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Rural Indian Housing
Vaghnagar, India

Vaghnagar is a rural village on 
the west coast of India. Within 
the community lies a small farming 
economy with a strong Hindu 
heritage. Although these remote 
villages in India hold true to their 
traditions, life is changing. The 
following project is a collaborative 
effort to address and design 
housing for an evolving rural 
India. We worked with a design 
school based in Ahmedabad 
that acted as outside reviewers 
and consultants for the course, 
educating us on Indian culture. 
Although this specific prototype 
is developed for Vaghnagar, the 
project is imagined in a way that 
it could be applied to other parts 
of India.

Course: Architecture 490
Semester: Spring 2013
Instructor: Mark DeKay
Collaborator: Michael Nelson
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Site and Context Communication with India

Video 01: Site Division

Video 02: Cluster Plan

Video 03: Housing Unit

Vaghnagar is fifteen minutes from 
the nearest city of Mahuva. It is 
located above 20º latitude. As 
shown in the figure ground, the 
village is a fairly dense collection 
of homes and walled in courtyards 

surrounded by farmland.

The first step of the project was to 
develop a master plan and concept 
for the housing units. In order to do 
this we created a series of three 
videos that explained our thought 
process and asked questions of 
our Indian counterparts to help us 
develop master plan strategies. The 
images to the right are snap shots 
from these videos.

Image courtesy of Deep Shah
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stage 01
_foundation

stage 02
_vertical structure
_bond beams
_ribbed arches

stage 03
_vaults
_buttresses

stage 04
_infill walls
_optional floor expansion

The Unit
The housing unit is composed of a series of masonry vaults that make up the main living 
space and the bedrooms. The vault was chosen because of the limited availability of wood 
and steel reinforcement. This allows the units to make the necessary spans with limited 
reinforcement.
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east elevation

west elevation

section A

section B

ground floor

vastu shastra diagram

The floor plan is based on the 
vastu shastra, an Indian building 
tradition. A simple diagram of the 
layout is shown to the right. The 
main principles place the puja, a 
prayer space, to the north, and the 
center of the house is kept open. 
These building traditions are based 
upon Indian culture as well as daily 

rituals performed in the home.

second floor
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Microbrewery + Beer Hall
Salt Lake City, Utah

The brew pub is a place for 
interaction between friends, 
neighbors, and strangers. 
Progressing the technique of 
brewing and educating the 
community on the craft of 
brewing, microbreweries offer an 
undeniable energy to a town or 
city. By housing specialty beers 
and adventurous entrepreneurs, a 
brewery has a unique opportunity 
to set a progressive example for 
neighboring businesses.

Course: Architecture 480 + 481
Semester: Fall 2012
Instructor: Mark DeKay
Collaborators: Rebecca Shew, 
Matthew McCrary
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2.5 min

5 min

7.5 min

10 min

12.5 min

15 min

Temple Square

Light Rail lines

site

walking distance 
from Temple 
Square

The microbrewery is located in a medium density area of Salt Lake 
City. It is strategically placed just off of the light rail line that connects 
downtown with the local university and within a fifteen minute walk from 
downtown. This location allows for adequate access to sun, wind, and 
light while remaining relevant to the life of the city.

Initial investigation into the program 
was used to see how the program 
could not only be used to create 
interesting juxtapositions, but also 
reduce energy use. The influencing 
factors of this investigation included 
access to the sun, heat generated 
by the program, and heat needed 
by each program. For example, 
the brewery produces a lot of heat 
so it was beneficial to separate it 

from highly populated spaces.
Site and Context
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Above: program adjacency response A & B. These are responses 
to energy use and circulation.

Left: pictures taken 
of the physical 
model to determine 
shadows on the 
site.
There are two sets, 
summer and winter.

 January 9 a.m.  January 12 p.m.  January 3 p.m. July 9 a.m.  July 12 p.m.  July 3 p.m.  July 5 p.m.
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By creating several volumes within 
the site, the project was able to 
accomplish multiple goals. First, 
program with conflicting energy 
needs were separated. Second, 
the beer hall was able to have 
a stronger relationship with the 
garden, being open on more 
sides. Last, the lot was broken 
down, allowing for varying scales 

of outdoor garden space.

Objects in a Landscape

extrude exterior

divide site and add program

wall holds service spaces

Left: floor plan 
shows walking 
path through the 
site connecting the 
street to the block’s 
interior.



1514

The feel of the site was crucial. It 
was important to the client to have 
gardens, so we placed a series of 
objects (buildings) throughout the 
site to break up the garden space. 
This allows the patrons to feel like 
they are in a garden as soon as 
they pass through the brick walls 

surrounding the site.

Above: interior perspective of the beer hall showing visual 
connection to exterior seating and orchard beyond.

Above: entry perspectrive showing garden path throughout the site.
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Alcoa Farms
Knoxville, TN

How can a home exist with the 
American landscape? As a studio 
we sought to create a community 
that was integrated with the rural 
landscape. By exploring a different 
approach to “sub-urban” housing, 
this project seeks to walk the line 
between community living and the 
pioneer spirit.

Course: Architecture 372
Semester: Spring 2011
Instructor: Hansgoerg Goeritz
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Located off of Alcoa Highway in Knoxville, Tennessee, 
the site is already rich with materials. The vegetation 
selected is local to East Tennessee and helps preserve 
the natural landscape. In addition to carefully selecting 
the vegetation, the materials for the site and for the 
interior of the project were selected to utilize local 
building techniques.

Site and Material
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The house is designed with a 
nuclear family in mind. The concept 
houses the private spaces within a 
linear mass, creating a spine for the 
home in the landscape, and allow 
the common spaces to exist around 
it. This gives the occupant a strong 
connection to the landscape.

Mass

Above: possible lot placement. Housing 
can be adjusted for sun direction.



Fabrication
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Ro-CoN
rotational molded concrete

Course: Architecture 425
Semester: Fall 2010
Instructor: Greg Spaw
Collaborators: Michael Nelson, 
Kyter Steffes, Sam Bouck

Is it possible to stretch the limits of 
a material far enough to redefine 
them? Concrete is traditionally a 
massive, monolithic material. How 
incredibly thin can we make it while 
creating a volumetric shape? This is 
the question we set out to answer in 
(re)formation, a self directed course 
in digital fabrication.
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Rotational Molding: a technique that spins a mold 
in two directions, dispersing material to the edges, 
coating the mold evenly.We developed two machines. 
First, a prototype of wood and bike components that 
used manual power. Second, we worked with a steel 
fabricator to create a motorized machine. The new 
machine allowed us to gyrate molds for extend periods 
of time and produce consistent results.

Method

Concrete was the medium chosen for the project. In 
order to obtain optimal results, we had to experiment 
widely with concrete as a medium. We found that 
different concrete mixtures yield a wide variety of 
results when used in a rotomold machine. Through a 
calculated method of trial and error, we developed a 
mixture of water, concrete, and multiple add-mixtures 
to monitor cure time and viscosity.

Material

Top row: Prototype and final rotomold machines.
Bottom row: Concrete test with multiple additives.
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We studied several mold materials to achieve consistent 
results. The primary factors when designing the mold 
was finish of the concrete, reuse and, the ability of 
multiple shapes to tessellate into a larger fabric. The 
final solution was a thermoformed mold based on a 
Cairo pattern. The plastic proved to be optimal, the 
finish quality of the concrete was very smooth and the 
process required no release agent.

Mold

1
2

3

4
5

6

1.

2.

3.

4.

5.

6.

medium density fiberboard blocks

0.1 inch thick polycarbonate plastic sheet

CNC milled mdf block

polycarbonate sheets that have been 
thermoformed by the milled mdf

plexiglass inserts used to create a path for joining 
multiple finished pieces

final object pattern objects tessellates together in 
a six-sided cairo pattern

Mold Process 
and Design

Botteom row: Mold prototype, milled positive, and thermoformed final mold.
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Once the research and development phase 
was complete,  we produced approximately 
50 usable Ro-CoN objects. The average 
creation time of each piece ranged from 25-
35 minutes with an extended cure time of up 
to one hour depending on the currant room 
temperature. An exhibition was held shortly 
after, showcasing these modular concrete 
objects and the ability of concrete to be 
formed to a minimal thickness of .0125 inch. 

Using a three axis CNC mill, molds were 
created by using 3-D modeling software and 
milling negatives out of various materials 
including ridged insulation foam and medium 
density fiberboard. Once the molds were 
milled, thermoforming thin plastic sheets to the 
pre-fabricated molds created the final mold 
to be used for roto-molding. We designed 
and fabricated a thermoform machine using 
a household oven, vacuum cleaners, and the 
milled MDF molds. With the plastic molds 
ready, production became a tight assembly 
line. Concrete was mixed, poured, and spun 

in 25 to 30 minutes per object.

Process Process


