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Bridge Appropriate Maintenance Budget Allocation

Considering Safety and Service Life
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Abstract To maintain traffic safety during the target lifetime of bridges, it is essential to secure an appropriate
maintenance budget and allocate that budget appropriately. This paper proposes a reasonable budget allocation system
that considers various impact factors to improve the conventional budget allocation method simply considering the
bridge scale. The maintenance action rate model and the unit cost model based on the prior maintenance history were
developed to allocate appropriately the bridge maintenance budget for the total bridges of the management
organization with the target management level. A method to determine the optimal budget allocation ratio for each
management subject was proposed and case analysis was conducted using the proposed model. Proper budget
allocation was made considering the bridge types, current safety level, and service life as well as the bridge size as
an impact factor of the budget allocation of the bridge. The developed method can prevent budget waste and provide
a rational basis for budget allocation by implementing the rational budget distribution.

Keywords : Budget Allocation, Bridge Maintenance and Reinforcement, Bridge Management, Life Cycle Cost,
Maintenance and Reinforcement Cost
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Fig. 1. Research Process
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Table 2. Safety level and bridge condition state

Safety Level Bridge condition state

A . .
(Great) The best condition without any problems
Minor defects occurred in the auxiliary member but
B there is no problem in functioning. In order to
(Good) P &

improve the durability, some maintenance is required
Minor defects in major members or extensive
defects in auxiliary members, but not detrimental to
C the overall safety of the facility,

(usual) Maintenance is required to prevent durability and
functional ~ deterioration of major members, or
simple reinforcement is required for auxiliary members

D Since defects occur in the main members, urgent
(Inadequate) repair and relnforcemént 1§ necessary and deciding
whether to use restrictions is necessary

E Since there is a risk of safety of facilities due to
. serious defects in major members, immediate use
(Defective)

prohibited and need reinforcement or reconstruction
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Table 3. Status of bridges to be analyzed

Classification Total Bridge type 1, 2 5

number Number Length(m) | Area(km’)
Sum. 6,910 2,249 523,147 7.86
Area | 759 286 72,715 1.15
Area 11 942 370 86,473 1.10
Area III 1,435 422 93,018 1.46
Area IV 1,786 492 118,250 1.62
Area V 1,988 679 152,692 2.54

W Type 1,2 M Other

100
80
60
40
20
0

Il

L] v Vv
(a) Superstructure-area percentage by bridge types

Percentage by brdge type (%)

Regional Office

B Type l,2 MW Other

1.5
1.0
0.5
0.0
| 1l 1] v v

Regional Office

Bridge superstructure arealkm?)
h
o

(b) Superstructure-area by bridge types

Fig. 3. Bridge superstructure-area by regional offices
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life and bridge types(Safety level C)
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