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Tensile strength of rocks is an important parameter used in engineering works. Although the tensile
strength test is relatively simple, it is time-consuming and requires samples which are prepared
according to standards. Therefore, indirect properties are often used to predict the tensile strength,
such as Schmidt rebound number, point load strength index, unit weight and porosity. These tests
are simpler, faster and more economical. These tests can also be carried out in the field.

The main objective of this study is to evaluate the indirect methods for estimating the tensile
strength of rocks. A combined laboratory and modeling study was conducted to develop a database
for predicting tensile strength of rocks. Six hundred eighty six rock samples from 24 different sites
throughout eastern Turkey were collected and tested for the development of the database and
evaluation of models. A total of 512 samples were used for developing the models and the
remaining 174 were used to evaluate the dataset. The material parameters selected in the
development of the models include tensile strength (0y), point load strength index (Is:sg)), Schmidt
rebound number (N) and unit weight (y). A total of four, two regression models, namely, simple
linear regression and multiple regression, and two feed forward-type artificial neural network
(ANN) models, namely, Radial Basis Function Network (RBFN) and Multi-Layer Perceptrons
Network (MLPN) were developed. Overall, the coefficient of correlation (r) of the MLPN model
was found 0.91, while the r values obtained from the multiple regression and the RBFN models
were found as 0.83 and 0.87, respectively. The MLPN model exhibited the highest performance. A
sigmoid equation was suggested by using weight values obtained from the MLPN analyses to
predict tensile strength of rocks. The performance of this equation was evaluated using the
evaluation dataset and the r was found 0.84.
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Kayaclarin Cekme Dayaniminin Regresyon Analizleri ve Yapay Sinir Aglan ile
Tahmin Edilmesi ve Modellerin Karsilastirilmasi

Kayaglarin ¢ekme dayanimi miihendislik ¢alismalarinda kullanilan 6nemli parametrelerden birisidir.
Cekme dayanimi deneyi oldukga basit olmasina ragmen zaman alicidir ve standartlarda belirtilen
boyutlara gore hazirlanmis karot ornekleri gerektirir. Bu nedenle ¢ekme dayaniminin tahmin
edilmesinde Schmidt geri sigrama sayisi, nokta yilikii dayanim indeksi, birim hacim agirlik ve
porozite gibi dolayli 6zellikler siklikla kullanilir. Bu deneyler daha basit, hizli ve ekonomiktir. Bu
deneyleri arazide de yapmak miimkiindyir.

Bu calismanin ana amaci, kayaclarin ¢ekme dayanimimin dolayli yontemlerle belirlenmesini
degerlendirmektir. Bu amagla, veri tabani olusturmak ig¢in laboratuvar ve modelleme ¢aligsmasi
gergeklestirilmistir. Veri tabaninin olusturulmasi ve modellerin gelistirilmesi i¢in Dogu Tiirkiye’nin
dogu kesiminde 24 farkli yerden toplam 686 6rnek derlenmis ve bu orneklerde laboratuvar
deneyleri gerceklestirilmistir. Toplam 512 6rnek modelleme igin, diger 174 6rnek de degerlendirme
icin kullanilmistir. Modelleme igin segilen parametreler ¢ekme dayanimi (0;), nokta yiikli dayanim
indeksi (Iys0), Schmidt geri sigrama sayis1 (N) ve birim hacim agirligini (y) icermektedir. Basit
dogrusal ve coklu regresyon ile Radial Basis Function Network (RBFN) ve Multi-Layer



Perceptrons Network (MLPN) modelleri olmak {izere toplam dort model gelistirilmistir. Sonugta,
coklu regresyon ve RBFN modelinin korelasyon katsayilar1 sirasiyla 0.83 ve 0.87 olarak
bulunurken, MLPN modelinin korelasyon katsayis1 0.91 olarak bulunmustur. MLPN modeli en
yiliksek performansa sahip modeldir. Kayaclarin ¢ekme dayaniminin tahmin edilmesi icin MLPN
analizlerinden ortaya ¢ikan agirlik degerleri kullanilarak bir sigmoid esitlik dnerilmistir. Bu esitligin
performans1 degerlendirme icin ayrilmis olan veri tabani kullanilarak degerlendirilmis ve
korelasyon katsayis1 0.84 olarak bulunmustur.
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