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Abstract : Recently, one of countermeasures against aging SOC infrastructures, performance-focused management including the
serviceability, functionality, durability, and economics has been changed from the structural safety-focused evaluation has changed into
The current inspection and diagnosis for the major SOC facilities in Korea has been carried out by the specific principle of details, and
most of them checked by the visual inspection are focused on the repair and rehabilitation of the damaged structures, thus they are the
preventive maintenance. However, the performance-focused management should be replaced for the effective and economic
maintenance as wells as for the minimization of the damage. In this regard, this study the appropriacy of the current evaluation items
about the concrete retaining wall, one of SOC infrastructures as the previous step forward the performance-focused management. In order
to deduct the effective evaluation items in order, the entropy, analytic hierachy process (AHP), and promethee analysis were peformed

and the results were compared and discussed.
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Table 1. Condition evaluation items for concrete retaining wall

Position Evaluation items

Settlement
Sliding
Overturning
Scour

Foundation

Breakage & Damage
Crack

Abrasion/Erosion

Condition of Drainage
Carbonation

Chloride

Exfoliation & Delamination
Peeling off

Efflorescence

Reinforce Exposing

Front Wall

Drain system
Slope gradient
Rackfall trace
Leachate

Others
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Extraction of attribute information from each
evaluation item

l

’ Normalization of the attributes ‘

l

’ Entropy computation of each attribute ‘

l

’ Weight deduction of each evaluation items ‘

Fig. 1. Procedure of entropy analysis,
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diet - Qe
Hierarchy construction of decision-making problem
l
Weight computation by pairwise comparison
No !

Consistency check ‘

l

Weight decision of alternative ‘

Fig. 2. Procedure of AHP analysis,
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’ Establishment of evaluation criteria ‘

l

’ Computation of preference function & threshold ‘

l

’ Computation of preference index ‘

l

’ Deduction of order preference system ‘

l

’ Deduction of order for each item ‘

Fig. 3. Procedure of PROMETHEE analysis.
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Table 2. Results of Entropy analysis for 18 evaluation items

Evaluation items Entropy | Diversity | Weight | Order
Scour 0.2069 0.7931 0.0738 1
Chloride 0.2966 0.7034 0.0654 2
Sliding 0.3690 0.6310 0.0587 3
Leachate 0.3734 0.6266 0.0583 4
Rockfall trace 0.3762 0.6238 0.0580 5
Breakage & Damage 0.3854 0.6146 0.0572 6
Carbonation 0.3893 0.6107 0.0568 7
Efflorescence 0.4196 0.5804 0.0540 8
Settlement 0.4197 0.5803 0.0540 9
Overturning 0.4216 0.5784 0.0538 10
Peeling off 0.4273 0.5727 0.0533 11
Exfoliation & Delamination | 0.4284 0.5716 0.0532 12
Reinforcement Exposing 0.4419 0.5581 0.0519 13
Abrasion/Erosion 0.4526 0.5474 0.0509 14
Drainage condition 0.4556 0.5444 0.0506 15
Slope gradient 0.4565 0.5435 0.0506 16
Drain system 0.4616 0.5384 0.0501 17
Crack 0.4667 0.5333 0.0496 18
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Table 3. Results of AHP analysis for 18 evaluation items

Evaluation items Weight Order
Sliding 0.145 1
Overturning 0.122 2
Settlement 0.102 3
Scour 0.087 4
Crack 0.074 5
Drainage condition 0.061 6
Drain system 0.061 7
Breakage & Damage 0.056 8
Reinforcement Exposing 0.047 9
Leachate 0.037 10
Abrasion/Erosion 0.035 11
Slope gradient 0.033 12
Rockfall trace 0.029 13
Exfoliation & Delamination 0.026 14
Chloride 0.024 15
Carbonation 0.022 16
Peeling off 0.022 17
Efflorescence 0.019 18
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Table 4. Results of PROMETHEE analysis for 18 evaluation
items

Evaluation items Net flow Order
Crack 14.12182 1
Drainage condition 12.45315 2
Breakage & Damage 2.317649 3
Drain system 2.166722 4
Efflorescence -0.24464 5
Carbonation -0.30079 6
Reinforcement exposing -0.32871 7
Exfoliation & Delamination -1.12573 8
Overturning -1.94043 9
Peeling off -2.28649 10
Abrasion/Erosion -2.88722 11
Sliding -2.93219 12
Slope gradient -2.98076 13
Leachate -3.10887 14
Chloride -3.17563 15
Scour -3.21444 16
Rockfall trace -3.21533 17
Settlement -3.31811 18
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Table 5. Comprehensive result by gulideline, entropy, AHP, and PROMETHEE analysis

Guideline Weight Entropy Weight AHP Weight PROMETHEE Net Flow Comprehensive result
Evaluation items | Order Evaluation items Order |  Evaluation items Order Evaluation items | Order | Evaluation items | Order
Scour 1 Scour 1 Sliding 1 Crack 1 Drainage condition 1
Drainage condition 2 Chloride 2 Overturning 2 Drainage condition 2 Breakage&Damage 2
Crack 3 Sliding 3 Settlement 3 Breakage&Damage 3 Crack 3
Settlement 4 Leachate 4 Scour 4 Drain system 4 Sliding 4
Sliding 4 Rockfall trace 5 Crack 5 Efflorescence 5 Scour 5
Overturning 4 Breakage&Damage 6 Drainage condition 6 Carbonation 6 Re:fggziﬁgem 6
Breakage&Damage 4 Carbonation 7 Drain system 7 Rez;fl;)(r)ziir;ent 7 Overturning 7
Delamimion | 4 | Elorscee | 8 | Brakgetdumge | 8| gttt | s | g |8
Carbonation 4 Settlement 9 Reinforcgment 9 Overturning 9 Drain system 9
exposing
Chloride 4 Overturning 10 Leachate 10 Peeling off 10 Settlement 10
Reinforcgment 4 Peeling off 11 Abrasion/Erosion 11 Abrasion/Erosion 11 Carbonation 11
exposing
Peeling off 12 %5?;?;;2?10% 12 Slope gradient 12 Sliding 12 Efflorescence 12
Abrasion/Erosion 13 | Reinforcement exposing | 13 Rockfall trace 13 Slope gradient 13 Chloride 13
Efflorescence 13 Abrasion/Erosion 14 l;:)xfloliaAtioq & 14 Leachate 14 Leachate 14
elamination
Drain system 13 Drainage condition 15 Chloride 15 Chloride 15 Peeling off 15
Slope gradient 13 Slope gradient 16 Carbonation 16 Scour 16 Abrasion/Erosion 16
Rockfall trace 13 Drain system 17 Peeling off 17 Rockfall trace 17 Slope gradient 17
Leachate 13 Crack 18 Efflorescence 18 Settlement 18 Rockfall trace 18
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