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Figure ii. Desert in bloom, mid July 

Figure iii. Agire Springs, Las Cruces NM 

"I don't think of New Mexico as a region. I think of it as 
a force that has entered my system, a force that is 
composed of many things. Here, one is aimed to
wards the sky and at the same time remains rooted in 
the earth with a geological and cultural past. "1 

Antoine Predock 
Growing up in Las Cruces, New Mexico, one 

learns the meaning of culture, Earth, and color. New 
Mexico has an abundance of beauty and is one of the 
few states that have remained untouched. It is a place 
where all four seasons can be experienced and en
joyed. People often think of New Mexico as brown 
desert with no color. What people often do not realize 
is that the desert can be one of the most colorful 
places. The desert in bloom is an array of colors fol
lowed by the bright sparkling nights and the morning 
mist welcoming the new blooms. 

Southern New Mexico can reach extreme high 
temperatures during the summer and it never seems 
to stop amazing one with how the evenings can cool 
off and make one forget its summer. Winters can 
seem dry and cold, but there are always a couple of 
hours early in the morning when the sun comes out to 
welcome the day. The deserts of New Mexico offer a 
world of exploration ranging from earth to sky and one 
can only wonder each day what one will discover and 
learn from this enchanted place. 

It is for these reasons that this thesis project 
will focus on the natural landscape and beauty of a 
particular area. The facility will take advantage of the 
natural elements found within the site. It will reflect the 
nature of the area and its connection to the open sky 
while encouraging the user to become one with its sur
roundings. 

•Collins, Brad, and Juliette Robbins. Antoine Predock 
Architect. (Rizzoli) 9. 
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Thesis Statement: 

Drawing on the geological and mining context of an 
area for inspiration in the design of a facility can produce an 
architectural form that is sustainable, experiential, and con
textual. 

Facility type & scope: 

The facility will consist of a research center for ge
ologists and one observatory. This facility will be located on 
what is called "Granite Gap." The facility will contain both 
public and private quarters. The facility will house an open 
lab, writing lab, conference area, temporary housing, a small 
observatory, and viewing area off the observatory for public 
use. The goal is to provide a facility that will sustain itself and 
coexist with the context within the site so that the researchers 
can conduct their work productively and efficiently. 

Context Statement: 

The research facility will be located at Granite Gap. 
The site is located on the east side off highways 80 just 1 O 
miles off the Road Forks exit and 1-10. The site overlooks the 
Rodeo valley located just 17 miles away. The area is rich in 
wildlife and desert landscaping overhanging the rock forma
tions. The site is in a remote area and provides for beautiful 
night skies and peace and quiet. 

Abstract vi 
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Fig. 1.1: Shade structure blocking direct 
sunlight. 

Theory 

Architecture should respond to the envi
ronment, engage the user, and coexist with tech
nology to create an architecture that reduces the 
negative effects on our environment while at the 
same time evokes meaning . (Figure 1.1) 
Sustainability is a growing concept that has be
come more important and practiced as our natural 
resources are being depleted. The goal of sus
tainability as practiced by the environmental sci
ences is to limit the use of finite supplies and to 
encourage the use and research of infinite natural 
resources such as solar, hydro, and wind . These 
resources are renewable and can greatly give 
back to our environment and reduce the amount 
of pollutants. 

Architecture plays a leading role in this 
concept because it is architecture that consumes 
the most natural resources right from the design 
process to construction , and later in the use of the 
facility. Its is because of this that an architecture 
of today should take the lead and incorporate 
guidelines such as the Hannover Principles to cre
ate a sustainable architecture. 

Overview 2 



Theory 

The Hannover Principles are: 

1. Insist on rights of humanity and nature to co
exist. 
2. Recognize interdependence. 
3. Respect relationships between spirit and mat
ter. 
4. Accept responsibility for the consequence of 
design. 
5. Create safe objects of long-term value. 
6. Eliminate the concept of waste. 
7. Rely on natural energy flows. 

8. Understand the limitations of design. Seek 
constant improvement by the sharing of knowl
edge. 

''The Hannover Principles aim to provide a plat
form upon which designers can consider how to 
adapt their work toward sustainable ends. Design
ers include all those who change the environment 
with the inspiration of human creativity. Design 
implies the conception and realization of human 
needs and desires. " 

William McDonough 
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Fig. 1.2: Iraqi house constructed with the materi
als available in the area. 

Fig . 1.3: Pigeon nest constructed from rammed 
earth , part of Spain's cultural tradition. 

Theory 

Contextualism is another important factor 
to consider when creating a meaningful and sus
tainable architecture. This term was introduced in 
the 1980's as a way to explain the relationship 
that the building should have with its surroundings 
(Figure 1.2) . Contextualism states, "buildings and 
building developments should be in context with 
their settings," it, "seeks to embrace the cultural , 
social and historical context of a work of architec
ture." When architecture exists in a remote area 
such as Granite Gap, one can embrace the con
text within the site and its history to develop that 
meaning and relationship that the two share. 
(Figure1 .3). 
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Fig. 1.4: Desert landscape at the Gap. 

Fig . 1.5: Local stone on site can be used as a 
building material 

Theory 

Issue: Sustainability 

As our natural resources are depleting at an in
creasing rate it is important to protect and find 
ways to r:.enew our natural resources for the future 
generations and to preserve our natural environ
ment. It is crucial to seek solutions and use tech
nology to reverse or slow the negative impacts 
that have been imposed on the environment. It is 
also important to achieve a sustainable architec
ture for arid and dry climates such as that of Gran
ite Gap. 

Performance Requirement: 

To design a building in an arid and hot climate that 
will sustain it self and preserve its natural environ
ment, while combining the use of contemporary 
materials and technology. 

Potential Design Requirement: 

The design of the facility will consist of the use of 
materials available within the site such as stone 
and earth. The use of technology in combination 
with the natural energy flows provided in the area 
will reduce the negative impact on our environ
ment and will provide for a self-sustained facility. 
Using geothermal technology will reduce the con
sumption of energy use. 

Issues 5 



Fig. 1.6: Entry to one of the tunnels at 
Granite Gap. 

Fig . 1.7: Steel is a commonly seen 
throughout the interior of mines and can be 
used in creating an industrial look when 
designing the facility. 

Theory 

Issue: Context 

In an architecture of today, meaning and experi
ence often is lost to function and to the needs of 
the user. Today's users do not fully take the time 
to take in architecture and see how it can relate to 
its surroundings and the story it tells. Very seldom 
is architecture fully experienced. 

Performance Requirement: 

By using the history of the context within the site 
and using the existing shapes and forms within 
the mines as a source of inspiration, a memorable 
architecture can be created and experienced by 
the user. 

Potential Design Requirement: 

The study of mining equipment and shapes of the 
minerals within the mines will be used as a guide 
to create the form of the buildings. These forms 
will be coordinated with the functions and needs of 
the user to create experience and evoke meaning. 
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Fig. 1.8 View of peak. 

Fig. 1.9: Interior View 

Theory 

American Heritage Center and Art Museum: 
University of Wyoming, Laramie 
Architect: Antoine Predock 

In studyir:ig the context of the area, Predock sees 
the site as an axis between the two distant 
ranges. Both of these ranges can be depicted by 
a single peak. Keeping this in mind the site was 
designed to serve as an axis point and connect 
the two ranges. 

The Heritage Center is comprised of a 
single peak as well that is the color of earth and 
resembles a mountain. The peak serves as a 
monument to the landscape (Figure 1.6 and 1. 7). 
The layout of the museum is defined by "nodes of 
fire and light. "1 This was done as to tie the mu
seum to its cultural and historical background of 
the Native Americans, trappers, and Oregon Trail 
emigrants. The building blends and coexist with 
the open space and environment in which it is in . 

'Baker, Geoffrey. Architectural Monographs No 49 
Antoine (Academy Group) 63. 
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Fig. 1.10.: Floor plans 
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Fig. 1.12: Main Level 

Fig. 1.11: Section 
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Fig. 1.13: Thorncrown Chapel 

Thorncrown Chapel 
Architect: Fay Jones 

Theory 

Thornchapel is an organic architecture 
that blen<;ls the exterior environment with the inte
rior making it one. The verticality of the chapel 
and grand scale coexist with the surrounding 
trees. The horizontal piece along the bottom of 
the chapel is made of stone which ties it to the 
earth. The structure is all comprised of thing deli
cate pieces that resemble the surrounding tree 
trunks. 

Fay Jones saw all of these details as 
"transitional areas where you 're trying to string out 
these inside-out relationships."1 He accomplishes 
this with the use of glass and southern-pine lum
ber as its main materials. The glass allows for the 
feeling of being outdoors and views while the 
wood gives the feeling of the surrounding trees. 

' Jones, Fay. Outside the Pale: The Architecture of 
Fay Jones. (University of Arkansas Press) 70. 
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Fig. 1.14: Thorncrown Chapel Elevation 
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Fig. 1.15: Thorncrown Chapel Plan 

Theory 

Fig. 1.16: Thorncrown Chapel Interior View 
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Fig . 2.1: The Geologist, Painting by Carl 
Spitzweg 

Facility 

Geology meaning earth and knowledge 
has long been the studied and reflected in archi
tecture. Not only does geology encompass the 
study of rock formations, soil , and minerals, it also 
extends these principles to the solar system. For 
centuries, we have tried to understand and inter
pret the work of the Egyptians, the Mayans work 
in creating temples all carefully aligned astronomi
cally and coordinated with our seasons. We have 
yet to understand some cultures and architecture 
in our own country such as that of Chaco Canyon 
and its sundial. 

The study of geology has provided us with 
the age of our planet and has helped us under
stand what makes us, the world we live in . It has 
helped us understand the formation of life itself 
and the delicate process of Mother Nature. 

Overview 



Facility 

The research facility and observatory should be a 
place for researchers as well as for groups of stu
dents in the field of research . The site and the 
observatory as a whole should be a place for visi
tors and the local citizens of the surrounding areas 
of Hidalgo County. The site and facilities provided 
should be an inviting and open place where peo
ple can learn about the environment as well as 
conduct research in an efficient manner. 

Goals: 

1. To create a facility where research can be 
conducted efficiently. 

2. To create a place where the citizens of Hi
dalgo County can learn about the Environ
ment. 

3. To create a facility that will coexist and re
spond to its context and culture of the area. 

Mission Statement/ Goals 



Fig. 2.2: Michael Faraday in his lab, photo 
by Harriet Moore 

Fig . 2.3: Biochemist lab, photo by Magnus 
Manske 

Facility 

Research Lab 

Definition: A workplace for the conduct of scien
tific research . 

Function: 
To provide an area where scientific research can 
be conducted in controlled conditions. A place 
where experiments and measurements can me 
performed in a safe manner due to hazardous 
chemicals that may be used. Research facilities 
cab be found in schools, government, or industry 
facilities, all depending on its purpose. It is also a 
place where data and results are recorded. 

E istemolo 
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Facility 

Issue: Day Lighting 

The sun can provide for the use of energy and the 
well-being of the user. Natural light can enhance 
the performance of the user and maintain a 
healthy thought process. Sunlight also provides 
for other uses such as energy to maintain the fa
cility and reduces the use of energy, while provid
ing a healthy atmosphere. Buildings are often 
designed and placed on site without any consid
eration of natural daylight, and the benefits that it 
brings. 

Performance Requirement: 

Take advantage of available sunlight, as a source 
to reduce energy cost and provide a comfortable 
working environment for the user. 

Potential Design Response: 

1. Provide overhangs necessary to block direct 
sunlight while allowing indirect sunlight in. (figure 
2.4) 

Issues 



Fig. 2.5 

Fig . 2.6 
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Fig. 2.7 

Facility 

Issue: Heating and Cooling 

Providing efficient cooling and heating can 
be achieved by taking advantage of the natural 
resources that the site provides. The orientation 
of the building and the use of technology can 
greatly reduce energy cost. It is important to keep 
steady temperatures in labs where chemicals may 
be stored as well as making sure that the tem
peratures are at comfortable levels so that the 
user can work productively. 

Performance Requirement: 

Take advantage of the materials on site (such as 
stone) , the sun , and underground water to provide 
the adequate temperatures year round while con
suming the least amount of energy. 

Potential Design Response: 

1. By using the stone on site, a thermal mass 
can be created to absorb and radiate heat. 

2. The underground pipes requ ired for a Geo
thermal System can be cooled or heated by run
ning and recycling continuously the water bringing 
to or pulling heat from the facility. 

3. Providing open spaces in plan wil l maximize 
the amount of daylighting into the facility to bring 
in winter sun . 

Issues 
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Fig. 2.8: Examples of closed systems. 

Opeft Loop Systoms 

.. 
Fig . 2.9: Example of an open system. 

Facility 

Geothermal Technology 

Geothermal technology is one of the most 
efficient ways to heat and cool a building . Geo
thermal heat pumps are cost effective and have a 
long life span. The heat pumps not only cool .the 
building , but also provide hot water. 

The heat pump takes advantage of the 
constant underground temperatures to bring or 
pull heat from the building through the use of wa
ter and a pipe system. There are two types of 
pump systems, closed loop and open loop 
(Figures 2.8 & 2.9) . The pipe systems can be 
drilled into to the ground anywhere from 100 to 
400 feet. 

Some benefits in using geothermal tech
nology include cost effectiveness, less mechanical 
equipment, durability, and less maintenance re
quirements. This technology is also used in resi
dential design due to its cost savings, good war
ranties, energy efficiency, and comfortable tem
peratures year round . 

S stems Anal 



Fig. 2.10: 16" RCOC Telescope 

Fig. 2.11 : Telescope Rotator 

Facility 

Observatory- Telescope 

1RCOS Telescope Statistics: 
Aries Ion-Milled Optics, made of Sitall C0115M 
glass 
Primary Diameter (clear)= 412.7 mm 
Primary Diameter (clear) = 406.4 mm 
Primary Thickness = 42.5 mm 
Central Hole Diameter= 95.0 mm 
Primary ROC = 2458.0 mm 
Focal Length = 3554.0 mm 
Nominal Focal Ratio = f/9 
Exact Focal Ration= f/8.745 

Secondary Diameter= 152.4 mm 
Secondary Diameter (clear)= 147.0 mm 
Secondary Thickness= 19.0 mm 
Secondary ROC = 1200.7 mm 
Secondary Obstruction 6.25" = 158. 75 
Secondary Obstruction Percentage= 39.06% 
Secondary Magnification= 2.7x 

Mirror Spacing (830.6 mm)= 32.7007874" 
RCOS 16" Back Focus From Mirror (355.4 mm)= 
13.992126" 
RCOS 16" Back Focus from Back Plate = 
10.0561" 
Back Focus Tolerance= 1/8" 0.125000 
Primary Central Hole = 101 .6 mm (Figures 2.10 
and2.11). 

1Star Shadow Remote Observatory. Nov-5-2007. 
http://www.starshadows.com/equipmenUindex. cfm? 
EquiplD=1 
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Facility 

Space: Reception/ Entry 

Activities: Transitional point from the outdoors to 
the indoors. Serves as a place where the user 
may be directed to other parts of the facility and 
be provided with information 

Performance Requirements: 

1. High ceilings to serve as a focal point. 

2. Large windows to allow natural light in . 

3. Sufficient space for information desk, work 
counter, computer, and seating area. Open space 
to allow for views to the outdoors and other areas 
of the facility such as conference areas and writ
ten labs. 

Users: Researchers/organizations and public 

Spatial Requirement: 150 sf 

S atial Anal 



Fig. 2.15 

Fig.2.16 

Facility 

Space: Administrative Offices 

Activities: Place where paperwork and filling will 
be conducted daily and where private meetings 
may take place. 

Performance requirements: 

1. Sufficient space for desk, filing cabinets, small 
table and chairs. 

2. Appropriate lighting at desk area. 

3. Window to allow view to the outdoors and al
low daylight in . Close access to reception/ entry 
area. 

Users: Lead researchers 

Spatial Requirements: 100 sf, each. 

S atial Anal 
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Facility 

Space: Meeting Room/ Conference 

Activities: Area where the users can come to
gether to discuss important activities or agendas. 

Performance Requirements: 

1. Large enough to seat 8-10 people. 

2. Appropriate energy efficient lighting. Acousti
cal treatment to soundproof the room 

Users: Researchers, organizations, and public 

Spatial Requirements: 200 sf 

S atial Anal 



r 
en .._en 

COQ) 
Q) (.) write-up 
-u u ro 

Fig . 2.19 

,, 
natural /" 

,, ,, ,, 

light < ... ,,, 
' ', 

Fig. 2.20 

l 

/ ,, 
v 

' wrtte-up 

' ' ' ... ... 
' 

lab 

~~ 
ill~ lab 
u~ 

Facility 

Space: Write-up Lab 

Activities: Area where researchers will write up 
lab and observation reports. 

P.erformance Requirement: 

1 . Sufficient space to allow desk and chair 

2. Desk located along wall with large windows 
Open space to allow easy access to lab and natu
ral light to come in . 

User: Researchers/ organizations 

Spatial Requirement: 240 sf 

S atial Anal 



Fig. 2.21 

Fig . 2.22 

• 
l en 
~en 
COQ) 
Cl>U -u 
UCO 

I i 
·· '--~~~~~---' 

Facility 

Space: Lab 

Activities: Area where research will be con
ducted and tested . This area will also contain 
rock and soil equipment. 

Performance Requirement: 

1. Adequate space to provide for the equipment 
needed. 

2. Clear walking isles. 

3. Close relationship to write-up lab. Appropriate 
ventilating/ heating/ and cooling system. 

User: Researchers and organizations 

Spatial Requirement: 720 sf 

S atial Anal 
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Facility 

Space: First Aid Room 

Activities: Place where an eyewash and emer
gency showers will be located as well as first aid 
equipment. 

Performance Requirement: 

1. Easy, open access to areas of research and 
chemical storage areas. 

2. Non absorbent flooring & drainage for wet 
areas. 

3. Provide 8-10 personal lockers for users & a 
ADA compliant emergency shower. 

User: Anyone needing aid 

Spatial Requirement: 240 sf 

S atial Anal 



Fig. 2.25 

Facility 

Space: Chemical Waste Room/ Storage 

Activities: Place for safe keeping of chemicals 
and other substances. 

Performance Requirement: 

1. Appropriate ventilation 

2. Adequate temperature control Sufficient space 
to allow for dry and cold storage 

User: Researchers 

Spatial Requirement: 200 sf 

S atial Anal 
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Facility 

Space: Special Lab 

Activities: Place where chemicals and other sub
stances can be prepared safely. 

Performance Requirement: 

1 . Appropriate ventilation 

2. Appropriate lighting over work areas. 

3. Non absorbent flooring . 

User: Researchers 

Spatial Requirement: 240 sf 

S atial Anal 
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Facility 

Space: Research Instrument Storage 

Activities: Place where outdoor survey equ ip
ment will be stored, & research equipment. 

Performance Requirement: 

1. Large space with appropriate shelving to hold 
equipment necessary 

User: Researchers 

Spatial Requirement: 300 sf 

S atial Anal 



Fig. 2.29 

Facility 

Space: Lab Instrument Storage 

Activities: Place where lab instruments will be 
stored, such as glassware, plastic ware, scales, 
and office supplies. 

Performance Requirement: 

1. Large space with appropriate shelving to hold 
supplies necessary 

User: Researchers 

Spatial Requirement: 240 sf 

S atial Anal 
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Facility 

Space: Prep- Lab 

Activities: Place where rocks & minerals are 
cleaned , cut and prepared . 

Performance Requirement: 

1. Sufficient space for equipment. 

2. Non absorbent flooring with proper drainage. 

3. Provide thicker walls for sound proofing . 

User: Researchers 

Spatial Requirement: 300 sf 

S atial Anal 
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Facility 

Space: Public Restrooms 

Activities: Restrooms for public and researchers 
at work. 

Performance Requirement: 

1 . Maintain privacy 

2. Closer to public area of the facility , maintain 
privacy. Provide energy efficient fixtures and 
plumbing fixtures 

User: Researchers and public 

Spatial Requirement: 150 sq ft. each (2) = 300 
sq ft 

S atial Anal 
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Facility 

Space: Mechanical Room 

Activities: Space where HVAC equipment may 
be installed and stored . Space where heat pump 
will be in place. 

Performance Requirement: 

1 . If possible try to locate centrally Provide 
proper wall thickness to reduce noise 

User: Users of the facility and people that may 
need to repair equipment 

Spatial Requirement: 480 sf 

S atial Anal 



Fig. 2.36 

(Jf·\ie~ -----. _______ _ 
11 --
.J 

Fig. 2.37 

Fig. 2.38 

Facility 

Space: Housing Unit 

Activities: Place where the researcher or group 
may temporarily stay while conducting their re
search. Place to pr.epare meals, sleep, shower, 
and relax. 

Performance Requirement: 

1. Separate single story units 

2. Views to the outdoors 

3. Open floor plan 

4 . Small kitchenette 

5. 2 bedrooms per unit that will allow for a full 
size bed and drawers Small standard restroom 
with efficient fixtures 

6. Small living area to allow for a regular size 
couch and TV unit Small utility closet for HVAC 

User: Researchers temporarily staying and small 
group organizations 

Spatial Requirement: 710 sf each unit (3) = 
2, 130 sq ft 

S atial Anal 



Fig. 2.39 

Fig . 2.40 

Facility 

Space: Observatory 

Activities: Place where the public and research
ers can star gaze and study the solar system. 

Performance Requirement: 

1. Provide clear and safe walk ways leading up 
to the observatory 

2. Provide adequate passive solar lighting in the 
evenings all along the path and observatory. 

3. Room large enough to store equipment nec
essary to run the telescopes. 

Room for three people at a time within the obser
vatory. 

User: Researchers and public 

Spatial Requirement: 150 sf 

S atial Anal 



Facility 

Space Square Footage (ft) 
Entry/Reception 150 
Office 100 
Office 100 
Conference 200 
Men's Restroom 150 
Women's Restroom 150 
Lab 720 
Write-up Lab 240 
Lab Instruments 240 
Special Lab 240 
Prep. Lab 300 
Research Instruments 300 
Chemical Storage 200 
Storage 240 

First Aid 240 

Electrical 240 
Mechanical 480 

Total 4,290 sf 

Observatory 150 sf 

Living/Dining Area 305 

Kitchen 90 

Restroom/Utility 75 

Bedroom 120 

Bedroom 120 

Total 710(3) = 2130 

Total Square Footage 5, 150 sf 

s atial Summa 
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Fig. 2.42: View.from afar 

Fig . 2.43: View of museum exterior 

Facility 

Ishikawa Prefecture Fisheries Research Center 
Architect: K. Kawasaki, Architect + OLLA Associates 

The facility is comprised of a total of eight 
buildings. Aside fro_m it being a research facility, it 
also includes a museum, garage, and breeding 
facility. The main structure is reinforce concrete. 

The goal was to create a facility that 
would incorporate the latest technology in fishery 
equipment and maintain a pleasant environment 
for the users. Another goal was to design and 
turn the bay into a "marine farm ."1 They achieved 
this through studying and understanding the 
propagation and cultivation process. 

The facil ity is a good example of how they 
took the context of the area as a way to approach 
design. The facility also incorporates technology 
in such a way that it gives the user the feeling of 
being in a ship while maintaining the equipment 
that runs the facility out of view or part of the char
acter of the facility. All equipment rooms, storage, 
and mechanical rooms were separated from the 
main buildings where public had access to. 

'Toh, Tadahiro. Laboratories & Research Facil ities: 
New Concepts in Architecture & Design. (Meisei 
Publications) 125. 
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Facility 

Fig. 2.44: Floor Plan 

Fig. 2.47: Exterior Views 

Fig. 2.45 Elevation 

Case Studies 



Fig. 2.48: Exterior View 

Facility 

Classroom, Laboratory, Administration Build
ing: California State Polytechnic University 
Pomona. 
Architect: Antoine Predock 

The facility is what Predock considers, "a symbolic 
gateway for the Cal Poly campus, a threshold be
tween the desert to the east and the city of Los 
Angeles to the west. " 1 The building contains a 
series of entries, paths, courtyards, bridges, bal
conies, all elements that add interest and allow 
the user to experience the facility . 

Although the boding is said to be energy 
efficient, the exterior lacks environmental friendli
ness. The building is surrounded by pavement 
and very little vegetation or outdoor shaded struc
tures. In plan the organizations of the rooms is 
very simple and linear. Spaces are kept open to 
allow for circulation . The window openings seem 
small in scale in comparison to the overall build
ing, so it gives the sense of being in an enclosed 
space from within . The big open views are kept in 
the interior courtyards so as to keep heat out and 
allow only indirect sunlight in . 

'Baker, Geoffrey. Architectural Monographs No 49 
Antoine Predock. (Academy Group) 57. 
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Fig. 2.49: Exterior View 

Fig. 2.51 : Floor Plans 

Fig. 2.50: Site Plan Case Studies 



Fig. 2.52: Exterior View of the corner windows 
facing the plaza's. 

Facility 

Tsigo Bugeh Village 
Architect: Van Amburg + Pares + Co. Architects 

This village consist of 40 townhouses that 
are all arranged around two plaza's. The site is 
called San Juan Pueblo, which is a Native Ameri
can reservation neat Santa Fe, NM. The forms 
and layout were inspired by the original pueblo 
that are still there. In form they are rectangular 
and very simple in shape and look like they are 
stacked resembling the old pueblos. 

The original pueblos were constructed of 
adobe, wood, and stone. The townhouses have a 
stucco finish which is what is used in New Mexico 
as an exterior finish giving it .an adobe look. The 
units are two story, but have high ceilings to give 
them the look of the old two story pueblos 
stacked. The cultural past of the old pueblo influ
enced the site layout. The units surround two pla
zas. One of the plazas is al igned along the suns 
path and the other is aligned with the spring and 
fall summer solstice. 

In plan the layout is very simple and open. 
The users wanted an efficient layout considering 
that they were build as low income housing and 
sold based on need. All parking takes place be
hind the house units, this keeps the plazas open. 
The wide and open spaces within each unit were 
designed with the intention of encourag ing family 
and commun ity life. All the units also have a cor
ner window that faces the plazas and to allow a 
view of the streets (Figure 2.55). The kitchen 
cabinets have wheels so that the owner can re
configure the layout as they may choose too. 

Case Studies 
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Fig. 2.53: Small Kiva by one of the townhomes. Fig . 2.55: The desert in full color. 

Fig. 2.54: Site Plan Fig. 2.56: Simple kitchen layout. 
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Fig. 3.1: Granite Gap 

Fig. 3.2 : Rattlesnake 
in rocks at the Gap 

--------------------

Context 

The Southwest 

Granite Gap is located on t.he southern
most western corner of the New Mexico, along the 
Arizona border. The.climate is hot and arid with 
cooling temperatures in the evenings. It is a de
sert landscape with rocky terrain and where traces 
of dried up arroyos can be seen that show the 
rainy season has passed. (Figure) The south
west is a place filled with an abundance of life. 
Life can be seen here as a form of craft and inge
nuity adapting to the extreme temperatures and 
periods of drought. 

Wildlife is abundant in this region although 
at plain sight it may appear as if there is not a sin
gle living creature in cite. Life is everywhere, just 
as one thinks we are alone we can pick up a rock 
and it is always a surprise what one may find hid
den underneath . The Gap is home to several 
unique species of animals. Many of the aban
doned mines have become home to several spe
cies of bats. Mountain lions can be spotted on 
rare occasions at the top of the mountain looking 
off into the valley. Ringtail cats are also inhabi
tants of some of the abandoned caves. The rock 
formations and heat make the perfect home for 
the Mohave and Diamond Back rattlesnakes. 
(Figure) Many people from surrounding areas 
frequent this part of the region because of the 
abundance in bird species that migrate year 
round . 

Overview 



Fig. 3.3: View from 
the Gap looking West 

Fig. 3.4: Mine entry 

Context 

The southwest skies, especially the area 
near the Gap and Portal Arizona provide the per
fect opportunity for star gazing enthusiast. 
(Figure) New Mexico has many areas such as the 
Gap that still remain .remote and untouched by city 
lights, and with a high number of clear skies year 
round, the nights are only illuminated by the stars 
up above. The Gap is an area that is surrounded 
by abandoned mines which also provide the op
portunity for geologists to explore the many rock 
formations and minerals found within the caves. 
(Figure) 

Overview 



Fig. 3.5: County Map 

Fig. 3.6: View of ghost town lo
cated on site 

Context 

Granite Gap was a pass used frequently 
around the years of 1876-1950's, after the Chirica
hua Apache Reservation was dissolved. It was in 
the year 1879 that mining claims were first re
corded at the Gap. 

The closet place that provided the area 
with water was three miles south in a little town 
called San Simon Cienega. Water was brought in 
wooded barrels by was of wagons. It is said that 
at the time the mine was in use, about two hun
dred people may have lived at the Gap. The pri
mary minerals mined were silver, lead, zinc, and 
cooper. Mining ended in the 1950's causing the 
camp sites and people to over time disappear as 
well. 

His to 



Fig. 3.7: Palace of the Governors, Santa Fe, 
NM. 

Fig . 3.8: Examples of some of the stone work 
found at Pueblo Bonito. 

Context 

New Mexico's architecture can be dated 
back to over 1,500 years ago. These early struc
tures took the form of a pit house and were large 
in size to house multiple families. Very little of 
these structures remain today. 

The pueblo Indians in years to come, built 
their pueblos with similar materials, but most im
portantly with what was readily available within 
their region . Like the first architecture of New 
Mexico, these structures where large in size and 
made with earth. These built forms were one with 
the environment. The colors blended in with the 
terrain and nature. Many of the structures that 
survive today have been dated as far back as 
1610, such as the Palace of the Governors, in 
Santa Fe, NM (Figure 3.7). 

Adobe was the preferred method of con
struction and in majority of the cases, the only 
method of construction . Earth is an abundant ma
terial and worked well as adobe in the hot and arid 
climate of New Mexico. It is said that the adobe 
technique was brought to New Mexico by the 
Spaniards. "Adobe as a material , however, had 
been used in the Southwest long before Span
iards arrived."1 

Other materials used included stone. The 
stone was often taken from the site and was 
shaped with stone hammers. Adobe was used as 
mortar. This method of construction held up bet
ter than adobe and was done with great precision 
(Figure 3.8). 

1 Bunting, Bainbridge. Early Architecture in New 
Mexico. (University of New Mexico Press) 9. 
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Fig. 3.9: Aerial view of the red rocky terrain. 
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~ Mo * Site Location 

Fig. 3.10: Highway 80 is the main access to 
the site location. 

Context 

The Gap is bisected by Highway 80 and it 
is the only access to the site. On each side of 
Highway 80 bright brown and reddish rock forma
tions reach for the sky as it overlooks the Rodeo 
valley. (Figure) The cite is very remote and there 
is not a single building in site for about 6 miles. 
(Figure) The terrain is rocky in nature and traces 
of fine gravel and sand are visible due to the ar
royos that run through the site during the rainy 
season. Due to the quiet and natural landscape 
many people from the surrounding towns including 
towns in Arizona frequent the area for birding and 
star gazing the clear dark skies. 

Site Anal 



'Fig . 3.11: Climate & Views: Analysis of climate 
patterns and ideal views. 

'Base map provided by Live Search Maps. 
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'Fig . 3.12: Topography and Drainage: Direc
tion of water off the site towards the arroyo on 
the west side. 

'Topo map provided by Abandon Mine Land 
Program. 

Context 
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'Fig . 3.13: Traffic and Noise Analysis: patterns 
of moderate and light traffic. Occasional noise 
from major road is indicated by red arrows. 

'Base map provided by Live Search Maps. 

Context 

Site Anal 
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Fig. 3.14: Highway 80 is the main access to 
the site location. 
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Fig. 3.15: Highway 80 is the main access to 
the site location . 
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Context 

The closest towns to the Gap are Rodeo 
and Lordsburg . The Gap is part of Hidalgo 
County. (Figure) The county was established in 
1919, a time when the mines at the Gap were ac
tive. Based on the 2000 census the population 
was said to be 5,938 people with a very low in
crease in population. The population is greatly 
spread out within the county. The median age is 
35 and 53.80% of the households are married. 
The majority of the people in the county consist of 
56% Hispanic and 42% White Non-Hispanic. 
(Figure) The estimated median income household 
income in 2005 was $27, 261 . 
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• On average , the warmest month is lune. 

• The highest recorded temperature was 114°F in 1994. 

• On average , the coolest month is January. 

• The lowest recorded temperature wes - 14°F in 1978. 

• The most precipitation on average occurs in July. 

Fig. 3.16: Monthly weather averages, 

Context 

Granite Gap is located in a hot and arid 
region. The daily high temperature reached dur
ing the hottest month of the year is around 99 de
grees and the average low during this same 
month is around 68 degrees based on the 2004 
record . The daily high temperatures reached dur
ing the coldest month of the year are around 58 
degrees and the average low is around 25 de
grees. July is the month with the most precipita
tion and the average is about 2 % inches. Humid
ity levels in the morning can average about 60% 
and in the afternoons to about 34%. March and 
April are the months with the highest wind speeds 
averaging 8 miles per hour. The average percent
age of possibility of sunshine is 85%. (Figure) 

Climate 



Context 

Fig. 3.17: View of proposed site from west 

Fig . 3.18: View from east side of Gap across the street. 

Fig . 3.19: View of one of the mines on site. 
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Fig. 3.20: Highway 80 view as the site is ap
proached. 

Fig . 3.21 : View of existing structures on site, 
part of a tourist attraction (Ghost town) 

Context 

Fig. 3.22: View from Highway 80 across the 
street from the site looking northwest. 

Fig . 3.23: View of the open skies looking from 
the south side of the site. 
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Fig. 3.24: Highway 80 bisecting the Gap and 

Fig . 3.25: Highway 80 is the main access to 
the site location. 

Context 

Fig. 3.26: Highway 80 is the main access to 
the site location. 

Fig. 3.27: Highway 80 is the main access to 
the site location. 
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Fig. 3.29 

building 

Fig . 3.30 

Context 

Issue: Sustainability 

The facility will be located in a region that is hot 
and arid. In climates such as this, it is often diffi
cult to maintain comfortable level of cooling and 
heating while maintaCning energy cost low. It is 
critical to be able to preserve water in such areas 
as well and to be conscious of the landscaping 
provided on site. 

Performance Requirement: 

Take advantage of the hot and arid climate as a 
source to reduce energy cost. 

Potential Design Response: 

1. Solar panels will be used as a means of solar 
heat gain to produce renewable energy. 

Performance Requirement: 

Providing appropriate vegetation for the zone in 
which the site is located will reduce the use of wa
ter and not disturb the natural habitat. 

Potential Design Response: 

1. The existing vegetation will be kept and dis
turbed as little as possible. 

2. Drip system will be put into place where new 
vegetation is introduced. 

Issues 



clear 

Fig. 3.31 

Context 

Issue: Safety 

The facility will be located in a remote area with a 
terrain that varies greatly in topography. The area 
is rich in wildlife and some of the wildlife can be 
potentially hazardous to the user of the facility 
such as the native Mohave and Diamondback rat
tlesnakes that inhabit the rock formations around 
the site. 

Performance Requirement: 

By having clear and defined outdoor walkways, 
safety can be provided for the user. 

Potential Design Response: 

1. Using stone and concrete, walkways will be 
wide enough as to provide easy visibility and to 
ensure that the user will not walk to close to rock 
formations where potential wildlife may be dwell
ing in . 

Issues 
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Fig. 3.32 
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Fig. 3.33 

Context 

Issue: Access to the site 

The site is located in a very remote area 1 O miles 
from the nearest major interstate and adjacent to 
a highway. All traffic.will run through this highway 
and will also serve as the only access point to the 
site. 

Performance Requirement: By placing clear 
signage, the visitor of the facility will know where 
to access the site and how to get to their parking 
destination. 

Potential Design Response: 

1 . Place parking lot on the flattest part of the site. 

2. Provide clear entrance to the facility. 

3. Provide handicap parking closet to the facility. 

Issues 



Fig. 3.34: Exterior View 

Context 

Taliesin West 
Architect: Frank Lloyd Wright 

The house is located out in the southwest twenty 
five miles outside of J:>hoenix, Arizona. The cli
mate is hot, very hot and arid . In climates as 
such, it is critical to build and design keeping in 
mind the surroundings and trying to take advan
tage of what the site has to offer. The desert can 
be a harsh place, but Wright managed to coexist 
with it and "was able to tame"1 it. 

The original materials were carefully cho
sen and suited for desert climate. The roof con
sisted of a white canvas that reflected the heat. 
The walls are of thick stone construction which 
also help keep the place cool in the extreme tem
peratures. He also designed a trellis system to 
help block some of the sunlight. In plan the site 
has zig sagging walls that are intended to protect 
the people from snakes. Landscaping was kept 
as is to preserve water. The windows were made 
of white canvas and could be opened or closed to 
allow air in and would diffuse light. Screen open
ings are all around the buildings to allow for cross 
ventilation . 

'Heins, Thomas H. Frank Lloyd Wright: West Portfo
lio. (Gibbs Smith) 38. 
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Context 

Fig. 3.36: Desert landscaping. 

Fig . 3.35: Exterior view of stone work. 
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Fig. 3.37: Exterior view of Pueblo 

Taos Pueblo 
Architect: Collective 

Context 

The Taos Pueblo is located 3 miles North 
of Taos, New Mexico_. This pueblo can be dated 
back to the sixteenth century. The pueblo was 
built in a rural area where the climate is hot and 
arid . The main construction materials used 
throughout the pueblo consisted of adobe brick 
masonry and wood cedar. The architectural style 
is considered to be Southwest Vernacular. Very 
simple in shape these rectangular forms stacked 
respond well to its surroundings. 

The Pueblo is still in use with the help of 
some modifications. Each year the walls are re
plastered as part of a relig ious ceremony, the 
roofs are made of cedar logs with grass and a 
thick layer of mud to hold it all in place. This is a 
good example of how people have taken what is 
available to them locally and built a whole commu
nity in which to live. It not only responds to the 
site but, to the climate as well. 
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Fig . 3.39: The round built forms 
are known as Kivas which are used 
as ovens. 
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Fig. 4.1 : Concept sketches 
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The beginning of the design phase began with concept sketches. At this stage the main concern 
was to start combining the spaces listed in the space summary and get some design ideas on pa
per keeping in mind the thesis abstract. 

Concept Sketches 
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Fig. 4.2: Board 1 of schematic design 

The design phase was di
vided into four parts. The 
first part was schematics 
design. During this phase 
three design ideas were pro
posed at the end of MDS1 . 
Each scheme had its strong 
points and weak points so 
from there parts were taken 
from each to move on to the 
next phase of design. 

The schemes all were de
signed keeping in mind the 
context of the site and sus
tainability. This was also a 
time to understand what the 
site offers and how a facility 
can be incorporated. 

Schematics 
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Sc eme1 

Fig. 4.4: Overall site plan 
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Scheme 1 was the first attempt at designing the lab facility . At this stage what was most difficult 
was understanding the facility needs and spaces so that rooms could be laid out accordingly. The 
space diagrams created at the beginning stages where used as a guide. For this scheme the 
overall shape of the main lab was based on a lab module of 10'x24'. This module was used to lay 
out spaces and included circulation patterns. All the buildings on site were kept at a closer prox
imity to allow for walking and experiencing the site. 
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Sc eme1 

/ 

Floor Plan 

Observatory Housing Plan (scale 1132"=1 '-0") 

Fig . 4.5: Floor plans and perspectives 

A trellis system was added to the lab to help block direct sunlight on the south and west side. 

Schematics 
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Sc eme1 
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West Elevation (scale 1116"•1 '-0") 

Fig. 4.6: Elevations 

Part of the design response was to create a facility that would coexist with its surrounding and to 
reduce the amount of land disturbed. This scheme failed in that aspect because natural topogra
phy of the land was not taken into consideration . Most of the site as shown above was leveled. 

Schematics 
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Fig. 4.7: Enlarged site plan 

For scheme 2 the building began to blend in more with the site, but still not enough. The location of 
the observatory was also revised and placed at a closer proximity to the lab. The majority of the 
open spaces and views were kept to the west facing the flatter part of the site so once again shad
ing devices were placed above windows and doors. 
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Observatory Housing Plan (scale: 1/32"=1 '-0") 

Fig . 4.8: Floor plans and perspectives 

Some of the structure was left exposed to give it a more industrial look. Mine openings always 
have the structure exposed showing how the stone above is supported. 

Schematics 
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Fig. 4.9: Elevations 
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Fig . 4.1 O: Enlarged site plan 
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Scheme three was stepped a little more into the site. It seemed the more I worked on getting ideas 
out the more comfortable I got with the site. The site was the biggest challeng in trying to under
stand its topography and how it can work with the buildings. The observatory was moved once 
again to a higher point for a better view. 

Schematics 
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Scheme3 

FLOOR PLAN 

SECOND FLOOR PLAN 

THIRD FLOOR PLAN 
(scale: 1/32"=1 '=0") 

Fig . 4.11: Floor plans and perspectives 
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Fig . 4.12: Elevations 
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Fig. 4.13: Board 1 of preliminary design 

The preliminary design 
phase marked the begin
ning of MDS2. During 
schematic reviews com
ments and advice was 

- given by the instructors 
and advisor. Each 
scheme had its strong 
points as it did its weak 
points. Keeping that in 
mind, qualities of each 
were taken to create a 
fourth design. 

It was suggested that the 
observatory be placed at 
the highest point of the hill 
to maximize views and the 
experience of the site. 
The path was then re
routed to go around the 
hill. The walking trail was 
existent already so only a 
short part was added to 
reach the observatory. 

It was also suggested to 
have the building partly 
underground so that it ap
pears to come out of the 
hill. To help maintain the 
land as natural as possi
ble, the decision of cantile
vering the building was 
made. 

Preliminary 
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Fig. 4.14: Board 2 of preliminary design 

By cantilevering the facility 
much of the land was left 
as is. This decision was 
also done keeping in mind 
the tracks used to pull the 
carts out of the mines as a 
source of inspiration. By 
doing so the views and the 
experience were enhanced 
and also created the op
portunity for landing points 
were the user can stop 
and admire the open skies. 

Preliminary 
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Fig. 4.15: Final qualifying boards 1-3. 
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During the preliminary design phase, access to the facility and emergency exits where not well ad
dressed. At this point additional comments taken from the preliminary stage were taken into con
sideration. During the preliminary phase I had not given thought to the types of roofs. It was de
cided that the lab part of the facility and the highest point of the facility would have a pitched roof. 
The trellis work also had perforated metal panels randomly located to block sunlight. The decisions 
made for the facility were also reflected on all housing units so that there was a form of unity cre
ated between all buildings on the site. The use of local stone was also incorporated as a building 
material; this helped in creating a facility that blended more with its surroundings. Much of the lo
cal architecture uses the stone as a building material. This was another reason for the use of the 
stone. 

Qualifying 
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Fig . 4.17: Floor plans 
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Fig. 4.18: Elevations 
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For the final phase 
the design submit
ted for qualifying 
was taken and 
further refined . 
During the qualify
ing stage all col
umns were simple 
and square in 
shape. The col
umns were 
changed to a ta
pered shape and 
twice the size so 
that they had a 
more massive 
look. The win
dows were also 
changed to a lar
ger size to allow 
more light into the 
lab. As a result 
the overhangs 
were also in
creased to help 
block the south 
and west direct 
sunlight. 

Final Phase 
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Fig. 4.20: Enlarged site plans 

The observatory remained in the same location as it was for qualifying. The shape of it went from 
round to a tapered look to resemble the stone columns. The location became ideal because it 
offered excellent views not only during the day but for people who choose to bring their telescopes 
at nighttime. The road that leads to the housing units and toward the observatory was existing. 
This influenced the decision of where to locate the housing units. Close to the existing road and 
housing there were also many existing trails leading to the mine openings, so this also became a 
good opportunity for the user to experience the site as they made their way to the mines to collect 
minerals. 

Final Phase 
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Fig. 4.21 : Floor plans 
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As the users of the facility approach the facility they are greeted by massive tapered columns that 
support a trellis system. The trellis systems creates interesting shadows and also maintained an 
openness. The vegetation was kept as is and surrounds the building . The facility was separated 
into the public areas which are all located at the center once the facility is entered. Working and 
storage areas were kept at the very back and the private office areas close to the entry as their 
use would be minimal. The labs and write-up areas are the areas of most use, therefore those 
have a more open feel to them and have the most views to the outdoors. 

Final Phase 
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Fig. 4.23: Elevations 

The hosing was kept to a minimum and very simple since the main focus was the lab. The ob
servatory was also simple and I think I could have done more to make it a more dramatic and 
experiential place to be. It was suggested that I should have made it much taller. 

Final Phase 



--------------------------------~II Process 

.. ~-.. .. E) 
~ I ! 
.. 'OI ~ ll1lUTT 

-n 

IITT. UV...-
1.C H 

~ 
MECHANICAL PLAN ••• SCAlf ' 11• · - 1·-o· 

.. , 

LEGEND: 
SUPP\.Y AIR 

RET\JRNAJR 

-

HVAC EQUIPMENT -

MECHANICAL PLAN II •• SCALf ' 1/8"• 1'·0" ~ 

Fig. 4.24: HVAC Plans 

A geothermal sys
tem was the 
choice made due 
to its energy effi
ciency. Since the 
facility was not 
large in square 
footage very few 
well-fields were 
required . Each 
housing unit also 
had its own well
field . The lab was 
divided into zones 
when the duct 
work was laid out. 
Public areas, pri
vate, and each lab 
had its own unit 
allowing for tem
perature control. 

Final Phase 
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Fig. 4.26: Structural details and building sections 
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Fig. 4.27: Perspectives of lab 
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Fig. 4.28: Vies of the contoured site 

Fig. 4.29: Lab 
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When this project first began, two semesters ago, 
many ideas and thoughts were running through 
my mind. The site chosen had so much to offer 
and it was a challenge trying to figure out what 
would be the best way to approach design in order 
to preserve as much of the site as possible. 

This process taught me to really appreciate and 
value what the site had to offer, because every 
place has natural beauty if one takes the time to 
look. With the help of my professors and the de
sign ideas I had, I feel I was able to successfully 
address the design issues and create a facility 
that coexist with its surrounding. 

Although, I am satisfied with the end results, if 
given more time there are parts that I would have 
changed. I feel the design was kept simple in 
form and would have liked to of created a more 
dynamic and expressive facility. Working with a 
site that had a hilly terrain intimidated me at first. 
The more I worked with the site and referenced 
the program the more I feel the design of the facil
ity progressed and responded to the site. 

Despite some of the challenges, I feel each phase 
and comments from my professors taught me 
something new each time. This knowledge was 
slowly compiled over the two semesters to create 
a final design. 
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