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Analysis of influence factor associated with rockbursts in deep, hard rock tunnels
YU Yang, DIAO Xir hong, ZH A O Xiu shao, ZHU Chen

(College of Civil Engineering and Architeciure, East China J iaotong University , N anchang 330013, China)

Abstract: Rockbursts in tunnels can be a significant hazard. Based on a large amount of micro seismic information and hundreds

of rockbursts that occurred in four deep headrace tunnels at a hydropower station in Sichuan province, China, we combined nur

merical calculation with micro- seismic monitoring in order to study the evolution processes of rockbursts. The achieved results

are as follows:the excavation scheme, speed, and buried depth can affect the stability of the surrounding rocks in deep, hard rock

tunnels during construction. As the excavation step length, speed, and buried depth increase, the micro- seismic energy rises, and

so do the frequency and intensity of rockbursts. The results can provide reasonable and scientific basis for prediction and preverr

tion of rockbursts during underground tunnel excavation under high geostress.
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Fig. 1 The layout of the deep tunnels at a H ydropower Station
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Fig.2 The rockbursts during Hydropower Station ex cavation
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Tab.1 Mechanical parameters of marble at the

hydropower station

FENE FEIG WEH  JURRE sfksiE

S RN
H/MPa  AfE/MPa  f(°) /MPa  JGPa  AHE
15.6 7.4 35.8 70 32 0.2

2 2 K10+ 230 K10+ 260
Tab.2 Crustal stress condition of K10+ 230~ K10+ 260
in the NO. 2 headrace tunnel MPa
W/ m O, 0, 0, Ty T, T.:

2525 -46.30 -51.02 - 66.48 - 1.10 - 6.11 5.58

3 1 6 K2+ 330

Fig.3 The rockbursts during hydropower station excavation
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Tab.3 Various excavation schemes and corresponding

cal culation results

VES THZRB X THZH K m St B XA 10° m?

1 30x 1 2.42
2 10x 3 2.46
3 5% 6 2.37
4 3x 10 2.38
5 2x 15 2.25
6 1x 30 2.18
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Fig.4 The relationship between the energy

release and the excavation step length
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Fig.5 Spatial evolutions of micro seismic events

under different excavation speeds
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Fig. 6 Micro seismic events and occurrence of rockbrusts

under different excavation speeds
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Tab.4 Stress conditions under different buried depths
M Pa
PR/ m g, o, o, T, T, T,
500 -16.00 - 17.82 - 13.65 2.13 - 2. 84 2.25

800 -21.38 -23.20 - 19.03 215 -4.12 1. 95
1000 -27.26 - 32.92 -22.62 1.90 - 6.28 1. 10
1100 -32.06 - 37.21 -28.75 - 1.43 -5.11 4.93
1200 -35.11 -37.93 -26.96 0.77 - 4.45 2.34
1500 - 31.58 - 44.26 -39.16 261 -1.8 4.19
1600 - 38.89 —41.35 - 4215 -3.13 -4.32 5.85
1700 - 39.34 - 42.05 - 44.03 - 3.18 - 4.44 5. 87
1800 - 40.59 - 42.98 - 46.62 - 3.54 - 5.54 2.52
1900 - 41.62 - 44.97 - 48.60 - .35 -3.23 4.54
2000 - 41.33 - 46.68 —49.39 - 1.34 - 2.80 3.73

2200 - 43.28 - 50.50 - 56.23 -2.29 -
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2300 - 46.42 - 51.68 - 61.48 - 2.37 - .45

2525 -46.30 - 51.02 - 66.48 - 1.10 - 6.11 5.58
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Tab.5 Various buried depths and corresponding calculation results

HR/im TR TS K m R XA/ 107 m?
500 6% 5 8.03
800 6% 5 13.1
1000 6% 5 16. 46
1100 6% 5 21.56
1200 6% 5 20. 65
1500 6% 5 24.49
1 600 6% 5 24.19
1700 6% 5 24.17
1 800 6% 5 23.65
1900 6% 5 23.49
2000 6% 5 22.60
2200 6% 5 23.60
2300 6% 5 25.40
2525 6% 5 25.94
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Fig. 7 Relationship between energy release and buried depth
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Fig. 8 Relationship between frequency of

micro seismic events and buried depth
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Fig. 9 Relationship between rockbrusts and buried depth
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