oldugu gozlenmistir. Yiiksek gerilme diizeylerinde ise diislis miktarinin
daha fazla (i¢sel siirtiinme agisinda birkag¢ derece) oldugu sonucu ortaya ¢ikmistir.

Anahtar Kelimeler: Siireksizlik, statik kesme dayanimi, dinamik kesme dayanimi, dogrudan
kesme deneyi.
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ABSTRACT

Design of engineering structures such as rock slopes, underground excavations and large dams
built on or in rock masses requires that understanding the mechanical behavior of discontinui-
ties is of utmost importance particularly in earthquake prone countries because the strength of
rock masses is basically governed by the presence of discontinuities. The traditional approach
for designing such structures against earthquake loading conditions is to employ the material
properties obtained under mostly static conditions and modify the safety factor in accordance
with the importance factor of the structure.

The scope of this investigation is to make a comparison between the shear strength of artifici-
ally generated unfilled discontinuities in fresh, intact rock under static and dynamic loading
conditions. The materials used in this investigation include cubic, fresh intact rocks of mag-
matic origin with 20x20x20 cm dimensions which were split into two halves to create artificial
as well as identical discontinuity surfaces. The asperity of discontinuities was quantified by a
profilometer to determine the roughness angle. Artificially created discontinuity surfaces were
sheared under static and dynamic loading conditions. For the static loading the normal stress
levels ranging from 0.25 MPa to 8 MPa were employed. For the dynamic loading an eart-
hquake displacement - time history was assigned as the input motion. The testing equipment
has 300 kN loading capacity for both the horizontal and vertical directions. The test method
for static conditions was ASTM D5067. The vertical normal loading selected for the dynamic
loading conditions was the same levels of loads as for the static loading. At the end, the failure
envelopes were constructed for both static and dynamic loading conditions.

Experimental results showed that the dynamic shear strength of artificially created discon-
tinuities under low normal stress levels is slightly lower than the shear strength determined
through static loading conditions. The amount of drop is more significant (several degrees of
internal friction angle) at the higher normal stress loading conditions.

Keywords: Discontinuity, static shear strength, dynamic shear strength, direct shear test

622



