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A New Type of Composite Steel-Deck-Reinforced
Concrete Slab for Bridge Decks

K3

Keiichiroc Sonoda *
Toshio Horikawa *

Kiyoyasu Hirose %%

This study presents a new type of steel-concrete composite bridge deck,
with the aim at the further promotions of little labor costs in site, effective
use of material, and lightening slab weight, in comparison with the usual
reinforced concrete slab and the exsisting composite slabs. The composite slab
devised here consists of a steel decking with tubular section and concrete cast
in situ. The steel decking used as a permanent formwork is made from a skin
plate of 4.5 mm thick and stiffening channel beams welded to it. The steel
decking is assembled in site from prefabricated unit panels using high
tensioning bolt-joints. The whole depth of composite slab is 18 cm.

Four types of tests with respect to beam specimens are carried out, namely
positive bending fracture test, negative bending fracture test, shear-bond
fracture test, and joint failure test. The most concern in this study is
placed on the finding of the optimum form of shear connectors required for
structural full participation of steel decking. Five types of shear connectors
are examined through the shear-bond fracture tests.

The main conclusions in this study are as follows:

(1) The composite slab devised here has the positive bending strength of 7
times the design capacity required by the current Japanese bridge code,
and has the negative bending strength of 4 times that.

(2) The high tensioning bolt-joint between the adjacent steel deck panels has
a sufficient stiffness up to the applied bending moment of two times the
design capacity.

(3) Among the five types of shear connectors, the use of the tapered channel
beams made from checkered sheets is the best. With this type of shear
connectors we can prevent an appreciable shear-bond slip up to the applied
shearing force of two times the design capacity.

(4) The weight of this composite slab reduces to 87 % of that of reinforced
concrete slab with the same depth.

* Department of Civil Engineering, Osaka City University
** Daikenkochiku Co.Ltd., Osaka



