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Kaya ortamlarinda agilan yeralti agiklilarinin durayliliklarmin saglanmasinda kaya saplamalari siklikla
kullanilmaktadir. Son yillarda regine ve c¢imento dolgulu kaya saplama tlirliniin kullamimindaki artig
nedeniyle, s6z konusu kaya saplama tiirlerinin performanslarinin  degerlendirilmesi madencilik
uygulamalarinda biiyiik 6nem tagimaktadir. Bu nedenle, bu arastirmada bu kaya saplamasi tiirleri {izerinde
kapsamli bir aragtirma gergeklestirilmistir. Arastirmada kullanilan kaya saplamasi tiirleri tizerinde cekme
deneyleri gergeklestirilmis ve deneylerden elde edilen veriler kullanilarak kaya kiitlesi ile kaya saplamasi
tirleri arasindaki etkilesim incelenmistir. Yeraltisuyu, ikincil gerilmeler vb. nedenlerden dolay1 kaya
saplamalarinda olusan deformasyonlarin degisimleri goz 6niinde bulundurularak, kaya saplamalarinin tasima
yiikiindeki azalma miktarlar1 belirlenmistir.

Tiirkiye’deki bir metal madeninde gergeklestirilen bu ¢aligma kapsaminda ¢gekme deneyleri, deformasyonlarin
ve olast duraysizliklarin beklendigi cevher giris galerisi, patlatma yapilarak kazi ¢alismasimin yapildigi
aynanin ii¢ metre Oniinde, ulasim amaglh kullanilan ana galeride, tiretim bdlgesinde ve gogiik ile iiretim
arasinda bulunan perde galerisinde gergeklestirilmistir. Bu bes galerinin her birinde, beser adet olmak tizere,
toplam 25 deney tiif, bazalt, cevher ve dasit (dayk) gibi farkli kaya birimlerinde uygulanmistir. Farkli katlarda
ve kaya tiirlerinde yapilan ¢ekme deneyleri sirasinda; regine ve ¢imento dolgulu tipi kaya saplamalarinin
performanslar1 gézlemlenmis olup, elde edilen ¢ekme yiikii sonuglarinin kaya saplamasina ve tiiriine bagl
degisimi Sekil 1’ de sunulmustur. Sekil 1°de de goriildiigii gibi, ¢imentolu kaya saplamalarinin regineli kaya
saplamalarina oranla daha fazla deformasyon gostermeden daha c¢ok yiik tasidiklart (11.78-13.00 ton)
saptanmustir. Regineli kaya saplamalarinda elde edilen ¢ekme yiiklerinin dnemli bir kisminin diisiik olmasinin
nedeninin stireksizliklerin yogun oldugu kaya birimlerinde deliklere atilan reginelerin siireksizlik diizlemleri
boyunca akmasi ve delik yiizeyini tam dolduramamasindan kaynaklandigi diistiniilmektedir. Ayrica, kaya
saplamalarina yonelik yerinde yapilan incelemeler sirasinda, kaya saplamalarimin, 6zellikle regineli kaya
saplamalarmin delige yerlestirilmesinde kalifiye iscilife gereksinim duyuldugu goézlenmistir. Mevcut
galerilerde, yerlestirilme hatalarindan dolay1 72 regineli kaya saplamasindan 27’sinin, 56 ¢imentolu kaya
saplamasindan ise 8’nin destek Ozelligini yitirdigi belirlenmistir. Bu gozlemlere goére, ¢imentolu kaya
saplamalarinin destek verimi %85’e kadar ¢ikarken, regineli kaya saplamasinda bu oranin % 60’larda kaldig1
saptanmustir. Elde edilen bu gézlem ve Sekil 1°de verilen deney sonuglar1 degerlendirildiginde, 6nemli oranda
stireksizlik iceren kaya birimlerinde ¢imentolu kaya saplamalarinin kullanilmasinin daha yararli oldugu
anlasilmaktadir.
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ABSTRACT

Rock bolts are frequently used in providing durability of underground openings excavated in rock
environments. In recent years, because of an increasing use in resin and cement grouted types of rock bollts,
evaluation of their performance constitutes a big importance in mining applications. Therefore, in this study,
a comprehensive investigation on these rock bolt types was realized. Pull-out tests were carried out on these
rock bolt types and interaction between rock mass and rock bolt types was examined using the data obtained
from these tests. The load decreasing in rock bolts was determined by considering the variation in
deformation occurred on rock bolts due to groundwater, secondary stresses etc.

In this study, realized in a metal mine in Turkey, the pull-out tests were carried out at the entrance of the
mine, where deformation and possible instability was expected, 3 m in front of surface in which rock was
excavated by blasting, in the main gallery, in production area and finally in the gallery between collapse zone
and production area. Five pull-out tests were carried out at each gallery in different rock types such as tuff,
basalt, ore and dacite (dyke). The performances of resin and cement grouted rock bolts were observed during
pull-out tests done in different layers and rock types, and the variation of the tests results with rock bolts and
rock types is presented in Figure 1. As also shown in Figure 1, in comparison with resin grouted rock bolts, it
was determined that cement grouted rock bolts carry more load (11.78-13.00 ton) without indicating more
deformation. It was considered that the reasons in obtaining lower values in pull-out load for resin grouted
rock bolts are the flowing of resin in heavily fractured rock mass throughout surfaces of discontinuities and
the non-filling rock bolt’s holes with resin. In addition, during the observations on rock bolts, the need of
quality labor in inserting of rock bolts especially resin type bolts into holes was observed. In the present
galleries, due to the presence of faults, during rock bolt installation, 27 out of 72 for resin rock bolts, and 8
out of 56 for cement grouted rock bolts were determined to loose their support properties. Based on these
observations, it was found that while the support recovery of cement grouted increases to 85%, this ratio
remains 60% for resin grouted rock bolts. When these observation and the data given in Figure 1 are
considered, it can be concluded that application of the cement grouted rock bolts is more useful in heavily
Jjointed rock masses.
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Sekil 1. Farkli kaya birimlerinde ¢cekme deneyi sonuglarinin kaya saplamasi tiiriine bagli degisimi.
Figure 1. Variation of the pull-out test results with rock bolt types in different rock units.



