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Abstract :

To ensure durability and light weight of bridges, high-strength concrete is required for long-span deck slabs. Such a

technology eventually extends the life of bridges and improves the economic efficiency. The results of this study suggests a formula for
calculating the minimum thickness of long-span deck slabs built with high strength concrete. The minimum thickness is proposed based
on the limit states indicated in the CEB-FIP Model Code and the Korean Highway Bridge Design Code(limit state design). The design
compressive strength of concrete used for the study is 80 MPa. Moreover, the required thickness for satisfying the flexural capacity and
limiting deflection is estimated considering the limit state load combination. The formula for minimum thickness of deck slabs is
proposed considering the ultimate limit state(ULS) and the serviceability limit state(SLS) of bridges, and by comparing the Korean
Highway Bridge Design Code and similar previous studies. According to the research finding, the minimum thickness of long-span deck

slab is more influenced by deflection limit than flexural capacity.

Key Words : minimum thickness, high-strength concrete, long-span bridge deck, limit state design, RC deck
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Table 1. Minimum Depth for Bridge Decks

Nations and Codes Minimum Depth for Decks
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Table 2. Load combinations and load factors

United States of America,
AASHTO LRFD Bridge De51gn
Specifications, 2012"

77 (178 mm)

Canada,
Canadian Highway Brldge Design
Code, 2010"

175 mm

Japan,

SHERR 7 - AR, 2012'

Republic of Korea,
Korean Highway Bridges Design

max(160 mm, 40L+110)

® Traditional Design :
max(220 mm, 40L+130)

Code(Limit State Design), 2010 ® Empirical Design : 240 mm
.  Traditional Design
Republic of Korea, . €
Korean Highway Bridges Demglr% : (ijr?};rgtreldﬁgsdg.ezgo ;T(?mm
Code(Limit State Design), 2012 o Empirical Design : 240 mm

Where, L : length of deck slab(m)
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Limit States Load Combinations

The Ultimate Limit State IT 1.25DC+1.50 DW +1.40 LL

1.00 DC +1.00 DW +1.00 LL

The Serviceability Limit State I

Where, DC : dead load of structural components and nonstructural attachments

DW : dead load of wearing surfaces and utilities
LL : vehicular live load

Fig. 1. The finite element analysis model of slab(Z=4.0 m),
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Fig. 2. Schematic representation of the stress—strain relation
for uniaxial compressionm),

Fig. 3. Rectangular stress distribution®”’.
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