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Building of multi-dimensional health status monitoring and

evaluation index system for bank protection
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Abstract: In view of the problems of low efficiency, narrow coverage, insufficient data integration, and strong
subjectivity in evaluation in traditional health monitoring methods (manual inspection, single technology) for
bank protection projects in inland waterways, a multi-dimensional health status monitoring and evaluation index
system for bank protection is built on the basis of “water-land-air-space” multi-source sensing and DERU-AHP
quantitative model. Shore-based video, UAV laser point cloud, unmanned ship sonar, distributed optical fiber
sensing, Beidou navigation and other technologies are innovatively integrated, and an air-space-shore-water-
underwater integrated collaborative monitoring network is built to achieve all-round perception of surface, internal
and underwater diseases of revetment structures. The analytic hierarchy process (AHP) is used to determine the
index weights, and the damage-extent-reflection-urgency (DERU) model is introduced into the field of bank
protection health assessment to establish four-dimensional quantitative grading evaluation criteria. The system is
verified by the application in a gravity-type bank protection project in the middle of the Yangtze River. The results
show that the system accurately identifies hidden crack propagation and internal stress anomalies missed by manual
inspection, and the comprehensive evaluation score (62.5 points, Class III) is more in line with actual maintenance
needs than the traditional method (Class II, 80-90 points). Quantitative analysis shows that the evaluation error is

reduced by 25.4%, and the risk assessment efficiency is improved by 40%. The results can provide accurate and
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efficient technical support for the intelligent operation and maintenance of revetment projects, and are of great

significance for improving the full life cycle management level of waterway infrastructure.

Keywords: bank protection project; health status monitoring; evaluation index system; multi-dimensional

monitoring; DERU evaluation model
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Tab.1 Monitoring index system for bank protection health

BRSO 7 R M

TEVAMAR IR 1,

ks Rk =Yg W {7 Ak PR
Sty T KL R FEAUAT W R L AT W s FAZ AL
e 4 FRYL IR E
R S b
o D 7K E TEAML B Ot E
piNiA) TS PUSBN T-%49 6 (artificial intelligence , Al)
TS PSSR R 254 [R50 S EOGLR LRt
i J1 o
AR 1R [R5 JF A3 7 AR AL R
Kk R AT WL R L AT T B AR L
FAHx Uik WILRUTRE | B45 TR pIN] PN B AL
Eia== K ek - SMTERS
K i AT W F R AR L AT P BRI
- iR KRR, K PN WA AL
. WK% KL T L B BOEH T
K b=k - FM TR RS
IKTH TN A AL
JES R 1 Il U
Y KT kTR Lk AL M




%148

W #, F. PR S REMERKREBENBITE AR 2 E”

- 123 -

gRI1
e T ErTTe L AR T
PR R T KE RER R L WL
T KE AL B WO 7
B SO . KE RERA R L WAL
b g KE RN B WO 7
; I U AT
B e e AL
ol KF KFHEA Lk FURES
. o KE RS R TSR B
W B AR, KE - EAM T G 2
SRR bE i JEEANE
o sy e AR S
- For = '\:‘ B F i ~ .
bz EEELL REERER B o o A

i TWEE HER ik

2 EERSTAERERGE

M ] AHP M DERU J7ik, 7EHET /K Rz K7
ST B 2 A R v A RS W BRI
P R A EBOR ST HE AR, IR AR
PEfE. DERU J& 4% MR TE B | BIIRJE . #fF
AR X B AR LSRG I SE MR | AEAE 11 2038 R B X 4
TR ST 4> o g, IR ETT DERU
TEASPRIERG & . 25 kil 46 47 DERU P4 (A &
EERE 7Rt
2.1 PR EFRSITHN TR R4

AR AR RO LR B PP 5, BT8R
PR IEA AHP, 47 IR S PR F R AR R 2R 40
H3ADEER: HRE U, EWZ v, 58B5E v,

1) HARJZE U, g R RS R R
i, EARZ RIg40 BE AR HOR S AN

2) WEWJZ v, SPRERCRES EZZ P R AL
LEH D) RE S8 AR AN R BRI K L U8 V0 A S
SETHR A B AR, R AT 4R UL AR
IR 0 K I3 A L0 B4, 45 4 JTS/T 320—2021
(B FRAP R R ) S5 2R, B IRC2e 4 P ofi )
TS R DU Sy A 2% B U )=

3) 46HRZE v, HRAE ITS/T 320—2021( fiiiEi 5%
PEORMNEY SFEOR, 2555 2 W WA DL ) 22
B, BREGRE A O R S AR AR A R B R TR BE L
BeRprsds . MRS SRR AE, RA PR
PR ERER SN R R ILIE 1,

H#RRU PR
N AL, i AR,
ey ‘ P R B HT, ‘ e ‘ ‘ SR, ‘

B 1 #PEEFRRSTENIEREREY

Fig.1 Architecture of evaluation index system for bank protection health status
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Tab. 6 Comprehensive evaluation criteria for
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