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FORM-FINDING

identifies the process of designing optimal structural shapes
by means of experimental tools and strategies (physical models)
to simulate a specific (expected) mechanical behavior
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ells Derived from Experimental Shapes, SEl, 1994

Heinz Isler, Concrete Sh



OTHER FORM-FINDING TECHNIQUES

Minimal surfaces Pneumatic forms Geometric forms

(S. Musmeci, Bridge over the Basento river) (F. Otto, experiments) (F. Candela, Los Manantiales Restaurant)
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Basento River (1967 - 1969).

(Digital) Form-finding

Alberto Pugnale
Lecturer in Architectural design at the University of Melbourne

In architecture and structural engineering, form-finding’ identifies the process of designing optimal

structural shapes by using experimental tools and strategies, Le. physical models', to simulate

a specific mechanical behavior. The reverse hanging method is the oldest and probably ma

diffused form-finding technique for arches, vaults and shells - a physical model, mace with ela
cables or membranes with no rotational stiffness, is first subject to gravitational forces to abtain a
structural state of pure tension; such a farm, which is called “funicular®, is then inverted ta identify
the mechanical compression-anly situation, This principle was first mentioned in a publication by
Robert Hooke in 1675, With a Latin anagram, only solved in 1701, he proposed to reverse the curve

which was generated by a hanging chain,

inder self-weight and supported only at its ends, in order
Lo define the optimal structural form of an arch (figure 1), Such 3 curve is called “catenary” when the
chain presents a constant distribution of weight', Initially confused with a parabola by Galileo Galilei

the catenary was then mathematically described by David Gregory in 1697+

1. A detailed

ion on the use af smallscale physical models for Siructural design can be found in: Acdis

8. Toys thot save millians' - A history of using physical models in structural design, in “The Structural Engineer, Al
, pp.i2
2. See: Hooke R, A deseription of hel

opes and some other instruments made by Robert Hocke, Fellow of the

Rayal Sotiety’, London: T.2, fer john Martyn, 1676, p.31,
3. See: Adrlaenssans S., Black P, Veenendaal D, Williams C. (Eds.), “Shell Structures for Architeciure”, Routler
2014, pp. 746

2 See: Kurrer K., “The histary of the theary of sructures: from arch analysis to comy

Ernst BSohn, 2008, pp. 213216
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Optional:

In order to change the supports (i.e. to create openings on the perimeter),
work on the list of points NakedPts.

Here a Cullindex is used as an example.

Reference one or more points in Rhino to locate the openings on the perimeter.
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