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Nucleation process of rockbursts based on microseismic monitoring of
deep-buried tunnels for Jinping II Hydropower Station

YU Qun, TANG Chun-An, LI Lian-chong, LI Hong, CHENG Guan-wen
(Institute of Rock Instability and Seismicity Research, Dalian University of Technology, Dalian 116024, China)

Abstract: To study the rockburst nucleation and evolution process in deep-buried tunnels for Jinping II Hydropower Station, a
microseismic real-time monitoring system is established to monitor diversion tunnel No. 3 during TBM excavation. Based on a
great deal of microseismic monitoring data, the characteristics of spatiotemporal distribution, activity rate, exhausted energy,
energy density and apparent volume of microseim are comprehensively considered before occurrence of rockbursts. What’s
more, the initiation, propagation, extension and inter-coalescence mechanisms of microcracks during progressive nucleation
process of rockbursts at Jinping II Hydropower Station are revealed. The spatial relationship between evolution rules of
microseismic activities and rockbursts is discussed. The monitoring results show that precursory microcracking exists prior to
most rockbursts, which can be captured by the microseismic monitoring system. The event rate, microseismic released energy
and accumulated apparent volume have their different increase tendencies before rockbursts. The energy source of some
rockbursts is composed of local energy and transfer energy, namely Eqive source =Eloca Etranster, and @ portion of rockbursts can be
induced by certain adjacent violent rockbursts at the same time. It is feasible to monitor and predict rockburst events by using
the microseismic monitoring technology for deep-buried tunnels.
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Fig. 1 Layout of Jinping Il Hydropower Station
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Fig. 2 Microseismic monitoring system for diversion tunnel No. 3

of Jinping II Hydropower Station
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Fig. 3 Geological profile of microseismic monitoring region for

diversion tunnel No. 3
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Table 1 Schedule of diversion tunnel No. 3 during TBM excavation

o wEmEsESm o | R gmbem oot | PRSI
2H1H 5](3)9+686 12 2H11H 5](3)9+630 7 2H21H 5](3)9+607 4
2H2H 5](3)9+686 0 2H12H 5](3)9+630 0 2H22H 5](3)9+607 0
2A3H 51(3)9+686 0 213 H 51(3)9+630 0 2 H23H 51(3)9+607 0
2 H4H 5](3)9+684 2 2H14H 5](3)9+629 1 2 H24H 5](3)9+607 0
2A5H 51(3)9+680 4 27 15H 51(3)9+629 0 2H25H 51(3)9+607 0
2H6H 51(3)9+671 9 216 H 51(3)9+623 6 2 H26H 51(3)9+607 0
2H7H 5](3)9+664 7 2H17H 5](3)9+621 2 2H27H 5](3)9+607 0
2H8H 5](3)9+657 7 2 H18H 5](3)9+619 2 2 H28H 5](3)9+607 0
2H9H 51(3)9+649 8 2119 H 51(3)9+616 3 3A1H 51(3)9+607 0
2 710 H 51(3)9+637 12 2 H20H 5](3)9+611 5
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Fig. 4 Spatiotemporal distribution of microseismic events of diversion tunnel No. 3 during excavation
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Fig. 5 Contours of energy density of microseismic activity diversion tunnel No. 3
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Table 2 Occurrence of rockbursts in field
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Fig. 6 Spatial distribution of microseismic events, released energy, local magnitude and their corresponding failures
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