DOI:10.16198/j.cnki.1009-640x.2013.01.011

1 No. 1
2013 2 HYDRO-SCIENCE AND ENGINEERING Feb. 2013

FRE T A K @ 4T

(1. 443002; 2.
430071; 3. 210029)
. TV698 A ;1009 —640X(2013) 01 —0022 - 06
( ) ( )
1
1
( )
2-3
(. ). 2
4
5
© 2012 —07 01
(50925933) ; (50909066 51209124) ;

( D20101207)
(1977 =)
E-mail: huangyaoying@ sohu. com



1
1.1
D (e O g =g O
a%i(kij axj) Q=51 (1)
th )k ;@ P S,
Galerkin (1) 0
An+B - p (2)
ot
a=3 0, 221 Fox WSNNAY P= = X[ [[[,N,042+§, q,N,d8].  NE
;N,, Nm 1% FZ
H(x y z 1)
__ . 94 __ . oH __ . o
fo=-vo, S= ay fo=my Yy (3)
2y
1.2
7 8-9
4 :
(1) m
t={t, t, = t,} m
(2)
x={x x, = x,}
- ( )
( ) ( )
x={x x, = x,}
H={H H, -+ H}
(3)
(4) ’ \
1.3
(1) ( )



24 2013 2

5ia;
O, 0; =0y — 8jy-
2/3
(2) 10
(3) > 11 -
5 5 6
(4) ’
100 m 30 m 6 m
12 m 6 m.
0.1m
5x10°m/s 5x10°m™! 5x10*m/
S.
E; 12 ~21 GPa
E, 17 ~26 GPa 0.20 0.25;
4 E, 12 15 18
21 GPa E, 17 20 23 26 GPa; 12
50 m ;
50 m. ( )
8 96 . 1.
1
Tab.1 Part of learning samples

E./ Eq/

GPa GPa hy/ m hy/ m hy/ m hy,! m hs/ m u, / em uy/ ecm uy/ cm
1 17 12 19.871  13.503 9.314 6.528 4.607 2.108 2.319 2.425
2 20 12 19.871 13.503 9.314 6.528 4.607 1.948 2.134 2.229
3 26 12 19.871 13.503 9.314 6.528 4.607 1.736 1.891 1.969
4 20 15 19.871 13.503 9.314 6.528 4.607 1.740 1.916 2.006
5 23 15 19.871 13.503 9.314 6.528 4.607 1.622 1.780 1.861
6 26 15 19.871 13.503 9.314 6.528 4.607 1.530 1.675 1.749
7 17 18 19.871 13.503 9.314 6.528 4.607 1.757 1.950 2.048
8 20 18 19.871 13.503 9.314 6.528 4.607 1.600 1.769 1.855
9 23 18 19.871 13.503 9.314 6.528 4.607 1.483 1.634 1.711
10 17 21 19.871 13.503 9.314 6.528 4.607 1.655 1.844 1.939
11 23 21 19.871 13.503 9.314 6.528 4.607 1.382 1.529 1.604
12 26 21 19.871 13.503 9.314 6.528 4.607 1.292 1.426 1.493
13 17 12 25.425 18.133 13.186 9.755 7.267 2.245 2.460 2.568
14 20 12 25.425 18.133 13.186 9.755 7.267 2.085 2.275 2.371




E./ Eg/

GPa GPa hy/ m hy/ m hy/ m h,/ m hs/ m u, / em uy/ cm uy/ cm
15 26 12 25.425 18.133 13.186 9.755 7.267 1.872 2.031 2.112
16 20 15 25.425 18.133 13.186 9.755 7.267 1.849 2.029 2.120
17 23 15 25.425 18.133 13.186 9.755 7.267 1.731 1.893 1.975
18 26 15 25.425 18.133 13.186 9.755 7.267 1.640 1.788 1.863
19 17 18 25.425 18.133 13.186 9.755 7.267 1.848 2.044 2.143
20 20 18 25.425 18.133 13.186 9.755 7.267 1.691 1.863 1.950
21 23 18 25.425 18.133 13.186 9.755 7.267 1.574 1.728 1. 806
22 17 21 25.425 18.133 13.186 9.755 7.267 1.734 1.924 2.020
23 23 21 25.425 18.133 13.186 9.755 7.267 1.460 1.610 1.685
24 26 21 25.425 18.133 13.186 9.755 7.267 1.370 1.506 1.575
25 17 12 38.648 29.923 23.705 19.102 15.484 2.714 2.941 3.056
26 20 12 38.648 29.923 23.705 19.102 15.484 2.554 2.757 2.859
27 26 12 38.648 29.923 23.705 19.102 15.484 2.342 2.513 2.600
28 20 15 38.648 29.923 23.705 19.102 15.484 2.225 2.414 2.510
29 23 15 38.648 29.923 23.705 19.102 15.484 2.106 2.278 2.365
30 26 15 38.648 29.923 23.705 19.102 15.484 2.015 2.173 2.253
31 17 18 38.648 29.923 23.705 19.102 15.484 2.161 2.365 2.469
32 20 18 38.648 29.923 23.705 19.102 15.484 2.004 2.184 2.275
33 23 18 38.648 29.923 23.705 19.102 15.484 1.887 2.049 2.132
34 17 21 38.648 29.923 23.705 19.102 15.484 2.002 2.199 2.299
35 23 21 38.648 29.923 23.705 19.102 15.484 1.729 1.885 1.964
36 26 21 38.648 29.923 23.705 19.102 15.484 1.639 1.781 1.854
37 17 12 41.102 32.325 26.039 21.354 17.634 2.893 3.124 3.241
38 20 12 41.102 32.325 26.039 21.354 17.634 2.732 2.940 3.045
39 26 12 41.102 32.325 26.039 21.354 17.634 2.520 2.696 2.785
40 20 15 41.102 32.325 26.039 21.354 17.634 2.367 2.561 2.658
41 23 15 41.102 32.325 26.039 21.354 17.634 2.249 2.425 2.513
42 26 15 41.102 32.325 26.039 21.354 17.634 2.158 2.320 2.401
43 17 18 41.102 32.325 26.039 21.354 17.634 2.280 2.487 2.592
44 20 18 41.102 32.325 26.039 21.354 17.634 2.123 2.306 2.399
45 23 18 41.102 32.325 26.039 21.354 17.634 2.006 2.171 2.255
46 17 21 41.102 32.325 26.039 21.354 17.634 2.104 2.304 2.405
47 23 21 41.102 32.325 26.039 21.354 17.634 1.831 1.989 2.070
48 26 21 41.102 32.325 26.039 21.354 17.634 1.741 1.886 1.959

1 W, U, Uy N 5
« )
3 BP 6 2 000
5 ~
90 m . 90 m 3
2.224 2.403 2.493 cm
“ ” 22.260 16.767 GPa  43.623 34.486 27.945 23.074
19.204 m. 45.699 36.937 30.626 25.888 22.073 m

2.076 2.451 2.681 2.814 2.869 m.
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Intelligent identification inquiry into uncertainty foundation water load

HUANG Yao-ying' > ZHENG Hong” XIANG Yan®
(1. College of Hydraulic & Environmental Engineering China Three Gorges University Yichang 443002 China;
2. State Key Laboratory of Geomechanics and Geotechnical Engineering Institute of Rock and Soil Mechanics
Chinese Academy of Sciences Wuhan 430071 China; 3. Nanjing Hydraulic Research Institute Nanjing
210029 China)

Abstract: There is a great difference in effects caused by uncertainties in the actual foundation water load and in
different ways. If the foundation water load is put artificially as a surface load or as a stable seepage body load
through numerical calculation in the optimization back analysis the parameters obtained from inversion are
debatable. In this paper a relative displacement of monitoring stations is taken as an input and the dam concrete

batholith material parameters and the water head of the face of the dam foundation at a certain depth point are used
as an output thus the identification neural network model for the uncertainty of foundation water load is
established. By adopting the uniform design principle of material parameters combination the saturated foundation
non-stationary seepage analysis is made to get different seepage body load distributions and samples to learn so as
to train a good network in describing the nonlinear relationships of the concrete dam material parameters ground
water load and dam deformation. The water pressure component separated out from the measured displacements is
put into the trained network which can automatically recognize the dam concrete and batholith material parameters
as well as the foundation water load. The calculation examples show that the establishment of a neural network

model for the identification of the uncertainty of the foundation water load is feasible.

Key words: concrete dam; foundation water load; uncertainty; intelligent identification
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