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is quoted as saying, “In order to invent a structure and give it exact 
proportions, one must follow both the intuitive and the mathematical 
paths” [6]. The theory of letting the load path define the exact structural 
and architectural proportions led Nervi to create world-renowned 
long-span roofs (Figure 1). Nervi’s use of concrete for thin, long roofs 
represents some of the most significant advancements in structure of 
the early 20th century. His process for designing roofs was different 
from his contemporaries’ because he combined double curvature 
with a pattern of stiffened ribs that followed the stress contours of 
the roof. The end result of this state-of-the-art patterning of ribs is a 
unique and impactful architectural form. David Billington states that, 
“Nervi saw that structure could be art when it arose out of correct form, 
careful construction practice, and a conscious aesthetic intention” [8]. 
Architecture students still study Nervi’s works today as an example of 
elegant structural form.

A significant technological advancement that allowed architects 
and engineers to build higher into the sky was the development of 
structural steel from iron ore (Glancey 2006). For much of the 20th 
century, most tall buildings were constructed out of steel due to its 
strength and relative lightness. An example building that uses the 
material benefits2onral steel from irorfro0.5swrnTd
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parameters; however it is also influenced by the link geometry, such 
as link width and link length. For additional information regarding 
methods to predict strength and stiffness see Phillips and Eatherton 
and Maurya, respectively [17,18].

An important characteristic of a structure’s cyclic performance 
during earthquakes is the amount of energy dissipated. F mance 
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possible to design many different panel forms. This section discusses 
two possible scenarios in the same building where an effective architect 
and engineer partnership can use RS-SPSWs to develop modern 
building spaces. The first scenario describes how the design of an 
exposed structural element is incorporated into the design of the lobby 
of a mixed-use residential building, becoming a sculptural focus within 
the space and influencing the geometry of other spatial elements such 
as ceiling planes and furniture pieces. The second scenario describes 
how the architect can use RS-SPSWs in the upper floors of the same 
building to define spatial volumes and provide screening in the 
residential or office spaces. The dialogue between the architect and 
engineer will facilitate the design of different panel forms to create 
different spatial and visual effects. Additionally, it will be shown how 
each floor of the shear wall can have a different infill panel design based 
upon what the intended usage for each floor is.

After understanding that rings and links (circles and lines) are the 
basic design elements that make up the panel, the architect recognizes 
the opportunity to use an RS-SPSW infill panel as a sculptural wall 
element, creating a focal point in the lobby. The architect describes her 
concept for the infill panel to the engineer by using the compositional 
parameters of monumental scale rings that are nested inside each other.evelop modesu 
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such as Revit 3D and BIM, will allow architects and engineers to 
visualize, share, and discuss the building’s design more easily. In 
conclusion, the RS-SPSW system provides a unique avenue to integrate 
structural functionality into the architectural design process.
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