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      This doctoral thesis seeks to show the importance of the application of Physics and Geometry in the processes of architectural and structural design conception, in a study of the historical imbrication of Science, Art and Technique knowledge in the design and construction processes, framing the analysis that we present of the use of Graphic Statics since Karl Culmann (1821) until the past century, with a comprehensive recognition to his first concepts, from the Descriptive Geometry of Gaspard Monge, the contributions of Varignon with the New Mechanical, Poncelet and his Positional Geometry and the treaties of Culmann, Cremona, Favaro and Levy.

    We delimit the appearance of the Graphic Statics as a true consequence of the application of the concepts that the Projective Geometry proposed as an alternative assumption to Euclidean Geometry, combined with the Vectorial Mechanical knowledge for the representation of power systems.

    The duality, reciprocity and projectivity of the plane figures and in space, along with the focal systems of forces and the projective properties of the focal plane and its focus and reciprocal polyhedra or conjugated, led to the successful conclusion, exposed by Culmann and Cremona almost at the same time, that the funicular polygons and the polygons of forces are reciprocal figures. Starting point of practical applications that the Graphic Statics placed in the hands of the vast majority of architects and engineers since the last quarter of the nineteenth century until the last of the twentieth century.

    Our research explores Graphic Statics explaining first of all the wonderful concepts of the New Geometry from where it comes, without skimping on the analysis of its amazing new statements at the time (19th century), because nothing is more interesting than the scientific pleasure of discovering where the spark occurred which made some abstract geometric concepts be used in a practical application and which obtained universal scientific and technical recognition.

    With our analysis completed and determined that poorly explained so far leap to which we refer, we intend to show that, in the projectual process, the Graphic Statics studies can provide the balance or the behavior of the structure projected, help making decisions, structural and architectural concept that we design.

    Architects such as Gaudi and his followers, or engineers such as Robert Maillart, used Graphic Statics in their structural architectural reflections and calculations and it is interesting to analyze, with the current means of graphical representation, the behaviors of some real simplified structures, in the light of their calculation by Graphic Statics.
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