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ABSTRACT: Rockburst, earthquake and blasting causes some dynamic loads on rock support and 
rock reinforcement. Members of rock support and rock reinforcement are generally made of steel bar or 
cables, which are resistant against corrosion. These support members may be subjected vibrations induced 
by turbines, vehicle traffic and long-term corrosion in addition to dynamic loading due to earthquakes, 
rockburst and blasting. The authors carried out some theoretical, numerical and experimental studies on 
rockbolts and rock-anchors under shaking and impulsive loading. In this study, the authors present the 
outcomes of these studies and discuss their practical implications. 

1 INTRODUCTION 

Dynamic problems such as rockburst, earthquake 
and blasting causes some dynamic loads on rock 
support and rock reinforcement. Rockbolts and 
rock anchors are commonly used as principal rein­
forcement members in underground and surface 
excavations while shotcrete and concrete lining 
are used as support members. Rockbolts and rock 
anchors are generally made of steel bar or cables, 
which are resistant against corrosion. These support 
members may be subjected earthquake loading, 
vibrations induced by turbines, vehicle traffic and 
long-term corrosion. Figure 1 shows the cable rock 
anchors used at a rock slope ruptured during the 
2008 Iwata-Miyagi earthquake (Aydan 2017, 2018). 

Figure 2 shows the state of rock anchors and 
rockbolts at underground excavations experienced 
rockburst and spalling problems. The authors 
present some theoretical, numerical and experimen­
tal studies on rockbolts and rock-anchors under 

Figure 1. Rock anchors ruptured by the 2008 
Iwate-Miyagi earthquake (from Aydan 2017, 2018). 
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Figure 2. The state of rock anchors and rockbolts at 
underground excavations experienced rockburst and 
spalling problems (arranged from Aydan 2018). 

shaking and impulsive loading in this study. Fur­
thermore, they discuss their practical implications. 

2 EXPERIMENTAL STUDIES 

2.1 Response on acrylic rockbolt under impulsive 
Load 

It is very rare to see any discussion or experimen­
tal result on the load-displacement-time or stress­
strain-time responses under impulsive loads except 
by Aydan (2017, 2018). Aydan (2017, 2018) devised 
an experimental set-up for this purpose. The exper­
imental set-up consists of an acrylic bar attached 
with strain gauge and fixed to a support at top as 
illustrated in Figure 3. The diameter and length of 
the acrylic bar were 8 mm and 200 mm respectively. 
An object with a given weight was instantaneously 
applied to the lower end of the bar. The strain 

seiki
タイプライターテキスト
Included in Proceedings of the 3rd International Conference on Rock Dynamics and Applications (RocDyn-3)　
© 2018 Taylor and Francis Group, London, UK. Used with permission.














