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Disking cores from borehole
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are 19~24 Mpa for syenite and

max

,34 Mpa for basalt. The ratio of 6 1 0,: 6 isabout1:0.5:0.25
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a) Principal stresses in syenite in cross section of the river. b) Three stress zones
characterized by measured stresses
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Fracture zone and displacement of no bolts on one go excavation

But If we simulate the excavation by more detail
method— excavating the caverns step by step gradually,

the results are very different for different excavation
schemes
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Fracture zone and displacement of no bolts excavation
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Ccnwtat!m result for sd'me 6-11I1L (a) ®) (c) are for 2rd,

4th, and 6th excavation step; (d) is for scheme with high density
of reinforcine
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(a) Guanzhou pumped storage power station
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Shisanlin pumped storage power station

(near Beijing ) etc.
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The allocation of caverns and the partition of excavation
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BAAR EL.z830]]
Max. w9150

%
X B3 HYOROPOWER STATION
1 3| xRBX - BEHE , 1 Type of powss lunneis penstock
2 &MR-~t 6—47.Bm . 2 Number and size 6-97.8m
3 AR 1922m'/s 3 Max. discharge 19" m'/s
4 BpwR 64 X 300000kw « 4 Installed capaciy 6X3 MW
5 fRiZthh 305000kw . s 5 Guaranieed outpt 305MW
6 £RaR BT : 6 Annual power ge reration 5.1 billion KWh
7 MRk 117%8m 7 Rated head . 117.8m
8 Ak 139.2m 8 Max.head - ’ 139.2m

9 Mok * 77.8m _ 9 Min. head ’ . 77.8m
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ﬁ_ﬁ_,__farching process of construction scheme majorization by DPM ,

_of deC|S|on with total

Search process of optimization for construction order
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energy accumulation
(loading)

energy releave

(unloading)

cavern

-initial stress
e otE -I—< 17.3
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Loading and Unloading Distribution After Excavation
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Stress-strain curve in elasto-plastic stage

(f) In summary , the problem of

during excavation-supporting process in both s
and time should be fully taken into account when
conducting numerical analyses .
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Fig. FEM Analysis after Excavating the Upper of Tunnel




Fig.” Poynting-Thomson Visco-Elastic Model
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Fig. Comparison of Computation Curves to Monitored Dates
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