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Establishment of Condition Assessment Criteria in Agricultural Reservoirs by AHP
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ABSTRACT

In this study, in order to establish the criteria for evaluation of importance by the type of facility specialized for agricultural reservoirs, an expert group
consisting of a total of 167 members who were in management, or specialized in the fields of design, research, and diagnosis were organized, and
the importance for facilities was set with application of the AHP technique. The importance of dam body, spillway, and intake structure composing
a reservoir were set at 59%, 24%, and 17%, and the importance of dam crest, upstream slope, and downstream slope constituting a dam body was
set at 32%, 31%, and 37%, respectively. In addition, the importance of approach channel, regulated channel, chute channel, and stilling basin consisting
a spillway was set at 15%, 44%, 26%, and 15%, and the importance of inclined conduit and outlet conduit consisting an intake structure was set at
35% and 65%, respectively. The safety grade of the reservoirs evaluated by applying the newly presented importance values in this study showed the
rearrangement of the grades with a change of 11% compared to the previous grades. In this way, the newly established criteria are expected to be
utilized as basic data with strategic importance in reservoir safety management and disaster prevention as well as the operation of systems in the future.
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AHS - 0|gE - 0| A
Table 1 Overview of reservoirs in this study
Classification Number of | Percentage Classification Number of | Percentage
places (%) places (%)
Korea Rural Community Corporation 74 725 ~10,000 10 98
Management Local government 28 275 10,000~100,000 22 21.6
Total 102 1000 |10 storage "46 600~300,000 2 20
capacity
Dae-gu 1 1.0 () 300,000~1,000,000 20 19.6
Gang-won 2 2.0 ~1,000,000 48 471
Chung-nam 16 15.7 Total 102 100.0
. Jeon-buk 22 21.6 ~5 14 13.7
Location
Jeon-nam 16 15.7 5~15 39 38.2
Height
Gyeong-buk 25 245 m 15~30 31 30.4
Gyeong-nam 20 19.6 30~ 18 17.6
Total 102 100.0 Total 102 100.0
~1945 31 304 ~50 3 29
1946~1970 31 304 50~100 20 19.6
Years of 1971~2000 29 28.4 Length 100~200 20 196
Construction
2001~ 11 10.8 (m) 200~500 44 431
Total 102 100.0 500~ 15 14.7
Fill dam 13 12.7 Total 102 100.0
Fill dam (Zone type) 63 61.8
Type , ,
Fill dam (Uniform type) 26 255
Total 102 100.0
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—1 Damcrest |

Lack of dam height partially, Crack, Differential settlement,

Class 1 Class 2 Class 3
Damcrest
* Embankment »  Upstream slope

Caving, Erosion, Vegetation, Shrinkage crack

Downstream slope
{ Upstream slope |

» Approach channel .

. Spillway * Regulated channel
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Leakage, Differential Settlement-deformation, Caving,
Erosion, Riprap damage, Animal hole, Masonry retaining
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Fig. 1 Hierarchy structuring

Design field
Research field 7%
9%
Management
29%

Diagnosis
field
55%

Fig. 2 The survey status of the experts
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Stage 1 Brainstorming Expert meeting held for state change item composition, term definition, and categorization.
Class 1: Facility per classification (embankment, spillway, intake structure)
Class 2:
Stage 2 Hierarchy - Embankment; dam crest, upstream slope, downstream slope
g tructuring - Spillway: approach channel, regulated channel, chute channel, stiling basin
- Intake structure: inclined conduit, outlet conduit
Class 3: Each state change factor for dam crest, upstream slope, and downstream slope
I Weighting per factor calculated by pair-comparing the evaluation items set in Hierarch
Stage 3 Weighting g .g P y P paring y
Structuring.
Stage 4 Consistency Result consistency evaluated and verified by applying the consistency ratio from
g evaluation weighting result.
Stage 5 Rating Relative adequacy of alternatives and supplements measured based on each evaluation
g measurement) item’s results.

Fig. 8 Progress stages of AHP techniques

Table 2 Survey results for Class 1 (embankment, spillway, intake structures)

: Facility for Al Vi | Sl El Sl | Vi Al ~ _
Question . Facility for comparison
evaluation 5 4 3 2 1 2 3 4 5
) Embankment 5 4 3 2 1 2 3 4 5 Spillway
@ Embankment 5 4 3 2 1 2 3 4 5 Intake structure
©) Spillway 5 4 3 4 1 2 3 4 5 Intake structure

* Al: Absolutely important; VI: Very important; I: important; SI: Slightly important; El: Equally important

Table 3 Calculation process of importance and maximum eigenvalue

Classification | Embankment Spillway Intake Geometric Weight Weight Eigenvalue (4)
structure mean product
Embankment 1 3 3 2.08008 0.59363 1.81273 3.05362
Spillway 1/3 1 2 0.87358 0.24931 0.76130 3.05362
Intake structure 1/3 1/2 1 0.55032 0.15706 0.47959 3.05362
Total 3.50399 1.00000 A max = 3.05362
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Fig. 4 Results of importance evaluation of facilities by experts
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Fig, 5 Comparison between the existing importance and the
revised importance by the AHP technique
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Table 4 Results of evaluation of the importance of facilities by class

Class 1 Class 2 Class 3

State change Importance

Lack of dam height partially 26%

Crack 19%

Caving 14%

Dam crest (I: 32%) Differential settlement 21%

Erosion 8%

Vegetation 5%

Shrinkage crack 7%

Leakage of water 35%

Differential settlement and deformation 24%

Caving 17%

Embankment (I: 59%) Upstream slope (i: 31%) Erosion 10%

Riprap damage 8%

Vegetation 6%

Leakage of water 29%

Differential settlement and deformation 21%

Caving 16%

Downstream slope (I: 37%) - Erosion 10%

Riprap damage 8%

Animal hole 6%

Masonry retaining wall damage 6%

Vegetation 4%

Approach channel (I: 15%)

Regulated channel (I: 44%)

Spill |: 24%
pillway ( 2 Chute channel (I: 26%)

Stiling basin (I: 15%)

Inclined conduit (I: 35%)

Intake structure (I: 17%)
° Outlet conduit (: 65%)

Changes in conditions for individual facilities composing the

spillway and intake structure are not addressed in this paper.

* |1 Importance

= 48z

OJXJ% o 871 AsHedch Table St
Aok AR 45213 (KRC, 2010)°] 9]
o Wb ok QP e WA Lkl Aoz o H7t
148 2AZ A5A QaERe 23eh

Fig 62 3 Q1720] ofa) 487 A28 B7HxI40} 7o)
H7HA5E v|E ABE ekl Flolck A 71E 45K
1027] 2|70l chah FYHHA5E A 2k 7% A%
A sk A27F A B7PEILE, S247) 5 bl
on, g7t Fiol Y47 FUR A0 ek,
BRI R F7M 7)ol A8 EIE 715 thste]
A 2 Bk WAl Bes oujgi.
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Table 5 Safety grade according to evaluation index

Safety grade Evaluation index (E)
Grade A Very good 45 < E =50
Grade B Good 35 < E<45
Grade C Normal 25 < E<35
Grade D Poor 15 < EK25
Grade E Very poor 10 <= E<15

AR|eA] 367447 AR BRI, S4Bk W7k
Helon, 97kt GEe} BrA47} FAG A0 bt
Lo, ol FREe} BAGBS HEA Hgste] A2l W
s} Aftja oz AY] wel Aom HA= AA
o A% FHMRI FolaL, Fas} of42ek H4Al e v
sfel AdhA oz 7] wio] chors Arehash 33 A
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Resrevoir Embankment Spillway Intake structure

Evaluation index

Fig. 6 Comparison of new and existing evaluation index
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Fig. 7 Results of the rearrangement of reservoir safety grade
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