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Abstract

Excavation procedure and selection of excavation method for the realization of rapid, economic
and safety construction of underground plant are very important. This paper will take the under-
ground plant of Wendeng pumped storage power station as an example, three excavation schemes
are mapped out with the idea of “many processes in plane and 3-D multi-level”. The corresponding
finite element model is established, the initial stress is inverted by GA, and the nonlinear finite
element simulation is adopted to analyze the deformation, stress state and yield zone distribution
of surrounding rock under different excavation schemes. The results showed that the overall sta-
bility of surrounding rock for the three excavation schemes is good, the local deformation and sta-
bility was mainly affected by the two major faults. The excavation implementation plan should be
made and optimized according to the schedule requirements and construction conditions. The
achievement of the study provides a basis for the construction scheme optimization of under-
ground plant in Wendeng project, which also can be a reference for similar projects.
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TR ML ] . MO RN R SR 2%, Tk M AR FIAR AL, SR AL R T 5 R AR 4L SR i)
A BA B AR K PO T, I BLAEiE TS niAm B A, medi @ A, W TR
¥t. 90 FAVE IS UK ERR R )5 5 R [1)-[8], 0 . KEHi. YTAE. ARfeif. NMRIE.
L e RISV B KA. JTER, MRS B ok ok, RE R
HIEER R A K ittt T B, MR SRS CUIA 25~35 m, i LA 70~90 m [2] [3] [4]. XF
TRBUH R =, A FLER IR 2 B R bt T B, AR A R = il fE b, JH2 R
T2 I IE R BERT T SE PR . 3%, e T B A EE 1] [2] [6].
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2. TR R EAZAR IR
2.1. TEHR

SCE K E B HLE AL T L AR AR B T SO X A B Y, AR X R SO X A B LR Z) 35 km. AL
X5 1800 MW, %3 6 ML RN 300 MW F R sK KA LA . FEs 20 oK. TR/KEE.
KBRS W RGP R FE @AY, Hh ™) BRI, F8 5 ke, «©
IR RN B 4y A BAE EHLE I ZE A W R T FZ 8 RS 2145 x 25.0 x 53.5m (K x i
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Figure 1. Transverse section of underground plant
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Table 1. The recommended value of mechanic parameter of joints and faults
%= 1 BREHEHESEENE
BB Wrom R BB oA
0 RIS T SER TR
f ¢' (MPa) f ¢ (MPa)
f11-23 Fpo Ty it 0.45~0.55 0.10~0.20 0.40~0.50 0
It
F5, F12 e 0.35~0.45 0.05~0.10 0.30~0.40 0
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Table 2. The recommended value of mechanic parameter of surrounding rock
= 2. BRI N M RERENE

N o L . OB TR HUBT
. FRPEAR AR AR B it — -
FElA 2k W W EEHE A e Yl P EEFE F
GPa GPa MPa ° MPa °
| 40 25 10 0.2 2.50 60 1.2 48
1 30 20 8 0.23 2.0 52 1.0 45

Table 3. The measured data of crustal stress at EL. 151.65 m in ZK524 hole (unit: MPa)
%2 3. ZK524 7L(EL151.65 m)Hb Rz MK 25 SR (AL : MPa)

Oyx Oy Oz Txy Tyz Tax

13.626 7.056 9.846 —1.535 1.414 —0.208
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Figure 2. The conventional excavation plan
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Figure 3. The Three-dimensional excavation plan 1
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Figure 4. The Three-dimensional excavation plan 2
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Figure 5. The boundary modes
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WoE TR, BANEET FRGEERE F. 287). ERREEZR) H). 6 &R, 6
FRKIF(S R BB Y1502 0 AR XA R, AR T 2 W12, 0B foe F
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Figure 6. The finite element mesh
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Figure 7. The displacement vector induced by excavation on
1# electrical wire hall section
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Figure 8. The displacement vector induced by excavation on
longitudinal section of main power house
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Table 4. Deformation of specific points (unit: mm)
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EINY 7 FAE
(0X:35oNEH
W% SCAIFSTR L SIRIFEIR 2 WRUTEA R SIS R L SIS R 2

TR ~7.45 -7.46 —7.46 -6.78 —6.79 —6.78
JRR e 11.54 1155 13.42 8.93 8.92 8.92
bR X 14.08 13.70 14.02 21.53 21.52 21.51
NI X —34.55 —-34.53 -35.38 -8.80 -8.79 -8.78
Ak Y 1] 5.80 5.80 5.80 3.94 3.94 3.94
FESHE Y 1) -11.62 -11.38 -1158 -3.85 -3.85 -3.85
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Figure 9. Contour of g3 on 3# electrical wire hall section
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Figure 10. Contour of g1 on 3# electrical wire hall section
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Figure 11. Yield zone on 1% electrical wire hall section
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Figure 12. Yield zone on 3 electrical wire hall section
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Figure 13. Yield zone on longitudinal section of main power
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Figure 14. The displacement vector induced by excavation on
3# electrical wire hall section
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Figure 15. Yield zone on 3* electrical wire hall section
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Figure 16. The displacement vector induced by excavation on
3# electrical wire hall section
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Figure 17. Yield zone on 3* electrical wire hall section
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