KR - 2026 559% 4550 C 7
Hydroelectric Science & Technology.2026, 9(5) ‘, VISER

TR -5 B E AR A i S T & 2R e AR

T B2 B,
E KA KRG F = TAE B A RS, Wi A 310030

UAE| LMK E e sb LK EER DK EHZHE, EHE Wﬁa,%%&%%ﬁT*ﬁﬁéiﬂ%%E%ﬁ o HRAAE Lk &
BRSO, TAEBRELFERNBRERBGIaRBY, ARG ART Y k. BAAREADE S BN FERKEFE. KL
Bl o )AL, AR AR A IR P ER AT 3 R AL T AR . A3t LRI R S, AT IR E R R sk LK B B A REBAR, &
SRE R LN S UDEC AR AKMAMEMR AN S48 ERF . RRMER. REFE. TRARELSHNIZHIG, ¥
SE M ARG % & FABAERA, B ¥ R EIRS F A Fﬁ%%%%-@ﬁ%%%ﬁ§%5ﬁﬁﬁ£ R 5 V9 R 0 kTR
B, WMz EHN, W%A%¥%Wz%w%5%%ﬁ¢ﬁAME B AR BB T AR AT 12~18 RIAFI LK K A2, Hifh

B R A2t Z A, R ERLER L RAAHR, ERMMENIRLETIEY, THAREXEZRAWH S LA LERBEHRK LIE,
[REIRN MR F At s, B RAIL; Mk”ﬂ;%ﬁﬁﬁﬁm:ﬂﬁﬁ&@%
DOI: 10.33142/hst.v9i5.19882 FESES: TV551.4 ERFRIRAD: A

Safety and Stability Warning Technology for Slope Construction Period Based on Microseismic
Monitoring and Numerical Simulation Coupling
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Abstract: The slopes around the upper reservoir of a pumped storage power station are generally high and steep, with developed rock
fractures. Excavation disturbance and groundwater seepage will jointly weaken the strength of the rock mass. In addition to surface
damage, blasting operations can also cause invisible hidden damage deep in the rock mass, and the damage will gradually expand.
Traditional single point monitoring of slope surfaces suffers from data lag and limited monitoring range, making it difficult to capture
early signs of gradual instability within the slope. In response to the above-mentioned on-site pain points, a bidirectional dynamic
coupling warning system for microseismic real-time monitoring and UDEC discrete element numerical simulation is established using
the slope around the upper reservoir of a pumped storage power station as the research carrier. Quantify internal rock damage by
selecting earthquake magnitude, energy density, and spatial concentration, dynamically input the measured damage field into the
numerical model, and synchronously update the rock mechanics parameters, stress, and deformation fields; Simultaneously optimize
the algorithm for arranging sensor measurement points and establish a threshold for four level slope warning. The monitoring results
indicate that the coupling system takes into account both the evolution of rock damage and the mechanical disaster mechanism.
Compared with traditional monitoring, it can predict slope instability 12~18 days in advance and reduce the spatial positioning error of
damage. This method does not require historical instability samples and is suitable for the entire construction period of pumped storage
slopes, providing technical support for dynamic safety warning of similar rock slopes.
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