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Seminar
Title: A new mechanics approach for reinforced concrete — why the current empirical
approach has severely held back the development of reinforced concrete.

Synopsis:

Ductile steel reinforced concrete structural members are very simple mechanisms. The
concrete takes compression, ductile steel reinforcing bars resist tension and design rules
are developed for shear, flexure and axial loads. The driving mechanics in developing
these design rules is the Euler-Bernoulli fundamental principle of plane sections
remaining plane. However and unfortunately, the ductile steel reinforced concrete
research community has dogmatically adhered to the Euler-Bernoulli corollary of a linear
strain profile that is the moment-curvature approach. And consequently full-interaction,
that is there is no slip between the reinforcement and the concrete such that the bond-slip
properties are of no consequence.

It will be shown in this presentation that the use by the ductile steel reinforced
concrete research community of a moment-curvature approach for all aspects of
reinforced concrete has forced the development of empirical design rules. The
consequence of which are that they can only be applied within the bounds of the testing
regimes from which they were developed and are, therefore, of virtually no use for
reinforced concrete members that do not have ductile steel reinforcement or for member
sizes that fall outside the bounds of the original testing regimes. It is suggested that this
approach has held back the development of reinforced concrete by making it incredibly
difficult and expensive to bring in new technologies.

A new moment-rotation model is described that is based on the Euler-Bernoulli
principle of plane sections remaining plane and not on the corollary of a linear strain
profile. It will be shown that this moment-rotation approach gives the same results as the
moment-curvature approach prior to concrete cracking and concrete softening. After
which, the moment-rotation approach uses the mechanics of both partial-interaction and
shear-friction to allow for cracking and softening as opposed to empirical approaches that
dominate the moment-curvature approach. It will be shown that it is very easy to
incorporate into the moment-rotation approach through mechanics such effects as
confinement, creep, shrinkage, fibre concrete, any type of reinforcement, prestress and
shear failure.



