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Lola Ben-Alon

Assistant Professor
Coordinator, Building Tech

Building practices, even those supported by technolo-
gy. are—like all human actions—necessarily contingent
upon materials, social, and institutional arrange-
ments, and are thus embodied, situated, and messy.
Technologies themselves ultimately condition design,
and the lives of those who are directly and indirectly
involved in the making of the built environment. As
David Benjamin writes in his editorial book “Embodied
Energy and Design” (page 13), buildings are ideas
made physical, and they carry with them “silent histo-
ries of the extractions, labor, and supply chains” that
are then manifested into an operational structure with
dynamically moving parts.

With emerging social, technocratic, bodily, and envi-
ronmental crises, the Building Tech sequence takes

a strong position to forward critical approaches to
embrace uncertainties and the unfixed, non-binary
nature of materials, tools, buildings, and their resulting
construction systems.

At the heart of the Building Tech sequence are the
required TECH | - TECH IV courses that take a strong
stance in threading inquiries throughout notions of
technology, ecology, climate, and health consider-
ations in existing buildings, integrating environmental,
structural, mechanical, enclosure, and circulation
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systems throug ense drawing and fabrication pro-
cesses. These courses act not as an instrument to de-
sign but rather as a pathway for questioning, redefin-
ing, and hacking technological tools and instruments.

Additionally, an array of elective courses is developed
as part of the sequence with the mission to create
novel and radical experimental forms of building sci-
ence, structures, physics, chemistry, and biology while
celebrating the tactile interaction between human
hands and tools, worldly agencies and species, and
the built and natural environments.

The Building Tech electives cover a range of topics,
from acoustics ecology to landscape technologies and
from 1:1 fabrication of details to healthy materials and
the industrial notions of African urbanism. This selec-
tion of courses not only aims to highlight the intricate
constant change—of what building technologies are
and how they are perceived in architecture—but also
to conceptualize the forthcoming changes needed of
technologies to enable resiliency and greater access.

With best wishes at the start of the semester,

Lola Ben-Alon




1

NO WAIVERS

Core Tech Sequence - 18 Credit
Hrs.
Required Classes

Tech1-5
Tech 6, Open Elective

2

TECH 1ADVANCED STANDING

You can be granted with Advanced
Standing if you provide evidence of
two relevant courses.

Tech 1 advanced standing gives
you a 3 point credit.

3

TECH 2 - 5 WAIVED

You can be granted with a Waiver if
you provide evidence of two rele-
vant classes.

For each waiver granted you need a
substitute Tech Elective.

Year1 Year 2

Fall - Core | Fall - Core lll Spring - Adv IV

Spring - Core Il

Tech1 Tech 2 Tech 3
Environments in Structures In Materials And
Architecture Architecture Envelopes

Tech 4 Tech 5
Integrated Construc-
tion Systems

Integrated
Building Systems

Fall - Core | Fall - Core lll Spring - Adv IV

Spring - Core ll
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Tech 4 Tech 5
Integrated Integrated Construc-
Building Systems tion Systems
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Year 3

Spring - AdvV

Spring - Adv VI

Spring - AdvV

Tech Elective
Fall or Spring

Spring - Adv VI

Tech Elective

Fall or Spring

Fall - Corel Spring - Core Il Fall - Core lll Spring - Adv IV
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Tech Elective 1 Tech Elective 2 Tech Elective 3 Tech Elective 4

Spring - AdvV

Spring - Adv VI

Tech Elective
Fall or Spring
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Building the Engine: Industry & the

African Urban Agenda
Fatou Dieye

TECH 1V, Integrated
Building Systems

Berardo Matalucci

TECH IV, Integrated Building Systems

Berardo Matalucci

TECH 1, Environments in Architecture ‘_', i Bob Marino

Rufei Wang, Jerrod Kennard

7 R

Seed Bombs
Emily Bauer

Daylight, Metabolism
Elliot Glassman

Environmental Justice - Sim-
ulated
Anwino Helen Rose Anyango

Designing Spaces
for Children
Anna Knoell

Home is Where the
Toxics Are
Marta H. Wisniewska

Construction Ecologies in

the Anthropocene
Tommy Schaperkotter

DESIGN BUILD)

LR &5
Tensile/Compression
Surfaces in Architecture:

Acoustic Ecology
Ethan Bourdeau

TECH lll, Materials and Assemblies
Gabirielle Brainard, Kat Chan




TECH 1: Environments in
Architecture

00O

Rufei Wang

SkinDesigner Result Radiation Study

Apertures 1 SDA

/

Apertures 3

Shading 1

AT1 introduces building technology responses @ for
energy conservation and natural conditioning, human
comfort, and the site-specific dynamics| of climate and
environments. The state of the art in environmental
design and passive heating and cooling technologies
will be presented inlectures and supported by software
tutorials, readings and| assignments. To illuminate the
significance of architectural design decision-making on
energy consumption and comfort, design specifications
and modifications will be explored for a residential
building.

Students will be expected to integrate an understanding
of the basic laws of comfort and heat flow with the
variables of the |local environment to create design
adaptations for their own work. Homework assignments
willbe scaffolded to compile a professionalenvironmental
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communication video, analyzing energy measures from
massing, orientation, organization, enclosure detailing,
opening control, to passive system integration and
management. An overview of world energy consumption
in buildings and energy rating systems will be
introduced by lectures on building energy and emerging
responsibilities for a broader definition of sustainability.

The course will end with a critical and exploitative
visual communications exercise of environmental
considerations that integrate natural and passive
systems as well as the potentially dynamic iinterface
of mechanical systems. Class time will be divided into
lectures, lab introductions of software tools, and guest
lectures. Students are encouraged to apply lessons
learned in this class to their studio explorations.
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TECH 3: Materials and
Assemblies

Gabrielle Brainard & Kat Chen
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This \course introduces students to the technical
design of structural and building envelope systems.
The course is divided into two modules, each taught
by a specialist in that subject. The first module focuses
on structural systems and is taught by Thomas Reiner.

The material is based on the structural concepts
first introduced in AT2. This module covers structural
design criteria, building | structural design, and
discusses common structural systems and materials.
The students learn how | to develop and detail
preliminary designs of structural systems based lon
the strength and properties of different materials, as
well as the geometry of their building designs. The
second module focuses on building envelopes and is
taught by Gabrielle Brainard. Beginning with envelope

design principals and system typologies, and moving
on to performance criteria, documentation strategies,
and considerations of project execution (fabrication,
installation, cost), this module covers the tools and
methods of facade design and prepares students to
design advanced enclosure systems.

The course is taught in lecture format. The lectures
cover core concepts relevant to the design process
of both structural and envelope systems. A series
of group-based design and detailing exercises
encourage students to immediately engage with
the material presented during class and develop
a_hands-on understanding of the principles and
systems discussed. AT3 is taught in parallel with
- Integrated Systems.
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Elliot Glassman




BUILDING THE ENGINE:
Industry + The African
Urban Agenda

Fatou Dieye
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DESIGNING SPACES FOR
CHILDREN

m

This course will examine material selection and
assembliesiinthe design-of spaces specifically
dedicated to the growth and development of children.
Through discussion, case studies, and group research
and fabrication, the objective of the course is to develop
an understanding about the way material decisions
affect the interior and exterior environments where
children learn and grow--ranging from childcare
facilities and classrooms to playgrounds to more
specialized spaces such as libraries and child-centered
exhibjtions.

How can building materials, particularly healthier

7/
7H
A
7Y

7,

7
A

A

7,

N
N
S

,.
&
5
757
.
15
E /

4
v,
Ay
V1P 4

4
s
o
7/
@

#
v
@,

I

and more sustainable materials, affect a child’s
experience of a- space and their cognitive-and physical
development? How can these materials be assembled
to engage with children’s sense of curiosity and tactile
exploration while balancing issues of health, safety and
care? How can they intersect with and enhance the
various philosophies of early childhood education?

We will engage in investigation and critique of a
range of materials from the conventional (and often
petrochemical-based) to earth-based materials, and
composites in between.
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Is fast-construction really fas

SITE OF MATERIAL EXTRACTION

SITE OF MATERIAL PROCESEING
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TECH lll Structures

Zak Kostura

The Outside In Project
Galia Solomonoff

TECH V Construction
+ Life Cycles
Lola Ben Alon

1:1 Crafting and Fabri-
cation of Details

Low Tech Parametrics Disaster Re- Other Natures: Human/
sponses: Prototyping Resilience Non-human Relations
Danniely Staback Rodriguez Michael Wang

DESIGN BUILD)

‘;*J Footprint: Carbon+Design

"a David Benjamin

fff

Emerging Optimism: Public , 3 o
Space in the Urban Millennium «@&¥ $ " g Making with Earth
Sean Gallagher 3 Ny o, wal LolaBen Alon

Subject_Object
Suchi Reddy



TECH II: STRUCTURES
Zak Kostura

Some of the most prolific architectural works of the post-
renaissance era have resulted from great architects and
engineers working closely at every stage of the design
process. These fruitful relationships demonstrate that
the division of responsibilities once held solely by the
majester operis into a wide array of technical disciplines
- often led by the modern architect - has not hindered

the viability of delivering a holistic end product. In
fact, it has|offered an opportunity to preserve harmony
between innumerable aspects of design, planning and
construction, while emboldening us with the capacity to
embrace rapidly emerging technologies that promise to
enhance our design process and built environment:

This class will provide students with an understanding
of what “structural design” means, and how it is carried
out. Students will gain familiarity with basic elemental
forms, structural assemblies and systems, and new
and emerging materials. Through project-based and
hands-on work, we will work together to gain an intuitive
understanding of structure, empowering students to
integrate into architectural concepts a level of structural
coherence and technical inspiration that allows load
resisting systems to both perform and intensify the

spatial experience.

The design of structure requires intimate knowledge of
the principles and precedents of the assembly, as well as
uniqgue construction considerations and the analytical
techniques usedtovalidate its performance. An analysis
of these aspects will confirm that these assembilies exist
not only because of their compelling form, but likewise
as a result of the ability of early designers to prove
that they can be built using conventional construction
techniques at reasonabte cost, and perform adequately
throughout their useful lifetimes despite their unique
and unusual configuration.

Students will gain a holistic understanding of these
essential | characteristics through  group-based
research and design projects. Groups will select an
existing assembly, which they will explore through four
class| modules: principles and precedents, analysis,
construction, and innovation. Each group will prepare
and deliver a presentation for the class at the end of
each module.




TECH V: CONSTRUCTION
& LIFE CYCLE SYSTEMS

Lola Ben Alon & Tommy
Schaperkotter
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e of the main concerns is the strength and dunbility of adobe stractures, which

lnvesgating e
Social Impact

wehich Taas led 1o safety anc healih ssues in some cases.

Adole abso has & numlber of other benfits, such as being enery-eflicient
and providing snsulation from heat and cold. This has made it 2 popular
chosce for thos Jooking to budd enviroamentally fnendly homes and
Adolse s g neerial has Y significant sosial impact on the et cosse reduce their carbon footprat.
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ADOBE

This class will follow an analytical approach of dissection |with Lola Ben-Alon During the second module, students
to gain an in depth understanding of select building will create a chunk model drawing and a physical three-
conditions. Through dissection of building conditions dimensional printed model that will  document the
students will gain a comprehensive understanding of components and sequencing of one of the predefined

,'ﬂ—‘ material geographies, the environmental and social life building conditions, with—Anna Knoell. - During  the
\J’v—— cycles, cost analysis, interrelationships, construction third module, students will include aspect of project

sequencing, and project management. Students will management, informed by a construction site visit and
use their studio project as| developed within Revit in a project management workshop with Aaron Campbell.

,ﬂ_g Tech 3+4 to produce a supply chain and life cycle Group assignments and predefined building condition
- assessment, followed by canstruction shop drawings. will be assigned directly following class 1and

| As a final deliverable, students produce a physical mock would ideally continue the team work assigned in Tech 3
,W \j‘\‘ of a selected detail, while making sensitive choices on |and Tech 4. The final review will consist of presentation
'\\VL'/' the materials, and fabrication forassembly/disassembly. of physical three-dimensional digitally/manually

" The course will be divided into three modules. During fabricated models and further developed analysis and
AT the first module, students working in assigned groups chunk model drawing of the assigned condition and
'?Af will develop a triple bottom line analysis of their model evolution.













OTHER NATURES:
HUMAN/NON-HUMAN
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FOOTPRINT: CARBON &

DESIGN
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In the context of the climate crisis, there has never
been a more important moment to think clearly|and
critically about the footprint of |architecture. Carbon
footprint is the most famous—and 'most urgent—
impact of buildings, but it is interconnected with other
footprints such |as energy, water, labor, fairness, and
biodiversity. Each footprint links individual design
decisions to global consequences. This seminar and
workshop will conduct|research into carbon accounting,
examine the history and relationships between various
systems of environmental measurement, invent new
forms of visualizing the footprint of architecture, and
develop strategies for designing low-carbon buildings
and cities. This course will explore carbon and design
through the dual formats of seminar and workshop. The
seminar format will involve a close study of the history
of environmental measurement, and it will include guest
presentations by leading figures on the topic of carbon
footprint in architecture. Students will review case

-14,000 Mt CO2/year?

: =_1_0
. ~— KG CO2
-

studies and engage in critical analysis of concepts and
applications. They will gain experience measuring the
carbon footprint of architecture, and at the same time
they will explore the complexities of designing with this
kind of metric. They will engage related issues such as
labor, social equity, environmental justice, biodiversity,
and species extinction. And they will develop a position
about designing the footprint of architecture, rather
than 'merely measuring it. Each student will select
an individual topic, make a presentation to the class,
and lead a group discussion. The workshop format will
involve hands-on design. Students will develop a project
that involves designing in the context of architectural
footprints. (Using a project from your design studio is
encouraged.) Low-carbon strategies to be investigated
may include material selection, lifecycle analysis,
building codes and government regulation, alternative
business models, renovation and adaptive reuse, and
design for disassembly.
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MAKING WITH EARTH
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Industrialism changed human [civilization| and  the
surface of the Earth|in unimaginable ways. While it
has exponentially increased human awareness and
prosperity, its has initiated the Earth's 6th Great
Extinction Era. It's both promising and terrifying. So
whatis next? That is unclear, But ane thing is for certain,
a transformed industrial ecosystem will need to be at
the center|of any solution where human civilization as
we understand it today survives this mass extinction
event.

In light of this reality, this course examines past, present

and future strategies of meeting the growing resources
and infrastructural demands of human civilization.
The goal is to expose students to the Fourth Industrial
Revolution/and emerging relationships between people,
industry, and ecology that have the potential to define
how human civilization can thrive globally within the
planet’s biospheric constraints.

Through lectures, field explorations, and self-directed
research, each student will gain a broad understanding
of the means and methods that industrialized
communities use to support societal needs. During
the semester, the class will visit both industrial and
post industrial sites of material extraction, refinement,
production, distribution, and sequestration. Students
produce writings and drawings analyzing and re-
imagining the potential futures of global industrialized
structures and networks.

The course is structured as a think-tank and students
are encouraged to use their personalinterests to identify
unlikely industrial relationships between community,
environment, and industry. On a broader level, this
course is designed to be a means for each student to
develop a personal manifesto for how urban designers
and architects can influence the necessary change in
how we structure global habitation.
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