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A VISUAL APPROACH TO THE STRUCTURAL DESIGN IN ARCHITECTURE
(Abstract)

The photoelastic and the Moire-type methods are very useful
to the visualization of phenomena in statics and mechanics. The
Author often chooses such methods to explain certain structural
aspects to those who are not experts of structural engineering:
e.g., the statics of historical architecture to scholars, or
actual design problems to architects.

A photoelastic experiment on the model of the pharaoh's
chamber (Cheops Pyramid) reveals that the widely anticipated
stress distributive effect of the multi-beam construction above
the chamber is not significant. On the other hand, the actual
beam cracks found by the surveyors is explained by setting up a
new theory on the existence of another large chamber not known so
far.

A comparative series of photoelastic experiments on various-
ly shaped arches demonstrate the superiority of statics of the
pointed arch to the round arch. The tensile stresses occurring at
the crown of arches are compared for various shapes, materials
and arrangements.
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Wooden trusses and frames of various irregular shapes (High
School of Higashino) are investigated and designed based on
photoelastic experiments.

In the case of a municipal hall (City of Mano), it is shown
how the architect was persuaded to change partly his concept of
design through a photoelastic visualization of some extra high
stresses that could have occurred under seismic load condition.

In curved beam grid systems following the shape of some
orthogonal trajectories and subject to uniform load, the primary,
and secondary beams are easily brought into analogy with the
stream lines, and potential lines of hydrodynamics. The analogy
is further extended to uniformly stressed membranes, in which
case the contour lines correspond to the potential lines and
consequently also to the trajectory of secondary beams. Based on
this idea, various boundary shapes are investigated (through
menmbrane experiments, using the Moire effect) and several design
applications out of these are introduced.

Plates subject to bending and shear are investigated through
membrane experiments using the analogy that exists between the
deflection of a membrane and the sum of bending moments of a
plate. Regular polygonal and elliptical shapes are dealt with,
and some practical conclusions are given.

Finally, it is shown how the membrane analogy can be extend-
ed to the torsion of bars of orthotropic materials when the ratio
of rigidities assumes particular values . Applications for wooden
columns are presented.
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