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FEATURE : Steel and Composite Structures
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Convex Curved Steel Plate-Concrete Composite Slab
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Steel plate-concrete composite slabs have been attracting attention due to their many advantages. Such
advantages include high structural performance, workability, and a much shorter construction period. General
composite slabs have a bottom skin plate with some kind of stiffeners to increase stiffness. Kobe Steel's newly
developed composite slab takes into account the membrane effect of the bottom skin plate without using any
bending stiffeners during concrete casting. Static and fatigue tests and elasto-plastic finite element analysis
were carried out and results clearly proved the structural characteristics of this new composite slab.
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Fig. 1 Composite slab with curved bottom plate
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(a) Dynamic model of CB slab
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Fig. 2 Dynamic model of composite slab during casting
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Fig. 3 Concrete weight of CB slab
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Fig. 4 Relationship between WJH and /7!

(b) Dynamic model of typical composite slab
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(b) Plane (LeftO Arrangement of bars, Rightd Arrangement of studs)
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Fig. 5 Structural outline of CB slab specimen
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Fig. 6 Position of loading points
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Fig. 7 Relationship between deflection and load at slab center
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Fig. 8 Relationship between skin plate strain and load at slab center

oo0oooooo0dowv20000 /40000000
goboooobooboobbooboobboobg
gooogo
goi1o00000000D00000D0000e/1I0000
gooobobooooobbooooobboboogont
ooo0o0o0O0 1/20000000e00000D0O0O0O
cObbOooUobbbOoOoUobbbUooobLboobo
goboooboooobboobbodd 19emdd 8emO
gbooobogbobobobobooeocbooooooo
goobooboosbuobobuoboooooomon
goobobobooooooooboboboobooo
goobobomgoosbnoobooboboboon
goobooboboooo

01 ooooooooooo Unit vol Kka/m’
Table 1 Specified mix proportions  Maximum size Water- Air Sand nit volume (kg/m’)
of concrete of coarse | Slump | cement aggregate Fine | Coarse
- content : i i iti
aggregate ratio ratio Air | Cement |Admixture agqregate | aggregate Additive
w/C s/a 5mm
(mm) (cm) (cm) (@) (@) W C F S 0 20mm A
20 8 47 45 433 167 355 30 745 1003 | 0.888
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Fig. 9 Relationship between deflection and load
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Fig.10 Distribution of ultimate load ratio in main bars direction
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Fig.11 Relationship between number of loading passes and deflection
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Photo 1 Trace of steel checker plate
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