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ABSTRACT: The stick-slip phenomenon is used to explain as a mechanism of earthquake recurrence. 
A number of stick-slip experiments have been performed to clarify the mechanism of recurring slip insta
bilities and slip weakening. Although the amplitude of sliding of most experiments is quite smaller than 
actual earthquakes, and the observed acceleration is larger. The authors have developed a new experimen
ta! setup, in which blocks move on a conveyor belt and is restrained by the spring, and conducted stick
slip experiments. This experimental setup is able to simulate conditions in actual earthquakes better than 
previous stick-slip experimental devices. In this study, we conducted stick-slip experiment which focused 
on difference of the rock types and confirmed the the applicability of this experimental setup and the 
validity of the result. Moreover, the theoretical results of stick-slip phenomenon indicate the need for tak
ing account of slip weakening and roughness of the contact surface and geometrical shape. 

1 INTRODUCTION 

The stick-slip is a phenomenon that interfaces is 
repeated sticking (accumulation of stress) and slip 
(release of stress). In the field of rock engineering, 
it is very important to explain the periodic occur
rence of earthquakes as well as creep behavior 
of unstable zones of slope movement and large 
underground cavities. Brace & Byerlee (1966) con
ducted some laboratory experiments using rocks 
to explain the mechanism of occurrence of earth
quakes, and proposed that the stick-slip phenom
enon is associated with this mechanism. 

However, there are many reports on conditions 
whether stick-slip phenomenon is prone to occur, 
and there are few reports on effect of experimental 
parameters such as confining pressure, rate of load
ing and test machine specifications on experimental 
results such as acceleration, slippage and stress drop. 
Moreover, most were using the compression testing 
equipment in the above studies, amount of slippage 
was very small with lµm-1 mm and the peak accel
erations during slipping were very large with 102— lo5 

m/s2 (Ohnaka 2003). These results are quite differ
ent from case of medium/large earthquakes, slip 
amount of 10 cm-1 m, peak acceleration of 1-10 ml 
s2. On the other hand, the experiment using the 
rotary shear testing equipment is able to simulate 
a condition close to actual earthquakes. Though 
these studies are performed for the purpose of elu
cidation of the friction mechanism that dynamic 
friction coefficient becomes smaller if sliding speed 
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becomes faster, and these were not intended for 
stick-slip phenomenon (Chang et al. 2012). 

The authors have developed a new experimental 
setup, in which blocks move on a conveyor belt and 
is restrained by the spring, and conducted stick
slip experiments. This experimental setup is able 
to simulate conditions in actual earthquakes better 
than previous stick-slip experimental devices. Dur
ing experiments, the velocity of base block, stiff
ness of springs and normal load acting on block 
interface were varied to study their effect on the 
periodicity and stick-slip response. The results of 
this experiment are quite similar to the relations of 
the earthquake parameters obtained from earth
quake observations, and they are consistent with 
those of previous stick-slip experiments (Ohta & 
Aydan 2010; Iwata et al. 2016). However, as these 
experiments are limited in quantity and some man
made surfaces of granite, they had some issues 
such as not being able to evaluate influence by the 
type of rocks and difference of the test specimen. 

In this study, stick-slip experiments using blocks 
of Kumamoto quartzite and Turkey quartzite 
block are performed, and the consistency of the 
experimental results and the effect of the differ
ence of rock types are investigated. Thus, the 
results were consistent with the results of previous 
experiments and the same result as the correlation 
between empirical seismic parameters. It was also 
found that the difference of the rock types (i.e. the 
roughness of the contact surface and geometrical 
shape) affected the stick-slip phenomenon. 
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