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Abstract 

Block caving is one of the most cost-competitive underground mining methods available today owing to its 

low cost and mining efficiency in the application of low-grade and high-volume mineral extraction such as 

copper and gold. Given that resources are increasingly being discovered at greater depths throughout the 

world, the combination of stress concentration resulting from the depth of cover, complicated geotechnical 

conditions such as geological structures, and disturbance caused by mining activities makes rockburst a 

challenging geotechnical problem. When a rockburst occurs, the release of a sudden amount of radiated 

seismic energy may cause rock fragments to eject from the excavation vicinity and may have a significant 

impact on the safety and productivity of mining. The purpose of this paper is to provide a review of the 

state-of-the-art in the area of rockbursts associated with block caving covering various contributing factors 

and rockburst mechanisms based on existing cases. With an increasing understanding of contributing factors, 

failure modes and mechanisms behind rockbursts associated with block caving, prediction and prevention of 

mining-induced rockburst can be improved in the future. 
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1 Introduction 

For numerous decades, rockbursts and their associated damages, including bulking, rock ejection and 

rockfall, have been a great concern because of their detrimental impact on mine productivity and worker 

safety. Rockbursts were documented from the turn of the century. In Kalgoorlie, rockbursts, which caused 

fatalities and injuries, occurred in 1917 (Potvin et al. 2000). Significant rockbursts are still common worldwide 

(Kaiser & Cai 2018). For instance, in a recent report ACIL Allen (ACIL Allen Consulting 2019), reported a 

rockburst-related rockfall caused one fatality and one injury in 2000 in the Big Bell gold mine, Western 

Australia. 

Although block caving is one of the popular underground mining methods nowadays owing to its low cost 

and high productivity, it is often associated with significant hazards such as airblasts, rockbursts and 

subsidence. Its application environment has shifted progressively, principally due to two factors, resulting in 

the change in stress and stored energy levels of that environment. The first factor is the increasing mining 

depth. During the last century, the undercut depth of block and panel caves increased from roughly 100 m 

on average in early applications to almost 1,700 m (Eberhardt et al. 2007). Several cave mines in Australia 

are active at present or planned at depths of more than 1,400 m, including Cadia East and Telfer 

(Flores-Gonzalez 2019). In this case, the complex geological conditions and increasing in situ stress induced 

by increasing mining depth, together with the stress redistribution caused by mining activities such as 

undercutting, resulted in an unfavourable stress condition (Mazaira & Konicek 2015; Sainoki & Mitri 2014; 

Zhang et al. 2017). The second factor is that more emphasis has been placed on block caving in competent 

and massive rock masses, where sudden failure is prone to occur, resulting in large amounts of released 

energy (Chitombo 2010; Flores-Gonzalez 2019; Kaiser 1996). 
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