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Application of neural network methods based on gray theory
the flood proving slope stability Analysis
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LIN Yu-liang', LU Dan-mei”, YANG Er-jing
(1.college of Civil and Architectural Engineering of Guangxi University, Nanning 530004, China;

2. Designing Institute of Water and Electricity Engineering of Guangxi, Nanning 530022 ,China)

Abstract: A neural network method based on gray theory is presented, in this method, the influential influence factors on slope
stability of flood embankment are analyzed by gray correlation to get the order of each influential factor; then the advantage factors
of gray correlation analysis are chosen to train the neural network; and the correlation degrees are taken as a factor to decide the
weighted coefficients; finally the trained neural network is used to predict the engineering. This method has been applied to the slope
stability analysis of Nanning flood proving slopes. Compared with the actual situation,, this method can satisfy the requirements for
slope stability forecast of Nanning flood embankments.

Key words: Gray correlation analysis; artificial neural network; flood embankment; stability

SENE . FEIN_E AR S B AT RS 158 72 DA S AR

ARSI AENE, 45I0308E

L ow o=
W= BT T

Bl PSR IR A ) U SR B TR A3 L 3
TREZ o HEMRZITHAENE R, X
BERE 2 MW eIl a7V a2 SUEL &N TN
1S B0 2 gt e 2 AR B SR RN, 4 E
AN BRI BRI DAL o] e B i 3 A
I PRS2 S BT et e 03 F S I DI AE 55

L3 AR TR L S 2R i i, K Y]
A E e S8 aifimiorAn. TRy
PEAFHR LI 2R AR, B I 23 A 0 W S P AN

Wk H . 2006-07-03
e WER, 9,

EORHIWNAE. SE4ER, BFFUA B R BT A
SENE I S AN P (0 T B AT, A
BT AN ENE 3T 53

ANEVE ST T AT A AR T
% BOIZEE VR Tk KEORGVPN TriE 2
EVTE 710 R R GEFLR LA M B O, 3
IHE BARE IR “BE B A E RSN
WS, MRS ERK GRS 1 HAE
FEARIFEART . “TUFE RS, I a3k E

1943 4R, #0%, R NTEE L TRNEC: SR T/E. E-mail:lyl@gxu.edu.cn



ST

PRE RS IRORTHAN £ P 2573 K% B BB R e M 23 A

385

YRR A TR .

15 B A5 B H PR R P A 8 I 5 A T RV
RGEWTTL, T TR A 4 80 1 3R
AT TR AE, (EANZE 2% (R HE B R 2 A TR
F AT, HERLREREANIE W], L R 3 AN
PR S Z UK 7o s LR 28 I ) 4
AN O, DL 2K (BB AN A28 Y 245
APLREEER, FEK, DURLH AN, 2
M2 BARIDB R e VPO, DASRERAT
NI ISR E P Mt (PPN 9k, JehE AT —
SE [P BRI RN SR S

2 TR E M Z AR ORI S #

2.1 RWRRKREGEEIE

MR A, A SCHE S Bl P IR PR IR K
[EPSSISE SN2 VS ELPIR) /N 4= A B I E S TN &
AL BRIy ACk. SREEAEEAE 8 ANri,
T B P U A AT AR IR 7 NS 3R
SIS I A MK 1, WlE 1 Fros.

2.2 HEX (AL

53 00 917 4% B 20 4B RS P 1) 5 T O — S R I [R]
Jea,  WOR R GG X R LU A A . AR
T ) 5 R PR IR 22 4 AU R 43 M DRIk I B
JEA o SXFEHAEIX A0 A B JRCR 1 0~120 AR A
0~1 ZIa), R sEIL T o 15 —1k.
2.3 REFFI

KA A, =|x, (k) — x, (k)| TF 5 L 3 511X 1)
W% 522 75X MG L0 2208 Agi(k)o
2.4 FHERBERH

BOCHEEE T A I HE R EL p=0.5, 3K
REUTHE,, (k) W3 2.
2.5 HEKEE

ORI EE TR A A LU BT A 5 2% 741 2
R OCICRE, SCHRREHE T WA 3. &g 22 x4
S RBSCIFHIR I T e Do Bk e i A e vk
SEMFERE . KR R OCHERETH A, SR 3R
R E A R ORI EHE 7 W3 3.

®1 BWRRNIRGHE

Table 1 The original data of influential factor

ZH 1 2 3 4 5 6 7
GEZMK (BEFH)) 1.419 1.188 1.233 1.123 1.071 1.419 1.321
Wi hm 16.260 20.460 20.310 17.890 20.400 17.850 19.690
PR E y(KN/m’) 20.060 19.750 19.800 20.400 20.000 20.230 20.390
LR clhpa) 7.000 3.000 14.140 12.000 2.530 28.580 39.750
PEEEF o(JE) 24.880 10.000 14.640 18.670 8.000 13.40 16.880
Kk H (m) 13.250 12.390 14360 9.390 10.340 13.000 13.830
SRS L(m) 59.500 61.600 72.000 74.230 75.000 96.200 64.470
8 3 g(kpaxm) 97.4 53.520 107.140 97.400 97.400 53.520 53.520
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Fig.1 The curve of original data (before processing)
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Fig.2 The curve of original data (after processing)
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Table 2 The correlation coefficients from the processed data
e 1 2 3 4 5 6 7
Yo 0.333 0.430 0.501 0.677 0.337 0.446 0.836
Wtk 0.391 0.768 0.633 0.449 0.333 0.333 0.657
P4 0.489 0.598 0.563 0.370 0.565 0.657 0.653
R 0.362 0.607 0.765 0.826 1.000 0.625 0.640
R A1) 1.000 0.697 0.874 0.509 1.000 0.425 0.722
Kk 0.691 0.652 0.483 0.770 0.724 0.646 0.741
pragiE) 0.333 0.642 0.800 0.665 0.542 1.000 0.462
B 0.734 0.598 0.483 0.428 0.379 0.333 0.410
K3 XRBEMHR
Table 3 The order of correlation degree wi w2

PAISES RIRSE y Eil35g
Wi 0.508 7
Btk 0.509 6

SRR 0.556 5

-S| 0.689 2
FEH A 0.747 1
K3k 0.672 3
S 0. 635 4
ke 0.481 8
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Fig.3 The BP network structure for distinguishing
the stability of flood embankment
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Table 4 Failure and stability examples of slopes of flood embankments

EAy i SRR e J1/kPa PR () Kk/m S /m GARRH e
1 20.06 7 24.88 13.25 59.5 1.419 Fase
2 19.75 3 10 12.39 61.6 1.188 e
3 19.8 14.14 14.64 14.36 72 1.233 e
4 20.4 12 18.67 9.39 74.225 1.123 AraE
5 20 2.53 8 10.34 75 1.071 e
6 20.23 28.58 13.47 13 96.2 1.419 FasE
7 20.39 39.75 16.88 13.83 64.47 1.321 FasE
8 19.5 5 15.75 16.6 60.97 0.721 e
9 19.25 17 22.96 10.4 81.69 0.986 e
10 26.5 52.5 183 8.45 47.83 2.09 FasE
11 19.87 28.67 19 11.02 87.14 1.645 FasE
12 25.4 27.5 13 7.67 80.74 1.526 Rt
13 17.5 31.73 20.38 17.8 41.95 1.385 FasE
14 19.97 30 12.7 15.79 85.65 1.686 FasE
15 20.06 20.83 22.38 7.69 74.9 1.421 Fase
16 20.6 27.44 16.11 9.27 48.58 1.418 FasE
17 15.18 18.46 20.23 5.87 78.88 1.752 FasE
18 19.26 27.5 17.95 17.42 28.2 1.643 FasE
19 19.24 27.74 17.95 9.94 36.5 1.801 FasE
20 20.75 4 226 5 59.89 0.903 EN Y

RS5 BP NETNEESHEILER

Table 5 The comparison table of BP net forecast value with reference value

FEA S PN | e L HE e

Gt X X X; X X; A it HE Rl
21 0.511 0.668 0.384 0.590 0.176 0.999 9 1.0 e FasE
22 0.446 0.700 0.574 0.233 0.100 0.999 9 1.0 e FasE
23 0.483 0.140 0.637 0.286 0.529 0.3163 0 AE ARGE
24 0.364 0.220 0.700 0.100 0.110 0.9430 1.0 e FasE
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