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Stability analysis on the left bank slope of Baihetan hydropower station based
on discrete element simulation and microseismic monitoring
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(1. State Key Laboratory of Hydraulics and Mountain River Engineering, College of Water Resource and Hydropower,
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Abstract: In southwestern of China, the stability problem of the complex high slopes subjected to excavation has become one of the
key technical problems in the hydropower project construction. Based on the geomorphic conditions, characteristics of geologic
framework and stress measurement data of the left bank slope of Baihetan hydropower station, by using the discrete element analysis
procedure UDEC, a calculation model was established to study the stability of the left bank slope during excavation unloading. The
principal stress field, deformation field and plastic yielded zones distribution law were studied under the condition of excavation, then
the deformation mechanism of the left bank bedding rock slope has been declared. Meanwhile, the potential damage zone and critical
sliding surface in deep rock mass were identified and delineated, by combination with the microseismic activity at the left bank slope
during the periods of excavation and stress redistribution. The comprehensive studies indicated that the deformation of the left bank
slope is mainly affected by multiple factors, such as tectonic stress, geological structure and unloading. The weak structure planes,
such as LSss1s, LSs3319, LS331, LS337 and Fiz, play a decisive role in the excavation deformation of the left bank slope. The research
results can provide valuable references for excavation and reinforcement of similar bedding rock slope projects.
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Fig.l Schematic diagram of Baihetan dam
geological profile
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Table 2 Mechanical parameters of main structural planes
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110 50 0.60 0.50 0.15
f108 20 0.30 0.50 0.15
Fi7 240 2.00 0.50 0.15

JE RIS W 4, BEARLAARR R EL X
OB AR R A,y HONSE R b R
N X 20, JREBATE X, y FAFELIHR, R
v I, R R 116 4, A% 33 730 A, Y
119 619 AN, A5 ALA3 A 16 MY BN &2 N HFE OF
B AN A g5 KR ) o TEATE [E I L T X
T2 E S AR AT HAE AL, FFEAT A TN L]
Sy BT RIRR R VP o

450 m

[ 570 m |

B 4 ZRI43 UEC HEBA
Fig.4 UDEC model of the left bank slope

33 HENHLEREDHT

8 AT B 5 SO I BTG HURE 77
0, ik 5 iR, Ko iERORIER ), IEER
ARBLRS

() TKERIE

(b) F/hERNAHE

B 5 ZRUBHIMR 15540

Fig.5 [Initial stress fields of the left bank slope
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Fig.13 Comparison of microseismic events and numerical simulation of the left bank slope
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