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�ŽƌƟĐ��ƌĐ�Ͳ�^ƚƵĚĞŶƚ�>ŽƵŶŐĞ��ĂŶŽƉǇ

Need: 
^ƚƵĚĞŶƚ�ƉŽůůƐ�Ăƚ�ĂŶ�Ăƌƚ�ĂŶĚ�ĚĞƐŝŐŶ�ĐŽůůĞŐĞ�ǇŝĞůĚĞĚ�Ă�ƐƉĞĐŝĮĐ�ƌĞƋƵĞƐƚ�ƚŽ�ĐƌĞĂƚĞ�Ă�ĨŽĐĂů�ƉŽŝŶƚ�ĨŽƌ�ƐƚƵͲ

ĚĞŶƚ�ůŝĨĞ�ŽŶ�ĐĂŵƉƵƐ͘���ƐĞƌŝĞƐ�ŽĨ�ǁŽƌŬƐŚŽƉƐ�ǁŝƚŚ�ƐƚƵĚĞŶƚƐ�ĚĞƚĞƌŵŝŶĞĚ�ǁŚĂƚ�ǁĂƐ�ŶĞĞĚĞĚ�ǁĂƐ�Ă�ŇĞǆͲ

ŝďůĞ�ƐƉĂĐĞ�ƚŚĂƚ�ĐŽƵůĚ�ďĞ�ďŽƚŚ�Ă�ƐĞƚƚŝŶŐ�ĨŽƌ�ůĂƌŐĞ�ŐƌŽƵƉ�ŵĞĞƚŝŶŐƐ�ĂƐ�ǁĞůů�ĂƐ�Ă�ƉůĂĐĞ�ĨŽƌ�ŝŶĚŝǀŝĚƵĂů�

ƌĞůĂǆĂƟŽŶ͘�dŚĞ�ƐĞĞŵŝŶŐůǇ�ĐŽŶƚƌĂĚŝĐƚŽƌǇ�ŶĞĞĚ�ĨŽƌ�Ă�ƐƉĂĐĞ�ƚŚĂƚ�ĐŽƵůĚ�ĂĐĐŽŵŵŽĚĂƚĞ�ůĂƌŐĞ�ŐĂƚŚĞƌŝŶŐƐ�

ĂƐ�ǁĞůů�ĂƐ�ĚŽǁŶƟŵĞ�ĨŽƌ�ŝŶĚŝǀŝĚƵĂůƐ�ǁĂƐ�ĐŽŵƉŽƵŶĚĞĚ�ǁŚĞŶ�ĂŶ�ĞǆŝƐƟŶŐ�ƚǁŽͲƐƚŽƌǇ�ĂƚƌŝƵŵ�ƐƉĂĐĞ�ǁĂƐ�

ĐŚŽƐĞŶ�ĂƐ�ƚŚĞ�ƐŝƚĞ�ĨŽƌ�ƚŚŝƐ�ŶĞǁ�ƐƚƵĚĞŶƚ�ůŽƵŶŐĞ͘�

Problem:
dŚĞ�ĮƌƐƚ�ŇŽŽƌ�ǁĂƐ�ƐƵƌƌŽƵŶĚĞĚ�ŽŶ�ƚŚƌĞĞ�ƐŝĚĞƐ�ǁŝƚŚ�ǁĂůůƐ�ƚŚĂƚ�ŶĞĞĚĞĚ�ƚŽ�ĐŽŶƟŶƵĞ�ƚŽ�ĨƵŶĐƟŽŶ�ĂƐ�Ă�

ŐĂůůĞƌǇ�ĨŽƌ�ĞǆŚŝďŝƚƐ�ŽĨ�ƵŶĚĞƌŐƌĂĚƵĂƚĞ�ǁŽƌŬ͘�dŚĞ�ƐĞĐŽŶĚ�ŇŽŽƌ�ǁĂƐ�ƌŝŶŐĞĚ�ǁŝƚŚ�ĐŝƌĐƵůĂƟŽŶ�ĂŶĚ�ƐƚƵĚŝŽ�

ƐƉĂĐĞƐ�ƚŚĂƚ�ŽǀĞƌůŽŽŬ�ƚŚĞ�ŐĂůůĞƌǇ�ƐƉĂĐĞ�ďĞůŽǁ͘�dŚĞ�ƉƌŽďůĞŵ�ǁŝƚŚ�ƚŚĞ�ĞǆŝƐƟŶŐ�ĂƚƌŝƵŵ�ǁĂƐ�ƚŚĂƚ�ŝƚ�ǁĂƐ�

ŵŽƌĞ�ŽĨ�Ă�ƉůĂĐĞ�ƚŽ�ǁĂůŬ�ƚŚƌŽƵŐŚ�ƚŚĂŶ�Ă�ƉůĂĐĞ�ƚŽ�ĨĞĞů�ĐŽŵĨŽƌƚĂďůĞ�ƐŝƫŶŐ�ŝŶ͘�WĞŽƉůĞ�ĐŽƵůĚ�ƉĞĞƌ�ĚŽǁŶ�

ŝŶƚŽ�ƚŚĞ�ƐƉĂĐĞ�ĨƌŽŵ�ĂďŽǀĞ�ĂƐ�ƚŚĞǇ�ǁĂůŬĞĚ�ďǇ�ŐŝǀŝŶŐ�ƚŚĞ�ƉĞŽƉůĞ�ďĞůŽǁ�ƚŚĞ�ƵŶĐŽŵĨŽƌƚĂďůĞ�ƐĞŶƐĞ�ŽĨ�

ďĞŝŶŐ�ǁĂƚĐŚĞĚ͘�dŚĞ�ĮƌƐƚ�ŇŽŽƌ�ŐĂƚŚĞƌŝŶŐ�ĂƌĞĂ�ŚĂĚ�ŶĞŝƚŚĞƌ�Ă�ƐĞŶƐĞ�ŽĨ�ĚĞĮŶŝƟŽŶ�ĨŽƌ�ůĂƌŐĞ�ŐƌŽƵƉ�ĂĐƟǀŝͲ

ƟĞƐ͕�ŶŽƌ�Ă�ƐĞŶƐĞ�ŽĨ�ƉƌŽƚĞĐƟŽŶ�ĂŶĚ�ŝŶƟŵĂĐǇ�ĨŽƌ�ŝŶĚŝǀŝĚƵĂů�ƌĞůĂǆĂƟŽŶ͘���ǀŝƐƵĂů�ĐŽŶŶĞĐƟŽŶ�ǁĂƐ�ƐƟůů�

ĚĞƐŝƌĞĚ�ďĞƚǁĞĞŶ�ƚŚĞ�ƚǁŽ�ŇŽŽƌƐ�ďƵƚ�Ă�ĚĞŐƌĞĞ�ŽĨ�ĐŽŶƚƌŽů�ǁŽƵůĚ�ďĞ�ƌĞƋƵŝƌĞĚ͘�dŚĞ�ƚǁŽͲƐƚŽƌǇ�ĂƚƌŝƵŵ�

ǁĂƐ�ĂůƐŽ�ƚŽƉƉĞĚ�ǁŝƚŚ�ĐůĞĂƌƐƚŽƌǇ�ǁŝŶĚŽǁƐ�ƚŚĂƚ�ůĞŶƚ�Ă�ŐĞŶĞƌŽƵƐ�ĂŵŽƵŶƚ�ŽĨ�ŶĂƚƵƌĂů�ůŝŐŚƚ͘�dŚĞ�ƋƵĞƐƟŽŶ�

ďĞĐĂŵĞ�ŚŽǁ�ƚŽ�ĐŽŶƚƌŽů�ƚŚĞ�ǀŝĞǁ�ǁŝƚŚŽƵƚ�ďůŽĐŬŝŶŐ�ƚŚĞ�ůŝŐŚƚ͘

^ŽůƵƟŽŶ͗�
dŚĞ�ĚĞƐŝŐŶ�ƚĞĂŵ�ĚĞǀĞůŽƉĞĚ�Ă�ĐĂŶŽƉǇ�ƚŚĂƚ�ƐŽůǀĞƐ�ƚŚĞ�ƉƌŽŐƌĂŵŵĂƟĐ�ƌĞƋƵŝƌĞŵĞŶƚƐ�ǁŚŝůĞ�ƉƵƐŚŝŶŐ�ƚŚĞ�

ďŽƵŶĚĂƌǇ�ŽĨ�ĐŽŵƉƵƚĞƌ�ŵŽĚĞůŝŶŐ͕�ƐƚƌƵĐƚƵƌĂů�ĂŶĂůǇƐŝƐ͕�ĂŶĚ�ĚŝŐŝƚĂů�ĨĂďƌŝĐĂƟŽŶ�ƚĞĐŚŶŝƋƵĞƐ͘�/ƚ�ŚĂŶŐƐ�

ǁŝƚŚŝŶ�Ă�ĚŽƵďůĞͲŚĞŝŐŚƚ�ƐƉĂĐĞ�ĂŶĚ�ĨƵŶĐƟŽŶƐ�ĂƐ�Ă�ůŝŐŚƚ�ƐĐŽŽƉ͕�ƐƉĂƟĂů�ĚĞĮŶĞƌ�ĂŶĚ�ǀŝĞǁŝŶŐ�ƉŽƌƚĂů͘

dŚĞ�ŵŝŶŝŵƵŵ�ƐƵƌĨĂĐĞ�ƐƚƌƵĐƚƵƌĞ�ŝƐ�ŵĂĚĞ�ƵƉ�ŽĨ�ϱϰϲ�ƵŶŝƋƵĞ�,�W��ƉĂŶĞůƐ�ůŝŶŬĞĚ�ƚŽ�ŽŶĞ�ĂŶŽƚŚĞƌ�ďǇ�

ŽǀĞƌ�ϰϬϬϬ�ƉŽƉͲƌŝǀĞƚƐ͘��dŚĞ�ŶĂŵĞ�ŽĨ�ƚŚĞ�ƉŝĞĐĞ�ĐŽŵĞƐ�ĨƌŽŵ�ŝƚƐ�ƌĞƐĞŵďůĂŶĐĞ�ŝŶ�ĨŽƌŵ�ƚŽ�Ă�ƉŽƌƚŝŽŶ�

ŽĨ�ƚŚĞ�ŚƵŵĂŶ�ŚĞĂƌƚ�ĂŶĚ�ƚŚĞ�ĨĂĐƚ�ƚŚĂƚ�ŝƚ�ůĞĂƉƐ�ŽǀĞƌ�ĂŶ�ĞǆŝƐƟŶŐ�ƐƚƌƵĐƚƵƌĂů�ďĞĂŵ͘�dŚĞ�ƐƵƌĨĂĐĞ�ŝƐ�ƐƵƐͲ

ƉĞŶĚĞĚ�ĨƌŽŵ�ƚŚƌĞĞ�ƵƉƉĞƌ�ƐƚĂŝŶůĞƐƐ�ƐƚĞĞů�ƌŝŶŐƐ�;ƚǁŽ�ĐŝƌĐƵůĂƌ͕�ŽŶĞ�ĞůůŝƉƟĐĂůͿ�ƚŚĂƚ�ĂƌĞ�ŚĞůĚ�ĂŶĚ�ŚŽůĚ�

ĞĂĐŚ�ŽƚŚĞƌ�ŝŶ�ƚĞŶƐŝŽŶ͘����ƐŝŶŐƵůĂƌ�ůĂƌŐĞ�ƉĂƌĂďŽůŝĐ�ƌŝŶŐ�ĨƵŶĐƟŽŶƐ�ĂƐ�Ă�͚ŚŽŽƉ�ƐŬŝƌƚ͛�ďĞůŽǁ͘

dŚĞ�ƚĞĐŚŶŝĐĂů�ĂŶĚ�ĂƌƚŝƐƚŝĐ�ĐŚĂůůĞŶŐĞƐ�ĂƌĞ�ƵŶŝƋƵĞ�ĂŶĚ�ĚŝĚ�ŶŽƚ�ĂůůŽǁ�ĨŽƌ�Ă�ĐŽŶǀĞŶƚŝŽŶĂů�ĂƉƉƌŽĂĐŚ͘�

�ŽůůĂďŽƌĂƟŶŐ�ĐůŽƐĞůǇ�ǁŝƚŚ�ƚŚĞ�ĚĞƐŝŐŶĞƌƐ͕�ƐƚƌƵĐƚƵƌĂů�ĞŶŐŝŶĞĞƌƐ�ĞŵƉůŽǇĞĚ�ŶŽŶͲůŝŶĞĂƌ�ĂŶĂůǇƐŝƐ�ƚŽŽůƐ�

ĂŶĚ�ƉĂƌĂŵĞƚƌŝĐ��/D�ƚĞĐŚŶŽůŽŐǇ�ƚŽ�ŵŽĚĞů�ĂŶĚ�ƉƌĞĚŝĐƚ�ƚŚĞ�ĮŶĂů�ŵŝŶŝŵĂů�ĞŶĞƌŐǇ�ĨŽƌŵ�ŽĨ�ƚŚĞ�ƉŝĞĐĞ�

ƚŚĂƚ͕�ƐƚƌƵĐƚƵƌĂůůǇ͕�ďĞŚĂǀĞƐ�ĂƐ�Ă�ŚǇďƌŝĚ�ďĞƚǁĞĞŶ�Ă�ĐĂďůĞͲŶĞƚ�ĂŶĚ�ŵĞŵďƌĂŶĞ�ƐƚƌƵĐƚƵƌĞ͘

��ƉĂŶĞůŝǌĞĚ�ƐǇƐƚĞŵ�ǁĂƐ�ĚĞǀĞůŽƉĞĚ�ƵƐŝŶŐ�'ĞŶĞƌĂƟǀĞ��ŽŵƉŽŶĞŶƚƐ�ĂŶĚ�Ă�ĐƵƐƚŽŵŝǌĞĚ�ZŚŝŶŽ�ƐĐƌŝƉƚ�

ƚŚĂƚ�ƚŽŽŬ�ƚŚĞ�ƌĂǁ�ĚĂƚĂ�ĂŶĚ�ƚƵƌŶĞĚ�ŝƚ�ŝŶƚŽ�Ă�ĚƌĂǁŝŶŐ�ĮůĞ�ƚŽ�ĚƌŝǀĞ�Ă��E��ŵŝůůŝŶŐ�ŵĂĐŚŝŶĞ�ƚŚĂƚ�ŐĞŶĞƌͲ

ĂƚĞĚ�Ăůů�ƚŚĞ�ƉĂƌƚƐ͘�,�W��ƉůĂƐƟĐ͕�ƚŚĞ�ƐĂŵĞ�ŵĂƚĞƌŝĂů�ƵƐĞĚ�ƚŽ�ŵĂŬĞ�ŵŝůŬ�ũƵŐƐ͕�ǁĂƐ�ƐĞůĞĐƚĞĚ�ĨŽƌ�ƚŚĞ�ƉĂŶͲ

ĞůƐ�ĚƵĞ�ƚŽ�ŝƚƐ�ůŽǁ�ĐŽƐƚ͕�ƌĞƐŝƐƚĂŶĐĞ�ƚŽ�ƐŽůĂƌ�ĚĞŐƌĂĚĂƟŽŶ͕�ƌĞĐǇĐůĂďŝůŝƚǇ͕�ůŽǁ�ĞŵďŽĚŝĞĚ�ĞŶĞƌŐǇ͕�ĂŶĚ�ŚŝŐŚ�

ƚĞŶƐŝůĞ�ĐĂƉĂďŝůŝƚǇ͘

Mark Donohue
�ĂůŝĨŽƌŶŝĂ��ŽůůĞŐĞ�ŽĨ�ƚŚĞ��ƌƚƐ
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Open

Need:

Student polls at an art and design college yielded a specific request to 
create a focal point for student life on campus. A series of workshops 
with students determined what was needed was a flexible space that 
could be both a setting for large group meetings as well as a place for 
individual relaxation. The seemingly contradictory need for a space 
that could accommodate large gatherings as well as downtime for 
individuals was compounded when an existing two-story atrium space 
was chosen as the site for this new student lounge.

Problem:  The first floor was surrounded on three sides with walls 
that needed to continue to function as a gallery for exhibits of 
undergraduate work. The second floor was ringed with circulation
and studio spaces that overlook the gallery space below. The problem 
with the existing atrium was that it was more of a place to walk 
through than a place to feel comfortable sitting in. People could peer 
down into the space from above as they walked by giving the people 
below the uncomfortable sense of being watched. The first floor 
gathering area had neither a sense of definition for large group 
activities, nor a sense of protection and intimacy for individual 
relaxation. A visual connection was still desired between the two floors 
but a degree of control would be required. The two-story atrium was 
also topped with clearstory windows that lent a generous amount of 
natural light. The question became how to control the view without 
blocking the light.

Solution:

The design team developed a canopy that solves the programmatic 
requirements while pushing the boundary of computer modeling, 
structural analysis, and digital fabrication techniques. It hangs within a 
double-height space and functions as a light scoop, spatial definer and 
viewing portal.
The minimum surface structure is made up of 546 unique HDPE 
panels linked to one another by over 4000 pop-rivets.  The name of the 
piece comes from its resemblance in form to a portion of the human 
heart and the fact that it leaps over an existing structural beam. The 
surface is suspended from three upper stainless steel rings (two 
circular, one elliptical) that are held and hold each other in tension.  A 
singular large parabolic ring functions as a ‘hoop skirt’ below.
The technical and artistic challenges are unique and did not allow for a 
conventional approach. Collaborating closely with the designers, 
structural engineers employed non-linear analysis tools and parametric 
BIM technology to model and predict the final minimal energy form of 
the piece that, structurally, behaves as a hybrid between a cable-net 
and membrane structure.
A panelized system was developed using Generative Components and 
a customized Rhino script that took the raw data and turned it into a 
drawing file to drive a CNC milling machine that generated all the parts. 
HDPE plastic, the same material used to make milk jugs, was selected 
for the panels due to its low cost, resistance to solar degradation, 
recyclability, low embodied energy, and high tensile capability.


