%3955 3 S | 2 Vol.39 No.3
2018 43 H Rock and Soil Mechanics Mar. 2018

DOI: 10.16285/j.rsm.2016.2823

SEFIZAANTENAEEE T EER

AAM L2 mE R o Y, Mwm, YT,
W& Fhz!, Emm’

(1. P EREEBROCE LSRR & LS TRERE SR, Wit 5 430071 2. PEBEERRS, JEaT 100049;
3. RACRZE B E B L2 ATFRBE W E S w, 7 W 110819)

W B RN KA IR = S E e S U A ST SO, T I It TN R A e A R AIGE
F R RS S RS, SR it A R AR R IV IE R IR IFI2 7 2 B MM RS, SRS~
ERMGE R KR, ISR BRI THAE R M HGE S BeR K T N IR AR M, B B FUEREIEITZ
KR T %7l MRS BRI ORIRRE, X 32 B2 WA [ 30 b T 7 SRR B sg s R iR RS
FRWOE AR BRI T WAEELG, N IR T2 A IAROE R D> B2 1R 53 A 2L, AN 2 SR Schmidt
. FEEZRE BERUARL GeIRS RERUABVER I X A e, SRR, B2 TR B, AT AR
AU B (1 2 R AR AR 2 AR TR IR AR 5 K o RS8R T ok e /K Fnls by R ) e L7 R AR 52, [l
] g oAb A T RE (it T2 %

X OB W N SIS REARE Rt

hEHE: U4532 SCERIHGIEE: A XEHRS: 1000—7598 (2018) 03—1020—08

Analysis of microseismic characteristics and stability of underground caverns in
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Abstract: Excavations of large-scale hard-rock underground caverns with high stress often result in rib spalling and collapse of
surrounding rock, threatening the safety of on-site builders and equipment. From the perspective of reducing the risk of local failure
of surrounding rock, framing excavation method was adopted in the fourth floor of the right transformer chamber of the Baihetan
hydropower station. In order to study the microseismic (MS) characteristics and stability, MS monitoring was carried out in the right
transformer chamber. The results show that: By the excavation of upstream rock, the number of MS events and energy release were
greater than the downstream rock. In the process of working face advancing, the number of MS events and the energy increased,
which was in accordance with the overlay abutment pressure. When the upstream rock was excavated, the excavation unloading
induced seismic events and the cluster phenomenon. In contrast, the excavation of downstream rock only induced few MS events. The

Schmidt number, the activity rate, the cumulative volume, and the energy index were combined to evaluate the stability of the study
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area. The study found that compared with the strain hardening phase, the rock mass in the stage of strain softening has a greater risk

of unstable deformation and failure. The results can provide valuable reference to the optimization of construction scheme of the

Baihetan hydropower station. At the same time, the results can also provide reference to other similar projects of construction.

Keywords: high stress; framing excavation; local deformation; stability evaluation
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Fig.1 Composition of microseismic monitoring system and network topology structure
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