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Development on Repair and Reinforcement Cost Model for Bridge
Life-Cycle Maintenance Cost Analysis
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Abstract Estimating the repair and reinforcement (R&R) costs for each bridge member is essential for managing
the life cycle of a bridge using a bridge management system (BMS). Representative members of a bridge were defined
in this study, and detailed and representative R&R methods for each one were drawn in order to develop a systematic
maintenance cost model that is applicable to the BMS. The unit cost for each detailed R&R method was established
using the standard of estimate and historical cost data, and a systematic procedure is presented using an integration
program to enable easy renewal of the R&R unit cost. Also, the average unit cost of the representative R&R methods
was calculated in the form of a weighted average by considering the unit cost and application frequency of each
detained R&R method. The appropriateness of the drawn average unit cost was reviewed by comparing and verifying
it with the previous historical unit cost. The suggested average R&R unit cost can be used to review the validity of
the required budget or the appropriateness of the R&R performance cost in the stage to establish the bridge
maintenance plan. The results of this study are expected to improve the reliability of maintenance cost information
and the rationality of decision making.

Keywords : Bridge Maintenance Cost, Bridge Repair and Reinforcement(R&R) Method, Repair and Reinforcement
Cost Model, Life Cycle Management, Bridge Management System(BMS)
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Table 1. Result of Classify Representative and Detailed Members

Representative Member Detailed Member
Deck Deck Concrete, Steel, Prestressed Concrete, Hollow, Prestressed Concrete-Hollow, Other
ec
Slab Concrete, Prestressed Concrete, Hollow, Prestressed Concrete-Hollow, Other
Girder RCT, Steel-I, PSCI, PSC-Box, Steel Plate, Preflex, RC Box, Steel Box, Other
Cross-beam Concrete, Steel and Other
Secondary Member -
Stringer Steel and Other
Abutment Concrete, Underwater Concrete, Other
Abutment/Pier
Pier Concrete, Underwater Concrete, Other
Foundation Spread, Open Caisson, RC Pile, PSC Pile, Steel Pile, Other
Bearing Plane, Line, Pot, Rubber, High Tensile Brass, Roller, Rocker, Pivot, Pin, Other
Angular, Cutting, Joint Filler, Angle Reinforcement. Steel Reinforcement, Cut off, Coupling, Hama, Rubber Top,
Expansion joint Sandwich, Trans Flex, Fressynet, Steel Finger, Steel overlap, Mageba, Damage Type, Gai Top, Rail Type, Bedding
Mortar, Other
Pavement Concrete, Asphalt, Waterproof, Other
Drainage Drainage
Barrier Concrete, Steel, Aluminum, Other
Barrier/Curb
Curb Curb
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Table 2. Repair & Reinforcement(R&R) Method for
Representative Member

Representative R&R Method

Member Representative Detailed

Grouting 1

Concrete Surface Repair

Concrete Section Repair

Deck Bonding

Waterproof

Slab Thickening

Replacement

Surface Repair

Injection/Grouting

Concrete Section Repair

Bonding

Girder and External Prestress

Secondary Prevent Crack

Member Painting

Bolt Replacement

Welding

Additional girder installation

Rehabilitation(Plate)

Injection/Grouting

Section Repair

Abutment/Pier External Prestress

Bonding

Section Enlargement

Scour Preventing

Foundation Ground Improvement

Pile Reinforcement

Repair

Rehabilitation

Bearing Painting

Replacement

Repair

Bedding Mortar Repair

Expansion Joint Edge Reinforcement

Replacement

Asphalt Surface Treatment

Asphalt Patching

Asphalt Cutting Overlay

Concrete Surface Treatment

P; t -
avemen Concrete Patching

Concrete Cutting Overlay

Surface Cleaning

Replacement

Repair

Drainage Replacement

Repair

Barrier/Curb Barrier Replacement

Al = [N =[=w [ [un] == |un|u|= =[] =B [Rw == W= |= = Q| w|—= || || —

Curb Replacement

Heavy .
Cost Data Machinery Basic
Unit Price
Data
| Historical Cost H Unit Cost H Quantity per Unit ‘

Detailed R&R Cost

| Application Frequency of

Detailed R&R Method R&R Cost

§

Fig. 2. Estimating Process for R&R Cost

Representative ‘
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Table 3. Number of Basic Cost Data for Estimating
Detailed R&R Cost by Bridge Members

Representative Member [Historical Unit Price| Quantity per Unit
Deck 24 66
Girder 10 83

Secondary Member 8 75
Abutment/Pier 9 28
Foundation 6 32
Bearing 18 11
Expansion Joint 1 20
Pavement 0 60
Drainage 1 4
Barrier/Curb 8 14
Total 85 393

Table 3-& Table2oll A Aol it FAE A|l5F-17
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Fig. 3. Component of R&R Cost Distribution by Bridge
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Table 4. R&R Cost Model for Some Bridge Members

Representative Representative R&R Detailed R&R Frequency
Member Method Unit Cost(Won) Method Unit Cost(Won) (number)
Steel Plate 777,000 351
Carbon Fiber 280,000 2
Carbon Plate 300,000 24
Deck Bonding 696,000 Carbon Fiber-Steel Composite Plate 539,000 6
Glass Fiber 332,000 31
Glass Fiber Panel 470,000 9
Glass Fiber-Steel Composite Plate 571,000 30
Mixed Paint 20,000 105
Girder Painting 36,000 Heavy Anti-Corrosive 34,000 90
Super Heavy Anti-Corrosive 49,000 137
Pot 3,674,000 107
Elastomeric Rubber 3,883,000 37
Bearing Replacement 4,661,000 Spherical 3,899,000 159
Disk 4,135,000 173
Steel Damper 7,648,000 116
New Mono Cell 685,000 674
ACE NB-80 765,000 605
Expansion Joint Replacement 1,176,000 W.F 80 951,000 798
FINGER 120 1,599,000 502
MAURER B-160 2,713,000 355
. Hot Mixing 76,000 41
P t Asphalt Patchi 105,000 —
avemen sphatt Falching Cold Mixing 117,000 9%
Concrete 148,000 417
Steel 300,000 277
Barrier/Curb Barrier Repl ¢ 268,000 - -
amerur armier Replacemen Stainless 409,000 291
Aluminum 268,000 496
B AT Ak gL V1FOR n&FE AHF 6. 2=
APl o L179) Solo, Aot fAke B
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