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LCC Analysis of Steel Plate Bridge Deck Pavement Through Internalization of
Improved Functions

TR
Baek, Jae Wook

ooy &
Park, Taehyo

Abstract

LCC analysis is a method that coordinates with function evaluation for value improvement, rather than a separate one
for cost evaluation. Although its accuracy is rising, materials and structural types developed or applied relatively recently
have yet to obtain a sufficient maintenance profile DB, inducing reliability to reduce from difficulties in estimating
maintenance records. Based on the abovementioned background, this paper presents the LCC methodology of coordinating
functional intensification matters with cost for analysis on alternatives with difficulties in setting maintenance profile.
Recently, steel plate bridge deck pavements are faced with problems such as plastic deformation due to the increase in
heavy vehicles and traffic, promoting the development of a new compound pavement. This paper execute LCC analysis by
mentioning case studies of SMA, Guss and PSMA pavements to include performance scale compared between alternatives

as relative evaluation coefficients into the maintenance profile.
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Bridge deck pavement, Life—cycle cost, Performance scale, Relative evaluation method, Life cycle estimation
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Table 1 Concept of Maintenance on Pavement Facilities

Classification Main Contents

Daily ePartial small—scale maintenance such as joint
Maintenance repair, crack sealing, etc.

*Major maintenance on problems such as patching,
Rehabilitation etc. May require partial overlay and resurfacing
on damaged areas.

*Overlay, overlay after cutting, extensive repairs

Pavement . .
. for cases unable to recover functionality with
Resurfacing . .
partial maintenance.
*Rather than a resurfacing concept, this is an idea
. of complete disuse of existing lane existing lane
Resurfacing

and constructing a new road due to expansion of
linear improvement, etc.
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Table 2 Calculation Result of Initial Cost per Alternative

Classification (won/m?) SMA GUSS PSMA
Waterproofing Layer 48,662 48,662 48,662
Asphalt Layer 34,700 71,778 40,400
Total 83,362 120,440 89,062

Table 3 Preventive Maintenance Item Settings

Item Maintenance Contents

Wearing Layer |*Wearing layer resurface cost conducted on (OO
Resurfacing Cost | year after construction and extensive resurface

Basic Maintenance | *Preventive maintenance activity cost such as foot

Cost observation, daily maintenance, etc.
Pavement *Cost of annual survey (semi—annual), detailed
Condition Survey | survey (bi—annual), and detailed safety survey
Cost (once after initial 5 yrs)
Extensive *Total resurfacing cost conducted on OO year

Resurfacing Cost | after construction and total resurfacing

*Removal and disposition cost for extensive and

Disposition Cost o .
wearing layer resurfacing
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Table 4 Performance Scale Solution Factors

Factor

Contents

Importance
Degree

*Reviews degree of applicability of various
Workability | performance under different road traffic| 0.051

=

conditions
- *Reviews degree of excellence regardin;
Durability ) 08 CLCnCe TesArang| g 147
rut—resistance and durability
Plastic *Reviews degree of excellence regarding
- . . . . 0.092
Deformability | resistance against plastic deformation
Skid *Reviews degree of safety regarding skid 0.354
Resistance | resistance "
Quality *Reviews degree of convenience regarding 0.272
Manageability | quality management of pavement material :
. . ... |*Reviews degree of convenience regardin;
Maintainability ar g < 0.084

maintenance and repair of pavement

Table 5 Analysis Result of Performance Scale per Alternative

(Resurfacing)

Solution SMA GUSS PSMA
Factors Mean | COV | Mean | COV | Mean | COV
Workability 2.6 0.141 2.3 0.157 3.3 0.109
Durability 8.1 0.129 | 11.0 | 0.094 | 10.3 | 0.101
Plastic
Deformability 6.3 0.104 5.2 0.126 7.4 0.088
Skid Resistance | 18.4 | 0.105 | 24.1 | 0.081 | 26.9 | 0.150
Quality
Manageability 14.7 | 0.211 | 133 | 0.233 | 19.3 | 0.161
Maintainability 4.2 0.141 5.2 0.135 7.2 0.064
Total 54.2 | 0.041 | 61.1 | 0.062 | 744 | 0.094

% COV = Coefficient of Variation
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Table 6 Unit Cost for Maintenance and Disposition per Alternative

Classification (won/m?) SMA GUSS PSMA
Removal 3,220 3.642 3,363

Wearing Resurfacing 17,238 32,783 19,798
Layer Disposition 1,985 1,985 1,985
Resurfacing | gy 1,720 1,289 1,289
Total 24,163 39,699 26,435

Removal 21,510 22,285 21,726

) Resurfacing 90,450 123,759 95,710
Extensive T tion | 4,631 4,631 4,631

Resurfacing

User 3,225 2,578 2,578

Total 119,816 153,253 124,645
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Life Cycle Profile (Probability Distribution)

LCC (Hundred Million Won)

Time(year)

(a) Maintenance Cost(50yrs)
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Time(year)

(b) Life—Cycle Cost(50yrs)

Fig. 7 Life—Cycle Cost Accumulation Graph per Alternative
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Table 7 Analysis Result of Life—Cycle Cost
(Unit: Hundred Million Won)

Classfication SMA GUSS PSMA

Initial Cost 37.51 54.19 40.07
Maintenance Cost 37.37 4497 26.83
— Basic Maintenance Cost 3.31 3.42 3.53

—Pavement Condition Survey Cost 1.76 1.77 1.77

— Wearing Layer Resurfacing Cost 7.35 12.10 5.88

— Extensive Resurfacing Cost 24.95 27.68 15.65
Disposition Cost 9.64 8.39 6.02
Life—Cycle Cost 84.52 107.55 72.92
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