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Schmidt ¢ekici (SHR) deneyi, tek eksenli sikisma dayanimi (UCS), ¢ekme dayanimi ve Young
modiilii gibi kayalarin mekanik ve deformabilite 6zelliklerini belirlemek igin kullanilan deney
yontemlerinden birisidir. Orijinal olarak beton sertligini degerlendirmek igin gelistirilmis olan
SHR, tasinabilir, ekonomik, kolay ve malzemeye hasar vermeyen bir yontemdir. Ancak Schmidt
¢ekicinin sunmus oldugu bu avantajlar, deneyin giivenilirligini ve dogrulugunu etkileyen bir
takim faktorlerle sinirhidir. UCS’nin degerlendirilmesindeki en 6nemli sinirlama, geri sicrama
degerlerinin sadece yiizey kosullarini yansitmasidir. Yontem; doku, doygunluk derecesi,
gozeneklilik ve mikro catlaklar gibi kayacin mekanik 6zelliklerini kontrol eden igsel 6zelliklere
kars1 hassas degildir. Ayrica, literatiirde belirtildigi gibi, kayalarin SHR ile UCS degerleri arasinda
ok sayida deneysel gorgiil iliski s6z konusudur. Uretilen bu deneysel iliskiler tek bir istatistiksel
modele sahip olmayip, dogrusal ve egrisel yaklagimlar igersinde degerlendirilmistir. Ayrica,
s6z konusu iligkilerin bir kismu tek bir litolojik birim i¢in gelistirilirken (kdmiir, jips ve granit),
bir kisim ¢alismalar farkli litolojik birimler i¢in elde edilmistir. Bu nedenle, SHR degerleri ile
UCS degerleri arasinda tek bir veya evrensel olabilecek bir iliskinin olmadigt goriilmektedir.
Literatiirde taniml1 bu iliskiler kullanilarak, kayalar i¢in hesaplanan dayanim degerleri, gergek
dayanim degerlerini yansitmamaktadir.

Bu caligmada, UCS ile SHR arasindaki geleneksel karsilastirmalar yerine, UCS ile UCS/SHR
arasindaki iliskinin giivenilirligi arastirilmistir. Caligmadan elde edilen esitlik f{UCS/SHR)=UCS+C
veya f(UCS)=C.SHR/(1-SHR) formundadir. Burada, UCS/SHR oran degeri, SHR degerine oranla,
kayaglarin mekanik o6zelliklerinin degerlendirilmesinde c¢ok daha giivenilir bir gostergedir.
Ciinkii UCS kayaclarin mekanik 6zelliklerini tanimlar ve UCS/SHR oranini giiclii bir sekilde
etkiler. S6z konusu UCS/SHR oran degeri, kayaglarm artan UCS degerlerine bagli olarak
dogrusal ve yiiksek bir oran igerisinde artar. Bu iliski igerisinde, kayalarin UCS degerleri ile SHR
degerleri arasindaki artig orani birbirinden farklidir ve SHR degerlerindeki artig, UCS degerleri
arasindaki artisa oranla ¢ok daha diistik degerler sunar. Dolayistyla UCS/SHR oran degerleri
ile UCS degerleri arasinda daima giiclii ve dogrusal bir iliski s6z konusudur. Burada agiklanan
iliskinin elde edilebilmesi i¢in, farkli kayalar igerisinde 60 ayri kaya blogu tizerinde Schmidt
¢ekici deneyi uygulanmistir. Laboratuvara getirilen her bir kaya blogunda ayrica ortalama tek
eksenli sikisma dayanimi degerleri tayin edilmistir. Elde edilen bulgular, UCS/SHR oran degeri
icerisinde degerlendirilmistir. UCS/SHR oran yaklasiminin kullanilmasi, kayalarm dayanim
degerlerinin belirlenmesinde kabul edilebilir bir hata (ortalama karakdk hata: 5.9 MPa) degeri
sunmaktadir. Ayrica UCS/SHR degeri, bu kapsamdaki farkli caligmalardan elde edilen toplam
234 adet veri igerisinde yeniden degerlendirilmistir. S6z konusu bu yaklasim ile kayaglarin
dayanim degerlerinin ¢ok daha giivenilir olarak elde edilebilecegi goriilmiistiir.

Anahtar kelimeler: Schmidt Cekici, tek eksenli sikisma dayanimi, indeks deney, saglam kaya
malzemesi
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ABSTRACT

Schmidt rebound hammer (SRH) test is one of the traditionally used methods for evaluating the
mechanical and deformation properties of intact rock, such as uniaxial compressive strength
(UCS), tensile strength and Youngs modulus. SRH, originally developed as a surface hardness
tester for concrete, is a portable compact, lightweight, cost effective and non-destructive device.
These great advantages offered by Schmidt hammer are subject to certain limitations controlling
the consistency and reliability of the testing device. The main limitation of the SRH for predicting
the rock strength that SRH numbers just reflect the outer surface of rock and it is not sensitive
to the intrinsic properties of the rocks such as texture, saturation, porosity and micro-fractures
controlling the mechanical behaviour of rocks. A critical review of literature also revealed that
there has been a great deal of empirical equations relating the UCS to SRH for intact rocks.
However, derived relationships mostly have not a single statistical model. They were evaluated
both in a form of linear and curvilinear models. Likewise, these relationships were also developed
for both single rock types (e.g. coal, gypsum, granite) and a mixture of rock types. This means
that there is no unique relationship between the SRH and the UCS for all rock types and they
provide only a crude estimate for UCS of intact rocks.

In this research, reliability of the relationship between the ratio of UCS/SRH and UCS is
investigated by means of regression analysis, instead of the traditional comparison between the
SHR and UCS. A4 simple power relationship between the UCS and UCS/SHR was established
in the form of fIUCS/SHR)=UCS+C or flUCS)=C.SHR/(I-SHR) for intact rocks. The ratio
of UCS/SRH is a much better indicator for assessing the mechanical characteristics of rocks,
because it is strongly affected by the level of UCS of intact rock. It increases with increasing
compressive strength at an increasing rate. This situation may be explained by the fact that the
increase in the rebound number occurs at a much smaller rate when compared to the increase of
compressive strength. In order to obtain the relationship described above, Schmidt hammer test
was performed on 60 different rock blocks. The average uniaxial compressive strength values
obtained from each block were also determined in the laboratory. The findings were evaluated in
the ratio of UCS/SHR. It was found that the proposed equation for estimating the UCS provides an
acceptable error values (Root Mean Square Error:5.9 MPa). It was also verified in a total of 234
data obtained from different studies in this context. The proposed equation in this investigation
can be used to estimate the UCS more reliable.
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