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Proposal for an Aging Assessment Method to Improve Levee Maintenance

Dong-Hyun Kim', Chan-Jin Jeong®, Seung-Oh Lee®”

Abstract: This study aims to develop an integrated evaluation model for systematically assessing the aging status of levee facilities and to validate

its effectiveness by applying it to a hypothetical levee. The aging assessment of levees is broadly categorized into structural aging assessment and

institutional aging assessment. The structural assessment includes factors such as overtopping stability, slope stability, and seepage stability. The

institutional assessment focuses on activity state assessment and seepage state assessment, based on safety inspection grades and performance evaluation

grades. In this study, equal weights (50%) were assigned to each evaluation category, and the structural aging assessment score and institutional aging

assessment score were integrated to derive a comprehensive aging score. By combining structural and institutional aging assessments, this study presents

a methodology that allows for a more accurate understanding of the overall aging status of levee facilities. Additionally, future research is suggested

to improve the weighting methods for each evaluation category and to validate the model using various real-world cases. It is expected that this will

enhance the stability and sustainability of levees and contribute to the establishment of effective maintenance strategies.
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Table 1 Frequency of Safety Inspections and Performance Evaluations
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Regular Safe Detailed Safety Inspection . . Performance
Grade g . R4 — ty nsp — Detailed Safety Evaluation .
Inspection Building Other facilities Evaluation
A At least once every  at least once every 4 years at least once every 3 years  at least once every 6 years
S — . at least once
B-C six months at least once every 3 years at least once every 2 years  at least once every 5 years
every 5 years
D-E at least 3 times a year  at least once every 2 years  at least once every a year at least once every 4 years
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Table 2 Comparison of Detailed Safety Inspection and Regular Performance Evaluation for Levee Facilities

Category Detailed Safety Inspection

Performance Evaluation

- Visual inspection of basic facilities or main components and

Field

o preparation of a visual inspection map
Investigation

- Investigation of hydrological data

- Visual inspection of all components and preparation of a
visual inspection map

- Non-destructive concrete strength test (rebound hardness)

- Measurement of concrete carbonation depth

- Crack depth investigation

- Longitudinal and cross-sectional surveying of embankments

Material
Testing

- Non-destructive concrete strength test (rebound hardness)
- Measurement of concrete carbonation depth

- Crack depth investigation

- River surveying (optional task)

- Geophysical survey of embankments (optional task)

- Embankment drilling investigation (optional task)

- Steel material testing (optional task)

- Operation check of mechanical, electrical, and
instrumentation equipment (optional task)
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Table 3 Identification of Factors influencing the Deterioration of

Levee
Category Factors
Institutional ~ ° Elapsed years Long-term
Aging - Safety Grade Mid-term
Assessment . performance Grade Long-term
Technical - Overtopping Stability Short-term
Aging - Slope Stability Short-term
Assessment . geepace Stability Short-term
4 Institutional .
E Aging Lec.hnlcal
= ging
E
o Safe‘ty o
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o 1 \ 1 A
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' ! Time

1Technical Aging
: Assessment

le .
Institutional Aging Assessment

Fig. 1 Levee Aging Assessment Model Concept

Fig. & A28 =359} 7163 w35 =S Le)
W Zlo|th A B A%-& Apdsrel mel Aol Ashe
o ol W, eFEs F 7R 37 o oletl RA dEls
ol ASEFo 2 el AL A3 =3} Hyst
Ak T, A =FEE AL R FRAQ F2 Fof
A o] FehE thEE S gl ol & o Fig. 1914 A =4

= F % Blel o)t A FHIE wetol shy, AR T2
7 b 5 WEs] AN ES A RS o B 34 et
Ftokahe 97 S = Sl o] s A1 e R FEE
Hafordit. Wekd 4714 BHANE ARY wIw
@717 Aol A e 716H wFEE Wrlste] AL g
A B & S0k B,

i M

42 =2 Ho 24
Ao = FE Hh BE | EH w5 Bt A} A
2 =¥ % Wl A4E BRIt FUH mFES Y

3];—‘: HRxl o 2 ‘—].L/HQE].

A A= ‘:_—?—E 47}7H&o}ﬂ‘r Flg 14 Ay *dOl A=

I a .‘:E_.j.
v XA s
0 =i

%l 5}940115 XH%&*OI PrlﬂrE 7@7}%
Q T AR Al 712549 ey
%ekl SHA| ==, xﬂ“‘ FAMA AR 3% HI1E 9
A= Ae o] ashy o= A o2 He|FA o] F
Fo] At} SkASFo] CoF(HE) A S|t BalFA
9] e ko] B-Ze A9 59 2 HEd 5 vl itk whebA
22 Cceaolg) st et s Al Q] Al 3ol uhet Al
9 =3 =& g2 HriEojof = Ao FAsit) HE

Levee Aging Assessment Model

—~| Institutional Aging Assessment |

Grade Assessment |

Financial and Budgetary Assessment |

1
"""*B - Problem Occurrence

%{ Technical Aging Assessment
A : Passage of time

Overtopping Stability

|
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Fig. 2 Levee Aging Assessment Model
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Table 5 Evaluation Criteria and Scoring for Technical Aging

Elapsed years 5~10 10~15 15 =
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Table 6 Safety Evaluation Criteria for Overtopping

Evaluation
score

Evaluation Criteria

= Levee height > Design Flood Level + Freeboard

> = Revetment Height > Design Flood Level

= Design Flood Level + Freeboard = Levee height
4 > Design Flood Level + (Freeboard x 0.9)

= Revetment Height = Design Flood Level

= Design Flood Level + (Freeboard x 0.9) = Levee
3 height > Design Flood Level + (Freeboard x 0.75),

= Revetment Height = Design Flood Level

= Design Flood Level + (Freeboard x 0.75) =
2 Levee height > Design Flood Level,

= Revetment Height < Design Flood Level

1 = Levee height < Design Flood Level

(1) €5 8 4(Overtopping stability)

AT A Hrhs Ao AA T T E 2 o
A Qe A7 Aol thgh Ae] A gke-& Hrigitt. o]
= Ao ARk o g2 A E H Este] 3 E Tk Table 6
o whe} A T E sk Rl tigh A3 -E ot
gttt o] = Age] oot Fi-8] FrEojok g ofu|st
o, 38 31 A 7| FHKWRA, 2019) ol whe} Bk 2
kil T B9l A E Ejlsta 9F e S Bk
ok WEEA] @S57Fo] 7]RkE ofof gt}

(2) &% 234 (Slope stability)
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Limit value
_ Hydraulicgradient from seepage flowanalysis < 200 )
Critical hydraulicgradient

Table 7 Safety Evaluation Criteria for Slope Stability

Evaluation
score

Evaluation Criteria

= Safety Factor (SF) exceeds the Standard Safety

5
Factor.

= Safety Factor (SF) is equal to or exceeds the
4 Standard Safety Factor, but there is loss of
cross-sectional area in the levee body.

= 90% of the Standard Safety Factor < Safety
Factor (SF) < 100% of the Standard Safety Factor

= 75% of the Standard Safety Factor < Safety
Factor (SF) < 90% of the Standard Safety Factor

= Safety Factor (SF) < 75% of the Standard Safety
Factor
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Table 8 Safety Evaluation Criteria for Seepage

Evaluation Evaluation Criteria
score
5 = The limit value is less than 100%
4 = The limit value is less than 100%
= The material composition is poor or uncertain

3 = The limit value is equal to or greater than 100% but
less than 110%

) = The limit value is equal to or greater than 110% but
less than 130%

1 = The limit value is equal to or greater than 130%

Limit value

_ Seepage velocity from seepage flowanalysis X< 100
Critical seepage velocity
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Table 9 Integrated Aging Criteria

Range Grade Score Remarks
45=A <50 A 5
355 A <45 B 4
25<A <35 C 3
1.5=A <25 D 2
<A<I1S5 E 1

Institutional Aging Assessment (A;)
¥

Technical Aging Assessment(A)) I
[}

Grade
Assessment

Financial
Assessment

Elapsed
Years

Seepage
Stability

Slope
Stability

Overtoppin
g Stability

Fig. 3 Integrated aging assessment
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