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“Light, Cheap and Fast” Yung Ho Chang

ZIRIFEEYIE | LIGHT, CHEAP, FAST MUSEUM

‘ZRIFERPEIEN—TEUEOS. WMRIEZRE"ILIET
BRI LR, “FEX T IRPRZUEAREN? EEH—D
AR ERBEANBIREZSZTERLE N (HRE) 9, RR“Z®R
BEAMEHBE T HhBERAEX., BESK, MRMAFMHORFERA,
XM HFEUFAATENEMME T LM R, BARBEME.
#l. BIEEZTHH, ERINEBFRTAETEH, “ZRE”
93" T2 B T RES— R,

EMEETZ, TR - AERER2013FEEFTIRMM LI
BEFITIRUAHE SRR 22 [ EMERZERTE,
HEIHEBMAWBNRZIRBIEZ O EREZX—HANBRE
%, BRESEMHTRERRRREN. SREEHAETRNERE
71, WRRNEEENRERZ—. FHIEMREEHRIEREN
B, LRERMRARE, o, RENATES KBNS
RAMBEHIRIT. MR, B IERRER RN
FELENRYSHRE., BF LSRRI SHFHIERT, F4£8
CHIFFMRNSYER, BALHRERERMESAMRFEH
IENIRIT. FRREMFL, FEPASFETRN=TIRITERER

HMERTHNER, BEEN ZREFE"HEE —RIES,
BN A AE R — SR SREESHEN,



“Greater, faster, better and cheaper” is a political slogan
from Chinese history. If quantity, speed and economy can be
achieved through political enthusiasm, how could we obtain
quality in this process? Because anti-technology ideology
is essentially unable to guarantee the quality, the quantity,
speed and economy we eventually achieved is meaningless.
However, today, we may reach this seemingly impossible goal
if we use new science and technology. Technology includes
several aspects such as materials, prefabrication, computa—
tional control, etc. By using those technologies in appropriate
ideas and design methodology, “greater, faster, better and
cheaper” could be unified.
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At MIT, in the spring of 2013, Professor Joel Lamere and |
instructed an advanced graduate architecture design studio
and used the rapid—-growing Jianchuan Museum Cluster in
Anren, Sichuan, as a case, trying to find a solution to bal-
ance the allocation of funds between the purchase of muse-
um collections and the construction of museums themselves.
Lightweight composite materials could reduce the cost of
building foundation, transportation and other aspects as a
hypothetic way to cut down the total expense. Prefabrication
has the potential to speed up and ensure quality, which is
the concentration over this course. In addition, the content
of this course also involves the design of relative structure
systems and construction processes, as well as the research
and exploration of location materials, museum typology and
institution organization. Students produced physical sam-
ples of materials, using large-scale models and full-scale
walls to advance their design. As a design studio, students in
teams showed us three different results, which have not yet
demonstrated a fully developed answer that could be directly
implemented. Even though there is still some distance away
from the real “greater, faster, better and cheaper,” we could
observe the light of dawn from a combination of efficiency
and quality.
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On Things Impossible Now Joel Lamere
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An unsolvable problem lies at the very center of this design
studio’s agenda. The conventional formulation is that one
can only choose two among quality, speed and affordability.
Yet for this studio we have added still one more criteria —
lightness — promising to completely frustrate student efforts
toward finding a singular solution. In fact, it is impossible
to design a high—quality museum for delicate objects that is
also fast, cheap, and light. Or more precisely, there is no way
to design such a museum at this moment in human history,
using our current set of conventional technologies and ma-
terial processes.

At MIT, in our Department of Architecture, and particularly in
this studio, we embrace impossible problems. Our pedagogy
is based around the premise that our students do not sim—
ply inherit the technologies made available to them. Students
understand those technologies, tinker with them, hack them,
misuse them, and ultimately invent new means and meth-
ods to replace them. In short, students project possible fu-
tures. So when we present an impossible but real problem
to our students, we are challenging them to do more than
incrementally update conventions. Our studio embodies the
more ambitious premise that students must build the future
in which big problems can be solved.
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The discipline of architecture has much to contribute to the
production of this imagined future, particularly in the realms
of new materials, new design technologies and new process—
es of making. Architects will open a huge new realm of pos-—
sibilities through expanding the material palette available to
architecture and inventing new computational design tools.
These new architectural possibilities will in turn address
global problems, and guide how our entire physical world is
constructed.

This design studio was structured to address these exact lines
of architectural inquiry, beginning with material investigation,
advancing through computational design and fabrication, and
culminating in making at a large scale. We investigated high—
tech composites, simple natural fibers, plastics, foams, and
many other materials not yet conventionally available in ar—
chitecture. We were no less adventurous with design process,
using advanced computational simulation environments, and
an in-studio 3D-Printer as a tool for real testing. These stud-
ies revealed new formal agendas and structural opportunities,
engaging material as a generative impetus from which to ex—
plore architecture.
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We directed this studio not merely to address a specific
architectural problem, but also as a window into the larger
global issues that our imagined futures will confront. On the
surface, we asked students to design a museum. In actuality,
we gave them the impossible task of designing an archive for
the fastest-growing civilization in the history of the world.
A single building cannot work at that speed or scale, just as
a single building cannot address the blazing pace of global
growth, development and environmental degradation. Most
of the intractable problems in the world will require fits and
starts, uncertainty, visions and speculation, not incremental
problem—solving or conventional resolutions. Rather than de—
signing buildings, these students are speculating on how we
will design in the future, how we will build, and what we will
use when we do. They are testing to failure, making infeasible
proposals, and producing the future in the process.
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Hands-on Pedagogy Feifei Feng
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The act of building is a way of thinking. During the design
process, architects can only establish physical relations
imagined through their tactile senses. Therefore, physical
building is the most direct deductive means. Building can
be experimental, forward-looking, and able to challenge
the limits of industrial norms. Mr. Wu Liang Yong once
said: “We need to see through the intricacies of the world
and discover solutions that lies in the specific conditions
of China, finding our own norms. Should there be a Nobel
Architecture Prize, it shall be given to designs that originate
locally and distribute benefits to mankind.” What China lacks
is a new building method that is of high quality and conducive
to social development, yet not dominated by the economy.
Prof. Yung Ho Chang, who taught design studio at MIT, raised
a new pedagogical model that resolves the problem through
physical building itself. The notion of building runs through
the entire “Light, Cheap, Fast Museum” studio.
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1. Reactive: Why should it be “greater, faster, better and
cheaper”? This concept was raised in the 1950s by Premier
Zhou Enlai and Chairman Mao Zedong as the guiding
thought of building socialism. This became the challenge for
the design studio. How do we respond to fast and large—
scale construction in China with new materials and building
methods and at the same time avoid “sloppy urbanization”?
The collections of Mr. Fan Jianchuan represent such attributes
of China’s development. For example, he has acquired a large
amount of items related to sensational events, things that can
be as small as Mao badges, or as large as airplanes, guns
and cannons, wreckage of cars and bikes after the Sichuan
Earthquake.

2. Bidirectional: Different from other design classes, this
studio had two parallel research directions — one was on
material, the other on architectural type. According to his own
practical experience, Prof. Chang set the foci of research:
compound materials and museums. The two paths became
both force and inspiration for each other. New museum types
were discovered through attributes of new materials. On the
other hand, application of materials in structure and display
systems is influenced by specific museum collections.
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3. Collaborative: The studio stressed teamwork among both
professors and students. Prof. Joel Lamere is accomplished in
architectural geometry, giving specific guidance on material
research and structural systems. Prof. Chang provided
insights on integrating design elements and directing
architectural quality in a broader perspective. Students were
divided into three groups and worked through collaboration
instead of expressing personal ego.

4. Experimental: Different from industrial practice, academic
research is not restricted by existing materials and established
manufacturing methods. The experiment started from the
most basic element of architecture, i.e., materials, or fiber to
be more specific. The three teams pursued different research
topics: expanding materials, natural fiber compound and
composite plate. Through different experiments, the teams
tried to exhaust the possible applications of one material. The
process was hardly predictable. There were numerous failures
and occasional successes, and the professors never stopped
encouraging new experiments. The experiments provided us
the tactile understandings of the materials.

Following are examples of three different projects representing

three concepts of future construction. The expertise of each
team will be discussed, though they all share these attributes.
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1. Construction stimulation. The studio attached great impor-
tance to stimulating the whole building process of a museum.
“Expandable Museum” adopted the thinness and softness of
polyproline, with the concept of “Flat to Form”. Polyproline
was cut and assembled into a beehive, then pressed into a
plate to transport to the site. Then the team used a scaffold—
ing to resume the shape of the polyproline and filled the units
with inflatable plastic to set the shape. Different from mod-
el-making in other design classes, students were encouraged
to use real materials and to build prototypes at large scales in
order to test the buildability of the actual museum.

2. Sustainable construction. We cared about the influence of
our design on the environment. Can we use new materials
and concepts to avoid producing architectural trash? “The
Museum That Grows and Decays” was designed to be built
on-site using local natural resources—like linen, mud and
grass—and with local communities. The walls would change
as time goes by, and the building may grow or perish. This
drew inspiration from Mr. Fan’s collections, e.g., their short
life spans, unpredictability, flexibility and randomness. It was
not a traditional static building, but a new architectural eco-
system. The change of terrain not only could provide materi-
als for the building but make each exhibition space unique. In
the end, the exhibits and the building would return to Mother
Earth and be prepared for the next churn of museums.
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3. Low-tech construction. This course emphasized the role
that Chinese labor can play in the “Light, Cheap, Fast” con—
struction. “The Storage Museum” explored ways to teach
local workers to use simple tools and still be able to build
highly functional fiber foam composite plates, forming a spa-
cious and flexible storage area, with the absence of high—
tech equipment and skilled labor. During the actual building
process, the team used two metal plates on both sides of
the foam as cutting profiles and imbedded connectors in the
foam. Two workers would cut out the ruled surface using hot
wire. The foam would then be packed up in fiber canvas, put
on epoxy and put it into recyclable plastic vacuum bags, then
condensate for molding.

With the support of the professors and the school, we en—
deavored to imagine, experiment and build throughout the
studio. We hope that academic research and industrial prac—
tice can gradually intersect, interact and inspire each other in
order to address increasing problems in society.
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