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Abstract: The relationship among the controlling factors of reservoir slope stability are highly non-linear.

Meanwhile, the adaptive neuro—fuzzy inference system(ANFIS) has been widely recognized for its capability

of nonlinear dynamic analysis and processing both certain and uncertain information at the same time. Hence,

the employment of ANFIS to assess the stability of reservoir slope was proposed. With eight parameters in-

cluding permeability coefficient, declining rate of the water level, pore pressure ratio, slope angle, slope

height, cohesion, internal friction angle, and severity as the inputs, and the reservoir slope stability coeffi-

cient as the output, a ANFIS model has been constructed based on 21 project cases. The training correlation

coefficient of the model was 0. 999 96, and the correlation coefficient of the validation was 0. 977 48, which

was significantly better than the BP neural network model. The successful prediction on the slope stability of

a dam reservoir in Jiangxi Province illustrated a desirable forecasting ability of the established ANFIS model

for coupling multiple impact factors.

Keywords: slope; reservoir; ANFIS; stability
8 “ ”
b
o b .
20 50—70 , o
b b Y
:2010-12-01 :2011-03-01
: “ 7 (50878082) ; “
”(200631880237) ; “
”(09JJ3104)

(1984—), «( ),
@163. com,

» E-mail; xiaozhiyu531



ol

187

BP BP
, ANFIS
1 ANFIS
ANFIS Sugeno
y B, 2= f (x, y) °
s z2=f (x,y)
S,y Ty
) ,
Sugeno .
la Sugeno

[2-5]

[6-7]
. ,BP
(ANFIS) 9
. 8
, 21
[8] ,
x A,
A B
o f (x,

2: X Agyy BZ?

ANFIS

min

LR

/\\____ 7/_\5\____ W, Z=pxtqytr,
X

K___ _/qi: ——W, Zepxtqyir,

7 —y/

f1 :f)lT+

f2=pxt

1b ,

W ZAW.Z,
WAW,

“WZ+W,Z,

=W f+W.f,

a P FL I P 40 A\ — B Sugenofét 1) 45 AU

BE

W MR BB

b HHANFISE f

1 Sugeno

o

Qli:uA, (x) 91.:172;Q1i:u1;‘ , (y) ,1=3

ST,y i ; A, B——

HSE

ANFIS

4 o

( ““ ” “ ” ) ; Qli o A

(:Alv Azy Bl Bg) )
x oy A . A

’

IS S
l_i_‘xi“i E

i

uy(x) =

Qzl‘:uAl (I)uB, (y), i=1,2

(2

3



188 31

Oy =w,—— — i=1,2 (4) 2 ANFIS
w1+w2
, .
¢ Z 2.1
° ’
Qu=w, [ =w: (paxtqy+tr) (5 ,
L, 3 $4piqis s
i) o o 8 (1) 3 (2) 3
5 , > (3) s (4) 5 (5)
, : 3 (6) 5 (7)
St E125(8) o1,
Sugeno [13] 21 )
] , 9 12, 1 .
3 4, 4 2.3
. 8 .
, 2
)
, , ’ 3
[10] ’ °
’ 15 ,
ANFIS 2 , ’ 6 ’
b ANFIS _ ANFIS
[10]
° 1 s
1 Ll ANFIS
m / (kN -m/*?*> kPa / / /) b o e
(@) (emes ™) (me+d™ ")
1 150 22.44 0 35.00  0.25 23.75 0.084 6.8  0.912 0.912
2 150 22.44 0 35.00  0.25 23.75 0.200 6.8  0.798 0.798
3 150 22.44 0 35.00 0.25 23.75 0.137 6.8  1.235 1.234
4 150 22.44 0 35.00  0.25 23.75 0.200 6.8  1.189 1.176
5 78 23.00 0 40.00 0.22 26.50 0.060 1.0 1.465 1. 465
6 46 19.80 0 32.00  0.25 26.50 0.060 3.0 1.011 1.011
7 16 19.80 0 32.00  0.25 21.80 0.060 3.0 1.028 1. 054
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21 15 18.42  14.95 21.20 0.40 45.00 0.104 21.0  1.051 1.051
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