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Fuzzy Evaluation Method of Local Scour Risk of Bridge Infrastructure based on GA-WNN
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Abstract; Aiming at the problem that it is difficult to obtain the risk index of scouring disaster, the low accuracy of scouring risk
assessment and the high risk of sudden collapse of bridge infrastructure, a fuzzy evaluation method of scouring risk based on GA-WNN is
proposed. The local scouring mechanism of bridge infrastructure is analyzed, and the scouring risk evaluation index system is constructed
by using GA-=WNN network. Through the dimensionless processing of scouring risk evaluation index data, the weight of fuzzy evaluation
index is calculated; The scour risk index is used to reflect the degree of scour risk. Combined with GA—=WNN network, the maximum
characteristic root of the check matrix is used to calculate the random consistency ratio, and the fuzzy evaluation algorithm of scour risk is
designed. The results of example analysis show that the relative error can be controlled within 2% when evaluating the scouring risk, and
the evaluation accuracy is greatly improved.

Keywords: GA—WNN network; fuzzy evaluation; local scouring; bridge infrastructure; risk assessment; scouring mechanism

T R I B W P R, I BRI A B ] A s
R, ANEERT, SRy 205 R KD,

B e —Fhis K @ s sk Ak >, Bxk A% R A AR B AR I AR R, AR S
Mt A T R A B EER W, M ANTIEF L Z5hEry SRRl R, 32 T — R T I I 7 i 5
WML TAEER SR, R HAERIBUR, AMES @b RNERE R B, W FLAC 3D = 4E 844 %
o G ) R R AT BB AL, AT A BRI LA 7K

EENA. BEE (1080—), . W+, HERHBTE A IR R (B, 7E b IEml b, SRAE o Bk AT
. TEWRFE. EHTE, PUA, A5 DX sl o ] 52 g ) B 4 9 28 TR G

W B 2023-10-20 e = i O = v B o = PSR R E e

0 3

il




146 B 255 FIH

38 %

RZ AR B AR5 DG 3R, T A A A 38 4 o
FRITSBE 3 DU 6T - A 1 18 42 BHL ) A3 AR /INB S i), A SR il
S LA 26k A9 i KA -5 7K I X 2 1 e R % L 67 (L
KR RS AR YR IR A b B LR R, Xk
KR HEAT 8 F b, 3 T —MHREE kG
(18 6 6% 2 500 B (R B A AL R AR YR 1 ok R
M, 32 FH S5 R B  H AT T A R A A A 5
JEHRYE RSM-MCS #i¢, XHF A S5 IR R Fk 12
[ PR AR G PEHEA TR 5, 40 BT R R AR B X B 45 4
TR E IR AR AL S 56 4 S B R BT AN A
RSl X AR A FR IR AR A T IR AR,
TR RBL KR RE A SOTAS AT ik

BT UL BRI R, ASCRIH] GA-WNN R 284
X AU, B T E — Bl BRI A T ik, SR GA -
WNN R £ A 1 A7 2 3L Atk ol DRURS: DA AR &R,
Tor WAL B, TR IR IR AR I BUE, I8
MR 9 o PR B, S B AT 4 R il o ) XU 1)
BORITEAG SRk B 1, X — 7 R AR % B0 AT R I A 1
ESL R B ok RURS, AR R & A s B RN )
FZo

1 HRIR BRI 77 %

1.1 B3R RIALEE
L1 1 B ER il i AR

EEVL RS, i T 8U8 B 7K O e i
B sh, S sE B A RER Y, X
FhOE R G4t LA 52 2, AR Al AE 7 3 =k i i iy
P KRB KPS, F3CT ML MEE r g & 4
— R R ASTE o XA R RS &8 R (A AL
SRR vl 7 AN & 1 R
O s
A%
K7 ¢

EpEE=wil
TRALHE S

ik

1 HEE/EBARREE

Fig. 1 Local scouring process of bridge pier
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Fig.2 Schematic diagram of the local erosion of the abutment
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Table 1 Local scour risk assessment index system
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Fig. 3 Flow chart of local scour risk assessment
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Fig.4 Current status of experimental bridge
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Table 2
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KFHEE, (m/s) 4.3 4.1 3.9 3.7
HEAHSIME 0.38 044 0.54  0.59
WREMHEE WRP R Z/m 0.72  0.78  0.84  0.87
WRELAER 075 0.82  0.81  0.97
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Fig.5 Training Results of the scouring risk assessment system
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Fig. 6 Identification results of scouring out
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Table 3 Results of the scour risk assessment

AR B i Mk AR %
1 0.525 0.517 -1.524
2 0.693 0. 689 -0.577
3 0. 698 0.704 0. 859
4 0.787 0.786 -0. 127
5 0.428 0.422 -1.402
6 0. 826 0.819 -0. 847
7 0.778 0. 786 1.028
8 0.715 0.711 -0.559
9 0.628 0. 622 -0.955

10 0.536 0.528 -1.493
11 0. 867 0. 873 0. 692
12 0.497 0. 491 -1.207
13 0.526 0.534 1.521
14 0.625 0.634 1. 440
15 0. 587 0. 596 1.533
16 0.796 0.789 -0.879
17 0.759 0.751 -1.054
18 0.778 0.785 0. 899
19 0.678 0. 689 1. 622
20 0. 639 0. 634 -0.782
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