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LAYOUT AND MONITORING-CONTROLLING DESIGN OF
UNDERGROUND OPENINGS AND TUNNELS FOR LONGTAN
HYDROPOWER STATION

ZHANG Xiao-song
(Mid-South Design and Research Institute for Hydroelectric Projects Changsha 410014  China)

Abstracts Longtan Hydropower Station is a large water conservancy project including electricity generation
flood control navigation and so on. Layout of the large underground openings and tunnels and its geological
conditions are described briefly. Besides a monitoring-controlling design problem of the underground openings
and tunnels is discussed. Monitoring results show that the surrounding rock of the underground openings and
tunnels is stable and its design is reasonable.
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] P} P28@1.5m L =5m/8m
0 200 mm ¢ 12/ ¢ 8@250 Iy
Pd32@15m L=8m/l0m
200 mm ¢ 14/ ¢ 10@250 2
1 Q
Table 1 Suggested support parameters for powerhouse by Q system
1% 19)
" 31 10 50 @15m L=5m/Tm
1y 65 4 30 200 mm
I, 21 5x(10 50) @15m
I 58 2.5%4) (530 @15m L=8miom
' (2.5>4) * (5>30) 150 mm
2

Table 2 Calculated bearing capacity under initial support parameters

*/MPa Pn Py Pu P, K
I, 0.11 0.085 0.085 0.008 0.246 3.85
i 0.16 0.120 0.064 0.011 0.214 2.56
* Pn Py Pu Py K (PurtPy+

PytPg)l
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3 2001
3 5 ( 10 m 30 m)
/(100 m?) 1.7mé
2002
30 S50m Marc FLAC®
5m 3.9m 0.01
0.26 MPa
3 2
Fi
3
1994
12.2 n;rzn5 43
' 34.5 MPa
12.4 mm 22.7mm
40 mm
1994
14.1 mm
12.6 mm 4
26.3 MPa 37.4MPa Table 4 The max.calculated dispacements of the main
cavern by 3D FEM mm
2
5 8m
: Marc 211 48.6 68.4 18.4 37.1 61.2
?28@1.5m L=8m FLAC® 265 66.7 53.3 322 62.3 67.3
3 121 58.5 60.9 17.2 59.4 77.9
3

Table 3 Calculated stress of bolt by 3D FEM  MPa

50 60 100 80 100
80 130 218

50 80 140 60 130
80 182 185

3 16%

45%

8 12 m

10 m
227.6 MPa
239.6 MPa
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Fig.2 Typical support diagram of main cavern
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