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ABSTRACT: The dynamic mechanical behaviour and characteristics of rocks have been investigated using 
different techniques. One of the commonly used technique is the Split Hopkinson Pressure Bar technique. 
However, the measured responses are inferred from the strain gauges attached to intermittent and transmit­
ting bars rather than directly from samples. The authors devised a new experimental apparatus to investigate 
the behaviour of rocks under shock waves. The device may be fundamentally categorized as the drop-weight 
apparatus and it is possible to evaluate the mechanical behaviour and characteristics of rocks subjected to 
shock waves during pre-failure as well as post-failure stages. The rocks tested are tuff, limetsone, granite, 
marble, gneiss, porphyrite, ranging from soft rocks to hard rocks. The testing conditions correspond to uniax­
ial compression test and Brazilian tensile test. The nominal impact velocity can be easily adjusted and it can 
be easily correlated with the measured responses and dynamic mechanical properties. The authors present the 
outcomes of this experimental study and discuss their implications in the field of rock dynamics. 

1 INTRODUCTION 

The dynamic mechanical behaviour and characteris­
tics of rocks have been investigated using different 
techniques in relation to evaluate the engineering 
structures by dynamic loads such as those result­
ing from the impact of missiles or meteorites, One 
of the most commonly used techniques is the Split 
Hopkinson Pressure Bar technique, which was 
originally developed Hopkinson in 1914 to meas­
ure stress pulse propagation in a metal bar. Kolsky 
(1949) refined Hopkinson's technique by using two 
Hopkinson bars in series, now known as the Split­
Hopkinson Pressure bar (SHPB), to measure stress 
and strain. However, the measured responses are 
inferred from the strain gauges attached to intermit­
tent and transmitting bars. Furthemore, it is difficult 
to evaluate the post-failure characteristics of rocks. 

The authors devised new experimental appa­
ratuses to investigate the behavior of rocks under 
shock waves. The devices are fundamentally cat­
egorized as the drop-weight apparatus, it can be 
equipped with load-cell, non-contact type laser 
displacement transducers, accelerometers and 
infra-red thermo-graphic imaging. Therefore, it is 
possible to evaluate the mechanical behavior and 
characteristics of rocks subjected to shock waves 
during pre-failure as well as post-failure stages. 
The tested rocks are tuff, limestone, granite, mar­
ble, gneiss, porphyrite. In other words, rocks tested 
range from soft rocks to hard rocks. The testing 
conditions correspond to uniaxial compression test 
and Brazilian tensile test. Nevertheless, it is possi­
ble to do experiments such as punching tests, bend­
ing tests. The nominal impact velocity can also be 
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easily adjusted and it can be easily correlated with 
the measured responses and dynamic mechanical 
properties. The authors explain the newly developed 
experimental apparatus and experiments on various 
rock under shock loads and present the outcomes of 
this experimental study and discuss their implica­
tions in rock dynamics field. 

2 SHOCK TESTING DEVICES AND ROCKS 

2.1 Shock testing devices 

The authors first developed a special shock testing 
device. The device consist of a steel cylinder with 
a weight of 8300gf having a diameter of 97 mm, a 
load cell, an accelerometer (Fig. 1). The plastic pipe 
container, in which the cylinder was dropped, had an 
internal diameter of 100 mm and height of 500mm. 
The steel cylinder was dropped from certain heights 
and acceleration and force were measured simultane­
ously using YOKOGAWA WE7000 data-acquisition 
system at a sampling rate of lms. No digital filtering 
was imposed on measured force and accelerome­
ter records. The initially designed device shown in 
Fig. 1 was not equipped with non-contact type laser 
displacement transducers. 

The authors recently improved their initial device 
and equipped with non-contact type laser displace­
ment transducers to measure the displacement of 
the loading platen. The load cell was also improved, 
which is now capable of measuring much higher 
dynamic loads. The device is shown in Fig. 2 and 
it also enables to take infra-red thermo-graphic 
images during the shock tests. The displacement 
of the loading platen is allowed to move downward 
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