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Abstract Domestically, technical condition evaluation for breakwaters has been conducted through safety
checks and safety diagnosis. If necessary, maintenance for the facility is conducted. However, in recent
years, the need for infrastructure management has been increasing from a life-cycle-cost perspective.
For these reasons, the "Sustainable Infrastructure Management Basic Act' was enacted. Previously, only
the technical part of the breakwaters was evaluated. However, based on the act, comprehensive
management of breakwaters will be possible through performance improvement by adding economic and
political evaluations. In this study, evaluation factors and evaluation methods were developed for a
breakwater rehabilitation project. The purpose of this study is to present a development direction, items,
and methods for the evaluation of breakwater performance improvement to be applied in future
practice. This study reviews the concept of maintenance and performance improvement, the literature
related to performance improvement, and the project type for the common standard of performance
improvement. Evaluation items and evaluation methods for breakwater rehabilitation are suggested to be
reviewed by experts. The methodology suggested in this study could be used for preventive maintenance
and to reduce accidents.
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Table 1. Evaluation Factors of KDI Preliminary
Feasibility Study Report

Division | Evaluation factors | Details of evaluation factors
o Passenger demand
Traffic demand
Cargo demand
Demand Residential water
Water demand Industrial water
etc.
Design criteria
Technical - Appropriateness of Facility
Scale
Construction cost
Additional expenses
Cost
Compensation expenses
Economic ete.
Reduced operation cost
N Reduced environmental costs
Benefit . .
(pollution, noise)
etc.
. ) Project willingness and
Policy Policy con.swtency preference
& commitment
etc.
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Table 2. Common Criteria of Performance Improvement
Evaluation Factors

Division Evaluation factors
(Less than 50 billion won)
Facility technical standards
1 (Design standards, construction
specifications, etc.)
Technical
2 Appropriateness of facility scale
3 Aging of facilities,
performance evaluation results
4 Facility utilization demand,
IDemand Traffic demand
5 Number of local visitors
6 Improvement project cost
Additional expenses
7 (Design costs, supervision costs,
survey costs, etc.)
Cost 8 Compensation expenses
9 Operating expenses
10 | Equipment/vehicle purchase cost
11 Environmental cost
Facility user’s costs (vehicle
12 |operation costs, transportation costs,
usage fees, etc.)
Economid Increase of facility user’s
13 | convenience (reduction of travel
time, water supply, etc.)
14 Reduction of safety accidents
Reduction of environmental costs
15 ; R
(Pollution, noise)
Resident inconvenience
Benefit 16 (Traffic congestion during
construction, etc.)
17 Facility structure enhancement
18 Facility usage activation
19 Ease of disaster recovery
20 Reduction of disaster damage
(Flood, etc.)
21 Improved service quality
2 Expansion of facility user service
(Scenery, leisure, etc.)
3 Consistency with relevant policies
. and plans
Policy
24 Usage of local residents
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25 Job effect
26 Impact of living conditions
27 Environmental evaluation
28 Safety evaluation
29 Financing risk
30 Other additional
evaluation factors
31 Local underdeveloped
32 |Ripple effect of regional economy
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Table 3. Port breakwater performance improvement
evaluation factors

Division Evaluation factors
(Less than 50 billion won)
Facility technical standards
1 (Design standards, construction
specifications, etc.)
Technical ) . o
2 Appropriateness of Facility Scale
3 Aging of facilities,
performance evaluation results
Improvement project cost
4 (Breakwater construction cost, port
facility construction cost for
disasters, etc.)
Additional expenses
5 (Design costs, supervision costs,
Cost survey c'osts, etc.)
Compensation expenses
. 6 | (Fishing rights compensation fee,
Economics
etc.)
7 Contingency allowance
8 Operating expenses
9 Direct or indirect damage dost due
) to natural disaster
Benefit - ~
10 Port loading and unloading cost
reduction_effect
11 Willingness and preference for
business promotion
12 Consistency with relevant policies
and plans
Degree of preparation for the
13 |project (purpose, effect, promotion
strategy, etc.)
14 Possibility of financing
Policy Environmental factors (civil
complaints such as ocean quality,
15 . o
Inoise, vibration, etc. due to offshore
construction)
Consultation with related
organizations and complaints
16 (Residents' briefing sessions,
public hearings, safety of ship
passage operations, etc.)
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Table 4. Aging performance evaluation factors

Division Evaluation factors
Aging Evaluated by facility
Technical| performance performance evaluation
evaluation grade(A,B,C,D,E)
Total project cost of
Project agin; pim] rovement
cost §ing imp
project
. | Cost . .
Economic analysis Operating| Total operating cost of
Evalua expenses aging project
-tion (Maintena|(construction cost, facility
method| nce) |expenses, operating cost)

Project willingness Evaluation grade

and preference (A, B, O
. Financing Evaluation grade
Policy availability (A, B, O

Evaluation grade

Environmental @& B O
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Table 5. Cost analysis results (for example)
[unit: one million wonl]

Aging
. Increase and
. Maintenance | performance
Division X decrease
(a) evaluation (-@)
business(b)
Construction cost(®) 4,095 4,750 (+) 655
Maintenance cost(®) 1063 309 (-) 754
Total cost(D+®@) 5,158 5,059 ) 99
Cost index o
(Cost reduction ratio 1.02 (102%)
HEEAS  AXE 27l B18873H]E(Cost

Reduction Ratio, CRR)7} 2%E TZEo] ol H#9)
AA HI7IEEA)Y] A& 1% ol 5%HT
Zto] sigste] DEFo=E A=t

Table 6. Economic evaluation criteria (for example)

Saving rate Grade
20% = CRR A
10% = CRR < 20% B
5% = CRR < 10% C
1% = CRR < 5% D
CRR (1% E

A4 H7H= Table. 79F 2ol AlYe] #H|HE, A
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Table 7. Detailed evaluation criteria for policy (for

example)
Division A (5points) B (3points) C (Opoints)
Project
willingness and Good Average Insufficient
preference
Financing Financing Preparing for | Insufficient
availability completed financing financing
. Need to .
. planning Insufficient
Environmental supplement the| .
completed plan planning

Table 8. Policy evaluation criteria (for example)

less than 10
- Total 10 points|points & more| Total 5 points
Division N
or more than 5 points or less
in total
Grade A B C
. *Total point = Project willingness and
Evaluation . . . . RURS .
preference(point) + Financing availability(point)
method . .
+ Environmental(point)

offf Table. 99 Zo| =33} Hs7/hd B7E9
242 1008082 TAHT 71<eA(404), AAG0
2), 8820 o= o] viAstgirt. Table. 102
BREER BUHHSE Pakste] SHATT w2
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Table 9. Classification and distribution (for example)

Evaluation Factors | Point Grade score
) A 40, B: 35, C: 30,
1 Technical 40 D25 E: 20
. A 140, B: 35 C: 30,
2 Economic 40 D:25 E:20
3 Policy 20 |[A:20,B: 15 C: 10
Total 100 -

Table 10. Business feasibility evaluation (for example)

Evaluation Factors
(Total 100 points) Project
Project Technical | Economic | Policy Tc?tal Evaluatio
(40) (40) 0) Points n Results
Grade| Point |Grade|Point|Grade[Point]

Ho1 A 40 B [35 | A |20 95 | Feasible
HO02 B 35 C |3 | C |10 75 | Feasible

H3 | D | 25|k |20] c|10] 55 | N
feasible
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