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Table 1 Part of the learning samples 17.491 6.786 GPa. .
E.| Egl N 6.786 o
GPa GPa n w, /cm u, /[em us /cm
1 17 12 1 2.230 2.476 2.601
2 20 12 1 2.069 2.292 2.404
3 26 12 1 1.858 2.048 2.145 4
4 20 15 1 1.837 2.042 2.146
5 23 15 1 1719 1.906  2.001 (1)
6 26 15 1 1.627 1.801 1.889
7 17 18 1 1.838 2.055 2.165 A
8 20 18 1 1.681 1.874 1.972
9 23 18 1 1.563 1.739 1.828
10 17 21 1 1.725 1.933 2.039
11 23 21 1 1.452 1.619 1.704
12 26 21 1 1.362 1.515 1.593
13 17 12 2 2.552 2.803 2.930 °
14 20 12 2 2.391 2.619 2.733 (2)
15 26 12 2 2.179 2.375 2.474
16 20 15 2 2.095 2.304 2.409
17 23 15 2 1.977 2.168 2.264
18 26 15 2 1.885 2.063 2.152
19 17 18 2 2.053 2.274 2.385
20 20 18 2 1.896 2.092 2.192 o
21 23 18 2 1.778 1.957 2.048 ( 3)
22 17 21 2 1.909 2.121 2.228
23 23 21 2 1.636 1. 806 1.892
24 26 21 2 1.546 1.703 1.782
25 17 12 5 3.210 3.460 3.587
26 20 12 5 3.050 3.276 3.390
27 26 12 5 2.838 3.032 3.130 R
28 20 15 5 2.622 2.830 2.935
29 23 15 5 2.503 2.694 2.790
30 26 15 5 2.412 2.588 2.678
31 17 18 5 2.492 2.712 2.823
32 20 18 5 2.335 2.530 2.629 1 M
33 23 18 5 2.217 2.396 2.486 2005. ( ZHANG You-tian. Rock Hydraulics
34 17 21 5 2.286 2.496 2.603 and Engineering M . Beijing: China Water Power
35 23 21 5 2.012 2.182 2.267 . .
36 26 2 5 1922 2.078  2.157 Press 2005. (in Chinese) )
37 17 12 10 4.181 4.428 4.553 2 . M .
38 20 12 10 4.020 4.244 4.357 2009. ( CHEN Guo-tong. Principle and Application
39 2 12 10 3.808  4.000  4.097 o .
40 20 15 10 3,308 3604 3.708 of Finite Element Method M . Beijing: Science Press
4 23 15 10 3.280 3.468  3.563 2009. (in Chinese) )
42 26 15 10 3.188 3.363 3.451 3
43 17 18 10 3.139 3.357 3.467
4 20 18 10 2,982 3.176  3.274 I 1981 (4):18 -29. (A0
45 23 18 10 2.864 3.041 3.130 Lin. Discussion on Boundary Condition of the Foundation
46 17 21 10 2.840 3.049 3.155 in Applying Finite Element Method to Compute Stresses in
47 23 21 10 2.567 2.735 2.820
48 26 21 10 2477 2 631 2.709 Gravity Dam ] . Journal of Hydraulic Engineering
36 1981 (4):18 =29.(in Chinese) )
4 BETTESS P. Infinite Element J . International Journal
5 for Numerical Methods in Engineering 1977 11( 1) :53 -
X 64.
o 90 m 2009. (WU Zhong—ru. Theo—
3

2.481 2.667 2.762 cm 3

ry and Testing Technology of Dam Safety Monitoring M .
Beijing: China Water Power Press 2009. ( in Chinese) )
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6 . Analysis of Rock Mechanics and Engineering Programs
J . 2007 (4): and Its Applications J . Chinese Journal of Rock Me—
9 - 13. ( HUANG Yao-ying SHEN Zhen-zhong WU chanics and Engineering 2007 26(9) : 1737 - 1744. ( in
Zhong—ru et al. Intercepting Boundary Influence in Anal- Chinese) )
ysis Concrete Dam and Its Rock Foundation Size J . 9 . M .
Hydro-Science and Engineering 2007 (4):9 —13.(in 2000. ( FENG Xia-ting. Intelligent Rock Mechanics M .
Chinese) ) Beijing: Science Press 2000. (in Chinese) )
7 . M . : 10 DL/T 5178—2003. S .
2001. ( FANG Kai+ai MA Chang=xing. Or- : 2003. ( DL/T 5178—2003
thogonal and Uniform Test Design M . Beijing: Science Technical Specification for Concrete Dam Safety Monito—
Press 2001. ( in Chinese) ) ring S . Beijing: China Electric Power Press 2003. ( in
8 . Chinese) )
J.
2007 26(9) : 1737 - 1744. ( FENG Xia-ting ZHOU ( : )

Hui LI ShaoHjun et al. Integrated Intelligent Feedback

Preliminary Discussion on Intelligent Identification of
Dam Foundation’ s Uncertain Geometry Size

HUANG Yao~ying' > ZHENG Hong’® XIANG Yan' FU Xue-kui'
(1. College of Hydraulic & Environmental Engineering China Three Gorges University Yichang 443002 China;
2. Institute of Rock and Soil Mechanics Chinese Academy of Sciences Wuhan 430071 China; 3. State Key

Laboratory of Geomechanics and Geotechnical Engineering Chinese Academy of Sciences Wuhan

430071 China; 4. Nanjing Hydraulic Research Institute Nanjing 210024 China)

Abstract: The actual geometric size of dam foundation is uncertain. In this research a neural network model for the
intelligent identification of the uncertain geometric size of dam foundation is established. The model takes the rela—
tive displacement of monitoring points as input and the dam concrete rock foundation material parameters and
foundation’ s geometric size as output. The load distribution of steady seepage body is obtained and on the basis of
material parameters combined according to uniform design principle the relative displacement of key monitoring
points were calculated as the learning samples. The trained network describes the nonlinear relationship among the
dam concrete rock foundation material parameters and the foundation’ s geometric size and dam deformation. The
water pressure component separated from the measured dam displacement is input into the trained network to auto—
matically identify the dam concrete and rock foundation material parameters and the foundation” s geometric size.

Calculation example shows that this model is feasible.

Key words: foundation’ s geometric size; uncertainty; intelligent identification; concrete dam
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( 750)

Finite element regression analysis was carried out on the test results in consideration of the in-situ geological condi—
tions. The initial rock mass stress distribution along the tunnel axis was obtained. Moreover the design schemes for
the lining of high—-pressure tunnel were discussed in terms of in-situ stress. The results reveal that the stress of rock
mass above the riverbed at the three positions are not high. The rock mass stress is mainly subjected to the topogra—
phy. The minimum principal stress of the surrounding rock in the upper section of the headrace tunnels is 1. 3 times
greater than the internal water pressure which meets the design requirement of crack prevention thus the steel lin—

ing could be replaced by reinforced concrete lining.

Key words: in-situ geostress; hydraulic fracturing; power tunnel; lining



