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BACK ANALYSISOF 3D IN-SITU STRESSFIELD OF UNDERGROUND
POWERHOUSE AREA OF LONGTAN HYDROPOWER STATION
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Abstract Based on the comprehensive analysis of geological conditions and deformation monitoring, the
simplified geologica model and excavation model of the experimental cavity are set up. The assumption of linear
distribution of in-situ stresses of rock masses along depth is adopted, and based on the in-situ stress measurement,
theinterval of in-situ stressesis decided for back analysis. Then, the uniform design method and FLAC®® are used
to make back-analysis on in-situ stress field of the underground powerhouse area of Longtan Hydropower Station
through simulating the excavation of the experimental cavity by steps. 12 excavation cases are selected for
simulation. The displacement object function values are calculated for each case by steps. The minimization of
object function is made, and the distribution regularity of in-situ stresses of rock masses along depth is obtained.
By comparison of measured and calculated displacements and in-situ stresses of rock masses, it is shown that the
obtained results are satisfactory and the presented back analysis is reasonable and effective.
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Table 1 Measured in-situ stress components MPa

W5 O o o. Ty Ty Tox
13-4 —5792 —4000 —875 —0.128 —0590 —4.108
14-1 —1051 —6.273 —12160 —1.913 —1.084 —5489

2-1 —9.105 —5.262 —9473 —0.820 1.458 0.124

2-3 —6.246 —3398 —9.683 —1922 2.366 0.938

2
Table2 Thetotal and incremental displacement of
monitoring points mm
—— AL
4 1 THER 2 THZL 3
1-1(58 1 /%) 0.19 0.61 1.06
11-2(58 1 45) 0.28 0.33 151
1-1(3% 1 &) 0.29 0.91 0.96
1-2(5% 1 1) 0.48 1.29 1.33
1-5(FL1H £%) 1.16 1.27 1.15
1-6(FL 1 £1) 0.97 2.16 2.04
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Fig.2 Calculation range

Fig.3 Diagram of model meshes
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Table3 Parametersof rocks massesin underground power house area

. Foiy EiEaL - BUBYRE S 5L AR
g% Kbkt Bk B = = T sk
/KN *m /MPa f </MPa /GPa
1 KL 255 0.0 0.75/36.9 0.49 175 0.34
2 5] e 26.5 0.0 1.2/50.2 1.18 7.0 0.28
. 1, 56, 14-15, 17, 23,
W 15 1.5/56.3 2.45 175 0.24
38~47
3 A ~FE R E 18 26.8 0.8 1.1/47.7 1.48 125 0.26
s 5 19-22, 24,
Ce 13 13524 196 155 0.25
)2 29-37
4 W= 21.0 0 0.32/18 0.04 05 0.34




* 4010~

HA 1S TRER

2004 4

F 4 TS 2 ASETR AL W s, A (i
RN S T

(2) MBS A 3% 1% Mohr-Coulomb #5575

(3) 54 MWi)=: Fi, Fs, Fio Figr Fess BIRH
SEAR A TCHE TR
53

A 1 g AR 25 SRR TR B4 AT, B E 2
MR ZEC A, B (1= 13 LRI, JRIR
12 NIRRT, WAk 4y $IRI5 T RIFAT
WL o A (= 4~6) BN S B, JLE R 12 418
A, WK S5,

4
Table 4 Sample levels MPa

K B Ay B, A Bs As

1 0.039 0.65 0.019 0.15 0.044 1.05

2 0.040 0.70 0.02 0.20 0.045 110
3 0.041 0.75 0.021 0.25 0.046 115
4 0.042 0.80 0.022 0.30 0.047 1.20
5 0.043 0.85 0.023 0.35 0.048 125
6 0.044 0.90 0.024 0.40 0.049 1.30
7 0.045 0.95 0.025 0.45 0.050 135
8 0.046 1.00 0.026 0.50 0.051 1.40
9 0.047 1.05 0.027 0.55 0.052 145
10 0.048 1.10 0.028 0.60 0.053 1.50

1 0.049 1.15 0.029 0.65 0.054 155

12 0.050 1.20 0.030 0.70 0.055 1.60

W A=09, As= —1.2, A= —0.3, X 3PMBEAS NI,

5
Table 5 The schemes of uniform design MPa

TE By A B, A Bs As
1 0.039 0.70 0.024 0.50 0.052 1.50
2 0.040 0.80 0.030 0.25 0.048 135
3 0.041 0.90 0.023 0.65 0.044 1.20
4 0.042 1.00 0.029 0.40 0.053 1.05
5 0.043 1.10 0.022 0.15 0.049 155
6 0.044 1.20 0.028 0.55 0.045 1.40
7 0.045 0.65 0.021 0.30 0.054 1.25
8 0.046 0.75 0.027 0.70 0.050 1.10
9 0.047 0.85 0.020 0.45 0.046 1.60
10 0.048 0.95 0.026 0.20 0.055 1.45
11 0.049 1.05 0.019 0.60 0.051 1.30
12 0.050 1.15 0.025 0.35 0.047 1.15
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Fig.4 Object function value of total displacement after the
second step of excavation
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Table6 Comparison of measured and calculated stress
values MPa
Ox % i

Wi
S vREE SENME WEME S RS

13-4 —5792 —991 —400 —545 —875% —6.52

141 —1051 —103 —6.273 —527 —1216 —6.81

2-1 —9105 —781 —5252 —327 —9473 —6.03

2-3 —6.246 —834 —3398 —327 —9.683 —594
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