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Oz

Kaya mekanigi ve miihendislik jeolojisinde kestirim y&ntemlerinin kullanilmasi &nemli bir konuyu
olusturmaktadir. Ancak, bu amagla agirhkh olarak basit ve ¢ok degiskenli dogrusal regresyon teknikleri
geleneksel olarak kullamilmaktadir. Ozellikle son yillarda bu yontemlerin yani sira, bulanik anlamlandirma
sistemleri ve yapay sinir aglar1 da kullanilmaya baslamigtir. Bu ¢alismanin amaci, kil igeren bazi kayalarin
tek eksenli sikisma dayamminin suda dagilmaya karsi durayhlik indeksleri ve kil igerikleri kullamlarak
kestirilmesine yonelik kestirim modelleri gelistirmektir. Bu amagla basit ve dogrusal olmayan ¢ok degiskenli
regresyon ile Mamdani bulanik algoritmalari kullamlmigtir. Mamdani bulanik algoritmasinin hassasiyetini
arttirmak i¢in agirhklandinlmis “eger-ise” kurallan olugturulmusgtur. Kestirim modellerinin performanslarinin
karsilastirilmasi igin, istatistiksel performans indeksleri (Root Mean Square Error ve Variance Account For)
hesaplanmus ve elde edilen sonuglar tartisilmistir. Kontrol verileri kullanildiginda, her iki yontemden de elde
edilen kestirim sonuglari ile deneylerden tayin edilen tek eksenli stkisma dayanimi degerleri arasinda oldukga
ivi capraz korelasyon katsayilari elde edilmigtir. Performans indeksleri karsilastirildiginda ise, bulanik
algoritmanin dogrusal olmayan ¢ok degiskenli regresyon modeline gore biraz daha yiiksek kestirim ve
genelleme kapasitesine sahip oldugu goriilmiistiir. Bu durum temel olarak, kural tabanli bulanik algoritmanin
esnek ve seffaf yapisindan kaynaklandaig disiiniilmektedir. Cinkii bu enseklik, bulanik algoritmaya
dogrusal olmayan ¢ok degiskenli regresyon modeline gore bir istiinlik kazandirmaktadir. Bunun yam sira,
bu ¢alismada gelistirilen bulanik anlamlandirma algoritmasi uzman gériisii ile de kullanilabilecek bir 6zellige
sahiptir.

Anahtar kelimeler : kil igeren kaya, tek eksenli sikigma dayanimi, bulanik anlamlandirma sistemi, dogrusal
olmayan ¢ok degiskenli regresyon.
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ABSTRACT

The use of predictive models in rock engineering and engineering geology is an important issue. However,
the simple and multivariate linear regression techniques are being traditionally employed in these areas. In
addition to these techniques, in recent years, the use of fuzzy inference systems and artificial neural networks
began to be used. The purpose of this study is to construct some predictive models to estimate the uniaxial
compressive strength of some clay-bearing rocks from their slake durability indices and clay contents. For
this purpose, the simple and nonlinear multivariable regression techniques and Mamdani fuzzy algorithm are
considered. To increase the accuracy of the Mamdani fuzzy inference system, the weighted if-then rules were
extracted. For comparison of the predictive performances of the models, the statistical performance indices
(Root Mean Square Error and Variance Account For) were calculated and the results were discussed. Good
cross-correlations between the predicted and experimentally determined uniaxial compressive strength of the
control data for both prediction models were obtained. When compared the performance indices, these
indices revealed that the fuzzy inference system has slightly higher prediction and generalization capacities
than the multivariable nonlinear regression equation. This was mainly due to the flexible and transparent
structure of the rule-based fuzzy model. It is possible to define the complex systems by membership functions
and fuzzy “if-then” rules in fuzzy inference system. This Sflexibility provides an advantage to the Sfuzzy
inference systems when compared with the multivariable nonlinear regression model. Moreover, the fuzzy
inference system constructed in the present study can be used by expert opinion.

Keywords : clay-bearing rock, uniaxial compressive strength, fuzzy inference system, nonlinear multivariable
regression,
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