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Research on initial stress field of Baihetan hydropower station

1,2 : s 2 1
JIN Chang-yu~“, FENG Xia-ting", ZHANG Chun-sheng
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Abstract: A planned Baihetan hydropower station on the lower reaches of the Jinsha River, located between the hydropower stations
of Wudongde and Xiluodu, is the third biggest hydropower station following the Three Gorges project and the Xiluodu power station.
The station will have an installation capacity of 10 million kW. Baihetan hydropower station uses underground powerhouse, of which
height and span respectively are 78.5 m and 32 m. To guarantee stability of wall rock of underground cavern, it is necessary to know
the magnitude and direction of initial in-situ stress field exactly. Based on geological structure analysis and field testing, it is found
that the directions of initial in-situ stress fields of both banks of Baihetan hydropower station, which are influenced by factors, such as
fluvial erosion and slope unloading deflect from NWW to NE partly. Numerical inverse method is used to inverse boundary
conditions of study area, it has rationality and veracity by comparing with measuring values.
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Fig.2 Rhombic plot of new tectonic movement
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Table 1 Observed stresses (unit: MPa)

IREY Lo TSR IR o o . o oy o BRIKE /N KN T AL
RARES /m /m NS ENH /()
oCZK1 643.4 281.0 5.90 14.8 7.80 1.4 -1.1 -0.7 15.1 5.7 81
oCZK6 643.0 290.0 8.30 16.4 8.40 4.7 1.6 13 18.5 6.20 66
wolm  oCZKS 642.9 320.0 11.9 13.2 8.40 1.1 6.6 -0.3 13.8 113 60
Kz oCZK9 642.9 403.0 15.1 228 10.1 3.0 -2.5 -3.4 23.9 14.1 71
oCZK14 644.9 442.0 13.2 18.6 10.8 49 -13 -3.2 215 103 59
oCZK16 6443 513.0 14.6 17.1 125 49 -1.0  -3.1 20.9 10.8 52
CZK3 542.9 352.0 9.40 152 10.0 54
JKHEEL
. CZK12 546.0 575.3 15.6 13.8 7.80 33
oPD62 554.0 127.7 3.40 7.20 5.70 281
Wil CZKI2 589.6 531.7 12.3 12.2 163 -25 2.7 1.7 145 9.70 44
[ERER oPD62 186.0 591.5 6.70 9.50 5.40 1.7 0.3 -1.0 10.3 5.90 296
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Table 2 Mechanical parameters of rocks

Mo AR BRI PR PLRRE EJE
HKH /GPa G /MPa  /(°) /MPa /(kN/m’)
EagsN 10.0 025  1.00 45 0.1 26
A 1.00 030  0.10 25 0.0 20
i 025 032 0.03 15 0.0 20
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Table 3 Training simples of neural network
FEAT xx/cm y/em  xy/em  yx/em  HIBIERH

1 6.00 1.50 -2.00  -3.00 1.20
2 6.50 2.00 -3.00  -2.00 1.10
3 7.00 2.00 -1.25 -0.75 0.85
4 7.50 2.00 -1.50  -0.50 1.00
5 8.00 2.00 -2.00  -3.00 1.20
6 8.50 2.50 -1.50 -1.50 1.00
7 9.00 1.50 -1.00 -1.50 0.95
8 9.50 2.00 -1.25 -0.75 0.85
9 10.00 1.50 -1.00  -1.50 0.95
10 11.00 3.50 -1.25 -0.75 1.10
11 12.00 4.00 -1.00  -1.50 0.95
12 13.00 3.50 -1.50  -0.50 1.00
13 14.00 4.00 -3.00  -2.00 1.10
14 8.00 3.00 -1.00  -1.50 0.95
15 9.00 2.00 -1.25 -0.75 1.00
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Table 4 Boundary conditions of back analysis

KIS xx/em  yp/em  xy/em  yx/em EHIBIERH
FHAE 11.97 2.19 -1.85 -0.64 1.05
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Comparison between observed stresses and those
obtained by back analysis

Table 5

R KK mz‘\/JjJﬂz 7J<%Z‘IIE
L IMP ESVv) BN VIDE A
a
/MPa /MPa /()
SEPME 10.1 23.9 14.1 71
oCZK9
VA 10.0 21.9 13.7 62
SEPIME 10.8 21.5 103 59
oCZK14
VA 10.8 19.9 12.2 64
SEPME 12.5 20.9 10.8 52
oCZK16
VA 12.9 22.3 14.4 61
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