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Steel Plate-concrete Composite Slab with a Curved Bottom Plate

Dr0Tomokazu Nakagawall Yoji Hanawal( Dr(Takeshi Yamadal Yasuhiro Okamoto

A new steel platelconcrete composite slab for road bridges is presented in this paper. This new slab design
has a curved bottom plate, which allows for the effective use of the membrane force during the concrete
casting. In this report the basic behavior of the slab in the concrete casting stage is analytically studied.
The new slab design is demonstrated successfully in an 8m slab span bridge with no rib on the bottom
plated Results of a 1/4 model casting test are also shown[
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Fig. 1 Composite slab with curved bottom plate
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Fig. 2 Dynamic model of the bottom plate of typical
composite slab during casting
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Fig. 3 Dynamic model of the bottom plate of proposed
composite slab during casting
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Fig. 4 Two dimensional finite element model
gobooboobboobboobuooboboooboo
gobooboobboobboobuooboboooboo
gobooboobboobboobuooboboooboo
goboobooboooooga

oobobOFO00O000O00000O0O00000f00
gooooMMm0000000000O00000

coboboooooooobooooooooooooo
coooboooooooooooboooobioooo
goooboil1ooooooooooboooo

20000000b0ob0O00ob0bobO 200000
ggbooog

20l 0O0OO0OO
000000000000000000000000
00000000000000000000mMmOoOn
000000000000000000000000
04000000000000010000000
000000000000000000 000000
000000 2000000000001000000
0000000000000000000000000
0000000000000000000000000
000000000000 000000000000
0000000000000000000000000
00000000000000000000

LO 7095 00000 m

At Ag/l, 0000000000 m?

,0000000

ApouD B0B5E-3 0200HOOOOO m

2

1,0 300 0o0oooooooggg mm
t,008 gooo mm

E,0 206 oo0ooogg GPa

r=2 500 0ooo0oDooon  kg/m'
2z OO

Os5000000000000L/200000000
cbooooobooobooooooobooooooo
goobooooooooooboooooboooooooo
goobooooooooooboooooboooooooo
goobooooooooooboooooboooooooo
cboooooboooboobooooooboooooao
iooooooz200010000o0B0 0000000
ooboooooooobooOoooooOooooooooon

ebdnorvoooobOoOOOoOOOOOOOOoOO

010 000000
Table 1 Two dimensional analysis cases

Parameters Cases
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Fig. 5 Bending and membrane stresses of bottom plate
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Fig. 6 Deflection of bottom plate at the center under concrete load
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Fig. 7 Horizontal component of membrane force of bottom
plate under concrete load
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Fig. 8 Cross section of designed slab and main structure
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Fig. 9 Three dimensional finite element model for concrete
casting
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Fig. 10 Bending and membrane stress along the center line
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Fig. 11 Bending and membrane stress of the bottom plate at the
connection to the girder
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Fig. 12 General view of slab specimen
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Photo 1 Casting test
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Fig. 13 Membrane stresses of the bottom skin plate
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