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Tests on the Plastic Design of Trapezoidal Frame Bridges

by

Hiroshi Yosripa

For the application of the plastic design method to the highway bridges, the behavior
of structures under the variable repeated loads beyond the elastic limit as well as the
effects of the impact and the fatigue must be examined carefuldy.

In this paper, model tests and theoretical calculations were carried out for the
shakedown and the incremental collapse of the trapezoidal frame bridges under the variable
repeated loads. Two models were prepared with the geometrical and the statical analogies
of an assumed practical bridge. One was tested for the minimum ultimate load under a
concentrated load and another for the incremental collapse load applied alternately at the
two points where the mode! would collapse under the minimum value of a repeated moving
concentrated load.

The following results were obtained from the tests and the theoretical calculations:

{1) The shakedown load was about 93% of the ultimate load.

(2) The ultimate and the shakedown loads obtained from the tests well coincided with
the theoretical values considering the effects of the haunches.

{3) The effects of the axial forces were negligibly small.

{4) The strength of the haunches was satisfactory to transform the full plastic moment
but the lateral buckling occured at the haunch after the attainment of the maximum load.
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