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Letter from the Editor 

Design Methods: Enclosures and 
Surfaces 
Abstract. NNJ editor-in-chief Kim Williams introduces the 
papers in NNJ vol. 15, no. 2 (Summer 2013). 

This Summer 2013 issue of the Nexus Network Journal (vol. 15, no. 2) is dedicated 
to “Design Methods: Enclosures and Surfaces”. Enclosure, or shelter, lies at the very heart 
of architecture. Once this research might have centred on material, but today’s 
technology allow us shift the focus to the myriad of surfaces and forms it is now possible 
to design and build. Most of the papers published here were presented at the Nexus 2012 
conference held in June 2012 in Milan, Italy. The topics covered range from applied 
mathematical knowledge of surfaces to reconstruct a work of antiquity, to designing 
shelters to protect human beings on the moon. The thread that ties them all together is a 
concern with articulating enclosure in order to respond to requirements of the human 
body and spirit. 

This issue opens with the Nexus 2012 keynote lecture given by Helmut Pottmann, 
entitled “Architectural Geometry and Fabrication-Aware Design”. Pottmann, well-
known for his work in the construction of freeform structures, discusses the combination 
of shape design with important aspects of function and fabrication.  

Archaeologists of the past were not always very attentive to the context from which 
their artefacts were removed. Archaeologist Nicole Blanc and mathematician Bernard 
Parzysz combined their knowledge to determine the original collocation of a detached set 
of Roman ceiling coffers. In “A Puzzling Set of Stucco Coffers from Portici: Archaeology 
and Mathematics Working Together” we see how the “nexus” of art history and 
geometry and differential calculus worked to reconstruct the surface of an ancient Roman 
vault. 

The nineteenth-century research of Belgian physicist Joseph Plateau on soap bubbles 
and soap films led to studies of minimal surfaces, which have turned out to be of signal 
importance for contemporary architecture. In “Minimal Surfaces and Architecture: New 
Forms” Michele Emmer looks at how this research went forward and how it is reflected 
in forms and surfaces today. 

Sometimes a design for a new enclosure can spring from an act as simple as tying 
one’s shoes. Dmitri Kozlov presents “Structures of Periodical Knots and Links as 
Geometric Models of Complex Surfaces for Designing”, showing how fruitful knot 
theory is for creating structures that are beautiful and functional. 

‘Parametric design’ is a term used often in architectural theory today. It refers to the 
generation of form from the definition of a family of initial parameters and the design of 
the formal relations they have to each other. It involves the use of variables and 
algorithms to generate a hierarchy of mathematical and geometric relations leading to 
specific forms, making it possible to explore a variety of solutions arising from 
manipulation of the initial parameters. One example of such a process is given by 
Rodrigo García Alvarado, Arturo Lyon Gottlieb, Patricio Cendoya and Pedro Salcedo in 
“Parametric Development of Variable Roof Structures with Central Supports (Tulips)”. 
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This team of researchers combined topological analysis, genetic algorithms, parametric 
programming and digital fabrication to produce models and full-scale prototypes.  

Parametric design is further discussed by Andrea Casale, Graziano Mario Valenti, 
Michele Calvano and Jessica Romor in “Surfaces: Concept, Design, Parametric Modeling 
and Prototyping”. Theirs is a digital approach with roots in descriptive geometry. 

There are exciting new frontiers for architecture in outer space. The work of 
mathematician Silvia Benvenuti, space propulsion engineer Fabio Ceccanti and architect 
Xavier De Kestelier is truly interdisciplinary. In “Living on the Moon: Topological 
Optimization of a 3D-Printed Lunar Shelter”, they show how considerations of difficulty 
of transportation of materials and machinery, harsh environmental conditions and 
fabrication are incorporated in the design of shelters to support life on the moon. 

Other research papers in this issue deal with the organisation and containment of 
space. José Fernández-Llebrez and José María Fran have carefully studied the Pastoor Van 
Ars Church. In “The Church in The Hague by Aldo van Eyck: The Presence of the 
Fibonacci Numbers and the Golden Rectangle in the Compositional Scheme of the 
Plan”, they show how the Dutch architect worked with a modular system to organise his 
plan design for the church, and discuss possible sources for his inspiration.  

Josep Lluis i Ginovart, Gerard Fortuny Anguera, Agustí Costa Jover and Pau de Sola-
Morales Serra have attempted to solve another geometric puzzle from the past: how 
heptagonal vaults were laid out by Gothic architects and masons. In “Gothic 
Construction and the Traça of a Heptagonal Apse: The Problem of the Heptagon”, they 
explain the results of exhaustive archival research and on-site inspection. 

This issue also contains two papers dedicated to Didactics. Arzu Gönenç Sorguç and 
Semra Arslan Selçuk present “Computational Models in Architecture: Understanding 
Multi-Dimensionality and Mapping”, which traces an itinerary designed to help students 
learn about computational design approaches based on modern biomimetic studies in 
architecture. An important survey of the history of design teaching is provided by 
Cornelie Leopold in “Precise Experiments: Relations between Mathematics, Philosophy 
and Design at Ulm School of Design”. The design approach used in the Hochschule fuer 
Gestaltung (HfG) in Ulm assumes new relevance today in reference to rule-based or 
parametric designing with digital tools. 

Finally, we close with a book review by architect Sylvie Duvernoy and mathematics 
teacher Jesper Matthiasen of Alexander J. Hahn’s Mathematical Excursions to the 
World’s Great Buildings, a course book aimed at effectively combining architecture and 
mathematics. 

The collection of papers assembled here will provide plenty of food for thought and 
inspiration for those interested in enclosures and surfaces. Happy reading! 
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