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Design Equation Suggestion through Parametric Study of Laterally Restrained Concrete Decks
with Steel Strap
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Abstract

A deterioration of typical reinforced concrete (RC) bridge deck is due to the use of calcium chloride, cracks and water
penetration inside of the deck slab with steel reinforcement. In order to eliminate the defects of RC decks in terms of material,
therefore, the steel-strapped deck system is studied and developed by maximizing the arching effect while the girders are restrained
using straps in lateral direction to the bridge. This parametric study was performed to analyze the structural characteristics of
steel-strapped deck, and to identify the factors of the thickness, span length and lateral restraint stiffness of deck slab considering
the concrete non-linearity. Finally, a design equation, which is adequate to South Korea, is suggested.

Keywords : Lateral restraint, Concrete deck, Parametric study, Design equation, Reinforced concrete

. M E

AN 07 ARG H= HITEAYE (RC) WY HiEdl
A Sieke kgl gk 1Eels) s 4
A5t 2la) o] WSk ko] AR elel vek )
o) o] ¥R oA Folo] Ay u QAT oleld
RC vEe] e 0% Adar] 5ol vk v
o] Aos AAR F vigE 9FollA Steel strap= ©1E-
sol Aol Bg AFS FEALoRA o RNE 2
st sk AN FA 2 viche] Ao
Sv)g F40% A w288k 9lch (CHBDC, 2000
Newhook and Mufti, 1996).

B ATelME s S aeEe] dRIAE 9

2t AN

Ir e

U] KHBDC (2010)2] vt HAFAE 1281 Steel
strap 0% ARAE FAT ZALE wIF njetake] A4
& Aljketarat sitt

Al [ pye iy > FRPbw
L1t -+
! -I»OIOZLZI 2200 =!:4IUU=!

Fig. 1 Cross—section of laterally restrained deck (unit: mm)
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Fig. 2 Modelling of FEA (load—boundary condition)
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Fig. 4 Tensile stress—strain curve of concrete
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Fig. 5 Load with stress of steel strap
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Fig. 7 Parametric study for deck thickness
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Fig. 8 Ultimate load with deck thickness (regression analysis)
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Fig. 12 Parametric study for lateral restraining stiffness of girder
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Fig. 14 Parametric study for spacing of steel strap
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