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Abstract: In this paper, a new prediction method of rockburst in underground engineering has been 
proposed based on elastic energy index through cyclic loading and unloading test. The calculation 
formula has been explicitly explained and WET was gained through cyclic loading and unloading 
test result. Finally, we obtain the conclusion that skarn is a kind of hard brittle rock which has high 
rock burst tendency. In the cyclic loading and unloading test, the curve behaviors as a “n” shapke 
which indicate that its energy storage capacity increase first with cycle times and decrease after 
reaching peak point. 

Introduction 

Generally speaking, the surrounding rock have to bear cyclic variation of stress in the process of 
room and pillar mining. And it is absolutely the cause of some hard brittle geological disaster. So in 
order to figure out the mechanism of such failure and prevent it in time, it is urgent to get into 
research of a new prediction method and  we need to analyze the loading process of rock from 
energy point of view. Although researcher has done plenty of works on this problem,[1-7]however 
there is still lots of work to do. In this paper, we first give an introduction of Elastic energy index. 
Then, Energy Dissipation Process in Unloading Test is deeply explained. Finally, we give the 
Rockburst Tendency Analysis of skarn and obtain some beneficial conclusions. 

Introduction of Elastic energy index 

Elastic energy index is a kind of classification index of rock burst tendency which is propsed by 
Kidybinski in 1981.This index could be calculated by unloading test. Firstly, carried out the loading 
test to mean failure load of 75% - 85%, then unload to mean failure load of 1% - 5%, the unloading 
process in the release of elastic strain energy and the consumption of plastic strain energy ratio is 
elastic energy index. The rock failure process release more energy if WET is a high value. 

Formula:  

/ET e pW E E
                  

（a） 

ETW : Elastic energy index 

eE  : Elastic strain energy  

pE
 
: Plastic strain energy 

The rock burst tendency of WET:  
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Energy Dissipation Process in Unloading Test 

 
Figure.1 The relationship between Ue and Ud U = σ dε                             (1) U = σ dε − σ dε                   (2) 

The relationship between Ue and Ud is shown as figure2. The calculating methods of Ue and Ud 
are shown as equation (1) and (2).  In these equations, Ue and Ud  represent elastic energy and 
plastic energy respectively. Generally speaking, the dissipated energy (Ue) could be in such forms 
as surface energy, thermal energy and even electromagnetic energy[9]. It is a characterizationof the 
inner damage and also a measurement of the deterioration extent. In the loading process, the elastic 
energy was stored in samples as a capacity index of absorbing energy before peak strength. It could 
be released with the stress decreased and strain rehabilitation without encroaching the limited 
capacitance. Thus, the ratio of Ud in U is a key controlling fact for the stability and capacity of 
samples. 

Rockburst Tendency Analysis  

According to the calculation method of elastic energy index, skarn belongs to the rock with 
strong rock burst tendency due to the result of uniaxial and unloading test which WET is 5.6. Due to 
the rock from the room and pillar mining of metal mines have to go through loading and unloading 
process in the exploitation of actual working condition. So, it is necessary to keep an eye on the 
elastic energy index during the circulation of loading and unloading process. The elastic energy 
index variation of skarn is shown in figure 2.6. 
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Figure.2 The relationship between WET and cyclic times 

 
It can be seen in above figure that elastic energy index falls within the scope of strong rock 

burst in the second circulation according to the elastic energy index criterion. And in the whole 
cycle process, elastic energy index of skarn increased along with the cycling times first then 
decreases, and the average peak value reached 15 which belong to the scope of strong rock burst. So 
we can firmly come to the conclusion that skarn is a kind of hard brittle rock which has high rock 
burst tendency. In the cyclic loading and unloading test, the curve behaviors as a “n” shapke which 
indicate that its energy storage capacity increase first with cycle times and decrease after reaching 
peak point. 
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Elastic energy index is a kind of classification index of rock burst tendency. Skarn in this project 
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increase first with cycle times and decrease after reaching peak point. This paper get financial 
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