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A Design Method and Limit States for Pedestrian Steel Overpasses

YUKIO MAEDA
Dr.-Eng.

Professor of Civil Engineering
Osaka University

Osaka, Japan

Since the loading conditions for pedestrian steel overpasses is relatively
simple and clear, the load-factor approach could be applied, which is practically

simple and adequate for providing a safety concept and introducing
probability into the design in a rational form.

On the other hand, the design criteria for main structures will be the
limit of structural usefulness. If stocky sections are used for structural
members, their plastic strength combined with stability limit may be the limit
of usefulness, taking account of deflection and stress limits at the normal
service loads or at the time of earthquake.

Here, design examples and their some results will be shown. The load
factors for three different load combinations adopted at the Standard Rules
for Plastic Design in Steel, Japan Welding Engineering Society, 1967, are as
follows: (1) D 1.2 D + 2.1 L or 1.4 (D + L), (2) U 1.2 D + 1.7 I + 1.7 W,
(3) D D + L + 1.5 E, where U is ultimate strength, D is dead load, L is live
load, W is wind load or snow load, and E is eartiiquake force or collision load.
These values of the load factor were determined by a semi-probabilistic method.

Pig. 1 illustrate typical three types of pedestrian steel overpasses in
Japan, and classifications of the types result in 44 different design cases, by
span length which is 17.5 m or 22.0 m, by floor slab which is either reinforced
concrete slab or steel deck, and by section of main structural members which is
welded built—up or H-shaped rolled, and either uniform or non—uniform.

In proportioning the structural members for each case, the simple plastic
theory was applied to the mechanism collapse as shown in Pig. 2. Also,
secondary effects such as shear force, axial force, bucklings were considered,
and idle design of each case was done automatically by a computer. Particularly,
in order to get a minimum weight of the members, the linearized relations
between full-plastic moment and weight were applied to the calculation. Furthermore,

an alternating collapse and an incremental collapse, and stress and
deflection limits at the normal service load or at the time of earthquake, were
investigated.

One example of the results is indicated in Table 1, which is for C Type,
Portal Rigid Frames with variable sections of the members. The table shows
that an increase of plastic moment due to the incremental collapse is about 1Q&
for symmetrical form and 7% for anti-symmetrical one, that an effect due to
alternating plasticity can be neglected, but the design criteria is governed by
the specified working stress at the normal service loads. If the live load is
larger, the deflection may be the governing limit state.

Throughout the overall results, it is shown that the design criteria are
the plastic strength due to mechanism collapse, or the incrémental collapse,
or the working stress or deflection which is to be specified at a rule or
code, and that a priority among them depends upon the ratio of live load to
total load, and upon the spanratio of the frame. If the values of load
factors are changed, there will be different results of design criteria.
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Finally, it may be said that load factors and limit states should he
combined more rationally and in detail.
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