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Stability analysis of surrounding rock mass of L ongtan underground caverns

YANG Dian-sen® CHEN Wei-zhong" YANG wei-min* LI Shu-cai®> LI Ting-cun'  ZHU Wei-shen®
1. Key Laboaratory of Rock and Soil Mechanics, Ingtitute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, China
2. Geotechnical Research Center, Shandong University, Jinan 250061, China

Abstract: The stability of large underground cavern has high dependence on construction sequences and permanent support
parameters. Longtan underground powerhouse is a complex structure with three large caverns and located in high dipped laminar
strata. FLAC3D code is applied to analyze the character of deformation and failure mechanism of surrounding rock mass during
excavation and support. Furthermore, the comparison between numerical results and field measurements shows that the variation law
is quite similar, while the numerical data are a little greater than that of the measurements. It can be concluded that FLAC 3D can
simulate excavation of large underground caverns in high dipping laminar strata well.
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Tablel Mechanical parametersof strata

/ /
GPa / MPa /MPa kN - m*

150 025 24 1.3 1.3 27.3
10.0 0.27 148 11 1.0 274

70% 13.0 026 1.28 11 1.0 274

60 028 148 1.0 1.0 27.0
50 028 118 0.8 0.8 26.8

15 034 050 075 0.08 255
07 034 029 055 0.08 255
05 034 005 030 0.0 20.0
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Fig.2 Excavation blocks of the underground cavern

5.1
26.50 mm
20.72 mm



3 393
2
Table2 Construction sequences of the underground cavern
12
1 2 3 4 5 6 7 8 9 10 1 12
11 12 2 1 2 2 3 4 5 1 5 2 6 7 8 9
1 2 3 4
11 12 2 1 2 2 3 4 5 6 7 8 9
3
Table3 Support parameters
/cm / /
@/ mm /'m /'m /kN /'m /'m
20 28 32 6/8 150 8 3.0/3.0
15/15 150 95 3.0/3.0
20 8 32 6/95 2000 20 4.5/6.0
15 25 28 5/7
15 32 6 8 15/15
15 95 3.0/3.0
15 28/32 6 95 15/15 1200 31.4 3.0/3.0
1200 20 45/4.5
15 32 85 15/15 1200 20 25 4.5/6.0
18.14 mm
Fio 60 p
so |
42.78 mm 41.74 mm E 40T
0ok
54.63 mm g 3
20 }
53.27 mm Fs
10 |
0 A A A Il 'l Il A A A IS Il ']
11.9 mm 7.35 01 2 3 45 6 7 8 9 101112
mm Y FiEd
12.98 mm
4.83 mm 3
11.22 mm Fig.3 Varlatloh Ia\_/v of k_ey point’ s displacementswith
excavation in main power house cavern
1.78 mm 1017 mm Y
4
2272 mm 2238 mm Table4 Maximum displacements after excavation
37.67 mm / mm
37.1 mm 1198 mm Y
4 26.50 4278 54.63 7.35
3 20.72 12.98 11.22 13.05
2 18.14 22.72 37.67 14.53
4 5
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Fig.4 Displacement vector after excavation step 2

Fig.5 Displacement vector after excavation step 9
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Fig.6 Comparison between numerical data and field
measurementsfor Mp* 4 after excavation step 2
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Fig.7 Contour map of Max. principal stresses after
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Fig.8 Contour map Min. principal stress after excavation
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Fig.9 Plastic zone of rock mass after excavation step 2 4
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Fig.10 Plastic zone of rock mass after excavation step 9
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