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Yermiithendisligi ve yerbilimlerinde yer kabuguna etkiyen gerilmeler kaya yapilarin durayliligi
ve deprem tahmini acisindan olduk¢a Onemlidir. Yer kabugundaki gerilmeleri tahmin
etmek i¢in ¢ok sayida yerinde gerilme 6l¢iim yontemleri gelistirilmis ve kullanilmaktadir.
Bu yontemler, dogrudan ve dolayli olmak iizere iki ana gruba ayrilir. Dogrudan gerilme
Olciim yontemlerinin kullanimmin arzu edilmesine karsin, bu yontemler olduk¢a pahali
olup giicliikler igerir. Olgiimlerin yapildig1 ortamdaki kayanin mekanik davranisinin elastik
davranis gostermemesi durumunda bu yontemleri kullanmak hemen hemen miimkiin olmay1p,
kullanilmasi durumunda oldukga hatali sonuglar verebilir. Yarim asir dnce Kastner tarafindan
tiinelcilik alaninda 6nerilmis bir yontem bu tiir durumlar i¢inde kullanilmaktadir. Dolayisiyla,
yer kabugundaki gerilmeleri belirlemek i¢in yer miihendislerinin ve yerbilimcilerin pahali
olmayan ve giivenilir yontemlere olan gereksinimi olduke¢a yiiksektir.

1950°1i yillarda jeoloji dalinda yer kabugundaki 6rnegin fay ¢izikleri, sokulum ve biiklim
gibi yapisal jeolojik unsurlardan gerilme tahmini yapmak i¢in bazi yontemler gelistirilmistir.
Ancak bu yontemlerin uygulanmasinda halen bir¢ok sorunlar s6z konusudur. Yazar tek bir
faym ciziklerinden ve/veya goreceli yerdegistirmesinden yola ¢ikarak ve diger yontemlere
gore birgok agidan iistiin olan bir yontem gelistirmistir. Bu yontemin faylanma mekanizmasi
coziimlerine de uygulanmast miimkiinddir.

Bu calismada, bu yontemin temel kavramlari kisaca 6zetlenmis ve kivrim, biikliim ve sokulum
gibi jeolojik yapilardan gerilme tahmini i¢in uygulanabilirliginin gelistirilmesi sunulmustur.
Ayrica ABD, Japonya ve Tiirkiye’de yerinde gerilme dl¢timii yapilmis bdlgelere bu yontemin
uygulanmasi ve gecerliligi tartigilmistir.
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ABSTRACT

The stress state in the earth’s crust is of great importance in both geo-engineering and in
earthquake prediction. Many methods for in-situ stress measurements are available and they
are utilized to obtain the stress state in the earth’s crust. These are broadly classified as direct
methods and indirect methods. Although the direct methods are generally desirable, they
are expensive and cumbersome. Furthermore, they become powerless and unreliable when
the elastic response of rock masses ceases and the rock mass starts to fail. However, some
methods have been recently devised to infer the stress state under such circumstances also
using the fundamental ideas of the technique proposed by Kastner in 19505 for tunnelling
half century ago. Therefore, both geo-engineers and geo-scientists urgently need more
simple, non-expensive and reliable methods.

Some simple methods were devised to infer the stress state in the earth’s crust by geologists
in 19505 using the structural features of the earth’s crust such as striations of faults, dike
intrusion, folding. The author proposed a new method to infer the stress state, which is
capable of inferring the stress state even from the striation or the sense of relative deformation
of a single fault and it is theoretically and numerically superior to other similar methods. The

method is also capable of inferring the stress state from focal plane solutions.

In this study, the author describes the fundamentals of the method and its possible extensions
to the utilization of other geologic structures such as kink bands, folding and dyke intrusions.
The method has been applied to sites in Japan, USA and Turkey, where in-situ stress
measurements are available and its validity has been checked.
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