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Civipenetrasyondeneyikayalarin tek eksenli stkismadayaniminin dolayli olarak belirlenmesinde
kullanilan indeks bir deney yontemidir. Yontemde bir ¢ivi aticist (tabancasi) kullanilmaktadir.
Civi aticist, 2.6 mm’lik ¢apa sahip olan ¢iviler tizerine 120 Joule enerji ile uygulanmaktadir.
Civinin kaya igerisindeki penetrasyon miktarina bagli olarak kayaglarin sikigma dayanim
degerleri deneysel bir iliski ile belirlenmektedir. Ancak bu deney yontemi ile elde edilen
penetrasyon degerleri yukarida ifade edilen tek bir ¢ivi aticisi igin gegerlidir. Ticari amaglarla
kullanilan ¢ivi aticilarinin uyguladiklart enerji degerleri ise, genis bir aralik (80 - 120 Joule)
icerisinde degigmektedir. Farkli enerji araliklarinda c¢alisan ¢ivi aticilart ve farkli ¢ivi caplari
kullanilmast durumunda, siiphesiz ki ¢ivi penetrasyon derinlik degerleri ayni olmayacaktir.
Dolayistyla, ¢ivi penetrasyon derinliginden hareketle tek eksenli sikigma dayanimini tahmin
etmek {iizere gelistirilen deneysel bir iligkinin yaygin olarak kabul gorebilmesi i¢in, enerji
diizeyi ve ¢ivi gapi farkli birgok ¢ivi aticisi i¢in kullanilabilir nitelikte olmalidir.

Bu calismanin amaci, kayalarin tek eksenli sikisma dayanimini ¢ivi penetrasyon derinligi,
¢ivi ¢ap1 ve cakma enerjisinin fonksiyonu olarak ifade eden deneysel bir iligkinin
gelistirilmesidir. Bu amagla, enerji seviyeleri 80-120 Joule arasinda degisen 6 farkli ticari
¢ivi aticist, farkli ¢ivi ¢aplart icerisinde (2.6 ile 3.7 mm arasinda) farkli kayalar igerisinde
65 ayr1 kaya blogu iizerinde uygulanmigtir. Calismada her kaya blogu igin farkli enerji
seviyeleri ve ¢ivi ¢aplarinda en az 2-3 atis yapilarak, her enerji seviyesi ve ¢ivi ¢apt i¢in
ortalama c¢ivi penetrasyon degerleri belirlenmistir. Laboratuvara getirilen her bir kaya
blogunda ayrica ortalama tek eksenli sikisma dayanimi degerleri tayin edilmistir. Elde edilen
bulgular, ¢ivi aticilarinin enerji seviyesinin artmasina bagli olarak ayni ¢ivi ¢api icerisinde
elde edilen ortalama penetrasyon derinlik degerlerinin de arttigini gdstermistir. Ayrica, ayni
enerji oraninda ¢alisilmasi durumunda ise, ¢ivi ¢aplarinin artmasina bagli olarak, elde edilen
ortalama penetrasyon derinlik degerleri de belirli bir oranda azalmistir.

Kayaglarin tayin edilen tek eksenli sikisma dayanimi degerleri, ¢alismada gelistirilen deneysel
iliskiden tahmin edilen dayamim degerleri ile karsilastirilmistir. Onerilen iliski kayalarin
dayanim degerlerinin belirlenmesinde kabul edilebilir bir hata degeriyle (ortalama 6.0 MPa
tahmini hata pay1) tahmin edilmesini saglamaktadir. S6z konusu iligki genis bir aralikta calisan
ticari ¢ivi aticilarinin enerji oranlarini ve ¢ivi ¢aplarini igermektedir. Dolayistyla bu amagla
kullanilacak olan herhangi bir ticari ¢ivi aticisinin teknik 6zelliklerinin bilinmesi (uyguladigi
enerji ve kullanilan ¢ivi ¢ap1) durumunda, bu ¢aligmada onerilen deneysel iliski ile kayalarin
tek eksenli sikisma dayanimi degerlerinin dolayl olarak belirlenmesi miimkiindiir.

Anahtar Kelimeler: Civi penetrasyon deneyi, tek eksenli sikigma dayanim deneyi, deneysel
iliski, kaya dayanimi
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ABSTRACT

The nail penetration test is one of the alternative index test methods for estimating the uniaxial
compressive strength (UCS) of intact rocks. The test includes a commercial nail gun. The nail
gun operates with a gas cartridge exerting as high as 120 Joules power on 2.6 mm diameter
pointy nails. Rock strength values are determined by an empirical relationship depending
on nail penetration depths. The values of penetration depth obtained in the testing method
are valid only for the commercial nail gun mentioned above. Commercially available nail
guns, however, have a wide range of energy levels (80-120 Joules) and nail diameters. Nail
penetration depths obtained through nail guns of different energy levels and nail diameters
will be changed. Hence, in order for an empirical relationship relating the nail penetration
depth to UCS is widely used, it should be applicable to all varieties of nail guns.

The scope of this investigation is to develop an empirical relationship relating the nail
penetration depth obtained through nail guns of different energy levels and nail diameters
to UCS. For this purpose, six different commercial nail guns which have the energy levels
ranging from 80 to 120 Joules and different pin diameters were used on 65 intact rock blocks.
At least 2-3 shots for each energy level and pin diameter made on each rock blocks to obtain
the average nail penetration depths. The rock blocks were collected and transported to
the laboratory to obtain average uniaxial compression strength. It was found that average
penetration depth values increase with increasing energy level of the nail guns. In addition to
the average penetration depths, these values decrease with increasing nail diameters applied
to rock blocks.

The measured UCS values were compared with those obtained from the empirical relationship

using the data from the nail penetration test. It was found that the proposed relationship for
estimating the UCS provides an acceptable error values (Average 6.5 MPa error of estimate).

It covers a relatively wide range of energy levels and nail diameter of commercial nail guns.

Therefore, proposed relationship in this investigation can be used to estimate the UCS of
rocks, in the case of the technical features of the commercial nail gun and their nails used for
this purpose are known.
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