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Structural Characteristics and Design Method of Composite
Slab Bridges using Deformed Flange T-shapes

% EX
by Masakatsu SATO and Masao ISHTWATA

A new form of H-shapes which has lateral protrusions on the outer surface
of flanges was developed for use in steel-concrete composite structures. The
composite slab bridges using deformed flange T-shapes, that made by cutting
the new H-shapes at the web center line have been used for road bridges since
1982 in Japan.

The composite slab bridge can greatly lower the girder height (height/span
length ratios of less than 1/30) compared with conventional bridges and,
because of its simple construction, is advantageous in lowering the total
construction cost including manufacture, erection, concreting and facility
work.

In this paper, the mechanical behaviors of the new-type composite slabs
have been confirmed which include the structural characteristics of the slab
in repeated loading by conducting a high cycle fatigue test and the ultimate
strength of the slab bridges by the static bending rupture test. Then the
design methods for sectional stress and ultimate strength on the new slab
bridges were proposed.

As a result of experiments and numerical calculations, following point
were obtained.

(1) Sectional-area stress can be obtained by a design calculation method based
on the isotropic slab theory and converted sectional-area formula.

(2) The steel girder and concrete retain a single-unit construction even at the
ultimate stage owing to the lateral protrusions on the flange.

(3) The ultimate strength can be calculated numerically from the value of
maximum resistance bending moment round about the nutral axis in plastic
zone.

(4) It has been confirmed that the slab can satisfactorily withstand 3.6
million times of repeated loading of 30tfeach, which corresponds to three
times as great as T-load for the "Highway Bridge Specification'.

Currently the composite slab bridges made of deformed flange T-shapes and
bottom steel plate are designed in conformity to these calculated method and
constructed for practical services.

* Chief Research Engineer, Structure Research Laboratories, Kawasaki Steel Corp.
%% Senior Engineer, Engineering Division, Kawasaki Steel Corp.



