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Abstract Based on the regularity of interconversion of different chemical components in the dam foundation water-rock interaction
system an inverse hydrogeochemical model for simulating dam foundation ageing was established and the Barrodale-Roberts
algorithm was adopted to solve the model. The amount of mass transfer and its range between the rock mass and groundwater of
dam foundation within the specified stochastic error limit are obtained under different leakage conditions. The application of the
model to dam foundation ageing analysis of the right section of the Xin' anjiang Dam shows that the model is reliable practical
and fast in calculation.

Key words dam foundation ageing inverse hydrogeochemical model Barrodale-Roberts algorithm Xin' anjiang Dam

40%
3
12
50 30%
30 50% 21% -
30 22.87
SCX200055
1972— E-mail alim88 @ sina. com

14 - 2006 26 5 Tel 025-83786335 E-mail jz@hhu. edu.cn hitp //kkb. hhu. edu. cn



1

1-
SR R
00

. X
DE aml - m2 + E 1‘)m‘o i)i
DD N
BDZ Z”l T"Ll. + aﬂll = 0

E
|:|| alnl‘ = Up ‘

0o
C0min > | W - X, |

DD !

ED 8ml - é\mZ + le/ 1'/mp Q
[l

DDL Zm Tmi + 6mi =0

m=1

Ol s
O

ml ‘ Uml ‘

Dnlnz | W+ X, ‘
U= =
0 P
U
DD
I:I 8/711 -
O
U
On
DDZ Zm Tmi + ami = 0

m=1

DI:” 8ml ‘ < U,

X,
mZ + E Ymp i)i

ml ‘

Tm 1 Tm2

b\m2|$ U

é\mZ| < U

8n12|$ U

mol/d

XPBO Xp <0 Uyl Upd
m
Vinp Q L/d
Zp, m N,
N. S
S$=0.001~0.01 W
W =
1000
1
3
1
2= —
_ 2
m2 — Tml AX - B
CX =D 2
i=12 EX < F
X,=0 X, <0
1 1
) 23 b - D]
i J
L1
2= T Barrodale
Roberts 1980 L1 Barrodale-
i=12 Roberts 3
X,=0 X <0 L1 Barrodale-Roberts
- 1
m2 — Tml 3
3.1
i=12
X,=0 X, <0 115m 105m 108 m
1 0~7
mol/L 6,,; 02 240m 2% ~ 6%
m
p
2006 26 5 Tel 025-83786335 E-mail jz@hhu. edu.cn hitp //kkb. hhu. edu. cn - 15



i !

0 / mmolt L'
BT 20, 0) P Nt KT 2t Mg S0P HCO; -
‘ 6.70  0.148 0.207 0.0732 0.0725 0.695 0.0574
23 6.87 0.209 0.336 0.1550 0.0720 0.976 0.0709
T HEWEALIR ZEARER (u) D 23 ) 3 ®
] | 1990 ~ 2001
“® _
Eﬁ AL B EM (4, B, C, D, E, F) 2
L
% 1
- KMg;AlSi; 050 OH , + 10H*—
g w3 #l
E& ) Fl Barrodale-Roberts B 2: 3R 4% K* 4 3M2" + AP 4 3HSIO,
l ALSLO5 OH 4+ 6GH*=—=2AB* + 2H,Si0, + H,0
N Si0, + 2H,0 —H,Si0,
AR EH R CH,0 + H,O=——CO0, + 4H" +4e"
Ca OH ,+2H* Ca’* +2H,0
Y CaMg CO; 5 +2H*——Ca?* + Mg2* + 2HCO;~
PRI K (6] B4 ST He B3 M8
D J% iR 25 4% R V8 B P R B/ MEAT B K8
& R
3
: 3.3
4 5% ~ 7% ’
6.5% ~6.9% X
pH
3.2 2
26
4 417
20 1 1990 ~ 2001
2 _
1 5
4
a.
3 - 10~ mol/L
/%
10 418 2.5~57 -2.09 -2.8~-12 -8.36 -11.3~ -5.1 57.56 33.2~73.7 16.12 7.6~22.7 -5.91 —11.1~ —1.4

15 6.10 1.6~11.5 -3.05 -5.7~-0.8 -12.20 -22.9~ -3.2 67.99 23.2~119.4 18.65 4.8~43.0 -10.12 -29.6~0.0
20 6.10 1.2~13.2 -3.05 -6.6~-0.6 -12.20 -26.5~ -2.4 63.92 11.8~141.2 16.97 2.0~53.2 -10.12 -36.1~0.0
30 6.10 04~168 -3.05 -8.4~-0.2-12.20 -33.6~-0.9 55.78 0.0~184.6 13.61 0.0~73.6 -10.12 -49.1~0.0
40 6.10 0.0~20.4 -3.05 -10.2~0.0 -12.20 -40.8~0.0 54.16 0.0~228.1 12.94 0.0~94.1 -10.12 -62.1~0.0
50 6.10 0.0~24.0 -3.05 -12.0~0.0 -12.20 -47.9~0.0 54.16 0.0~271.6 12.94 0.0~114.5 -10.12 -75.1~0.0

16 - 2006 26 5  Tel 025-83786335 E-mail jz@hhu. edu.cn  hitp //kkb. hhu. edu. cn



1 International Commission on Large Dams. World register of
b. dams R .Paris ICOLD 1998.
Barrodale-Roberts 2 International Commission on Large Dams. World register of
dams short version China only R .Paris ICOLD 2000.
3 BARRODALE I ROBERTS F D K. L1 solution to linear

¢ equations subject to linear equality and inequality constraints
2 J .Transactions on Mathematical Software 1980 6 231-235.
4
J. 2001 3 22-23.
5 . -
d. D . 2003.
2005-11-04
S S G SO S U SO
9
2490 ¢
2450
£ 2410
ﬁ% 2370t 4
2330
2200
22504
4
2490
2450
E 2410
g 2370
e
2330 1 ASCE Task Committee on Turbulence Models in Hydraulic
22901 Computations. Turbulent modeling of surface water flow and
2250 n transport part 1 J . Journal of Hydraulic Engineering 1988

114 9 971-991.
2 VAN R LEO C. Field verification of 2-D suspended sediment

: models J . Journal of Hydraulic Engineering 1990 116 10
1270-1288.
3
J. 1997 15 3 1-7.
4 J

1990 2 2 26-32.
2005-11-02

2006 26 5 Tel 025-83786335 E-mail jz@hhu. edu.cn  hitp //kkb. hhu. edu. cn - 17 -





