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Prediction of rock burst based on field geostress and rock mass strength
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(1. Department of Civil Engineering, Shanghai University, Shanghai 200444, China; 2. Basic Scientific
Research Institute of Cultural Heritage Protection, Shanghai University , Shanghai 200444 | China;
3. China Railway 17 Bureau Group Co. Lid. , Taiyuan, Shanxi 030006, China)

Abstract; The traditional method to predict the rock burst is based on the rock strength in practice, while as
an actual rock burst depends more on the structure and strength of the rock mass. In the study, using the
actual rock bursts occurred in a railway tunnel project in West China, the rock mass strength ( RMS) was
calculated from the generalized Hoek-Brown criterion. A modified rock burst estimation criterion was proposed
according to the actual rock bursts and the ratio of RMS to maximum geostress (MG). The estimation results
respectively based on the traditional and modified methods were furthermore compared with those of the actual
rock bursts. The results show that the type and strength of a rock, construction situation, and structural
features of rock mass may be well considered if RMS was determined by using the generalized Hoek-Brown
criterion; the estimation results based on the ratio of the rock-strength to MG did not coincide with the actual
rock bursts, while those based on the ratio of the RMS to MG coincided relatively with the actual rock bursts.
The ratios of RMS to MG of greater than 0.15, 0.07 to 0.15, 0.02 to 0.07, and less than 0.02, were

responded the slight, medium, strong and violent grades of the rock bursts. The results presented herein are
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important in the great geostress areas both for the construction of a tunnel and for the prevention of a rock

burst.

Keywords : rock burst; estimation; field geostress; rock strength; rock mass strength
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Table 1 The maximum geostress and uniaxial compression

strength at different measuring locations

Mg O™ ou/MPa | WSS 0u./MPa o./MPa
/MPa
1 49.7 40. 62 6 43.3 21.08
2 23.5 35.63 7 31.8 26.51
3 22.2 84. 54 8 28.6 43.49
4 34.8 30.43 9 31.0 101.27
5 19.9 22.15 10 33.3 62. 88
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Table 2 Field rock burst grades at different

measuring locations
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Table 3 Rock burst grades using strength-geostress
ratio of rock in traditional estimation method
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Fig. 1 Appearances after rock bursts
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Table 4 Rock burst grades at different measuring

locations using strength-geostress ratio of rock

MRS oo/ Onn  RETFETEER By BB E 5 AR

1 0.82 ) 51 EEiEdl
2 1.51 gl 4
3 3.80 4 B
4 0. 87 Iz gl
5 1. 11 el 4
6 0.48 B gl
7 0.83 Iz Chiedl
8 1.52 [l 4
9 3.26 2 4
10 1.88 A A
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Table 5 The estimation of geological strength index

(from Marinos and Hoek™?)
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Table 6 Geological strength index at different

measuring locations

W 5 GSI W 5 Gsl
1 58 6 55
2 58 7 54
3 55 8 55
4 58 9 51
5 60 10 53
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Table 7 Rock mass strength at different measuring locations

WL 45 o/ MPa WAL G5 T o/ MPa
1 2.42 6 1.02
2 2.12 7 1.20
3 4.10 8 2.11
4 1.47 9 3.72
5 1.51 10 2.66
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Table 8 Calculation results of ratios of rock-mass-strength

to maximum field geostress at different measuring locations
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Fig. 2 The relation between rock burst grade and

ratio of rock-mass-strength to maximum field geostress
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Table 9 The rock burst estimation index based on

ratio of rock-mass-strength to maximum field geostress
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Fig. 3 Appearances at 4 verification locations

after rock bursts
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Table 10 Estimations of rock burst grades at 4 verification

locations using ratio of rock-strength to geostress
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3 55.39 36.9 1.50 CEdl
4 42.54 46.3 0.91 Ji 31
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Table 11 Calculation results of ratios of
rock-mass-strength to maximum field

geostress at 4 verification locations

LAl TR GSI D T o/ MPa T en/ T ax
1 56 0.5 3.32 0.042 3
2 57 0.5 2.80 0.110 5
3 57 0.5 3.08 0. 083 6
4 56 0.5 2.21 0.047 8
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Table 12 Estimations of rock burst grades at 4 verification

locations using ratio of rock-mass-strength to geostress
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