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Development of Network Level Management System of Road Facilities Based
on the Asset Management Concept
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Abstract

Recently, the paradigm of social infrastructure investment has been changed from new construction to maintenance and
management. As a consequence, the management and maintenance system of existing highway facilities needed an
innovation involving the concept of asset management. This paper discusses the new facility management system suitable
to local highway agencies. The new system incorporates asset management concept so that it can analyze the network
level facility management solution and it can also improve the budget efficiency for local government. This paper also
presents systematic method to integrate various facilities for management system.
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Fig. 1 Present maintenance and asset management
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Table 1 Relationship between cost and network condition
according to budget control

Budget control Cost Life—cycle cost Netv?'grk
condition
No budget - Maximum Worst
Unlimited budget|  L0v c0St Minimum Best
required
Limited budget Budget Normal Normal
Table 2 Control of condition grade
Grade a b c d e
Standard Score 0.9 0.8 0.6 0.3 0.0
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Fig. 4 Flow chart for network level analysis
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Table 3 Structural types of sample bridges Unit : site
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Table 4 Replacement periods of bridge members

Period (years)
Member Type - - -
Low traffic High traffic
Asphalt 12 8
Pavement
Concrete 23 19
with girder 29 28
Slab -
no girder 26 24
) Concrete 37
Girder
Steel 41
Bearing support - 15
Expansion joint - 10 8
Curb - 12 9
Secondary member - 37
Drainage - 15
Substructure - 42
Foundation - 47
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Fig. 6 Condition prediction of each member
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Table 5 Action plan according to health index score (concrete
girder)

Unit cost

grade | Range of health index Action Rate (W1.000)

0.87 = degree < 1.00 Do nothing 0% -

(ol -

0.74 < degree < 0.87 | Preventive repair | 2% 117 (m)

0.51 < degree < 0.74 Repair 10% | 142(m)

o

d | 021 < degree < 0.51 | Rehabilitation 20% | 359(m?)

e 0.00 =< degree < 0.21 Replacement 100% -

1.2
1 +
08 -

8 J

f.é 0.6 - — v—1

8 Minor Repair N
0.4 Vaor Repai .,\I.

ajor Repair
0.2 =
Replacement

0

1 3 5 7 9 11 13 15 17 19 21 23 25 27
Year

Fig. 9 Treatment based on the condition
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Table 6 Action plan according to health index score of tunnel

lining
grade | Range of health index Action Quantity
a 0.85 = degree < 1.00 Do nothing -
b 0.70 < degree < 0.85 Do nothing -

o

0.65 = degree < 0.70 Repair calculation with unit

d 0.25 = degree < 0.65 Rehabilitation area according to

e 0.00 = degree < 0.25 - defect score
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Table 7 Results of case analysis

Anglysis item No budget Limited Unlimited
(Million Won) budget budget
Yearly average asset values | 210,853 241,257 279,837
Health index score 0.70 0.76 0.82
Total cost C - 8,830 52,558
Total benefit B - 42,733 74,792
B/C - 142 4.84
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Fig. 11 Prediction of yearly cost (network level)
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