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Subject

The main application for arches is in bridges and large span roofs of buildings. Bridges and buildings
may be built with single freestanding arch-ribs for which out-of-plane stability is the dominant design
criterion. For these structures, the behavior is not fully understood and design rules against inelastic
lateral buckling are not available.

Goals

It is the objective of this research to gain insight into the out-of-plane stability behavior of freestand-
ing arches and to develop design rules for these structures.

Research Question

How can the structural stability behavior of steel arches and its influencing factors be quantified and
translated into design rules?

Strategy

The effect of the roller bending process (altered mechanical properties, residual stresses and cross-
sectional properties) and initial crookedness and twist on the structural behavior of steel arches needs
to be studied to determine the degree to which these issues need to be taken into account. Subse-
guently a parameter study is executed to study the out-of-plane stability behavior of arches and to de-
rive a design rule.

Expected Results

New design rules for the out-of-plane stability of hot-rolled wide flange steel arches which reflect the
structural behavior and take into account the effect of the roller bending process.
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