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EXCAVATION AND OPTIMIZATION THEORY FOR GIANT
UNDERGROUND CAVERNS CONSTRUCTED IN HIGH DIPPING
LAMINAR STRATA
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Abstract Construction sequences and support parameters have strong influence on stability of giant underground
caverns. Based on 3D fracture and damage FEM and fundamental principles of dynamic construction mechanics
numerical simulations are conducted to obtain the optimal construction sequences for the caverns constructed
in high dipping laminar strata of Longtan hydropower station China. The size of the powerhouse cavernsis the
largest in the world. The optimal construction sequences of the caverns are obtained by comparing the damaged
zone of surrounding rock mass with displacements of key points around the caverns. The numerical methods
and some conclusions from the research work are useful for the design and construction of anaogous rock
engineering.

Key words underground engineering high dipping laminar strata giant underground cavern optimization of
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Tablel Main faultsaround main powerhouse caverns
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Fig.1 Distribution of rock mass and 3D numerical model of main powerhouse caverns
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Fig.3 Displacement vectors of walls on profile HL0+258.0
(design institute scheme)
14r
12
| =17 | =22 g 127
3 6
3.4 Ar
34.1 e
01 2 3 4 5 6 7 8 9 10 11 12
4 HLO+51.0
( )
Fig.4 Variation of arch top settlement of the main powerhouse
with excavation steps at section of HL0O+51.0 (design
HLO+258.0 institute scheme)
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Table3 Mechanical parameters of rock mass
IGPa / MPa / MPa /kN- m 2
- 15.0 0.25 2.40 1.30 1.30 27.3
- 10.0 0.27 1.48 1.10 1.00 27.4
- ( 70) 13.0 0.26 1.28 1.10 1.00 27.4
6.0 0.28 1.48 1.00 1.00 27.0
5.0 0.28 1.18 0.80 0.80 26.8
15 0.34 0.50 0.75 0.08 255
0.7 0.34 0.29 0.55 0.08 255
05 0.34 0.05 0.30 0.00 20.0
1.0 0.34 0.05 0.30 0.00 20.0




