
SMA (Shape Memory Alloy) technology o�ers the 

possibility of e�cient, �uid movement without the 

mechanized motion of earlier technologies. Operating 

at a molecular level, this motion parallels that of plants 

and lower level organisms that are considered 

responsive but not conscious. A �eld of sun�owers as 

they track the sun across the sky or a reef covered with 

sea anemones, o�er images of the type of responsive 

motion this technology a�ords. Its use in practical 

applications has been limited to the medical and 

aerospace �elds as well as novelty toys - the super 

exclusive vs. the trite. Despite the potential of this 

technology, there have been few serious attempts to 

test its possibilities at the scale of architectural 

environments. Reef 's unique exploration of technology 

shi�s from the biomimetic to the biokinetic while 

liberating and extending architecture’s capacity to 

produce a sense of willfulness. 
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Range of motion for each articulated fins 

Reef redefines the role of architectural 

envelope by capitalizing on emerging material 

technology to imbue space with behavioral 

qualities. In this installation at Storefront for Art 

and Architecture in New York, the public 

engages in the new social nuances revealed as 

exhibition is redefined by exploding the typical 

boundary separating private and public space. 

The responsive membrane creates a diverse 

range of porous and dynamic enclosures 

capable of producing sophisticated, flexible 

responses to an existing program. Reef creates 

an interior condition which reacts according to 

an exterior stereoscope, and reasserts an 

active, willful role in shaping that public space.

Although architects have often experimented 

with new technology, the discipline has been 

slow to investigate how material technologies 

can impact social structures within the built 

environment. The contemporary need for 

social overlapping, sharing of ideas, and 

collaborative production demands that 

architecture develop alongside these emerging 

technologies. 

 

Architecture's earlier flirtations with motion 

and technology have often been justified by 

claims of efficiency through intelligence. 

However, this territory of rational efficiency and 

intelligence quickly doomed that architecture to 

the role of the spectacular machine or the 

respectful servant. The heroics of Ron Herron's 

Walking City or even contemporary retractable 

stadium canopies rarely attempt to operate as a 

medium for social interaction. In these cases, 

technology drags with it a machine aesthetic, 

further distancing it from the sphere of the 

social. Could a different paradigm expand the 

possibilities for viewing the human relationship 

with technology and space?

Responsive Technology

Reef investigates the role emerging material 

technology can play in the sensitive 

reprogramming of architectural and public 

space. Muscle wire, or Nitinol, was developed in 

the 1950's and 1960's but has only been used in 

practical applications over the last 20 years. 

Nitinol, is part of a class of metals called Shape 

Memory Alloys (SMA's) or metals which change 

shape according to temperature. When these 

alloys are used in the form of wires, a simple 

electric current offers enough heat to change 

the dimensions of the material, creating a wire 

which looks like any other typical wire but whose 

length can be precisely varied and controlled. 

Nitinol wire can contract along its axis by 

about 5% of its overall length, meaning that a 

length of 100cm could shorten to 95cm. The 

effects of this small modulation in length can 

be amplified when the wire is used as an 

actuator for a larger surface. Mating SMA 

technology with a simple panel material 

creates a module that can alter its shape 

dramatically. This technology offers the 

possibility of efficient, fluid movement without 

the mechanized motion of earlier 

technologies. 

While much of contemporary architecture 

looks to nature for its form-making abilities -- 

biomimetics -- the impact is often limited to 

exactly this arena of formalism. Reef’s 

exploration into biokinetics allows the logic of 

nature to move beyond the merely formal, 

instead creating an environment of vigorous 

interaction. No longer looking to nature purely 

for static ideals of beauty, this project 

investigates nature's ability to form dynamic 

connections which start as physical and quickly 

lead to more social implications.

These lively relationships so prevalent in 

natural ecosystems seem to imbue nature with 

a certain consciousness that eludes 

rationalizations based on efficiency. Is it 

possible that technological implications in 

architecture could be understood with this 

same sensibility? Stepping back from viewing 

architecture as a solely formal pursuit allows a 

more careful examination of its social effects.
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Far Left : Aluminum  tabs organize  flow and 
orientation of  fins and create an interface 
for dynamic control  system

Center : Animated sequence diagram 
demonstrates fin motion as it ripples 
through gallery space
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Upper Left : Close-up of aluminum 
substructure at a fin mounting point.  
Electrical connection to nitinol actuator wire 
indicated by two small posts on either side 
of mounting tab

Lower Left : Close-up nitinol wire connec-
tion at fin. As wire contracts, the fin is pulled 
into curled position

Far Right : View of wall looking from 
behind.  The motion of operable fins 
creates a dynamic interface between the 
more public spaces and this private pocket
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Context

Reef furthers the experimental agenda of Storefront through the 

investigation of a sophisticated and flexible negotiation of the 

public street and the typical 1st floor retail space. The original 

façade installation by Acconci and Holl engaged public space in a 

novel way by locating the art and architecture experiment at 

interface between gallery and street rather than sealing it off from 

the public life of the street. Reef extends this experiment through 

the introduction of a more precise and fluid secondary interface; 

one charged with the purpose of fostering refined social 

interactions through a variable, and fluid porosity.
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Far Left : Aggregated layering of fins produces 
changing levels of opacity, coloration and lighting 
effects

Center : Diagram showing the installation as 
situated within the context of the gallery

Above Right : Plan configuration demonstrating 
pockets of interface within Reef and between Reef 
and existing gallery walls both static and operable

Lower Right : Storefront elevation with Reef 
installation as perceived through Acconci/Hall 
façade
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Using an aggregation of 600 responsive fins 

that form a singular surface, the installation 

negotiates the unique site condition of the 

gallery, imbuing the space with an identifiable 

personality while simultaneously affecting 

social and movement patterns both inside and 

outside the gallery. Unlike the typical activities 

that one associates with ground floor spaces of 

the city -- retail, office, or gallery - here the 

motion and sway of nature, like trees in the 

wind, is enfolded within interior space, drawing 

in the sensibility of the outdoors. In tandem with 

the Acconci/Hall façade, 
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Left : Front view as seen inside gallery, 
showing fins in motion along the length of 
the installation  

Above and Below Right : Reef installation 
works in tandem with Acconci/Hall façade 
to create several interactive layers between 
private gallery and public sidewalk.



The responsive surface is structured by an 

aluminum lattice capable of fitting snugly inside 

the specific context of the Storefront gallery. 

Within Storefront's planimetric wedge, this 

surface moves from simple vertical plane to 

volumetric habitable space producing intense 

and varied experiential conditions. At the narrow 

end of the wedge, the vertical responsive 

surface acts as an interior billboard drawing in 

the public from the busy street intersection. As 

the wedge of the Storefront gallery expands 

from this corner, this surface wraps back on itself 

to create a barrel vault of reactive fins offering a 

more physically immersive experience. 

The surface is striated with a fin pattern running 

parallel to the storefront, creating a secondary 

layer of mediation inside the Acconci/Holl 

operable wall. The effect of combined fin 

movement creates local moments of visual 

transparency or opacity and alter the perceived 

scale and energy of the space, allowing the 

space to selectively open visually to passersby. 
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Left and Right : Interior view showing the 
layering of aluminum framework and 
translucent fins 
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Bios

Rob Ley is the founding principal of Urbana (www.urbanaarch.com), 
an architecture and design studio in Los Angeles. Urbana engages 
current material and formal technologies to develop environments 
that respond to human inhabitation and experience. Mr. Ley currently 
teaches graduate design studios and seminars at the Southern 
California Institute of Architecture (SCI-Arc). He holds a Master of 
Architecture degree from University of California, Los Angeles (UCLA) 
and a Bachelor of Science in Architecture from the University of Illinois, 
Urbana-Champaign.

Joshua G. Stein heads Radical Craft (www.radical-craft.com), a Los 
Angeles based studio that investigates urban and material patterns 
while focusing on the intersection of traditional craft and 
contemporary fabrication techniques. He has taught design studios 
and seminars at Cornell University, SCI-Arc, Woodbury University, and 
the Milwaukee Institute of Art & Design as well as fabrication 
workshops in Barcelona, Istanbul, and Krefeld (D). He holds a Master 
of Architecture degree from the University of California, Los Angeles 
(UCLA).
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Right : Perspective drawing showing 
animated social environment as it spills 
into the streetscape.  An ambiguous, 
porous envelope created by both the 
building facade and the variable fin surface 
of the installation emboldens passersby to 
not only peak in, but to meander in from the 
public space of the sidewalk.  
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