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ABSTRACT

This design practicum presents a proposed dental clinic and mix-use facility in Comitancillo, Guatemala. 

The clinic is for use by Dentistry for All (DFA), a Canadian volunteer organization that conducts dental 

clinics in Comitancillo biannually. The building use is intended to be shared with a local organization based 

in Comitancillo, whose primary goal is to improve the quality of life for the Maya Mam Community. During a 

volunteer experience with DFA, in November 2016, I was able to immerse myself in the culture and the place, 

gaining a deeper understanding of both. Engaging people through innovative, responsible and sustainable 

design solutions, while developing a space that fosters positive experiences, a sense of well-being and a 

sense of place, was the design philosophy and driving force behind the proposed dental clinic and mix-use 

facility in Comitancillio.
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FOREWORD
This practicum presents a proposed dental clinic and mix-use facility in 

Comitancillo, Guatemala. The clinic is for use by Dentistry for All (DFA), a 

Canadian volunteer organization that conducts dental clinics in Comitancillo 

biannually. The Maya-Mam Research and Development Association (AMMID), 

a local organization based in Comitancillo, shares occupancy with DFA, in a 

building that was designed from the inside out. The human experience in space, 

the importance of a sense of place and the physical and emotional comfort of 

both the patients and DFA’s volunteers, were equally critical to the design of 

the functional spaces that orchestrate the most efficient work environment for 

AMMID, DFA’s dental professionals and the volunteer staff. The building form 

developed as a response to the required functional adjacencies between the 

clinic and the flexible, mix-use spaces that will be shared interchangeably by 

DFA and AMMID. Samuel Mockbee, a late American architect with a socially 

rooted design philosophy, believed that the best way to make architecture 

is by letting the building evolve out of the culture and the place.1 During a 

volunteer experience with DFA in November 2016, I learned about the work 

that DFA does in the community and about the culture of the Maya Mam 

people. This experience fostered a deeper understanding of a sense of place, 

which revealed the ‘Genus Loci’ of Comitancillo. Creating familiarity and the 

notion of honest design inspired the use of natural and regional materials. 

Materials were selected based on availability and maintenance requirements. 

Using raw materials and allowing the natural weathering patinas to develop 

over time, is an economic design decision that permits the building to age 

with grace, minimizing maintenance and cost. Rammed earth construction, 

regionally harvested wood, board formed concrete (a locally available 

material) and corrugated sheet metal, make up the building palate. The 

patina of weathering, raw materials allow the building to blend into the natural 

environment; through the time sensitive process and the idea  of  “beauty and 

humility found in imperfections”, inspired by the Japanese concept of ‘Wabi 

Sabi’.2

The building orientation and form developed as a response to the carefully 

considered site conditions, including the prevailing North West wind, which 

aids in passive ventilation, the natural slope of the site, which propels the 

gravity fed composting toilet and rainwater collecting systems. Merging the 

built environment and the natural environment through this holistic approach 

1 Dean, Andrea Oppenheimer and Timothy hursley. Rural Studio: Samual Mockbee and 
an architecture of decency. New York: Princeton Architectural Press, 2002. p.2
2 Crispin Sartwell, Six Names of Beauty. New York, NY: Routledge, 2004. p.114

was inspired by a Modernist philosophy that conceived of embedding the 

building ‘in the hill’. Visually it creates a low and modest profile from the North 

elevation, blending it into the beautiful cemetery, a local sacred place that 

borders the site to the North. The thermal mass of the site, the rammed earth 

walls and board formed concrete walls aid in the thermal regulation of the 

interior, keeping it cool during the day. The north-south building orientation 

allows the interior spaces to benefit from the daylight while the overhangs 

regulate and control heat-gain during the summer months. Frank Lloyd Wright 

wrote: “No house should ever be on a hill or on anything. It should be of the 

hill, belonging to it. Hill and house should live together, each happier for the 

other.”3   This is the inspiration for an holistic, almost symbiotic approach to the 

design. Methodologies in Biodesign further aided in exploring the connection 

between humans, the built environment, and the natural environment. The 

passive ventilation system in the proposed design was inspired by the work 

and findings of architect Mick Pearce, and researchers, Rupert Soar, and 

Scott Turner as they investigate the passive ventilation system that cools 

African termite mounds. Using these principles seen in nature and applying 

the concept to the built environment creates an opportunity to connect the 

built and natural environments more harmoniously.

Rethinking the way we design, build and inhabit our world is critical to creating 

contemporary, sustainable and relevant designs that consider both human 

needs and the natural environment. Nature and the built environment have 

coexisted as two opposing forces for many years. Biodesign methodologies 

potentially offer the opportunity to bridge the gap and restore harmony between 

the living and the constructed, as these methods demand an awareness of 

nature. Humans are a part of the natural environment but arguably disconnected 

from it as we are contained within artificial architectural environments. 

Architect, Samuel Mockbee believed that architects and designers “should 

take the lead in procuring social and environmental change,” therefore it is 

our responsibility as designers to create spaces for social change in which the 

built and the natural environment coexists harmoniously. Connecting people 

with nature through innovative, responsible and sustainable design practices 

while developing a space that fosters well-being, a sense of place and 

positive experiences were the design philosophy and driving force behind the 

proposed dental clinic and mix-use facility in Comitancillio, Guatemala. 

3 “Frank Lloyd-Wright; Quotes”. Frank Lloyd Wright. Accessed August 26, 2016. Http//
fallingwater.org/37/.
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CHAPTER 1 | INTRODUCTION
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1.1. PROJECT OVERVIEW |
This practicum explores a phenomenological approach to gathering 

information that inform design. It draws from literature regarding Biodesign 

methodologies, socially and environmentally conscious design practices, 

practical and sensorial observation, and a personal volunteer-travel 

experience to develop the design proposal for a mix-use facility that will 

house a permanent dental clinic and two portable satellite dental clinics for 

use in Comitancillo, Guatemala. The clinics are for use by Dentistry For All 

(DFA), a Canadian volunteer organization that has been conducting field 

work in Guatemala since 1995.1 To date, DFA has been using “make-do 

environments” to provide dental care to people in rural parts of the country. 

This includes setting up clinics in community halls, schools and even in an 

unused performance space, across from the town landfill in Comitancillo.2  

These kinds of environments are less than desirable for both patients and 

DFA’s volunteer workers. DFA has thus expressed the need for a better facility 

in Comitancillo and has since purchased land with the goal to build a mix-use 

facility that will be shared with The Maya-Mam Research and Development 

Association (AMMID). AMMID is a local organization based in Comitancillo, 

that works toward enhancing the quality of life for the Maya Mam people in the 

community. The building will house DFA’s permanent and temporary dental 

clinics, as well as AMMID’s administration offices, social spaces and training 

facility. DFA’s clinic is the primary objective for this practicum project, as 

the main goal is to provide a better environment for both DFA’s patients and 

volunteer workers. Furthermore, DFA has expressed the need to reach out 

to the rural communities in the vicinity of Comitancillo, to provide dental care 

to those who are unable to travel due to financial or physical disabilities or 

constraints. The practicum focus was originally centered around the portable 

clinics, but due to the opportunity to travel to Comitancillo, and to see the 

newly purchased site, the focus shifted towards the permanent facility. The 

portable clinics can be developed at a later stage. The concept for these are 

to provide an optimal work environment in which DFA can administer state 

of the art dental care to a community where professional dental care is only 

available in sometimes difficult to reach, neighbouring cities.

1  “HOME.” HOME of Dentistry for All. Accessed February 11, 2015. http://www.dentistry-

forall.org.

2   IBID.

The proposed design for the permanent dental clinic provides DFA with 

spaces informed by theories and methodologies in Biodesign, Portable 

Architecture and an investigation into the importance of Place-making, 

especially in the context of cross cultural design and temporary-use spaces. 

A personal travel and volunteer experience with DFA, to Comitancillo gave me 

the opportunity to absorb the local culture and observe and experience the 

work conducted by DFA, to gain a complete and rich understanding of what 

Comitancillo offers and what DFA and the patients need. ‘The relationship 

between the built and the natural environment,’3 inspired an investigation into 

nature’s systems and how the principles identified therein can be interpreted 

as solutions to design problems, along with the cognitive and emotional 

benefits to humans, when architecture engages the natural environment. A 

literature review further investigates the significance of the human experience 

in the built environment through considering a phenomenological approach to 

architecture in the context of ‘place making.’ The consideration of human needs 

and environmental conditions, the importance of understanding local building 

materials and techniques and the significance of portable architecture in the 

context of dental care facilities, furthermore, endows the literary component 

of the practicum. Personal, physical, emotional and practical experiences 

attained during a two-week volunteer trip with DFA, to Comitancillo, Guatemala 

profoundly influenced the work. I conducted site studies and measurements 

and an analysis of DFA’s current work environment, which provided a 

clear understanding of how the existing dental care facility works and what 

is needed to improve it. The experience of being in Comitancillo with DFA 

provided me with an understanding of the specific requirements of DFA’s 

volunteers and offered me a much clearer understanding of the geographical 

and regional conditions and the site opportunities and constraints. All of which 

were major factors considered during the design of the proposed dental clinic. 

This practicum proposes an architectural design with a focus on the interior 

environment, informed by site-specific, regional and environmental conditions 

(both interior and exterior). Considerations include functional, material and 

mechanical requirements, specific to dental care facilities, human factors, 

3 FAR ROC Design Compitotion, http://www.farroc.com/ Accessed January 2017

including the psychological, social, cultural, sensorial and ergonomic factors

along with the functional, physical and emotional needs of both the local 

community of Comitancillo and the multinational volunteer community of DFA. 

All the factors were considered to provide a broader understanding of the 

requirements that are essential to an optimal dental care environment. 

The new building, which houses the permanent dental clinic is a flexible and 

adaptable mix tenant space that can be utilized year round, based on DFA’s 

needs and availability. The portable dental units will be used by DFA only, on 

an as needed basis. Both mobile units will be durable, lightweight and easily 

deployable to facilitate DFA in providing fast and efficient care. 

The designs proposed and presented herein are prototypes only. DFA can assess, revise and 
build upon them. Please note that the drawing sets provided are in the design development stage 
and not for construction.
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1.2  OPERATIONAL DEFINITIONS |
“Biodesign is an interdisciplinary field where man-made and natural systems 

intersect. Biodesign investigates and analyzes natural systems and principles 

and translates the methodologies into man-made environments at every 

scale.”4

Biophilia is a term that refers to a love for the living world; the “affinity” of human 

beings for other life forms. Biophilia refers to our embedded natural desire to 

connect with nature or to have repeated and sustained engagements with 

nature, as this has been theorized to have positive emotional and cognitive 

effects on human beings.5

Biomechanics is the study of mechanical laws as they relate to the structures of 

living organisms; how they move in nature and how this can inform the moving, 

mobile systems in a human-made object or environment. Biomechanics is an 

example of biomimicry.

Biomimicry is a method of using the entities and processes of biological 

systems, materials, and structures as a model to solve design problems and 

to inspire the appropriate material choices. “Biomimicry is an approach to 

innovation that seeks sustainable solutions to human challenges by emulating 

nature’s time-tested patterns and strategies.”6 This practice does not refer to 

copying the systems and hoping for a positive outcome, but rather to learn from 

the principles applied and translating these into functional design solutions.

‘Genius Loci’ is “the guardian spirit of a place,” or from a phenomenological 

and architectural perspective, “the distinctive character or atmosphere of a 

place with reference to the impression that it makes on the mind.”7 Atmospheric 

qualities such as light have been described to reveal the genius loci of a place.

4 Tijen Roshko, ‘Bio-Design Course Outline’, Introduction, 2008.
5 S. Kellert and E. Calabrese, 2015. ‘The Practice of Biophilic Design’. Accessed Janu-
ary 2015, www.biophilic-design.com.
6 What is Biomimicry? Accessed July 26, 2016, https://biomimicry.org/what-is-biomimic-
ry/#.V5jPmRTZpg0
7 Dictionary.com, Retrieved July 26, 2016, http://www.dictionary.com/browse/genius-
loci.

“The Integrated Design Process (IDP) is a method for realizing high 

performance [sic] buildings that contribute to sustainable communities. It is a 

collaborative process that focuses on the design, construction, operation and 

occupancy of a building over its complete life-cycle.”8

Phenomenology is the study of structures of consciousness as experienced 

from the first-person point of view. The core fabric of an experience is its 

intentionality; it is being directed toward something, as it is an experience of 

or about some object.9

Space is a measurable area that does not need context to be defined. 

Dimensions of height, depth, and width, within which all things exist, is what 

composes a space.

Place, conversely, has context. ‘Place’ usually has a particular position in 

space and is occupied by someone, either physically or through memory. 

Place has ‘meaning’ to the people that use it or remember it.

Supportive Design Theory promotes design strategies, which foster a 

low stress environment and facilitates psychological, physiological and 

behavioural well-being for all. 10

“Sustainable Design seeks to reduce negative impacts on the environment 

and the health and comfort of building occupants, thereby improving building 

performance. The basic objectives of sustainability in the context of the built 

environment are to reduce consumption of non-renewable resources, minimize 

waste, and create healthy, productive environments.”11

Syncretism - the attempted reconciliation or union of different or opposing 

principles, practices, or parties, as in philosophy or religion.12

8 “Events.” Greenspace NCR Events: GreenHOME - Events and News. Accessed July 
26, 2016. http://www.greenspacencr.org/events/IDProadmap.pdf
9  David Smith. “Phenomenology.” Stanford University. November 16, 2003. Accessed 
October 9, 2015.
10 Roger S. Ulrich, “Effects on Interior Design on Wellness: Theory and Recent Scientific 
Research.” Journal of Healthcare Interior Design 3, no. 1 (1991): 97-109. Accessed July 14, 
2016. https://www.researchgate.net/profile/Roger_Ulrich4/publication/273354344_Effects_of_
Healthcare_Environmental_Design_on_Medical_Outcomes/links/557ed93408aec87640ddee0b/
Effects-of-Healthcare-Environmental-Design-on-Medical-Outcomes.pdf. p.99
11 “Sustainable Design.” GSA Home. Accessed July 20, 2016. http://www.gsa.gov/por-
tal/content/104462.
12 “Syncretism.” Dictionary.com. Accessed January 19, 2017. http://www.dictionary.com/
browse/syncretism?s=t.

1.3 RATIONALE |
The initial idea for this practicum project developed due to a conversation 

with Dr. J.B Sinclair, a Canadian dentist and volunteer with Dentistry For All 

(DFA), the organization that first saw the need for dental-aid work in rural 

Guatemala. DFA has been conducting clinics out of rental spaces that are 

often undesirable since the mid-1990’s. The organization currently operates 

out of two primary locations in Guatemala. DFA has recently purchased land 

for the development of new permanent dental clinics, one in each location. 

These sites include: 1. Comitancillo, in the highlands of the San Marcos 

Department, located on the northwestern side of the country and 2. El Remate, 

located halfway between Tikal and Flores on Lake Petén Itzá, in the Petén 

Department, in the northeastern region of the country. DFA has purchased 

land in partnership with local organizations, one in each location, with the goal 

of building mix-use facilities that will house the local agency’s offices as well 

as the permanent clinic facilities owned and operated by DFA. 

Although DFA has been able to provide dental care to those who live in 

town, and those who have the means of transportation to town, a significant 

percentage of the rural population remains without access to dental care.  

Consequently, many of the people unable to reach the clinics, are children 

and elderly citizens. During a conversation with Dr. Brad Krusky, DFA’s 

Canadian director, he expressed that one of DFA’s goals is to provide dental 

care to rural citizens by reaching out to them with transportable dental clinics 

that can bring the state-of-the-art care to the rural population. By investing 

in mobile units in conjunction with the larger permanent clinics in the towns 

of Comitancillo and El Remate, DFA might ultimately be able to reach a 

larger population over time. Due to time sensitive limitations, this practicum 

design proposal will focus only on the development of the permanent clinic in 

Comitancillo, San Marcos, Guatemala. I hope that the portable clinics as well 

as the permanent clinic in El Remate can be a project for future investigation.



GUATEMALA IN CONTEXT: UNDERSTANDING PEOPLE AND PLACE.

Guatemala is a beautiful country that has endured so much tragedy throughout 

history. In most rural places the people and the land still bear the scars of 

the tragic past while today, the urban centers show evidence of a growing 

commerce in both tourism and trade. Where ever you go, whether urban or 

rural, Guatemala is layered with rich multicultural, historical and contemporary 

influences.

The Mayan population today is the largest indigenous group in North and 

Central America, of whom the majority currently reside in Guatemala. The rest 

of Guatemala’s population’s cultural diversity is mainly due to the Spanish 

conquest of 1524. Before the arrival of the Spanish in Guatemala, twenty-one 

diverse groups, belonging to the Mayan family lived in the region.13  The word 

Maya refers to an historically important family of languages and has been 

adopted by the dynamic movement for ethnic rights in Guatemala, to counter 

the term indo, previously used to refer to the indigenous population of the 

country.14  Ancient Mayan cultures reigned in the region during the Classic 

Period, spanning from 250 AD through 900 AD, during which time, Mayan 

culture was at the height of its development and power.15  The Quiché were 

the most powerful Mayan group at the date of the Spanish invasion, during 

which their position of leadership ended with the arrival of Christianity, Pedro 

de Alvarado (known to local Spanish descendants as the conqueror) and the 

ruling of the Spanish elite. The mysterious end to the rich Mayan culture that 

thrived during the Classic Period still fascinates archaeologists and historians 

today. Theories regarding the fall of the Maya speculate between epidemics, 

invasions, social revolutions and natural disasters.16  Archaeological 

discoveries have suggested that overpopulation and the exhaustion of natural 

resources might have played a role in the so-called ‘Mayan Apocalypse’ of 

this period.17 The Spanish invasion brought only war, slavery and disease to 

the indigenous population of Guatemala. Mayan families were consequently 

driven out of the ancient Mayan cities and forced to inhabit the most remote 

13 Trish O’ Kane, Guatemala: A Guide to the People, Politics and Culture, In Focus, Latin 
America Bureau, Interlink Books, Brooklyn,NY, 2000. p.6
14 Trish O’ Kane, Guatemala: A Guide to the People, Politics and Culture, In Focus, Latin 
America Bureau, Interlink Books, Brooklyn,NY, 2000. p.7
15 IBID.
16 IBID.
17 IBID.

regions of the country, including the Western highlands in the San Marcos 

Department and the North Eastern rain forests of the Petén Department. Both 

locations are where the majority of the Mayan population still live today. 18 

In more recent history the Mayan population of Guatemala experienced another 

wave of violent political and cultural warfare. In 1960 Guatemala’s left-wing 

guerrilla groups, mostly comprised of Mayans and rural citizens or “peasants” 

from the indo population, began battling government military forces as the 

country fell under autocratic rule, under the leadership of General Miguel 

Ydigoras Fuentes. Fuentes assumed power in 1958, following the murder of 

Colonel Castillo Armas.19 This nearly 37 year long conflict, which only came 

to and end in the mid-90’s, drove many Mayans even deeper into isolation in 

an attempt to escape the horrors bestowed upon them by the government. 

These horrific acts included abductions and violence such as mutilations and 

the public dumping of bodies.20 This civil war was a ‘massacre’ of Mayan 

people and their culture, and today the evidence of the aftermath lies within 

the efforts made by local organizations in rural communities to rebuild the 

repressed cultural pride, traditions, identity and  local economies. Asociación 

Maya-Mam de Investigación y Desarrollo (The Maya-Mam Research and 

Development Association) AMMID, based in Comitancillo, San Marcos, is an 

organization that works to do exactly this. DFA operates in conjunction with 

AMMID, to bring dental care to the rural communities that have proven to 

be very much in need. DFA has been going to Comitancillo since the early 

1990’s and has established a relationship with AMMID and other members 

of the local community. DFA collects 10 Quetzales (approximately $7US in 

NOV. 2016) from each community member who receives dental care. The 

money is then donated to AMMID at the end of each volunteer trip to reinvest 

into the rural communities of Comitancillo. AMMID in turn, compiles a list of 

patients from surrounding rural areas who are in high need of oral care,  and 

arranges for them to be treated during DFA’s volunteer trips to Comitancillo. 

AMMID’s administrative assistance  helps keep the volunteer trips organized 

and efficient, and it provides DFA with patient records and statistics.

18 Trish O’ Kane, Guatemala: A Guide to the People, Politics and Culture, In Focus, Latin 
America Bureau, Interlink Books,  Brooklyn,NY, 2000. p.10
19 “Timeline: Guatemala’s Brutal Civil War.” PBS. Accessed January 12, 2017. http://
www.pbs.org/newshour/updates/latin_america-jan-june11-timeline_03-07/.
20 IBID.



“Human beings are adaptable creatures. We move about 

at will, manipulate objects and operate in a wide range 

of environments. There was a time, not too long ago in 

evolutionary terms, when our existence was based on our 

capacity for movement and adaptability; indeed it is to this 

that we owe a more or less sedentary life, but it could be 

that flexibility is once again becoming a priority in human 

development, and that technological, social and economic 

changes are forging, or at least encouraging, a new form of 

nomadic existence...” - Robert Kronenburg.24

This nomadic life should not be interpreted, as ‘living out of a tent’, but rather 

as a challenge to rethink the way that we live and the way that we use buildings 

and structures, therefore, the way we design them. This challenge also 

provides an opportunity to develop flexible design solutions that will protect 

new structures from becoming obsolete, vandalized, salvaged for parts or 

just left empty to turn to ruins, which is the case for many buildings owned by 

foreign investors in third world countries. It is as architect William McDonough 

said; “ The stone age did not end because people ran out of stones. It ended 

because it was time to rethink about how we live.” 25

24 Robert Kronenburg. “Introduction.”  Flexible: Architecture That Responds to Change, 
10 - 11. London: Laurence King, 2007.
25 As quoted on ‘Eco-Designs on Future Cities’,  BBC News, June 14 2005. [http://bbc.
news.co.uk/1/hi/sci/tech.4682011/stm]

THE RESEARCH  IN CONTEXT: DEVELOPING AN ANALYTICAL FRAMEWORK 

Understanding the site and natural environment is the first step to designing 

a functional and efficient interior environment. The architectural term 

‘environmental comfort’ refers to the ‘comfort criteria’ (that can be measured) 

in the designed and built environment - in particular regarding heat, light, 

and sound.21 All of which are conditions that naturally occur and which 

we experience using our senses. This ‘sensory’ engagement of nature 

through architecture is the reason for using Biodesign methodologies and 

a phenomenological approach to creating interior environments that can 

nurture the notion of place-making. We as designers and architects can use 

these methods to reconnect the damaged relationship between the human-

built environment and the natural environment. 

Nature is a complex system, even a series of infinite, intertwined complex 

systems, but it has the most efficient method of self-organization. If something 

has become useless, nature’s evolution eliminates it or redesigns it to be 

useful once again. The intention of Biodesign methodologies are not to copy 

nature exactly, but rather to study and understand the principles that occur 

in nature and to translate these into meaningful, appropriate design solutions. 

We are ourselves a part of nature’s system and can no longer ignore that we 

and our actions have consequences on the environment. This responsibility is 

the reason for consulting Biodesign methodologies, practices and precedents 

in architecture to inform this practicum and the design of the dental clinic in 

Comitancillo.

“We will never achieve an ethical architecture that is beautiful 

and sustainable until nature is integral and at the core and at 

the substance and being of the architecture, not added on. If 

it ain’t beautiful, it can’t be sustainable. Buildings must shelter 

and inspire”.22

Steve Kieran, architect, a paraphrase of the lecture, “Toward an Ethical 
Architecture.” Yale University School of Forestry and Environmental Studies, 
New Haven, CT, February 3, 2005 

This practicum project developed after learning more about DFA as an 

organization. I am fascinated by the work that DFA does in Guatemala, and I 

wanted to see it for myself. The opportunity to volunteer with DFA in November 

of 2016, was made possible due to the support of DFA and the Maxwell

21 Boon Lay. Ong, Beyond Environmental Comfort (Abingdon, Oxon: Routledge, 2013).
22 Stephen R. Kellert, Building for life: designing and understanding the human-nature 
connection (Washington, DC: Island Press, 2005).

Starkman Travel Scholarship that I received from the University of Manitoba. 

This travel opportunity enabled me to immerse myself in the work that DFA 

does and to experience and understand the culture and the place in a way that 

would not have been possible through research alone. During a conversation 

between DFA volunteer members someone asked: “Why Comitancillo? Why 

not any of the other surrounding towns?” The reason was clear to me. DFA 

has established a meaningful relationship with Comitancillo and its people. 

The organization has found meaning in this particular area of the highlands; 

may it be through the relationships with local people, the landscape or the 

satisfaction of having fulfilled a specific need. Whatever it is, it was clear that 

DFA discovered a sense of place in Comitancillo and that is why they care to 

return biannually. The importance of creating a sense of place translates into 

creating meaningful architecture. Buildings are human-made objects, yet if 

they are not made for ‘man’ or with people in mind, they can become stagnant 

and meaningless. It is important that the people who the building is intended 

for can find a meaningful connection to it. Designing in a cross-cultural 

context can pose the risk of disconnection or what architects often refer to 

as ‘helicopter architecture,’ which implies that a building was ‘flown’ in from 

somewhere else and placed on a site with no apparent connection to the place 

that it now stands upon. To avoid this, I felt the need to travel to Comitancillo 

before designing a building for DFA. To be immersed in the culture, the work 

and the surroundings offered a physical, sensory and emotional experience 

that helped me to understand Comitancillo and the work that DFA does there. 

This experience was instrumental in informing the design decisions for the 

dental clinic and mix-use facility in Comi. 

As previously mentioned, DFA has expressed the need for a mobile dental 

clinic, to reach out to rural communities in the vicinity of Comitancillo. 

Investing in mobile architecture is the way of the future according to architect 

Robert Kronenburg, a professor of architecture at the University of Liverpool.  

Kronenburg suggests that buildings have become static and monumental over 

the course of history, when they used to be much more flexible and portable.23 

He argues that portability and flexibility should once again be at the core of 

design thinking, not only to create spaces that can change and adapt to our 

needs but also spaces that once again have a much lighter environmental 

impact. 

23 Robert Kronenburg. “Introduction.”  Flexible: Architecture That Responds to Change, 
10 - 11. London: Laurence King, 2007.

Form Development - Portable dental clinic

FOLD

SLIDE

EXPAND

9
10



1.4 QUESTIONS OF INQUIRY |

A. How can Biodesign methodologies inform the design of the 

permanent dental clinic in Comitancillo, Guatemala? What is 

the significance of looking to nature and understanding its 

principles as a method in developing design solutions for the 

built environment? 

B. What is the significance in creating a sense of place in 

both temporary and permanent structures of the mix-use 

facility and dental clinic in Comitancillo, Guatemala? 

C. What are the reasons for using a phenomenological 

approach to creating meaningful spaces with people in mind 

and how does this contribute to the body of knowledge and 

the professional practice of interior design?



1.5. INVESTIGATION 
       METHODS + PROCESSES
I understand that it is always easier said than done 

and that there are many functional, geographical, 

economical and social conditions, opportunities 

and constraints that need to be considered and 

understood before proceeding with the design 

for both the permanent facility and the portable 

dental units. This practicum developed through 

an evidence-based design approach by which 

quantitative and qualitative information was 

gathered inform the design of the permanent 

dental clinic and mix-use facility in Comitancillo. 

A multitude of varied methods where engaged 

during this process, which drew from direct and 

indirect sources. All are explained in greater 

detail hereafter:

1. Firstly, I had the privilege to join Dentistry For 

All (DFA) on a volunteer trip to Comitancillo, San 

Marcos, Guatemala in November 2016. The 

trip gave me the opportunity to gain a better 

understanding of what it was that DFA does in 

Comitancillo. I gained hands-on experience, 

through which I learned about the methods and 

processes that composed the daily routines in the 

clinic. I studied all the mechanical and electrical 

components that are essential and required for 

the clinic to function properly. I was privileged 

to work side by side with DFA’s volunteer 

workers and to learn about their different roles, 

the functional needs and spatial requirements 

necessary to operate a fully functioning dental 

clinic under the circumstances. I was able to 

investigate all the possibilities and constraints 

that the region  and the site offers in the context 

of pre-design for the new permanent

facility. I gained a better understanding of the 

local culture, the people, the town, the natural and 

the built environments. Being present provided 

me with the opportunity to gather information 

through  making photographic images, note 

taking and sketching, all of which proved critical 

during the design process. A site visit to the newly 

purchased land in Comitancillo, on which DFA’s 

future clinic will be built, allowed me to grasp 

an understanding of the site, and to conduct a 

thorough site analysis.

2. Secondly, a literature review investigates 

three main theoretical concepts brought to bear 

upon the questions of inquiry posed therein. The 

topics include the connection between humans 

and the natural environment, the notion of ‘place 

making’ through ‘meaningful design’26 and the 

significance of portable architecture as a method 

to rethinking the way we use and design everyday 

spaces.

3. The third method of investigation is conducted 

through a precedent analysis relating to three 

principal concepts discussed in the

26 Tiiu Poldma. Meanings of Designed Spaces. New 

York: Fairchild, 2013.

forced air cooling systems observed in nature. 

This project successfully applied biomimetic 

principles to building design by using the cooling 

method of a termite mound, to passively cool 

a man made structure while creating a smooth 

transition between the interior and the exterior 

environments. The precedent study also refers 

to the Eastgate Shopping Center in Harare, 

Zimbabwe, which was designed by architect 

Mick Pearce. The shopping center is known for 

its passive cooling system, inspired by African 

termite mounds. The design was one of the first 

examples of how biomimetic principles can be 

successfully applied to the built environment. 

Other topics of interest discussed herein include 

energy conservation and the importance of site 

orientation.

3.2 Human Experience in Space.

The second concept investigates a 

phenomenological approach to spatial design. 

This concept highlights the notion of engaging 

the senses through design as a method for ‘place 

making.’ This section examines the Mori x Hako 

Dental Clinic in Fukuyama, Hiroshima, Japan, 

literature review. The study highlights the design 

ramifications and influences that theory and 

an integrated design process can have on the 

built environment. Each precedent discussed 

concludes with a synthesized, list of main findings 

and key influences that informed the dental 

clinics. I had the opportunity to visit one of the 

precedent sites, The Davies Alpine Greenhouse, 

at Kew Gardens, during a studio trip to London, 

England in 2016. 

3.1 Nature and the Built Environment.

    The first principle concept discussed in the 

literature review, investigates the relationship 

between nature, people, and the built environment. 

This topic underlines a precedent analysis that 

focuses on how biodesign principles can inform 

passive cooling systems in the built environment. 

Principles observed in the passive cooling of 

termite mounds are studied and translated into 

a passive cooling system applied in the human 

built environment. An analysis of the Davies 

Alpine Greenhouse, in Kew Botanical Gardens 

in London, UK, designed by Wilkinson Eyre 

Architects, investigates the thermal mass and 

which was designed by, Keisuke Maeda from 

UID Architects. This project exhibits how UID 

Architects created desirable spaces throughout 

a narrow rectangular footprint by breaking the 

boundaries between the interior and exterior 

environment. The human centered design looks at 

how the use of material, wall openings and views 

can create a feeling of continuity and a connection 

to the exterior environment. The project focuses 

on the importance of involving the tenants during 

the early stages of the design process. Doing 

this ensures a well-functioning programme and 

well designed, efficient, desirable interior spaces 

that foster well-being while creating a sense of 

place. Other topics discussed herein related to 

the concept of ‘designing for the senses’ are the 

effects of colour and light, material qualities of 

finishes, and the aesthetic hypothesis of  Wabi-

Sabi; the concept of beauty and humility, in 

Japanese design.   

3.3 A Sense of Place in temporary Spaces.

    The third concept challenges the reader to rethink 

the way we live and use space and to consider 

a more ephemeral and flexible architecture that 

can adapt to the needs of people, rather than 

people adapting to the building’s confinements. 

The precedent study investigates how Gollifer 

Langston Architects used portable architecture 

as a way to rethink the conventional classroom 

setting.

4. A Functional Programme includes an 

introduction to the project and the client’s 

history and objectives. A contextual analysis 

and a  site investigation outline the physical and 

social condition of the town and the surrounding 

areas of Comitancillo. Site studies include a 

site visit and photographs of both the existing 

rental space from which the clinic is currently 

operating and the newly purchased land that 

is the future site of the proposed dental clinic. 

The programme further describes neighborhood 

demographics, site opportunities and constraints 

and an architectural analysis of the existing clinic 

space. A human factors analysis is conducted, 

which investigates the physical and emotional 

needs that are relevant to the design of a dental 

care facility. This report describes all the users 

and their individual needs. 

5. The Design Investigations described in Chapter 

5 contains two categories; the ‘conceptual 

development’ and the ‘functional development’ 

of the project. The ‘conceptual development’ 

synthesize the methods and processes during 

the early stages when I worked closely with 

Dr. and professor Erwin Huebner and Dr. 

Carla Zelmer, both from the Biological Science 

department at the University of Manitoba, as I 

investigated micro structures in nature with the 

intent to discover. Interior design professor Tijen 

Roshko’s essay, The Pedagogy in Bio-Design: 

Methodology Development, describes three 

main approaches identified during the process of 

Biodesign investigations. These methods include 

an ‘indirect approach,’ a ‘direct approach’ and 

a ‘hybrid approach.’27  I read this essay after I 

instinctively proceeded with the ‘indirect’ method 

that Roshko refers to, this I became evident after 

the fact.

27 Tijen Roshko, “The Pedagogy of Bio-Design: 
Methodology Development,” Design and Nature V, 2010, 
doi:10.2495
dn100491.
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The ‘Indirect Method,’ as described by Roshko, 

tends to be “orientational and foundational.”28 

This process refers to an ‘unspecified’ approach 

during which I did not have a particular design 

problem to solve, but rather a desire to observe 

and investigate all the objects that Prof. Huebner 

had available in his ‘cabinet of curiosities’, with 

the intention of discovering something that could 

inform the design. Roshko explains that the 

drawback of this method is the tendency to over-

simplify the natural principles, and therefore the 

outcome to develop solutions, which then tend 

to be superficial and elemental. I found myself 

searching and getting lost in the micro-world, 

but not making major progress concerning any 

design solutions. At this point, I read the essay 

and proceeded with the ‘hybrid approach’ as 

described therein.

 The ‘Direct Method’ is by definition more precise. 

The process according to Roshko should be 

approached using three stages, which include 

‘Analysis, Translation, and Implementation.’29 The 

goal is to identify a design problem and then to 

analyze an organism or system in nature that deals 

with a similar issue. The process requires one to 

study and understand the principle and then to 

subsequently simplify it or abstract it to generate 

a possible solution to the design problem. 

Biomimicry is an example of this methodology 

and has proven to be very successful in a design 

context. Velcro, for instance, mimics the micro 

structure of burrs in nature. Although, recently 

biomimicry has been challenged regarding the 

correctness of scientific evidence. Particularly, 

the method regarding the passive cooling 

system, inspired by African termite mounds and 

28 Tijen Roshko, “The Pedagogy of Bio-Design: 
Methodology Development,” Design and Nature V, 2010, 
doi:10.2495
dn100491.
29 IBID

applied in the Eastgate Center in Harare, 

Zimbabwe. These principles have been proven 

falsely interpreted by challenging researchers. 

(This topic is further discussed in Chapter 3, 

referring to the Precedent Analysis of the Davies 

Alpine Greenhouse in Kew Gardens, London, 

UK.)  

The ‘Hybrid Approach’ according to Roshko 

tends to deliver the most successful solutions 

and has been proven to be the most productive 

method of Biodesign. Roshko describes the 

‘hybrid approach’ as starting with a very well 

defined design problem and then referring to a 

biological system or organism in nature with 

a similar problem, that potentially holds the 

solution to the design problem. I approached 

Professor Huebner from the Biological Sciences 

department with specific design problems that 

I had foreseen in the context of a dental clinic 

in Comitancillo. These problems were based 

on climatic, site and interior living conditions. 

Professor Huebner directed me towards possible 

solutions in nature after we discussed examples 

of creatures that deal with similar circumstances. 

I left his office with a list of processes and 

systems in nature to investigate further. The 

hybrid approach became part of the ‘functional 

development’ section of the practicum because it 

was directional and intentional. Further methods 

and processes involved in the ‘functional 

development’ of the programme and the design 

include an understanding of the ergonomics of a 

dental operatory and the physical understanding 

of spatial requirements therein.

6. The design deliverable in chapter 6 conclude 

the practicum design document, which includes 

the design and presentation drawings for the 

permanent mix-use facility in Comitancillo.  A 

written conclusion summarizes the research and 

synthesizes the theoretical concepts discussed 

in the literature review, and how they have 

influenced the design. This section identifies 

each theory’s spatial implication in the design 

and represents those graphically through colour 

coded floor plans. This chapter offers a critical 

analysis of the practicum work, as well as the 

project’s future possibilities and constraints as a 

conclusion to this practicum document.

1. Unknown Plant Seed

2. Unknown Beetle Wing

3. Monarch Butterfly Wing

4. Wild cucumber Seed 
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THIS MAY LEAD 
TO A MEANINGFUL 
DESIGN SOLUTION

 BIODESIGN 

The Connection 

Between Man And 
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context of a dental clinic 

for use in Comitancillo, 

Guatemala. ‘Making Place’ 

in Transient Spaces.
Phenomenological Approach to 

Interior Design: Making Place 

through Sensorial Design and 

Architecture’s Engagement 

with the Natural Environment.
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A Phenomenological Approach to Meaningful Spaces:

A Dental Clinic and Mix-Use Facility in Comitancillo, Guatemala.
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1.6 PROJECT GOALS |

One of the primary goals is to provide DFA with well-designed facilities that will 

support their company mission, which is to provide state-of-the-art dental care 

to people in rural parts of Guatemala. Another goal is to ‘rethink’ dental care 

facilities as we know them from a design perspective and to create a proposed 

plan that considers both the human environment and the natural environment 

equally. It is important to provide a mixed tenant space that is flexible and 

adaptable to the needs of DFA, AMMID and the community of Comitancillo. 

Another important factor is to create the optimal interior environment for all 

users and to keep the energy load low by employing passive systems for 

air, power, water, plumbing, and cooling, where possible. The aim was to 

engage innovative design solutions within a modest budget while considering 

all geographical and regional opportunities and constraints. With the goal to 

develop custom systems, where needed, to suit the specific requirements of 

DFA. By employing biodesign methodologies, the goal was to look at nature 

and to learn and understand nature’s principles in search of discovering ways 

in which these can inform design solutions to develop a highly functional and 

efficient work environment for DFA. The goal is to provide DFA with a full set of 

schematic drawings in the design development stage for the permanent mix-

use space proposed for the site in Comitancillo, Guatemala. The research and 

theoretical support were engaged to rationalize the significance of portable 

architecture and to explore the role that it can play in the context of dental 

care facilities in the rural communities of Guatemala. The drawings, posters, 

model, and research are intended to support Dentistry for All (DFA)’s ‘Mobile 

Fund’ as potential fund raising material for the future design of two portable 

dental care facilities for use in Comitancillo, Guatemala. During the process 

it proved important to consult experts in a variety of fields, during all stages 

of the design, to create the most efficient and informed design solutions. The 

goal was constant communication and feedback at all stages of the design.

Another design goal was to investigate innovative design solutions in the context 

of local and regional building methods and materials, to create a sustainable 

design that uses regional materials and that would encourage community 

involvement during the construction period. Lastly, one of the primary goals 

was to design meaningful architecture using a phenomenological approach 

that could inspire place making, by connecting people with the natural 

environment and the built environment, through innovative design strategies. 



1.7 A PERSONAL NARRATIVE | 
To Comitancillo and Back.
On November 2, 2016,  I departed my home at 

4:00 am, with nothing but carry-on luggage and 

one personal item, with the goal to avoid the 

possibility of lost baggage, since I had multiple 

stops on my way to Guatemala City. Our trip 

organizer, Dr. Charlie Clark arranged my fights 

for me; thus I was conveniently seated next to two 

of my group members as our flight departed for 

Guatemala City from Dallas, Texas. The three of 

us met up with the rest of the team in Guatemala 

city, including Charlie. The rest of the team 

arrived slowly, Josie and Linda from Phoenix, 

Arizona, Conway, Jessica, Aaghe and Emma 

from Portland, Oregon, two dentistry students 

from Boston University, Jon and Emmad, and 

our equipment specialist and ‘Macgiver’ of 

the operation, Wade, out of Calgary, Alberta. 

Exhausted, but excited for what was to come, we 

got in a van, and this is when we met Oscar, our 

driver and an employee of Dentistry for All (DFA). 

We arrived in Antigua, late on a Thursday 

evening, which painted a pretty bleak image 

of the city. We entered a condensed network 

of narrow cobblestone streets that appeared 

like tunnels because of the building walls being 

so close to the road, barely leaving room for 

pedestrian traffic. We could not see any night 

life other than the stray dogs that seem to run 

the town at night. As we arrived at our hotel, I 

realized that this was because of the courtyard 

architecture and the privacy that it offers. The 

hotel seemed like a small oasis as we entered 

the hundred-year-old building that used to be a 

single-family residence. It was all so beautiful, 

the tiles, the old wooden doors that were ornately 

carved and intricately decorated with metal inlay, 

the courtyard fountains, the old fireplace and the 

massive ceiling beams of old growth wood in the 

breakfast lounge, so much to look at.
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The next morning we set out after a fantastic 

breakfast of tortillas, beans, eggs and good 

coffee, which was to become our staple diet for 

the next two weeks. All our personal belongings 

and supply bags filled the small convoy consisting 

of a minivan and two half ton pick up trucks, 

covered in tarps. Driving was the most stressful 

and dangerous part of the trip to Comitancillo. 

DFA avoids driving at night, and therefore our 

journey to Comitancillo was broken into two legs. 

The first stop on the way to Comitancillo was in 

Quetzaltenango or Xela (Shell-ah), as the locals 

refer to it, which is an abbreviation derived from 

the city’s original Quiché Maya name, Xelajú.30  

This beautiful city, layered with history and culture, 

is where we got our first sense of Guatemalan 

nightlife. The evening was bustling with people, 

music, the smells of restaurants and again the 

stray dogs that seem to run the town, yet it broke 

my heart every time I saw one. Xela’s multi cultural 

layers draw tourists from all over the world, but 

there is still an unyielding sense of Guatemalan 

culture. The ancient city was once a Maya Mam 

town before it came under the Maya Qiuché rule 

in the 14th century. It was during the Qiuché rule 

that the city grew and expanded, but it was also 

near Xela that the Qiuché rule came to an end 

when the leader Tecún Umán was defeated and 

killed by the Spanish conquistador, Pedro de 

Alvarado in 1524.31   The city prospered during 

the 19th century as a result of a coffee boom, 

which brought many more cultures to the area, 

including Germans. The prosperity was severely 

interrupted by the combination of a devastating 

earthquake and the eruption of the Santa Maria 

volcano in 1902, which brought all trade to an 

end at the time. Xela has since recovered, and 

commerce is once again busy for all indigenous, 

30 Planet, Lonely. “Quetzaltenango, Guatemala.” 
Lonely Planet. Summer 2016. Accessed December 2, 2016. 
http://www.lonelyplanet.com/guatemala/western-highlands/
quetzaltenango-xela/introduction.
31 IBID



Ladino and foreign  investors.32 We had met up with a few more members 

of our team; Diana, Ana, and Fabiola, all students from Guatemala City and 

that evening we watched Charlie Chaplain films projected onto the side of 

a heritage building in the center square of Xela; the perfect way to end the 

night.

On November 4, we set out on the last stretch of our journey to Comitancillo. 

The roads were very different in the highlands but no less dangerous. 

We were still having to squeeze through tight spots while dodging public 

transport buses, affectionately known as ‘chickenbuses,’ in an attempt to 

stay together. These buses are old American school buses left in Guatemala 

by the US government, which were retrofitted and now used as the primary 

public transportation system. They are referred to as ‘chickenbuses,’ since 

most of them have the odd chicken strapped to the roof. These buses 

are like works of art; usually personalized with symbols of identification, 

whether personal, regional or national, they are certainly a source of pride 

in Guatemala, but unfortunately very dangerous on the roads. Being a 

‘chickenbus’ driver in Guatemala is one of the most hazardous jobs in the 

world, due to the high risk involved. As we entered the department of San 

Marcos, the landscape changed and the road conditions became, more 

challenging. 

32 Planet, Lonely. “Quetzaltenango, Guatemala.” Lonely Planet. Summer 2016. Ac-
cessed December 2, 2016. http://www.lonelyplanet.com/guatemala/western-highlands/

quetzaltenango-xela/introduction.

The rural lifestyles of the Mayan people became more evident as laundry hung 

on the rooftops and dried corn cobs were strung together like decorations 

along the front of most of the houses. The architecture started changing, and 

all the houses had a green space or garden attached. There was no shortage 

of stray dogs; the only difference is that here they had livestock companions. 

Sheep, cows, and pigs were grazing among the chickens and ducks. It was 

not what I expected, rural San Marcos was much more concentrated and 

populated, and the people were not very welcoming at first, in fact, many 

people would look the other way or turn around when they saw us. I noticed a 

few mothers hiding their children behind their skirts and turning away as soon 

as they saw any sign of a camera. Locals were suspicious of our presence in 

the highlands. The local Mayan communities of the San Marcos department 

have come into conflict with foreign mining companies in the past, who 

have exploited the landscape and resources for decades, so foreigners are 

received with skepticism at best, and it is not hard to understand why. These 

rural highland villages are also still recovering from the aftermath of a nearly 

thirty-seven-year long civil war, so there are many social and economic issues 

underlying the small communities, but in this, I saw a terrible beauty in the 

landscape and the people’s faces. I was so happy to be there.



COMITANCILLO

We arrived in Comitancillo, oriented ourselves 

and unloaded our gear at our hotel, where Bruno, 

one of the luckiest perros in Comitancillo greeted 

us. Work started as soon as we unpacked since 

the primary objective was for the clinic to be set 

up and organized. One of DFA’s local employees 

and our Mam translator, Romaldo, had joined the 

team as well and had started setting up the clinic 

before our arrival. All the electrical and air systems 

needed to get set up and tested before the next 

day, so Wade, the equipment specialist, and I 

got the compressors and air hoses rigged and 

distributed to each dental station. The rest of the 

setup required the organization of a waiting area, 

including a space for the children and a triage 

area.  Each dental operatory (some with specific 

equipment) needed to be set up and stocked 

with the necessary materials and products. The 

sterilization area had to be set up and organized. 

A charge station for the curing light battery packs 

and a supply overflow storage area needed to be 

procured. The ‘prize’ giving and administration 

area and a small personal storage area also 

needed to be organized. After set up, we were 

invited to attend a formal welcoming ceremony, 

hosted by the people of AMMID, which took 

place at one of the local organic farmsteads. 

AMMID welcomed us with open arms, and after 

formal introductions, a welcoming speech from 

AMMID’s president, Ruben, and a prayer, we 

enjoyed the most delicious locally prepared meal. 

It was a chicken mole dish with rice, beans, and 

homemade tortillas, one of the most memorable 

meals of the whole trip. Muy sabroso! 



CLINIC DAYS

Sunday, November 6, was our first day at the 

clinic and we hit the ground running after we 

finished the final setup around 10:00 am. AMMID 

provided DFA with a list of about 50 - 60 patients 

a day, but we were able to see more if we could 

manage it. I was a bit nervous before we started, 

mainly because I was unsure of what my role 

would be as a non-dental professional, but I 

quickly realized that anyone could help in many 

ways. The first day I worked at the sterilization 

station, which was the perfect place to start since 

it gave me a birds-eye-view of the procedures, 

the circulation, and the flow of this already well-

oiled machine. I got to familiarize myself with all 

the dental tools as I was cleaning them and I took 

notes of all the functional and spatial requirements 

during slower periods. Suzie, a US Peace Corps 

worker from Chicago, who came to volunteer with 

DFA for the week, worked in sterilization with me. 

Rori, a student from the University of Toronto who 

has been living in Comitancillo for almost a year, 

volunteered in the front, managing the patient 

admissions. Rori works closely with AMMID as 

she is studying international development. There 

were about six functioning dental operatories at 

all times, and eight when the oral surgeons from 

Guatemala city came out to join DFA for a couple 

of days. All the workstations were equipped to 

perform most procedures, but each dentist had 

a specialty procedure, to increase efficiency so 

that DFA could treat as many people as possible .    

The functional areas included a waiting area, work 

area for triage where patients would receive local 

anesthesia. A work area for the dental hygienist 

and an assistant, located near triage. The ‘endo’ 

workstation was set up for a dentist performing 

mostly root canals and the ‘pedo’ workstation, 

for a pediatric dentist. There was a chair for oral 

surgery when the surgeons were available, and 

the rest of the workstations were for all set up for 

general procedures such as extractions, fillings, 

etc. The volunteers share equipment, materials, 

and compounds during the day, which is located 

in a storage area located in the center of the 

clinic and readily available to all the dentists 

and dental assistants. This area also housed the 

supply overflow, for the gloves, gauze and cotton 

balls, which became very spread out and messy 

after the first few hours. All the equipment was 

in sealed containers, to keep it sterile and clean, 

but this made it hard to know where specific 

things were, even with the duct tape labels. When 

the dentists are in the middle of a procedure, and 

they need something, there is no time to look 

for it casually; thus the supplies and equipment 

became very unorganized and misplaced, which 

in the end resulted in wasting time. At this point, I 

realized that maybe this is where I can start using 

my expertise to help out. Until now I had been 

watching all the dental professionals in awe and 

trying to help out where I could, but this messy 

table in the middle of the room became my first 

challenge as a space planner.

During breaks, I would walk around taking notes 

recording all the possibilities and constraints, 

sketching, photographing and measuring the 

space, collecting as much information as I could 

to help inform the new design. I only spent about 

ten to fifteen minutes a day recording information 

during work hours, the rest of it I tried to remember 

at the end of the day, making notes as I laid in 

bed. Our time at the clinic was so valuable and 

best spent serving the people’s immediate oral 

health needs, rather than planning the future 

facility. We were also at the mercy of the sun 

since daylight was our primary light source in the 

space, other than two, sometimes three, barely 

burning fluorescent light fixtures and the led 

head lamps that we wore. We worked from the 

moment we arrived, around 7:30 - 8:00  am to 

anywhere between 5:00 and 6:00 pm, depending 

on the daylight and visibility. 

 Working at the sterilization station on my first 

day at the clinic was a good place to start 

since I could familiarize myself with the different 

tools, equipment, and procedures. I noticed the 

movement in the space, the importance of a soft 

surface to stand on (since you are on your feet 

all day) and the importance of the correct height 

of a work surface (since my lower back was 

killing me after the first day). At the sterilization 

table, I had the opportunity to devise a method 

for keeping all the dentist’s colour coded burrs 
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organized, Dixie cups. Each dentist station’s 

tools were colour coded and kept separate, but 

when they get delivered to the sterilization table, 

all the instruments get mixed as it soaks in a 

solution to break up any bio-matter.  The tools get 

scrubbed and placed into an ultrasonic cleaner 

which removes microscopic particles of debris. 

Then the instruments get placed into a dental 

autoclave that steam cleans and sterilizes them. 

Once the tools come out of the autoclave, they 

are separated, organized by colour and returned 

to the correct workstation. It was most efficient 

to have two people working at the sterilization 

station since one could have dirty hands and the 

other clean hands - this minimized waste by not 

having to change gloves so often. The first day 

was equally exhilarating and exhausting, but my 

heart felt full.

The remainder of our days in Comitancillo, I spent 

working as an assistant to Emad, one of the 

dentistry students from Boston University. Never 

in a million years did I think that I would have had 

the opportunity to do this, but I am so grateful for 

it. Emad performed a myriad of procedures and 

was kind enough to explain everything as he did 

it so that I could understand. Most of the people 

that we treated had never been to a dentist 

before and had no personal oral care regime. 

Some cases were so tragic that there was simply 

not enough time to treat one patient for all the 

problems that they required. The second day in 

the clinic was even more overwhelming than the 

first. I was learning about the procedures and the 

tools and materials needed to perform them, as it 

was my responsibility to assist Emad in a way that 

would make what he was doing more fluid so that 

we could be more efficient. The primary objective 

was to help as many people as we could before 

it got too dark. Every day we had to turn away 

upwards of ten people because we could not 

work in the dark, and because we had to draw the 

line somewhere. Some people returned the next 

day with the hopes to be seen. AMMID compiled 

a list for DFA to follow every day and most of the 

people on the list were from rural communities in 

the vicinity of Comitancillo. Although, due to our 

presence in the town and word getting around, 

people from the town started lining up at the door 

desperately hoping to get in. There were a few 

cases regarding children where DFA bent the 

rules and saw little patients well-passed 6:00 pm 

because it was too hard to say no. Staying late 

made me realize how much we depended on the 

daylight in the space, which was not optimal by 

any means.
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The lack of daylight presented another critical 

issue where I saw an opportunity to better the work 

environment for both patients and DFA workers. 

After assisting for a few days, I noticed that I had 

been experiencing eye fatigue. The dark, poorly 

lit clinic space with the high windows, brightly lit 

by the daylight, combined with the head lamps 

that highlight all the adjacent surfaces created 

strain on our eyes, causing sore muscles and 

headaches. This issue confirmed just how 

important lighting is in a work environment, which 

presented me with another design challenge. I 

started thinking about how to engage the daylight 

in a more efficient manner that could benefit 

the interior space. I did some light studies and 

sketches that represent a more ideally naturally 

lit space to understand how spatial design can 

utilize natural lighting techniques. Indirect up 

lighting would be more appropriate than down 

lighting, this would avoid large shadows from 

being cast over the patients, and it would be less 

harsh on the patient’s eyes, as they mostly look 

up during their time in the clinic. 31
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Working in these far from ideal conditions affect 

one physically, but seeing the patient cases, 

especially the children, with such severe tooth 

decay, had a substantial emotional effect. There 

were so many times that I had to bite my lip 

and pretend that I was strong so that we could 

finish the procedure when all I wanted to do 

was break down in tears. I’m sharing this very 

personal moment to help the reader understand 

the severity of some of these cases and the 

helplessness that one feels even after helping 

between 60 - 70 patients in a day. I left the clinic a 

few times wondering if that day meant anything? 

It was hard not to feel a bit hopeless, especially 

when I saw how many people were still lined up 

by the door at the end of the day. It was hard 

to feel positive the whole time, but Camilo, a 

dentistry student from Guatemala City, that had 

been residing in Comitancillo for the past eight 

months, completing his residency, had a lovely 

anecdote to share with us all.

Hundreds of starfish had washed up 
on the shore, drying out and dying in 
the sun. A girl was combing the beach 
throwing back starfish one at a time, 
when someone asked her, “What are you 
doing? There is no way that you can throw 
them all back; there is no way that you 
can make a difference.” The girl picked 
up another starfish, threw it into the ocean 
and replied, “I made a difference for that 
one.”33

This message solidified what DFA was 

accomplishing in Comitancillo, and it made me 

remember that even the smallest contribution 

was meaningful. This experience affirmed the 

importance of considering not only people’s 

functional needs but also the psychological needs 

33 Paraphrased: Unknown author, and Read by 
Camilo Espana. “A Starfish Anecdote.” Address, DFA Clinic 
Workday, Guatemala, Comitancillo, November 2016.

when designing a new space. DFA volunteers play 

music in the clinic to help cope with the general 

‘moral’ and to help uplift spirits, but I’m pretty sure 

the music scared a few patients, especially when 

‘electronica’ was blasting in the background. (I’m 

pretty sure that it was the theme song to Mortal 

Combat). Cultural differences and sensitivities 

were one of the primary consideration during the 

design of the proposed multi-use space.

Our daily routine started at 5:45 am as we took 

turns in a questionably safe shower with a light 

switch in it. The faucet mounted water heaters 

were pressure sensitive, so if you didn’t get it 

just right, it was a cold shower. Breakfast was 

at 6:45 am, at El Ranchon, where we had the 

most delicious meals of oats, fresh papaya, 

and pineapple, eggs, homemade tortillas, black 

beans and the most amazing hot sauces and 

salsa. Breakfast was by far the biggest meal of 

the day. At the clinic, we started work as soon as 

we got setup since people were usually already 

lined up at the door. AMMID provided lunch, 

which was usually a version of Mole, homemade 

tortillas, and veggies. After clinic, we had about 

an hour before we had to meet for dinner, at 

Yaya’s, a lovely little restaurant on Comitancillo’s 

main drag, right across from the fireworks store. 

On the walk home, we experienced the smells of 

street food, the sound of tuk-tuks honking, street 

dogs barking, people playing soccer on the 

paved soccer field, and the stinky smoke of the 

day’s garbage that was burning in the landfill. At 

the end of market days, which was on Wednesday 

and Sunday, we had to wade through the rubbish 

of the day as all the waste gets thrown on the 

ground. Food, paper, plastics, baby diapers, 

whatever you can think of, gets left on the road for 

the waste removal crew, a few guys with brooms 

and bins.  The crew showed up around 9:00 pm 

around the time that we would finish dinner, to 

come and sweep the streets and take the rubbish 

to the dump site (across the street from the clinic) 

for it to burn overnight. After dinner, we usually 

got together for some card games and comic 

relief, and then we retired by 10:00 or 11:00 pm, 

to get up at 5:45 am and to do it all over again.    

The burning garbage dump, situated in such 

proximity to the clinic, posed an environmental 

issue that was challenging to work in at times. 
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The smoke was thick and sweet smelling from all the burning plastic waste. It burned our eyes and throats and caused some coughing during the evenings. One 

morning the smoke had entered the clinic, and most of the volunteer staff decided that it was not safe to work in these conditions. The majority of the people went 

back to the hotel and waited for the town’s people and AMMID to extinguish the fire before they returned. This day set us back a few hours since we did not open the 

clinic until about 11:00 am that day, but DFA still managed to see about 60 patients by the end of it. These few hours of downtime was the perfect opportunity for me to 

visit and photograph DFA’s future building site. DFA purchased land for a new building a few years ago, but the process is slow and ongoing. Having the opportunity 

to explore and photograph the site and the surrounding area gave me a great understanding of what the scope of this project will entail. (These details are further 

discussed in the ‘site analysis’ section of this document. - See Chapter 4). The most direct walking path from town to DFA’s new site, which is located just on the 

outskirts of town, runs through the cemetery. Comitancillo’s cemetery was my favourite part of the town. The cemetery was the most culturally unique place and so 

different from what I have known cemeteries to be. It had been All Saints Day, also celebrated as The Day Of The Dead on November 1st, the day before our arrival 

in Comitancillo. All the traces of the day’s celebrations were still evident in the colourful decorations and by now, wilting flowers that adorned the already colourful 

graves. The colourful tombstones create the most beautiful site as it gives the cemetery a feeling of celebration and happiness, quite the opposite feeling experienced 

in the average western cemetery, which is often somber and quiet. Guatemalan culture celebrates the afterlife. On All Saints Day, the cemeteries become the focal 

point for the day’s celebrations. People perform ceremonies and prayers, they have picnics with their departed loved ones, and they have the custom of flying 

giant colourful kites with messages written on them as a way of communicating with the dead.34 Guatemala is as religiously diverse as it is culturally, but the country 

34 “The Colorful Cemeteries of Guatemala,” Amusing Planet, , accessed January 18, 2017, http://www.amusingplanet.com/2015/02/the-colorful-cemeteries-of-guatemala.html.

is officially known to be a Catholic country and 

has been for about five centuries.35 Catholicism 

is a result of the Spanish conquest.36 and has 

seen a variety of changes over the years. The 

church and the government have had strong 

ties throughout Guatemalan history, which 

has provided the church with a very dominant 

position throughout time. Many Catholic rituals 

such as the world famous Easter processions 

that fill the streets during Easter week 

have become a great tourist attraction and 

synonymous with Guatemalan culture. Like 

Mayan cultural practices,  Mayan spirituality 

has ‘resisted’ and ‘survived’ the Spanish 

conquest. Mayans managed to preserve their 

traditions within the Catholic religion, through 

syncretism.37 

The last night that we were in Comitancillo, 

our dinner at Yaya’s was suddenly interrupted 

by a very concerned mother who’s four-year-

old daughter had not stopped bleeding since 

she had a procedure done two days ago. 

Accompanied by the rest of the extended 

family, she explained that the wound was not 

coagulating.  This event just reminded me that 

professional patient aftercare is not available 

after DFA departs Comitancillo. So many people 

had major procedures done, and so many do 

not have the luxury of sick days to rest and get 

better. Guatemala is still one of the poorest 

countries in the world; the average income in 

most rural areas is said to be about 1 US dollar 

a day. The reality is that even if people could 

afford dental care by DFA, which costs only 10 

Quetzales, most could not afford any additional 

medication or aftercare if needed.
35 Trish O’Kane, Guatemala in focus: a guide to 
the people, politics and culture (London: Latin America 
Bureau, 1999).p 59.
36 IBID. p.60.
37 Trish O’Kane, Guatemala in focus: a guide to 
the people, politics and culture (London: Latin America 
Bureau, 1999).p 59
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Legend:

1  Site for the Opening Ceremony
2  Site for the New Building and Clinic
3  Town Cemetery
4  Our Hotel
5  Yaya’s - The Dinner Restaurant
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7  El Ranchero - The Breakfast Spot
8  The Clinic Site - Rental Space
9  The Town Garbage Dump
10 The Chuj House
11  The Eco-Tourism Park
12  The Site for the Closing Ceremony
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9  The Town Garbage Dump across from the clinic.

8  The Clinic Site - Rental Space

4  Our Hotel

11  The Eco-Tourism Park

2  Site for the New Building and Clinic
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A SACRED EXPERIENCE.

DFA’s friend and partner, the president of AMMID, 

Mr. Ruben, invited us all to his home to experience 

a cultural practice and a Maya Mam tradition, 

the chuj. A chuj is like a ‘steam bath’ or the Mam 

version of a sauna. My chuj experience was by 

far the most intimate, sensorial and cultural of my 

time in Guatemala. When we arrived at Ruben’s 

family home, we were greeted with open arms 

and seated in the formal living room where Ruben 

explained that his wife was preparing the chuj 

for the ladies to go first. The rules of the chuj are 

dependent on each family; Ruben explained that 

his house rules are that men and women can not 

use the chuj simultaneously unless it is a husband 

and wife. He would never use it with his daughters 

for example, and the women are supposed to use 

it before the men do. Ruben continued to explain 

the rules and traditions associated with this 

sacred space, while Emma was translating it all 

into English, as Ruben’s wife was preparing the 

chuj for us; preheating it and getting the sage-like 

plants ready for us to use. The chuj is attached 

to the house through a narrow corridor that 

compresses as you walk down the gradual slope.    

Ruben built his chuj himself. Constructed from 

cinder blocks, the chuj interior measures about 

5’-0” x 9’-0” and about 4’-0”- 5’-0” in height. There 

are two spaces associated with the chuj; the first 

space is dark, compressed and slightly heated 

by the escaping heat from the second space, the 

core area. A blanket separates the two spaces and 

creates a thermal and visual barrier for the core 

space as it provides privacy for those in the chuj. 

In the first space you undress and become quiet 

and only when you feel ready, you can enter the 

core area. The core of the chuj is a compressed 

steam room with a wooden platform for sitting or 

lying on, and it has a coal fire pit filled with the 

rocks, into which you pour the water to create 

the steam. Here you can relax and experience 

spiritual cleansing while softly beating yourself 

or your companions with the sage-like bushels 

of leaves that are believed to release toxins and 

evil spirits. One of the rules is that you should 

never enter the chuj if you just had a fight with 

someone or if you are angry or in bad spirits. It is 

believed that this could have very adverse effects 

on you while you are in there. The chuj practice 

and behavioral conduct is very strict and has to 

be followed. Bestowed upon us was a warning 

of a chuj Guardian named Mickey; a woman that 

can take you to your death if you do not follow the 

rules.

The Chuj Rules:
1. to be in good spirits before you enter
2. to never enter the chuj without supervision
3. to drink the tea after you exit the chuj

The chuj is also what most Mam households use 

as a washroom, a place to physically wash and 

cleanse their bodies. Mam women traditionally 

give birth in the chuj and Ruben was very proud 

to announce that three of his four children had 

been born in this chuj.    After the steam, Ruben’s 

wife greeted us in the cooler part of the chuj, with 

the most fragrant traditional tea made from fresh 

rosemary, cloves, basil and another spice, which 

was unfamiliar to me. My movements were slow 

coming out of the extreme heat, and I felt dizzy 

but relaxed, so we sat on the rug and had our 

tea, while our bodies adjusted. Emma was able 

to translate between Spanish and English, as her 

and Ruben’s wife, both mothers of four children 

shared each other’s stories of how they had their 

babies. It was an intimate moment and beautiful 

SAYING FAREWELL

On our final day at the clinic, we saw patients 

during the morning but had to deploy and 

dismantle by lunch time. We cleaned everything 

thoroughly, stored away equipment and inventory 

were taken of all the material, to prepare for the next group of DFA volunteers arriving in three months time (FEB. 2017). That afternoon we had about an hour to 

explore Comitancillo, which was the first time that we saw the town during daylight hours. A group of us walked to an Eco-tourism Park, which in theory is an excellent 

idea, but the lack of animal rights just made it a depressing sight. It was refreshing to see some green space for the first time in a few days, but the tied up monkey, 

the coyote in a 6’-0” x 10’-0” cage and the birds of prey in a cage where they could barely spread out their wings, was just sad. Animal rights are nonexistent in 

Comitancillo, but it is it is not hard to see why it is not a priority when learning the condition of human rights in the region. As part of the official farewell for DFA, we 

attended a closing ceremony hosted by AMMID, at one of the local farmsteads about twenty minutes outside of Comitancillo. We were once again welcomed with 

open arms and offered a traditional Mam performance by a local dance group, traditional bread baked in a leaf and a traditional tea. A local women’s craft initiative 

displayed their work for sale. AMMID presented every one of DFA’s volunteers with a personalized, handmade book cover, made by the women’s weaving group. 

Mr. Ruben, the president, explained the meanings associated with the traditional Mam colours. Chjonte Comitancillo, I hope to return in the near future! 

RED - THE SUN

YELLOW - SEEDS

GREEN - GROWTH AND FERTILITY

BLACK - REST
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PANAJACHEL AND ANTIGUA

We arrived in Panajachel, our stop over on the way 

back to Antigua. Pana, as most of the locals refer 

to it, is situated on the beautiful Atitlan Lake. It is 

a colouful, touristy town and a world away from 

Comitancillo. The mere sight of water rejuvenated 

my soul, and now I can say that I swam in a lake 

surrounded by volcanoes.

The rest of our time in Guatemala was spent 

exploring Antigua, Guatemala’s first capital city. 

I almost did not recognize the city as the somber, 

dark cobblestone streets from the Thursday on 

which we first arrived had been transformed into 

a sea of people enjoying live music, street art, 

food carts and an exciting nightlife. Antigua was 

severely damaged when the city experienced a 

series of devastating earthquakes known as the 

Santa Marta earthquakes in 1773. Many of the 

historical monuments, now preserved as ruins, 

are still standing and has since become the 

foundation for the new city. The layers of old and 

new, the food and the people are just a few of the 

reasons that made me fall in love with the city. 

Thank you Guatemala and thank you DFA, my 

heart is full. 



2.1 INTRODUCTION TO THE THEORETICAL FRAMEWORK

The literature review investigates three main theoretical concepts brought to bear upon the questions of inquiry previously mentioned. The first theoretical 

concept addressed refers to the importance of the connection between man and nature. This section investigates biodesign ideologies and methodologies 

and discusses the notion of “looking to nature for design solutions.” Biodesign practices encourage designers to create a more harmonious relationship 

between the built and the natural environment while trying to find the most efficient solution to the design problem.

The second concept includes an investigation of a phenomenological perspective on architecture that addresses the meaning of place and people’s 

experience in space through examining a connection with our environments. The spatial qualities, sensorial design, materiality and atmospheric conditions 

(both interior and exterior), the notion of beauty in Japanese design, all of which can contribute to finding ‘meaning in space,’ referring to something with 

which people can connect.

Lastly, the third concept examines the significance of portable architecture in the context of how we live today. The notion of transient architecture challenges 

us to rethink the way we occupy space and how we design it. This section comes full circle as the concept reveals the importance of connecting buildings 

with the people that they are intended for, as this discussion questions the notion of ‘place making ’ in transient and temporary spaces.

CHAPTER 2 | LITERATURE REVIEW
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THEORETICAL FRAMEWORK

Main Theory

 The Human - Nature Connection: 

Topic:
 
     A Phenomenological Approach to Meaningful Spaces: A Dental clinic and Mix-use facility in Comitancillo, Guatemala.

OUR AFFINITY FOR
NATURE

 
Biomimicry

 Biomechanics
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             bio-utilization
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Mobile structures - (ie. Honey Comb, Beetle Wings, Bird Scull) - inform the 
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• Nature informs Design - Lithops - environmental temperature regulation.
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 - Light weight and durable structures  ( ie. sea cucumber and honey 
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• Termite Mound Passive Ventilation

• Biophilic Design Strategies
• Daylighting, Natural, passive ventilation, 
• Natural element into the space - materials 
• Create view from within the space and views to the exterior.
• Avoid and minimize environmental stressors in the space. - noise
• Provide Privacy
• Create distractions to minimize stress in the healthcare environment.

• Integrating a holistic design approach.
• Community oriented design approach
• Vernacular architectural and cultural considerations
• Connecting the interior and exterior environments.

• Connecting the body to place through Censorial Design Strategies.
• Engaging the natural environment through modernist design strategies.
• Breaking borders between interior and exterior environments - views
• Flood the space with natural light. - show the passage of time

• Making place in transient and temporary architecture.
• Connecting the body to place.
• Creating an “at-homeness” a dwelling space
• Use regional materials to create familiarity to foster a  
  sense of place.
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divided in to
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informed by the work of
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informed by:
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Environment

Judith Heerwagen
&

• Use natural materials that age with time - patina
• Use of colour for focal points.
• Use of light as an optical illusion to create distractions.
• Create spaces that blur the boundaries between the 
   interior and the exterior.

David Abram

TABLE 2: A Theoretical Framework Diagram

Wabi-Sabi
Sensory Experience

Supportive Design

Crispin Sartwell

A. How can Biodesign methodologies (Biophilia, Biomimicry, and Biomechanics) inform the design of the permanent dental clinic in Comitancillo, Guatemala? 
What is the significance of looking to nature and understanding its principles as a methodology in developing design solutions for the built environment? 
B. What is the significance in creating a sense of place in both temporary and permanent structures of the mix-use facility and dental clinic in Comitancillo, 
Guatemala? 
C. What are the reasons for using a phenomenological approach to creating meaningful spaces with people in mind and how does this contribute to the body of 
knowledge and the professional practice of interior design?
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ideas, functional materials and the desire to 

merge architecture with the landscape. 42 Frank 

Lloyd-Wright, was one of the fathers of Modernist 

Architecture in America. His most famous work 

that concerns the merger between nature and 

architecture is the Fallingwater House or the 

Kaufmann family home in Pennsylvania, built 

between 1936 and 1939, over a waterfall.43  

Design strategies used to bring nature into the 

spaces included large windows and views, the 

use of natural materials, large open spaces and 

natural elements introduced within the building, 

including water, plants and daylight. Merging 

the natural and built environments through a 

harmonious design approach is the primary 

Modernist philosophy that influenced the dental 

clinic design in Comitancillo. 

“No house should ever be on a hill or 
on anything. It should be of the hill, 
belonging to it. Hill and house should 
live together, each the happier for the 
other.” 44      - Frank Lloyd-Wright. 

According to the “Savannah Hypothesis,” by 

ecologist Gordon Orians; It is human nature to feel 

the need to connect to nature.45    The hypothesis 

argues that humans are psychologically adapted 

to be drawn to naturalistic features that resemble 

the African Savannah since that is the suspected 

origin of humankind.46 If our affinity for nature is 

indeed so embedded in our biological makeup, 

how is it that we as humans have become 

such a separate entity from the natural world. 

David Abraham writes that “we are human only 

42 Jakob Göransson. YouTube. Art Of The Western World - 8. Into The 

20th Century, April 22, 2016. Accessed January 23, 2017. https://www.youtube.

com/watch?v=YI_qUq592MQ&t=188s.

43 “What is Fallingwater?” Fallingwater | Accessed August 26, 2016. 

http://fallingwater.org/37/.

44 “Frank Lloyd Wright; quotes.” Frank Lloyd Wright; quotes. Accessed 

August 24, 2016. http://www.cmgww.com/historic/flw/quotes.html.

45   Judith H. Heerwagen, “Bio-Inspired Design: What Can We Learn 

from Nature?” Essay, 2003. 

46   IBID. 

in contact, and conviviality, with what is not 

human.”47   Abraham is referring to the non-

living world, yet we have become more closely 

connected to the artificial and human-made world, 

and we seem to have severed our connection and 

responsibilities from the natural systems that we 

depend upon daily. In recent years humans have 

altered the environment to suit their needs without 

considering the needs of the natural environment. 

The consequences of our actions are evident 

in the depletion of our natural resources, the 

unusual weather patterns and warning signs of 

global warming caused by the greenhouse effect. 
48 Although, to the president of the United States, 

Mr. Donald Trump, it is just a “hoax.” 49

David Abraham argues that we suffer an 

estrangement from the animate earth and that we 

have gotten used to a world in which we merely 

interact with other humans or with our own “human 

made technologies,” rather than with all aspects 

of the living world.50 Abraham suggests that we 

change our behaviour and revert to our ancestral 

reciprocity with the world since we “need that which 

is other than ourselves and our own creations.” 51  

Abraham does not imply that we should renounce 

our ever evolving state-of-the-art technologies, 

but he does suggest that we need to reacquaint 

ourselves with the natural and “sensuous world 

in which our techniques and technologies are 

all rooted.” 52    Biodesign is a concept that 

demands the inanimate world to consider and 

consult the natural world in search of better, more 
47 David Abraham, The Spell of the Sensuous, Perception and lan-

guage in a more than human world, Vintage Books, A division of Random house, 

INC, New york. p. ix

48 Francis D. K. Ching, and Cassandra Adams. Building construction 

illustrated. New York: Wiley, 2001. Print.

49 Coral Davenport, “Donald Trump Could Put Climate Change on 

Course for ‘Danger Zone’.” The New York Times. November 10, 2016. Accessed 

January 23, 2016. https://www.nytimes.com/2016/11/11/us/politics/donald-trump-

climate-change.html?_r=0.

50 David Abraham, The Spell of the Sensuous, Perception and lan-

guage in a more than human world, Vintage Books, A division of Random house, 

INC, New yorkp.ix

51 IBID.

52 IBID.

efficient solutions to a problem. The intersection 

between the built environment and the natural 

environment has never been harmonious. The 

natural environment is usually disturbed, altered 

or destroyed during the development of the built 

environment. Architects and designers need to 

connect human environments to the landscape, 

to create a greater awareness of natural 

surroundings and to prevent isolated and artificial 

environments that disconnect us from nature in a 

physical and emotional sense. Michael Weinstock 

speaks to the role of the environment in his book, 

The Architecture of Emergence, the evolution of 

form in nature and civilization. “The structure and 

organization of all forms and behavior in the world, 

both living and non-living, are connected by, and 

contingent, upon the flow of energy and materials 

between them.”53   Emergence is a term used in 

a multitude of disciplines, but there is not yet a 

definitive answer as to what it truly means. The key 

issues that it deals with explained by philosopher 

Paul Humphries describe ‘emergence’ best in the 

context of design research. “It is when something 

emerges from another, when there is a certain 

autonomy connected to the emerged over and 

above the things they emerge from, when there is 

a certain unexpected novelty that exists and when 

the whole is more than the sum of its parts.”54    The 

emergence of holistic design solutions that benefit 

both the natural and the human-made world 

is the desired outcome in the context of using 

Biodesign methodologies to develop the dental 

clinics in Comitancillo. Nature consists of the 

most efficient and complex series of Eco-systems 

that function as a whole. When one is disrupted, 

it causes a chain reaction, and for years humans 

have disturbed the environment. Becoming aware 

of the fragile ecosystems and natural agents on 

the building site before developing it, can nurture 
53  Michael Weinstock, The Architecture of Emergence: The Evolution of 

Form in Nature and Civilization. Chichester, U.K.: Wiley, 2010. 34.

54  Paul Humphries, Emergence: Where Science Meets Philosophy. 

Keynote Speech, The Chicago Humanities Festival from The Chicago Humanities 

Festival, Chicago, January 1, 2008.

a more holistic approach to building. Biophilic 

design is a practice that encourages a human - 

nature connection through a myriad of methods.

“Although we present biophilic design 
as an innovation today, ironically, it 
was the way buildings were designed 
for much of human history. Integration 
with the natural environment; use of 
local materials; themes and patterns 
of nature in building artifacts; 
connection to culture and heritage; 
and more were all tools and methods 
used by builders, artisans and 
designers to create structures still 
among the most functional, beautiful, 
and enduring in the world.”55 
                
- Quote by Stephen Kellert and Judith 
Heerwagen. 

2.2.2 Biophilic Design |

The biophilia hypothesis by Edward O’ Wilson 

describes the human race’s affinity for nature, 

or “our love of nature” as being an essential 

component to our existence.56 It refers to the 

instinctive bond between human beings and 

other living organisms.57

Biophilic design is the application of Wilson’s 

hypotheses applied to the built environment. 

Wilson hypothesizes that human beings possess 

a biological inclination to affiliate with natural 

systems and processes which, as addressed 

by Stephen Kellert, affect human health and 

productivity in the application of the built 

environment. 58 A Biophilic approach to the design 

of the dental clinics focuses on the cognitive and 

experiential effects that the interior environment 
55 Stephen R. Kellert, and Judith H. Heerwagen. “Preface.” In Biophilic 

Design: The Theory, Science, and Practice of Bringing Buildings to Life. Hoboken, 

N.J.: Wiley, 2008. (chicago)p. vii

56 IBID.

57 Michael Pawlyn . Biomimicry in Architecture. London, UK: Riba 

Publishing, 2011 p.2

58 Stephen Kellert and E. Calabrese. 2015. The Practice of Biophilic 

Design. www.biophilic-design.com

has on both the staff and the patients. Stephan 

Kellert has referred to five principles of biophilic 

design. These principles synthesize the essence 

of biophilic design and the application of these 

principles in the built environment. This practice is 

about more than just bringing nature into a space.

“ Still, biophilic design is not about 
greening our buildings or simply 
increasing their aesthetic appeal 
through inserting trees and shrubs. 
Much more, it is about humanity’s 
place in nature, and the natural 
world’s place in human society, a 
space where mutuality, respect, and 
enriching relation can and should 
exist at all levels and emerge as the 
norm rather than the exception” 59

The Principles of Biophilic Design.
 - By Stephen Kellert.

1. Biophilic design requires repeated and 

sustained engagement with nature.

2. Biophilic design focuses on human adaptations 

to the natural world that over evolutionary time 

have advanced people’s health, fitness and 

wellbeing.

3. Biophilic design encourages an emotional 

attachment to particular settings and place.

4. Biophilic design promotes positive interactions 

between people and nature that encourage an 

expanded sense of relationship and responsibility 

for the human and natural communities.

5. Biophilic design encourages mutual reinforcing, 

interconnected, and integrated architectural 

solutions.60

The Principles of Biophilic Design

59 Stephen R. Kellert, and Judith H. Heerwagen. “Preface.” In Biophilic 

Design: The Theory, Science, and Practice of Bringing Buildings to Life. Hoboken, 

N.J.: Wiley, 2008. (chicago)p. vii

60 Stephen R. and E. Calabrese, 2015. The Practice of Biophilic De-

sign. www.biophilic-design.com

2.2 THE HUMAN | NATURE CONNECTION 
2.2.1 Biodesign: The Intersection Between The 
Built And The Natural Environment. 

“The interdisciplinary field of Biodesign 
encompasses systematic studies of 
function, relations, structures, and 
processes in biological systems and 
transforms these data into solutions of 
primarily technical and technological 
problems…”   38 

Biodesign as defined in Meyer’s gross Tascenbuchlexikon.

Janine Benyus, an American pioneer for 

Biodesign, refers to the concept as  “Nature 

as a model and mentor.” 39  Artists, architects, 

and designers have drawn inspiration from 

nature for centuries. The Renaissance painter, 

Michelangelo looked towards nature for its perfect 

mathematical proportions in the search for true 

beauty. Renaissance architecture was influenced 

by De Architectura, a work by Marcus Vitruvius 

Pollio’s, which was based on the same principles. 

Consequently, many Renaissance architects 

followed in pursuit of the perfect proportions and 

pure beauty, primarily using nature as a model. 

During the late nineteenth century the Bauhaus, 

a European school of architecture and design, 

encouraged scholars to rethink all aspects of the 

environment. 40  This period marked the beginning 

of Modernism, a philosophical movement that 

transformed western society during the mid 

twentieth century. Modern architecture rejected 

ornament and decorative, European styles that 

were now considered “frivolous and outdated.”41  

Modernism was concerned with constructivist 

38  Roshko, Tijen. “Introduction.” In Bio-Design. Winnipeg, Manitoba: 

Self Published, University of Manitoba, Faculty of Architecture, 2012.

39 Janine M. Benyus, Biomimicry: Innovation Inspired by Nature. New 

York: Morrow, 1997. 

40 Jakob Göransson. YouTube. Art Of The Western World - 8. Into The 

20th Century, April 22, 2016. Accessed January 23, 2017. https://www.youtube.

com/watch?v=YI_qUq592MQ&t=188s.

41 “Home Page.” Province of Manitoba. Accessed September 14, 

2017. http://www.gov.mb.ca/chc/hrb/internal_reports/pdfs/modern_architecture_

full.pdf
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‘noisy,’ invades ‘privacy’ and lacks any kind of 

‘social support’.64 Ulrich suggests that stress is 

one of the major factors to affect human well-

being on a ‘psychological,’ ‘physiological’ and 

‘behavioral dimension.’65 He further suggests 

that the theory of ‘Supportive Design,’ can 

inform methods to minimize stress in healthcare 

environments.66

Design suggestions based on the Theory of 

Supportive Design:

• Healthcare Facilities should not raise 

obstacles to coping with stress, contain 

features that are in themselves stressors and 

thereby add to the total burden of illness.

• Healthcare environments should be 

designed to facilitate access or exposure to 

physical features and social situations that 

have stress reducing influences.

• Target groups should include patients, 

visitors and healthcare staff.67

Design Suggestions based on the Theory of 

Supportive Design.

Ulrich proposes that based on the behavioural 

sciences and healthcare related fields, it is 

justified to propose that healthcare environments 

will support dealing with stress if they are 

designed to promote wellness. 

64 IBID

65 IBID. p.99

66 IBID.

67 IBID p.99 

Healthcare Facilities should promote wellness 

by fostering:

• A sense of control with respect to physical-

social surroundings.

• Access to social support.

• Access to positive distractions in physical 

surroundings.68

Healthcare Facilities should promote Wellness by 

fostering these factors.

Judith H. Heerwagen lists the elements of Biophilic 

design n her essay, Bio-Inspired Design: What we 

can learn from Nature.69 

Elements of Biophilic Design 

J. Heerwagen & B. Hase 

• Prospect (The ability to see into distance) 

• Refuge (The sense of enclosure or shelter) 

• Water (Indoors or visible from inside views) 

• Biodeiversity 

• Sensory Variability 

• Biomimicry 

• Sense of Playfulness 

• Enticement 

Elements of Biophilic Design by Judith Heerwagen.

68 IBID. p.97

69   Judith H Heerwagen, “Bio-Inspired Design: What Can We Learn 

from Nature?” Essay, 2003. 

2.2.4 Biomimicry |

B I - O - M I M - I C - R Y

[From the Greek bios, life and mimesis, imitation]

1. Nature as model. Biomimicry is a new science 

that studies nature’s models and then imitates 

or takes inspiration from these designs and 

processes to solve human problems, e.g., a solar 

cell inspired by a leaf.

2. Nature as measure. Biomimicry uses an 

ecological standard to judge the “rightness” 

of our innovations. After 3.8 billion years of 

evolution, nature has learned: What works. What 

is appropriate. What lasts.

3. Nature as mentor. Biomimicry is a new way of 

viewing and valuing nature. It introduces an era 

based not on what we can extract from the natural 

world, but on what we can learn from it.70

Biodesign can be interpreted as an umbrella term 

for design strategies influenced by biological 

factors. Micheal Pawlyn explains the terms 

biophilia, biomimicry, biomechanics (a form of 

biomimicry), biomorphism and bio-utilization 

in his book, Biomimicry in Architecture.71 (See 

Operational Definitions). Janine Benyus has 

contributed significantly to the interdisciplinary 

field of biomimicry. She refers to herself as “the 

biologist at the design table” and describes 

biomimicry as “the conscious emulation of life’s 

genius.”72  Benyus explains that the intention of 

biomimicry is not for us to learn about nature so 

that we can “circumvent” and “control” it, but 

for us to learn from nature, “so that we might fit 

in, at last and for good, on the Earth from which 

we sprang.”73 Michael Pawlyn has contributed 

significantly to the field of biomimicry in the 
70 Janine M. Benyus, Biomimicry: innovation inspired by nature. New 

York: Morrow, 1997. Intro

71 Michael Pawlyn . Biomimicry in Architecture. London, UK: Riba 

Publishing, 2011p. 2

72 Janine M. Benyus, Biomimicry: innovation inspired by nature. New 

York: Morrow, 1997.p.2

73 Janine M. Benyus, Biomimicry: innovation inspired by nature. New 

York: Morrow, 1997.p.9

context of architecture. He explains that the term 

biomimicry, which first appeared in literature in the 

1962 and gained popularity amongst scientists in 

the 1980’s, is very different from biomorphism, a 

word previously known to architecture.74 Pawlin 

defines biomimicry as “mimicking the functional 

basis of biological forms processes and systems, 

to produce sustainable solutions.”75

“You could look at nature as being 
like a catalog of products, and all of 
those have benefited from a 3.8 bil-
lion year research and development 
period. And given that level of invest-
ment, it makes sense to use it.” 76     
                                             -Michael Pawlyn 

Nature remains an enormous source of inspiration 

and information that we as designers and 

architects can draw from. The risk of promoting 

biomimicry as a design practice is that the 

genuine purpose might be misinterpreted. The 

intention is not to simplify nature’s principles 

into a so called ‘biomimetic design solutions’ 

that are directly altered to fit human-needs. A 

practical constraint in using this methodology 

is that there is often not enough time during the 

design development of a project that will allow for 

a meaningful collaboration between a designer 

and a biologist. It is a time-consuming method. 

Therefore designers should consult the research 

of experts, like Julian Vincint, Steven Vogel, 

Micheal Pawlyn and Janine  Benyus, to correctly 

benefit from this discipline. Benyus summarizes 

a few of “Nature’s Laws,” which generalizes 

information that might be useful when applied to 

a design context:

74 Michael Pawlyn . Biomimicry in Architecture. London, UK: Riba 

Publishing, 2011 p.2

75 Michael Pawlyn . Biomimicry in Architecture. London, UK: Riba 

Publishing, 2011. p.2

76 What is Biomimicry? Retrieved July 26, 2016, https://biomimicry.org/

what-is-biomimicry/#.V5jPmRTZpg0

2.2.3 Supportive Design | Well-being In The 

Healthcare Environment.

Stephen Kellert has researched Biophilic 

design in the workplace, including, healthcare 

environments, specifically hospitals. The primary 

aspect of biophilic design that informed the interior 

of the clinic in Comitancillo concerns the positive 

psychological effects that nature has on people. 

In, “Design Details for Health; Making the Most of 

Design’s Healing Potential,” Cynthia A. Leibrock 

and Debra Harris focuses on this topic, specifically 

patient psychology, the environment, the sensory 

experience and the material and ergonomic 

requirements that are essential to well-designed 

healthcare spaces. Theories by Dr. Roger 

Ulrich, a Behavioural Scientist and Professor of 

Architecture at the Center for Healthcare Building 

Research at Chalmers University of Technology 

in Sweden, has informed Stephen Kellert’s work. 

Ulrich’s evidence-based healthcare research 

concerning the connection between nature and 

the effects it has on human health has directly 

impacted the design of hospitals all around the 

world.61 Ulrich’s work has proven that poor spatial 

design has an effect on patient well-being and in 

some cases “negative effects on physiological 

indicators of wellness.”62 Ulrich states that 

designers have the critical responsibility to 

provide healthcare spaces that “promote wellness 

by creating physical surroundings that are 

psychologically supportive.”63 Ulrich refers to two 

major factors of stress that patients are affected 

by in healthcare environments. The stress of their 

medical condition, which might require ‘painful 

procedures’ and ‘uncertainties’ and the stress 

of the physical, social environments associated 

with healthcare facilities. These spaces are often 
61 Roger S. Ulrich, “Effects on Interior Design on Wellness: Theory and 

Recent Scientific Research.” Journal of Healthcare Interior Design 3, no. 1 (1991): 

97-109. Accessed July 14, 2016. https://www.researchgate.net/profile/Roger_Ul-

rich4/publication/273354344_Effects_of_Healthcare_Environmental_Design_on_

Medical_Outcomes/links/557ed93408aec87640ddee0b/Effects-of-Healthcare-

Environmental-Design-on-Medical-Outcomes.pdf. p.97

62 IBID

63 IBID

Topic of Interest | Thermal Comfort | Thermal 
Mass - temperature regulation.                           
LITHOPS       
• Submerged body
• Thermo regulation - using the earth’s thermal mass to   
   regulate between extremes.
• Low profile - Embedded in the landscape.
• Light filtration

Topic of Interest | Structure                            
WILD CUCUMBER SEED POD    
• Lightweight
• Translucent 
• Exterior Structure 
• Interior Structure
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famous architectural precedent that employs 

a biomimetic, passive cooling system is the 

Eastgate Center in Harare, Zimbabwe. Architect 

Mick Pearce’s building adopted a cooling 

technique utilized in the surrounding area’s 

termite mounds. Another example in nature that 

exhibits successful temperature stabilization are 

Lithops, plants found in desert and semi desert 

areas, and native to the Eastern Cape, South 

Africa, where I grew up. Lithops are submerged 

under the soil to create a stabilized atmosphere 

since temperatures differ significantly between 

the cold dessert evenings and the hot desert 

days.79  (This is further discussed in Chapter 5 

and 6.)

79 Michael Pawlyn . Biomimicry in Architecture. London, UK: Riba 

Publishing, 2011.p. 89

2.3 A PHENOMENOLOGICAL APPROACH TO 

SOCIALLY MINDED DESIGN:

2.3.1 Genius Loci | Space and Place: Human 

Experience and Meaningful Design. 

David Abraham describes Phenomenology as 

“the study of direct experience.”80 Abraham 

explains that phenomenology was originally 

intended to provide a foundation for the empirical 

sciences when the “careful study of perceptual 

experience” revealed “the hidden centrality of 

the earth in all human experience.”81 Humans 

experience space in physical and metaphysical 

ways. When a memory or a significant experience 

is associated with a space, it can be defined as 

a place. Christain Norberg-Schultz describes 

the genius loci or the ‘spirit of place,’ as the 

concrete reality that man has to face and come 

to terms with in his daily life.82 Norberg-Schultz 

argues that our environment influences us as 

human beings. He further emphasizes that we 

have an ‘existential foothold’ in our environments; 

purpose connects us to architecture, as the 

building is attached to the natural environment. 

Norberg-Schultz likens this ‘existential foothold 

to Martin Heidegger, a German philosopher’s 

concept of ‘dwelling.’’83 Norberg-Schultz explains 

that ‘dwelling’ in an existential sense, refers to 

the purpose of architecture. “Man dwells when 

he can orientate himself within and identify 

himself with an environment, or, in short, when he 

experiences the environment as meaningful.”84 

80 David Abraham, The Spell of the Sensuous, Perception and lan-

guage in a more than human world, Vintage Books, A division of Random house, 

INC, New york p.xi

81 David Abraham, The Spell of the Sensuous, Perception and lan-

guage in a more than human world, Vintage Books, A division of Random house, 

INC, New york p.xi

82 Christian Norberg-Schulz, Genius loci: towards a phenomenology 

of architecture (New York: Rizzoli, 1980). p.5

83 Christian Norberg-Schulz, Genius loci: towards a phenomenology 

of architecture (New York: Rizzoli, 1980). p.5

84 Christian Norberg-Schulz, Genius loci: towards a phenomenology 

of architecture (New York: Rizzoli, 1980). p.5

Using a ‘phenomenological approach,’ as 

describes by Norberg-Schultz, during the 

design of all interior spaces in the dental clinic in 

Comitancillo, can provide a beautiful, comfortable 

and desirable environment for both patients and 

volunteer workers. Breaking the boundaries 

between the interior and exterior, by using the 

biophilic design principles described previously, 

will create an awareness of the day’s biorhythms 

and the exterior environment. These practices 

will render positive experiences, familiarity and 

ultimately a connection to place.

  “Phenomenological research 
began to suggest that the human 
mind was thoroughly dependent 
upon (and thoroughly influenced 
by) our forgotten relation with the 
encompassing earth.”85    - David Abraham

Understanding the ‘sense of place’ before 

designing a space is critical to the success of it. 

This concept is especially true when designing in 

a cross cultural context. Buildings that built and 

then left to ruins are often due to a disconnection 

to the people and place for which they were 

intended. Architect, Samuel Mockbee’s design 

philosophy was very much socially rooted. 

According to Mockbee, the best way to make 

architecture is by letting a building evolve out of 

the culture and the place.”86 Mockbee was not 

interested in monumental architecture, rather, 

he believed that “the architectural profession 

has an ethical responsibility towards improving 

the living conditions for the poor.”87 He presents 

architecture as “a discipline rooted in its 

85 David Abraham, The Spell of the Sensuous, Perception and lan-

guage in a more than human world, Vintage Books, A division of Random house, 

INC, New york p.xi

86 Dean, Andrea Oppenheimer., and Timothy Hursley. Rural Studio: 

Samuel Mockbee and an architecture of decency. New York: Princeton Architec-

tural Press, 2002. p.2

87 Dean, Andrea Oppenheimer., and Timothy Hursley. Rural Studio: 

Samuel Mockbee and an architecture of decency. New York: Princeton Architec-

tural Press, 2002. p.1

community and its environmental, social, political, 

and aesthetic issues.” Mockbee also believed 

that the discipline’s second ethical responsibility 

was to procure responsible environmental and 

social changes.88  As an architecture professor, 

Mockbee’s teaching fundamentals were not only 

about design and construction but also about 

honesty, decency, fairness, and authenticity.89  

Mockbee’s Rural Studio set out to improve 

the quality of life for people in Hale County, 

Alabama, a place that Mockbee referred to as 

“left behind.”90   The mission for the studio was to 

teach the students about design and construction 

and to give them a new perspective on a topic 

that they may have overlooked otherwise. The 

goal was for the students to create “something 

wonderful”; architecturally, socially, politically, 

environmentally and aesthetically.91

2.3.2 Natural Beauty and humility: Aesthetics of 

Japanese ‘Wabi Sabi.’ 

Japanese aesthetics have always been closely 

associated with the natural world, but it is about 

more than just a texture or a colour; The concept 

of beauty in Japanese aesthetics is in-depth and 

meaningful. Crispin Sartwell, the author of Six 

Names of Beauty, explains that the Japanese 

language has many verities of beauty, more than 

what can be translated. The differences between 

the levels of beauty are subtle yet possess a 

depth unparalleled in English. Shibui is a term that 

expresses beauty, not perfection. It can also mean 

‘true,’ ‘simple’ or ‘chaste.’92 In a sense, Yugen 

is the opposite of Shibui, according to Sartwell. 

88 Dean, Andrea Oppenheimer., and Timothy Hursley. Rural Studio: 

Samuel Mockbee and an architecture of decency. New York: Princeton Architec-

tural Press, 2002. p.1

89 Dean, Andrea Oppenheimer., and Timothy Hursley. Rural Studio: 

Samuel Mockbee and an architecture of decency. New York: Princeton Architec-

tural Press, 2002. p.2

90 iBID. p.1

91 Dean, Andrea Oppenheimer., and Timothy Hursley. Rural Studio: 

Samuel Mockbee and an architecture of decency. New York: Princeton Architec-

tural Press, 2002. p.13

92 Crispin Sartwell. Six Names of Beauty. New York, NY: Routledge, 

2004. p.113

Yugen means both ‘obscure’ and ‘profound, ’ and 

it refers to ‘darkness in light’ of ‘dark illumination.’93 

What Shibui and Yugen have in common is 

that neither term “moves toward a concept of 

perfection; rather, it seeks a kind of suggestiveness 

in absence: in holes, in emptiness.”94 This concept 

sets the foundation for the analysis of ‘Wabi-Sabi.’ 

Two separate words joined to express a “kind 

of beauty,” a “single aesthetic” which Sartwell 

explains, relates to both Shibui and Yugen, but 

possess an entirely different emotional tone.95 

“ Wabi as a beauty is humility, asymmetry, 

and imperfection, a beauty of degradation, of 

soil, autumn leaves, grass in drought, crow 

feathers. For such reasons an appreciation 

of Wabi is and affirmation of the world and 

a certain sort of refusal of its transformation 

for delectation. Wabi as an aesthetic is a 

connection to the world in its imperfection, 

a way of seeing imperfection as itself 

embodying beauty.”96

“Sabi means ‘loneliness’.” As it relates to 

Wabi, it is “a kind of desolation or meditative 

depression that can be sweet.” “Sabi is a 

quality of stillness and solitude, a melancholy 

that is one of basic human response to and 

sources of beauty.” 97

“Wabi-Sabi is an aesthetic of poverty and 

loneliness, imperfection and austerity, 

affirmation and melancholy. Wabi-Sabi 

is the beauty of the withered, weathered, 

tarnished, scarred, intimate, coarse, earthly, 

evanescent, tentative, ephemeral.”98

93 IBID.

94 IBID.

95 IBID.

96 IBID

97 Crispin Sartwell. Six Names of Beauty. New York, NY: Routledge, 

2004. p.114

98 IBID.

“Nature’s Laws” by Janine Benyus.
• Nature runs on sunlight.

• Nature uses only the energy it needs.

• Nature fits form to function.

• Nature recycles everything.

• Nature rewards cooperation.

• Nature banks on diversity.

• Nature demands local expertise.

• Nature curbs excess from within.

• Nature taps the power of limits.  77

Nature’s Laws by Janine Benyus.

Michael Pawlyn’s book, Biomimicry in Architecture 

inspires a few questions that are more directly 

related to the built environment and discipline 

of architecture and design. The broad questions 

posed to a design community became relevant 

in the context of the dental clinics in Guatemala. 

These questions inspired some of the central 

design questions for the thesis project. (These are 

further discussed in Chapter 5 and 6.)

Questions Inspired by Michael Pawlyn:
• How can we build more efficient structures?

• How can we manage waste systems?

• How can we manage water?

• How can we control the thermal environment?

• How can we produce and harvest energy for 

our buildings?78

 

Questions Inspired by the Work of Michael Pawlyn.

Thermal environment is a topic that Pawlyn 

believes, has many hidden solutions in nature. 

Temperature stabilization can reduce the need 

to artificially cool or heat our environments, which 

will ultimately reduce greenhouse gas emissions 

and lower the building’s energy load. The most 

77 Janine M. Benyus, Biomimicry: innovation inspired by nature. New 

York: Morrow, 1997 p. 7

78 Michael Pawlyn . Biomimicry in Architecture. London, UK: Riba 

Publishing, 2011
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These phrases from Six Names of Beauty, so 

beautifully describe each term that I saw no other 

appropriate way other than presenting them as 

quotes. Even though Guatemala is a world away 

from Japan, there is a familiarity in the description 

of these concepts that remind me so much of 

being in Comitancillo. Images of the rusty roofs 

and paint chipped walls, the cracked tile floors, 

the weathered yet colourful tombstones, the 

humble wooden structures that held up the torn 

blue tarps on market day, even the abandon 

performance space in which we set up the dental 

clinic; all possessed a kind of tragic beauty, 

Wabi-Sabi. This aesthetic concept is important 

to the design of the new clinic in Comitancillo. 

Choosing materials and finishes with properties 

that allow a natural and pleasing aging process 

will support the new building to become a part of 

its surroundings.



architecture as “movable in some form” and 

“specifically designed for deployment in situations 

and locations.”100 By definition, it is designed 

to be transportable and able to be relocated. 

Kronenburg defines this type of architecture as 

being “strictly ephemeral in nature” and therefore 

temporal.101  Portable architecture is not usually 

attached to a place since the intention is for it to 

be transportable, yet this does not devoid it of a 

‘sense of place.’ Kronenburg argues that portable 

architecture is still architecture, thus “it possesses 

all the capabilities that permanent architecture has 

to create meaningful, identifiable, recognizable 

environments that enable human beings to come 

to terms with their physical existence and the 

relationships that they have with the man-made 

and the natural world.”102 The main difference 

with portable architecture is that these encounters 

occur during short periods of time due to its 

temporality, versus a permanent structure’s long 

term encounter due to the physical attachment 

to place. Kronenburg argues that “this makes 

them (the encounters) no less meaningful to the 

individual, and their impact no less powerful.”103  

So this poses the question of whether we can 

create a sense of place in portable architecture. 

This section will examine a phenomenological 

approach to ‘place making’ to support 

Kronenburg’s statement. David Seamon engages 

phenomenology when he addresses the notion 

of ‘environmental encounter’ as a method in 

place making during a process he refers to as 

a “conceptual and methodological approach” 

to studying people’s experience of their 

environmental surroundings. An investigation 

into the work and life of Andrea Zittel’s art 
100  Kronenburg, Robert. (2002) Houses in Motion: The Genesis, His-

tory, and Development of the Portable Building. Second ed. London: Academy 

Editions ; Wiley-Academy - John Wiley and Sons. P.9

101  IBID.

102  Kronenburg, Robert, (1998) ed. Transportable Environments 

Theory, Context, Design, and Technology : Papers from the International Confer-

ence on Portable Architecture, London, 1997. London: E & Fn Spon. P.1

103 IBID.

practice will reveal a body-centered approach to 

understanding space. Susanne Gannon presents 

a phenomenological approach to understanding 

place in a personal context. She writes: “ Where 

else can educational research begin and end, if 

not with the body…”  ”104   

David Seamon arrives at three main themes that 

summarize environmental experience, including 

movement, rest and encounter.105 Movement 
refers to ‘body-subject’ a term used to explain 

preconscious bodily behaviours. Rest refers to 

an ‘existential ‘indsideness’, a term that applies to 

a “positive affective relationship with places and 

environments” 106 and Encounters, are explained 

as ways in which people make contact with their 

world.107 Seamon’s research which supports my 

argument for Kronenburgs’s statement about 

place making in portable architecture concludes 

the following:

• People become bodily and emotionally attached 

to their geographical worlds.

• The nexus of this attachment is ‘at-homeness.’

• ‘At-homeness’ is a taken-for-granted through a 

pattern of continuity, expectedness, and order.

• As people move and rest in their geographical 

world, they also encounter it.

• Encounter varies in the degree of how much 

people are a part of or apart from their world.108  

Edward Relph refers to place as “experiences 

without deliberate and self-conscious reflection 

yet full with significances.”109 Seamon explains 

104  Gannon, Susanne. (2012) “From the Curve of the Snake, and the 

Scene of the  Crocodile: Musings on Learning and Losing Space, Place and 

Body.” Reconceptualizing Educational Research Methodology RERM. Accessed 

November 24, 2015. http://journals.hioa.no/index.php/rerm. P.7

105  Seamon, David. (2002), “Physical Comminglings: Body, Habit, and 

Space Transformed into Place.” The Occupational Therapy Journal of Research: 

Occupation, Participation and Health. Accessed November 17, 2015. otj.sage-

pub.com. P.42S

106 IBID.

107 IBID.

108 IBID. P.42S&43S

109 Relph, Edward, (1976). Place and Placelessness. London: Pion. 

P.55

Relph’s description of place as an “existential 

insideness” and argues that it can be viewed 

as the very core of place experience.110 He 

further examines place experience through a 

phenomenological lens by referring to “Body-

Subject,” a term that French philosopher Maurice 

Merleau-Ponty used to describe a type of ‘body 

knowledge.’ Seamon describes this as the 

body’s ability to know things without the brain 

consciously having to think about what it is doing. 

He describes this as “the intentional but taken-for-

granted intelligence of the body.”111  He refers to 

Merleau-Ponty’s writing about consciousness…  it 

is “being towards a thing through the intermediary 

of the body.112 Merleau-Ponty also mentions 

an unconscious body knowledge, which can 

enhance a person’s spatial experience and their 

understanding of it. Seamon refers to movement 

and rest, inside and outside and dwelling and 

journey as experiential dialects.113 His research 

sets out to understand how space can contribute 

to a sense of deep familiarity and attachment 

and to understand when space becomes place 

and when is it merely a transitional space, or he 

defines as a “corridor of movement.”114  

Professor Bill Hillier’s research concerning the 

physical environment in an urban context and the 

effect that it can have on people experiencing it 

has significantly influenced Seamon’s theories 

on place. Hillier’s work involves the way people 

perceive their environments and weather a space 

could be transformed into a place. Seamon 

summarizes Hillier’s conclusion by suggesting 

that the result of place making is based on a 

borderless configuration that includes interaction 

between the physical environment and what 
110   Seamon, David. (2002), “Physical Comminglings: Body, Habit, and 

Space Transformed into Place.” The Occupational Therapy Journal of Research: 

Occupation, Participation and Health. Accessed November 17, 2015. otj.sage-

pub.com. P.44S

111  IBID. P.43S

112  IBID. P.43S

113  IBID. P.46S 

114  IBID. P.46S

Hillier refers to as the “virtual community.”115  

Seamon refers to Hillier’s view, that spatial form 

does have an affect on people and even on 

society, when he calls Hillier’s argument: that “the 

virtual community is a direct product of spatial 

design,”  a crucial contribution to environmental 

design.116 Seamon explains that: “Movement and 

rest, activity and place, journey and dwelling, 

difference and locality, publicness and home, lie 

apart, yet together!”117  This argument refers to 

the notions of place and self, as being physical 

and ephemeral, individual and social, two parts of 

a whole. These are common themes found in the 

work of American artist Andrea Zittel.

Andrea Zittel’s work exists at the intersection 

of sculpture and installation art. What makes 

her work so unique is that she uses design 

language in making art, principally concerned 

with space, everyday life and the organization of 

it. Similar to issues found in the practice of Interior 

design. Zittel’s art responds to her immediate 

surroundings, and the physical components of 

her investigations created a “complete world” 

constructed by her, which Stephanie Cash 

suggests is “somewhat socially minded.”118  

These include the spatial constraints within which 

she works, the furniture in the space and even 

the clothing she wears. Lucinda Ward writes that 

these parameters “accord with her approach 

to simplicity, pragmatism and functionality.”119   

According to Ward, Zittel’s ongoing project, 

an Institute of Investigative Living sets out to 

examine the aspects of daily life to reach a 

better understanding of human nature and the 
115  IBID. P.49S

116   Seamon, David. (2002), “Physical Comminglings: Body, Habit, and 

Space Transformed into Place.” The Occupational Therapy Journal of Research: 

Occupation, Participation and Health. Accessed November 17, 2015. otj.sage-

pub.com. P.49S

117  IBID. P.48S

118  Cash, Stephanie. (2006) “A - Z and Everything in Between.” ART 

IN AMERICA, Brant Publishers Inc.,April 1, 2006. Accessed November 17, 2015 

http://zittel.org/content/uploads/2014/06/2006_aia.pdf. P.126

119  Ward, Lucinda. Theodor Vicsher (2008). Andrea Zittel: Gouaches 

and Illustrations. Steidl & Partners; Bilingual Edition P.31

social construction of need.120 Zittel’s approach 

to understanding space and being in it parallels 

with the practice of interior design, and it 

relates to Hillier’s phenomenological approach 

to understanding space. Like Hillier, Zittel also 

relies on the body and experiential encounters to 

understand and create an optimal surrounding.

Zittel’s clothing and furniture designed for use in 

specific spatial boundaries become intermediary 

layers, which connect her body and its experience 

to the space. The clothing becomes a vehicle that 

connects her to the furniture and the furniture a 

vehicle that connects her to the prescribed interior 

space, which is based on parameters set up by 

the context of the exterior place. For example in 

Brooklyn, she worked in very confined spaces, 

due to her immediate urban surroundings, but 

once she moved to the Mojave Desert, she 

was able to create larger spatial experiments. 

Susan Freudenheim interprets Zittle’s Institute 

of Investigative Living as her attempt to realign 

the connection between her art practice and her 

life since she became a mother, to which Zittel 

responded. “I want to create a world and live in 

it completely.”121  This project and statement by 

Zittel show a general similarity to the notion of 

place making investigated by Seamon. Zittel 

exhibits a desire to merge her professional art and 

ordinary life, to create a controlled surrounding, 

that is entirely familiar and in which she can live 

and work. Zittel’s work has always concerned 

merging art and ordinary objects. Freudenheim 

suggests that this interest is what leads to her 

experimenting with new kinds of living spaces, 

predominantly a space that was her living space 

and her studio.122  Stephanie Cash has credited 

Zittel as being one of the few artists practicing 

120 Ward, Lucinda. Theodor Vicsher (2008). Andrea Zittel: Gouaches 

and Illustrations. Steidl & Partners; Bilingual Edition P.31

121  Freudenheim, Susan. (2005) “I Want to Create a World and Live in 

It Completely” Andrea Zittel’s Home, Clothing, and Even Her Junk Mail Are Part of 

the Project She Calls “performing Life” ARTNEWS, September. P.122

122 IBID.

2.4 PORTABLE ARCHITECTURE | 

      Flexible, Adaptable and Ephemeral.

2.4.1. Place and Space | A Phenomenological 

approach to making place in temporary and 

transient spaces.

This section investigates the importance of 

the body’s sensorial connection to a space 

in succession to ‘make place’ in portable 

architecture. American artist, Andrea Zittel’s 

phenomenological process contributes to a 

‘Gesamtkunstwerk,’ which she engages herself 

in literally and figuratively, through ‘living her 

work.’ Architecture professor, David Seamon 

draws from the writings of Bill Hillier, Edward 

Relph and Maurice Merleau-Ponty who refer to 

‘body subject,’ an unconscious state of knowing, 

which one experiences when the body and all its 

senses are routinely engaged in its surroundings. 

Susanne Gannon also writes about this while 

conceptualizing research methodologies. These 

phenomenological approaches to ‘making place,’ 

or what Seamon refers to as ‘at-homeness’ is 

what supports Robert Kronenburg’s argument 

that portable architecture is significant even 

though it is not attached to a particular place.  

Portable architecture is movable and ephemeral 

by definition, but I would like to argue that it is not 

devoid of a sense of place.

Portable Architecture and Attachment |

Robert Kronenburg suggests that architecture 

stands amongst the heaviest and most enduring 

objects that humans have made. Buildings create 

urban and rural landscapes and according to 

Kronenburg, “a sense of history and a sense of 

ourselves.”99 He suggests that architecture has 

the power to create an identity, which humans 

can relate to, and that architecture plays a role in 

creating ‘place.’ Kronenburg describes portable 

99  Kronenburg, Robert, (1998) ed. Transportable Environments 

Theory, Context, Design, and Technology : Papers from the International Confer-

ence on Portable Architecture, London, 1997. London: E & Fn Spon.p.1
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today that actually “lives her work,” “In fact, 

lives in and wears her work”123 “Literally and 

metaphorically, physically and conceptually.” 
124 Cash is impressed by Zittel’s ambitiousness 

and her diligence in pursuing her work to its 

“ever-changing end.”125  This concept, suggests 

that there is no end unless Zittel decides to stop 

working on it. This open-ended methodology 

relates to what Seamon interpolates as Hillier’s 

“spatial field,” “where Hillier relies on the relative 

amount of human movement, interaction and 

encounter,” as an ever-changing formula that will 

aid in creating place through design.126  

Zittel refers to her practice and the blurred 

boundaries between art (work) and life, 

concerning an idea that Allan Kaprow calls 

‘performing life.’127   Zittel created a series called 

A-Z Escape Vehicles (1996), which included a 

collaborative approach to creating a space for 

a client that would be customized by Zittel at 

their direction. This custom design approach to 

making art, parallels the interior design practice, 

by creating a place for someone else. Due to the 

nature of this project’s collaborative approach, 

Zittel relinquishes authorship of the final exhibited 

product since many decisions were guided by 

the collectors. Jan Avgikos explains that even 

when the project is not collaborative, Zittel has 

discovered, “there are at least two authors to 

an object: one is the designer; the other is the 

123  Cash, Stephanie. (2006) “A - Z and Everything in Between.” ART 

IN AMERICA, Brant Publishers Inc.,April 1, 2006. Accessed November 17, 2015 

http://zittel.org/content/uploads/2014/06/2006_aia.pdf. P.124
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owner (or user).”128 Zittel’s intentions to break 

the boundaries between art and the every day 

are socially driven and questions the hierarchy 

associated with the art world and gallery settings. 

Avgikos suggests that by including the collectors 

and owners during the making process, Zittel 

challenges this elite status of the art and also 

speaks to issues involving mass culture and 

individualism.129  Zittel presents this “method as 

a means to overcome alienation” and to integrate 

the everyday person into the art world.130  It is as 

if Zittel’s goal is to make place for the ordinary in 

the art world. She herself is acting as the ‘body’ or 

the ‘intermediary’ between the everyday person 

and this hierarchal world. Zittel’s art philosophy 

parallels Samual Mockbee’s beliefs about 

architecture. He suggests that architects should 

be the intermediary between the less fortunate 

and the affluent world of architecture. Good 

design should transcend social and economic 

boundaries; this is our responsibility as designers, 

according to Mockbee.

The theme of separate things becoming one 

refers to the greater part of a whole, which is also 

how Susanne Gannon describes a sense of place 

in From the Curve of a Snake, and the Scene of 

the Crocodile. Gannon explains that her argument 

for place making slipped into a “series of musings 

about the temporal and spatial Cartographies of 

becoming.”131 This description ultimately refers 

to how Gannon experienced place making on a 

personal level. She highlights themes of ‘learning’ 

and ‘loosing’ which refer to her learning about the 

Australian landscape through indigenous story 

telling and songs which she learned through 

128  Avgikos, Jan. (2009) “Andrea Zittel: Have, Will Travel.” Para-

chute: October/December Issue 96. Accessed November 17, 2015. Http://

web.b.ebscohost.com.uml.idm.oclc.org/ebscohost/delivery?sid=89 p. 2
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131  Gannon, Susanne. (2012) “From the Curve of the Snake, and the 

Scene of the Crocodile: Musings on Learning and Losing Space, Place and 

Body.” Reconceptualizing Educational Research Methodology RERM. Accessed 

November 24, 2015. http://journals.hioa.no/index.php/rerm.p.8

repetitive events since this occurred when she 

was an assistant teacher in a classroom. The 

notion of ‘body-learning’ through repetition 

echoed in her everyday routine. Gannon was 

doing her PhD from home while also teaching 

and much of her time was spent reading, writing 

and thinking. “Here my body shaped itself to the 

discipline of hours on end…”132  She speaks of the 

routine drive to the school and back and almost 

having the ability to drive it without thinking about 

where she was going. This idea relates to Maurice 

Merleau-Ponty’s term “body-subject,” which 

refers to an unconscious body knowledge. The 

effect of moving to a new school created a sense 

of loss since the geography was completely 

different. Gannon writes that it meant that she 

had to ‘learn a new place.’133  She explains: “Even 

though I don’t know the particulars in story and 

language of this landscape, I can track it with my 

feet, my skin, my eyes and ears, and let it talk to 

me in whatever colours and textures and senses 

emerge in the encounter.”134  

Portable architecture provides the opportunity 

to offer constant environmental encounters and 

body learning experiences for place making, 

yet it provides a built environment that facilitates 

daily routine and that can house familiar objects 

embedded with memories which provide a sense 

of what Seamon refers to as ‘at-homeness.’ 

Gannon wrote that place-making happens 

through walking, storytelling, language and 

body. She learned: “There is a world and this 

body is part of it.”135  Therefore, based on the 

methodologies discussed in Zittel’s work, and 

in the writings of Seamon, Hillier and Gannon, I 

would like to support Kronenburg’s statement that 

132  Gannon, Susanne. (2012) “From the Curve of the Snake, and the 

Scene of the Crocodile: Musings on Learning and Losing Space, Place and 

Body.” Reconceptualizing Educational Research Methodology RERM. Accessed 

November 24, 2015. http://journals.hioa.no/index.php/rerm.p.11
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one can make place in mobile architecture by connecting the body to the environment through sensory experiences. 

Creating familiarity, permeability, breaking social hierarchies and incorporating the client and the local community during 

the design and planning of the dental clinics in Comitancillo, will support a socially mindful ‘making of place’.

The Operatory UnitThe Equipment Unit
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3.0 INTRODUCTION |

A precedent analysis was conducted to inform the design and to inspire a new way of thinking about dental care facilities. Investigating 

physical, functional and atmospheric elements in the precedents chosen, allowed the study to gain insights from a programmatic perspective. 

The three architectural spaces selected herein each relate to one of the main topics investigated in Chapter 2, the Literature Review. 

These concepts include: 

    • Biodesign | The human-nature connection and nature as an influence on architecture.

    • Phenomenology towards Architecture | The human experience in architecturally designed spaces and the relationship to the environment     

      - both natural and built.

    • Portable Architecture | Its purpose and impact on Place and Space, on human life and the environment.

Each precedent discussion provides a platform for critical analysis and is analyzed from both a design perspective and a user perspective. 

The main findings listed at the end of each section aim to inform the design for the proposed dental clinic in Comitnacillo. The findings highlight 

a new way of thinking about how the built environment and the natural environment is connected, how humans engage their environments 

and about how we use and design environments today. These considerations, framed in the context of dental care facilities question how 

they are functioning today and how we design and construct them. Looking at the relationship between nature and architecture, the human 

experience in architecture and the significance of portable architecture has provided a new way of thinking about design in the context of 

dental care facilities in Guatemala. 

CHAPTER 3 | PRECEDENT ANALYSIS
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3.1  PRECEDENT DESCRIPTION  | “Davies 

Alpine Greenhouse” at Kew Gardens.

 Architect | Wilkinson Eyre Architects.

 Location | London, United Kingdom.

Type of Project | Cultural facility 

 Client | Kew Royal Botanical Gardens

Total Surface Area | 3 853 square feet

Completion |  2005

3.1.1 PRECEDENT ANALYSIS |

3.1.1.1 Theoretical Relevance -  Biomimicry | 

Temperature  Control

 The Davies Alpine Greenhouse was 

commissioned by Kew, Royal Botanical Gardens 

in London England. Kew Gardens required a new 

greenhouse facility for the revitalized collection of 

Alpine plants, which is often thought to be one of 

Kew Garden’s “lost gems.” The primary objectives 

listed for the new facility were as follows: 

1. To create the optimum climatic environment 

that would sustain the Alpine plants.

2. To boost the profile of the Alpine collection.

3. To create a new focal point for this part of the 

garden grounds.

4. To create a structure that would have a very 

natural and smooth transition between the indoor 

and outdoor spaces.

5. To ensure that the new structure would have 

minimal impact on the existing flora in the park. 

A natural design strategy was to look at nature 

and the natural environment in which these plants thrive. The plants are the primary users of the space, 

and the objective was to recreate their optimal natural environment as closely as possible in the new build 

environment. The design requirement was to create a low-impact structure that could regulate temperatures 

to mimic the natural conditions of the Alpine plants without impacting the surrounding environment in any 

way. Alpine plant collection displays are usually kept in refrigerated enclosures, but it was imperative to 

the client that the architects were to generate a more innovative solution that would help lower the energy 

load, rather than using conventional refrigeration techniques to cool the space.136 

The  Davies  Alpine  Greenhouse is an example of a biomimetic building principle for a passive air-

conditioning system, inspired by termites has been adapted and successfully applied to the human-built 

environment. A more well known architectural precedent of a building that regulates indoor temperatures 

using passive systems, inspired by the African termite species, ODONTOTERMES TRANSVAALENSIS, 

is the Eastgate Centre in Harare, Zimbabwe by architect Mick Pearce.137 Pearce developed the cooling 

system for the Eastgate Center, in conjunction with engineers at Arup, by studying the mounds of the 

M.Michaelseni and M. Subhyalinus.  Michael Pawlyn describes the technical process as he explains that 

the mounds, “appear to thermo-regulate” the interior temperatures by using a combination of thermal mass 

cooling through the “steady ground temperatures” and “wind-induced natural ventilation” through stack 

effect.138  The building’s interior environment is therefore regulated and maintains a temperature roughly 5ºC 

lower than the outside temperature. The interior has been recorded to be between 21 ºC to 25 ºC when the 

exterior temperature is on average about 33 ºC in Harare, Zimbabwe.139 Pawlyn explains that new research 

concerning termite mound solar-powered air conditioning has shown that the interior temperature of the 

termite mounds is nowhere near as stable as previously thought and that the temperature stabilization is 

due to the ground temperature rather than the induced-flow ventilation or evaporative cooling, criticizing 

Mick Pearce’s conclusions.140 

136 Michael Pawlyn. Biomimicry in Architecture. London, UK: Riba Publishing, 2011, p.87

137 IBID.  p.84 

138 IBID , p.84 

139 IBID,  p.84

140 IBID , p.86

The two early models of mound ventilation studied by biologists are described by Rupert Soar and J. Scott 

Turner as the Induced Air Flow Model (a unidirectional ventilation method) and the Thermosiphon Flow 

Model, (a circulatory ventilation method).141 The Induced Air Flow Model is known to architects, designers, 

and engineers as stack effect. Turner and Soar explain that with the hot air that escapes the opening at the 

top of the mound, the high wind velocity at the chimney opening is what causes the cool air to be drawn in 

from the openings near the base of the termite mound.142  Architect Mick Pearce credits the African termites 

and this passive cooling method as an inspiration for the Eastgate Center in Harare, Zimbabwe.

More recently, the research of Rupert Soar and J. Scott Turner has shown that the termite mounds utilize the 

wind and airflow in a much more complex way than just through stack effect or wind induced ventilation.143 

Michael Pawlyn explains that Soar and Turner have proved that the network of tubes in the termite mound 

functions more like “lungs that facilitate gaseous exchange” and that this is what regulates the interior 

temperature of the termite mound. Pawlyn describes the ventilation method as air movement that is much 

slower, more like an “ebb and flow” that is driven by “subtle wind pressure and frequency differences,” 

rather than a “unidirectional air flow” through the mound.144  Soar and Turner refer to architect Mick Pearce’s 

theories and research as inaccurate Biomimetic evidence applied to building design. Pawlyn brings to 

question whether biomimicry is, in fact, a valuable design method or whether it is merely an unproven 

theory, by stating that perhaps it should be referred to as “Biomythological” rather than Biomimetic.145 He 

then suggests that it is not important to focus on whether the method is proven to be correct or incorrect, 

but rather on whether it works in its application. If a principle inspired by nature works when applied to the 

built environment, then it is an example of successful Biodesign. Pawlyn suggests that it is more important 

to keep an open mind and to continue to consult biological knowledge to find methods by which to improve 

our existing built environment, rather than scrutinizing whether it was correctly translated or not. 

141 Turner, J. Scott, and Rupert Soar. “Beyond Biomimicry: What Termites Can Tell Us about Realizing the Living Building.” SUNY-ESF. May 2008. Accessed Septem-

ber 02, 2016. http://www.esf.edu/efb/turner/publication pdfs/Beyond Biomimicry MS distribution.pdf. p.3

142 Turner, J. Scott, and Rupert Soar. “Beyond Biomimicry: What Termites Can Tell Us about Realizing the Living Building.” SUNY-ESF. May 2008. Accessed Septem-

ber 02, 2016. http://www.esf.edu/efb/turner/publication pdfs/Beyond Biomimicry MS distribution.pdf. p.3

143 Michael Pawlyn. Biomimicry in Architecture. London, UK: Riba Publishing, 2011, p.86

144 IBID.

145 IBID.

In the end, Mick Pearce’s building cools a large 

office and retail space, situated near the equator, 

as it regulates the interior temperature by using 

passive systems, fans and no other mechanical 

air conditioning systems. Therefore it is successful 

even though the biomimetic theories presented by 

him and his team does not translate one hundred 

percent scientifically. Pawlyn even admits that the 

termite cooling system is still not fully understood 

yet and that it will take more studies before it could 

indeed translate into an architectural solution that 

functions as it does in nature.146 The possibility for 

these biomimetic systems to work at such different 

scales are also never guaranteed; therefore it is 

important to study nature and nature’s systems to 

understand the principles that drive them, rather 

than looking for systems in nature to copy. 

3.1.1.2 Practical Analysis of the Davies Alpine 

Greenhouse.

The interior and exterior conditions of the structure 

were a design priority since it has to maintain 

the optimal environment for the plants to thrive. 

The required conditions included a seamless 

transition between the interior and the exterior. 

The interior needed suitable amounts of light to 

penetrate the building while avoiding heat gain. 

The desirable temperature for the Alpine plant 

environment is cool, and it requires constant air 

flow and circulation.147 Since the structure was 

also required to serve as a focal point for this 

part of the park the architects created a building 

with an inviting appearance that draws people 

in through two entrances that transition through 

foyers into the greenhouse.  The two entrances 

allow for airflow through the building, and it creates 

natural public circulation. The cooling system for 

the Davies Alpine Greenhouse is designed based 

on the results of Rupert Soar and J. Scott Turner’s 

146 IBID.

147 Davies Alpine House. Royal Botanic Gardens, Kew. Accessed 

September 25, 2016. http://www.kew.org/visit-kew-gardens/explore/attractions/

davies-alpine-house

FIGURE 13 : Induced Flow Model                                                                  FIGURE 14 : Thermosiphon Flow ModelFIGURE12 :  Eastgate Center Cooling System  - Inspired by Termite Mounds                                          
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3.1.1.3 Design Approaches and Principles.

The termite mound inspired cooling system for 

the Davies Alpine Greenhouse came about due 

to a  collaboration between architects Wilkinson 

Eyre and environmental engineer and termite 

expert, Patrick Bellew of Atelier Ten. They 

collaborated on a passive cooling system based 

on the principles discussed in Ruper Soar and J. 

Scott Turner’s report, Beyond Biomimicry: What 

termites can tell us about realizing the living 

building. The smooth transition in temperature 

between exterior and interior was an important 

requirement for the greenhouse as it facilitates 

the adaptation of new plants into the space while 

avoiding shock to the plants. 

3.1.1.4 Design Elements: Materials, Mechanical 

and Spatial Attributes.

Twin arches provide the building with structural 

support and sufficient height, which prevents 

the plants from overheating. The main frame of 

the building consists of two stainless-steel bars 

that serve as struts for the entire structure. These 

run across the building length from the bottom 

to the top of each arch. These are painted the 

colour of aluminium to enhance the reflectivity 

of the surface and to minimize heat gain.150  The 

Greenhouse benefits from an excellent passive 

refrigeration system, and it has an adaptable, 

custom glazing treatment in the form of a fan, that 

minimizes the exposure to solar radiation which 

prevents further heat gain. 

 

150 Alejandro Bahamón and Patricia Pérez. Inspired by Nature: Ani-

mals: The Building/biology Connection. New York: W.W. Norton, 2009.  p. 145

The peacock tail window covering unfolds according to the time of the year and prevents hot sun from 

penetrating the space as it casts a shadow into the building when deployed.151   The greenhouse structure 

consists of semi-cylindrical glass arches that allow hot air to rise and escape through the ceiling. Small 

concrete walls at the base of the structure, embedded in the basement floor of the building, create a maze 

that allows the fresh air to circulate the entire foundation of the structure before the cooled air gets drawn 

in through the openings of the building. The North-South orientation of the structure helps to prevent heat 

gain, in conjunction with the deployable sunshade.

3.1.2 PROPOSED DESIGN CONSIDERATIONS AND APPLICATIONS.

The passive cooling techniques employed in the Davies Alpine Greenhouse is one of the main inspirations 

for the cooling systems in the permanent dental clinic in Comitancillo, Guatemala. DFA has expressed 

that the budget is an important factor to consider during the design of the project, since all the means 

and donations are from volunteers and sponsors; therefore it is imperative to keep the design obtainable 

and realistic. Employing passive systems, where possible lightens the energy load of the structure and 

connects the building to the site through a smooth transition between the interior and exterior environments. 

A thorough site analysis and understanding of the sun’s direction and the prevailing wind direction is 

critical to support efficient passive systems. The placement of the building on the site is also essential 

to this concept as it will affect the performance of the passive systems. These are all issues that are 

addressed in Chapter 4.  

151 Alejandro Bahamón and Patricia Pérez. Inspired by Nature: Animals: The Building/biology Connection. New York: W.W. Norton, 2009.  p. 145 

3.1.3 FINDINGS:

• Termite mound cooling technology 

- Understand the Biomimetic Principles 

- Do not just try to copy nature.

• Engage the environmental conditions through      

   building design.

• Minimize heat gain and maximize air flow.

- Reflective exterior surfaces

- Sun shades / glazing treatment on the interior

- Cast shadows

- Elevate the structure to allow hot air to rise; this  

  prevents the space from overheating .

- Allow cool air to enter the space through low 

  openings, while hot air rises 

- displacement tubes in the floor.

- Vent the top to release hot air - stack affect

- North | South orientation 

- Minimize Solar Radiation and Heat Gain.

• Cool the air through a means of thermal mass 

- using concrete or the earth.

• Minimal structural support - maximum height.

research.  Soar and Turner’s research on termite mound cooling and ventilation revealed that the earth’s 

geothermal properties combined with air flow ventilation have a significant effect on the cooling of termite 

mounds. Rather than previous studies which believed that termite mounds were cooled only through the air 

flow ventilation models illustrated in the Induced flow and Thermosiphon flow models.

 

The Davies Alpine Greenhouse stands on a labyrinth of maze-like, concrete walls that play a critical part 

in the thermal regulation of the space. Both the passive ventilation and the thermal mass properties of 

the concrete cools the interior of the space.148 The stack effect, combined with the cross ventilation due 

to openings on each side, forces the hot air out at the top and causes cooled air to get drawn in through 

the concrete labyrinth at the base of the structure. The air in the labyrinth is cooled during the night and 

released into the building interior through displacement tubes.149 All this keeps the Alpine plant collection 

cool and dry, which creates the optimal environmental conditions for the plants.

148 Davies Alpine House. Royal Botanic Gardens, Kew. Accessed September 25, 2016. http://www.kew.org/visit-kew-gardens/explore/attractions/davies-alpine-house

149 Davies Alpine House. Royal Botanic Gardens, Kew. Accessed September 25, 2016. http://www.kew.org/visit-kew-gardens/explore/attractions/davies-alpine-house

Davis Alpine Greenhouse | Some of the Alpine Plant Collection.

Exterior Wall of the Greenhouse.                                                      Interior Wall of the Greenhouse
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3.2 PRECEDENT DESCRIPTION | Mori x Hako | 

Dentist Clinic in Fukuyama, Japan

Topic of Interest | Phenomenology, Architecture 

and Human Experience

Architects | UID Architects

Design Team | Keisuke Maeda

Location | Fukuyama City / Hiroshima / Japan

 Type of Project | Dental Care Facility 

Building | Mixed Programme Facility

Client | Monami Co.Ltd.

Total Surface Area | 403.1 sqm

Cost | € 675,000 | Completion |  2009

In an interview with architect, Keisuke Maeda, 

from UID Architects, Oliver Wainright explains 

that the firm’s latest designed dental clinic has 

become a desirable place for patients to visit. 

Wainright describes the new clinic as “... more 

‘Zen retreat’ than sterile surgery.”152  The dental 

clinic, located in a “surreal” mixed-use building, 

designed by UID Architects, occupies a narrow 

plot of land in Fukuyama, Japan. This two-story 

building houses the dental clinic, on the main 

floor and an aesthetics clinic and architecture 

office on the second floor.

3.2.1 PRECEDENT ANALYSIS |

3.2.1.1 Theoretical Relevance - Phenomenology, 

Architecture and Human Experience. UID 

Architects are one of the tenants in this mix-

use building designed by the firm. The building 

frontage on a long and narrow plot of land, in the 

condensed city of Fukuyama, is conventionally 

the most desirable occupancy within the space. 

The frontage offers windows and pleasant views, 

where as the occupancies in the center or near 

the back of the building face other building 

facades if they are lucky enough to have a 

window. This issue inspired a design approach 

152 Paul, O’Neal. “Dentist Surgery in Fukuyama by UID Architects - Icon 

Magazine.” Dentist Surgery in Fukuyama by UID Architects - Icon MagazineAc-

cessed July 20, 2016. http://www.iconeye.com/404/item/4096-dentist-surgery-in-

fukuyama-by-uid-architects.

that considered the experiences that each space 

would offer. All the interior views were analyzed 

and created with the people in mind. The 

experiences provided by the interior spaces was 

paramount from the beginning of the planning 

stages, with the goal to create spaces that were 

all equally desirable to practice a business out of, 

regardless of the tenant’s placement within the 

building. UID Architects prevented building a new 

facility with undesirable tenancies by breaking 

the hierarchical concept of the “front” and the 

“back” of the building. UID architects created 

three highly functional, equally desirable tenant 

spaces for three very different programmes that 

somehow seem to flow together organically. They 

connected the interior spaces with each other 

by providing views through the building, and 

they joined the exterior and interior environments 

through innovative design solutions that pierce 

the building facade and allows nature to enter.

3.2.1.2 Practical Analysis of the Dental Clinic.

The building site is in a primarily residential 

area that lies about 1 km north of a train station, 

where the length of the plots is exceptionally 

long compared to the width and the frontage. 

The precedent is very different in scale, to the 

portable dental clinics designed for the Dentistry 

for All, however, possess a very comparable form, 

since the dental clinic will be on a rectangular 

trailer bed that resembles a very long and narrow 

building, similar to this mix-use facility. The plot 

of land is about 10 meters wide at the frontage 

and approximately 50 meters deep.153 With this 

narrow frontage and small desirable space, 

the architects faced the challenge of creating 

favourable interior spaces that would benefit all 

three tenants equally and to create conditions 

that were comparable or superior to that of the 

front of the building.154

153 “Mori X Hako / UID Architects.” ArchDaily. 2012. Accessed July 20, 

2016. http://www.archdaily.com/285192/mori-x-hako- uid-architects.

154 “Mori X Hako / UID Architects.” ArchDaily. 2012. Accessed July 20, 

3.2.1.3 Design Approach and Principles.

Keisuke Maeda, explains that UID wanted to 

rethink the values associated with mix-tenancy 

buildings. The challenge for him was to give as 

much value to the interior space as he usually 

does to the street frontage.155 This approach 

might have been inspired and implemented due 

to self-interest since UID Architects were about 

to take occupancy, none the less, they took a 

phenomenological approach to designing the 

interiors. They designed the building from the 

inside out, and all the tenants were involved in 

the decision-making process from the planning 

stages onwards. Every tenant had a proactive 

role, and they were able to understand the 

framework of the building as a whole.156  The goal 

of this approach was to create desirable spaces 

for human experience all throughout the building.

It is not uncommon to see strangely mixed 

programming come together in Japan, due to 

limited space available. Seeing a dental clinic, 

a beauty salon and an architecture office share 

the tenancy of one building is not that unusual 

in Fukuyama, but it has created an interesting 

combination of values and needs that UID had 

to consider. The individual spaces are contained 

in box shapes, layered and intersected. Two 

box shapes are occupying an east and west 

orientation, and a third box fills the middle of 

the building, this contains a staircase and green 

space.157  By connecting the interior core of 

the building with the exterior environment, UID 

Architects increased the desirable area of the 

building more than two-fold. This connection 

succeeded through a phenomenological 

approach to architecture and interior design, 
2016. http://www.archdaily.com/285192/mori-x-hako- uid-architects.

155 Paul, O’Neal. “Dentist Surgery in Fukuyama by UID Architects - Icon 

Magazine.” Dentist Surgery in Fukuyama by UID Architects - Icon Magazine. 

Accessed July 20, 2016. http://www.iconeye.com/404/item/4096-dentist-surgery-

in-   fukuyama-by-uid-architects. 

156 “Mori X Hako / UID Architects.” ArchDaily. 2012. Accessed July 20, 

2016. http://www.archdaily.com/285192/mori-x-hako- uid-architects.

157 IBID.

which created views to the exterior and interior 

green spaces. The views formulated ambiguous 

depths and view ports which framed and joined 

the subtle beauty of the natural and the built 

environment.

3.2.1.4 Design Elements: Materials, Mechanical 

and Spatial Attributes. 

Rethinking the values of an architecture 

workspace, a beauty salon and a dental office 

led the architects to merge the core values of 

people in these spaces and to create cohesive 

occupancies that function very differently. The 

approach to blending the different programmes 

is similar to Maeda’s approach to blending 

the interior and the exterior environments of 

the building. Wainright suggests that Maeda 

achieved the ability to soften the edges between 

the interior and exterior environments through the 

sequence of porous walls that progress from the 

front of the building through to the back.158 

Maeda also inserted a small garden in the center 

of the building, breaking the enclosed interior of 

the building and connecting the inner core of the 

building to the exterior environment. “We wanted 

physical distance to become ambiguous,” 

Maeda explains, “creating an environment that 

would spread out in an organic manner.”159  UID 

Architects used materials to create diverse, yet 

interrelated spaces stretching between the front 

and the back of the building and views through 

openings that allows one to see through the 

entire expanse of the building.160  Intervals of 

“opening and tightening” in the openings create 

a combination of private spaces and views 

158 Paul, O’Neal. “Dentist Surgery in Fukuyama by UID Architects - Icon 

Magazine.” Dentist Surgery in Fukuyama by UID Architects - Icon Magazine. 

Accessed September 27, 2016. http://www.iconeye.com/404/item/4096-dentist-

surgery-in-fukuyama-by-uid-architects., Accessed July 20, 2016

159 Paul, O’Neal. “Dentist Surgery in Fukuyama by UID Architects - Icon 

Magazine.” Dentist Surgery in Fukuyama by UID Architects - Icon Magazine. 

Accessed September 27, 2016. http://www.iconeye.com/404/item/4096-dentist-

surgery-in-fukuyama-by-uid-architects., Accessed July 20, 2016

160 “Mori X Hako / UID Architects.” ArchDaily. 2012. Accessed July 20, 

2016. http://www.archdaily.com/285192/mori-x-hako- uid-architects.

throughout the building. The architects wanted 

to create an awareness of the vertical and the 

horizontal connections in the space while creating 

a “sort of distance that transcends physical 

sensations.” Creating layers with the interior 

and the exterior green space, they intended for 

“physical distance to become ambiguous” and 

for the spaces to flow together in an “organic 

manner”.161 UID architects also used lighting to 

create illusions and sensorial experiences, by 

building workspace with atmospheric moments. 

Light was used to accentuate details and to make 

edges seemingly disappear. These elements of 

UID’s work reminded me of the work of visual 

artist James Turrel. 

The spatial illusions created by UID mimic 

Turrel’s ability to create a play of light that seems 

to disappear into crevices and appear from 

behind openings. The use of colour in Turrel’s 

work creates attractive focal points, distortions 

in space and ambiguous distance; these are 

all qualities present in the sensorial experience 

that the UID’s building offers. Light and colour 

engages our senses and affects us physically 

and emotionally as we experience it spatially. 

These tools allow artists and designers alike to 

play with perspective, to create visual illusions 

that amaze us and to engage the senses while 

affecting the human experiences in space.

3.2.2 PROPOSED DESIGN CONSIDERATIONS 

AND APPLICATIONS.

Some environments have substantial effects on 

humans, both physically and emotionally, due to 

specific environmental qualities.  Spatial qualities 

such as light, colour, texture and volume affect 

our moods as we occupy a space; therefore they 

are important as design considerations. 

161 “Mori X Hako / UID Architects.” ArchDaily. 2012. Accessed July 20, 

2016. http://www.archdaily.com/285192/mori-x-hako- uid-architects.

Interior lighting was one of the important spatial 

qualities considered during the design of the 

dental clinic in Comitancillo, due to my experience 

in the poorly lit rental facility. Allowing natural 

light to flood the spaces and creating views to 

the exterior are just a couple of design outcomes 

inspired by this precedent. Capturing natural light 

and maximizing it in the interior offers a way to 

bring the outside in. Seeing the sun move and the 

day pass, allows for the recording of time, which 

fosters an awareness of the exterior environment. 

Being connected to the sun’s patterns aligns 

one’s circadian rhythms and provides us with a 

sense of place. This awareness is so important, 

especially in healthcare environments, since it 

nurtures a healthier state of being according to 

the research of Roger Ulrich. (See Chapter 2).

The use of colour in UID”s design, inspired 

me to look at traditional Guatemalan fabric art, 

and to draw inspiration from the surrounding 

environments, both natural and built. This once 

again provided the opportunity to use elements 

that connect the interior to the surrounding 

environments, fostering it a sense of place. The 

use of raw materials, like the unfinished plywood 

walls and floors in UID’s dental office, exhibited 

many qualities of Japanese design principles. 

Most importantly, the concept of Japanese 

humility and imperfection, expressed by the notion 

of beauty, Wabi Sabi.  This concept is ancient 

and beautiful and so much more significant than 

just the physical qualities associated with it. But 

this idea of beauty also allows for the use of 

cost-effective materials that age gracefully in 

time. Materials that create patinas once again 

allows time to be recorded within the environment, 

providing the space with a sense of history and 

place.

Unfortunately no images of this precedent are included in the document, 

as I did not receive permission to print them.
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By breaking the borders between the interior 

and the exterior environment, UID architects 

successfully created desirable spaces for all of 

the building’s tenants. This concept informed the 

design of the permanent clinic in Comitancillo. 

The principle idea was to create desirable 

interior environments for all the users of the 

clinic. The dental and volunteer staff spend long 

hours in the space; therefore, their comfort both 

physically and psychologically was of high 

priority. Patient comfort was equally important, 

even though a patient will spend less time in 

the space, it is important that the environment 

is pleasant and not intimidating. Some of DFA’s 

patients may have never even heard of a dentist 

before, so the experience of receiving oral health 

care for the first time may already be traumatic 

enough. The goal was for the buildings to create 

a seamless transition between the interior and 

exterior environments, to provide privacy and 

a comfortable spaces for both dentists and 

patients. 

3.2.3 Findings:

• Create interior spaces with human experience as a priority.

• Light and colour - engage the senses - sensorial experiences.

• Creating views - introduce distance - ambiguous space.

• Create focal points on the interior and connect to the exterior.

• Opening and Tightenings of openings - visual interest.

• Break boundaries between interior and exterior spaces.

• Introduce nature elements into the interior.

• Intersect spaces with different programming and uses - where possible.

• Blend interior spaces organically.

• Create privacy - filtered views.

• Create equally favourable interior spaces in all parts of a building.

• Involve tenants/clients from the beginning of the planning stages.

• WABI-SABI 

 - Japanese Notion of Beauty 

 - Humility, and Imperfection 

 - Principles applied to the materiality of finishes.

3.3  PRECEDENT DESCRIPTION  | 

“Classroom of the Future.”

Topic of Interest | Portable Architecture.

Architect | Gollifer Langston Architects, Andy 

Gollifer and Mark Langston.

Consultants | Michael Hadi Associates 

(Engineers)  •  Arup (Building Service Engineers) 

• J.S Fraser (Specialist Coach Builders)  •  

Measur (Scot Consultants).

 Location | London, United Kingdom. 

 Type of Project | Educational Facility.

Client | Camden Education Authority.

Completion |  2007.

 

“This is a prototype expandable 
mobile classroom which is delivered 
off the back of a flatbed lorry. Once 
in place the capsule extends to 
create a wide footprint, stage and 
ramp access... The concept was to 
develop a flexible ICT (Information 
and Communication Technology) 
rich environment capable of easy 
transformation to support changing 
uses. The classroom was designed 
for Primary Schools (ages 4-11) 
in one London Borough - with the 
Classroom visiting different schools 
in turn.”162

Unfortunately no images of this precedent are included in the document, 
as I did not receive permission to print them.

 

162 Achitizer. “Golliger Langston Architects, Classroom of the Future.” 

Accessed April 2, 2015,http://architizer.com/projects/classroom-of-future/

This is as Robert Kronenburg’s describes Classroom of the Future in his book, Portable Architecture: 

Design and Technology. The project was funded by the United  Kingdom (UK) Government’s Department 

of Education and Skills (DES).163 The annual budget of five billion pounds spent on school facilities in the 

UK supported a challenge that would encourage a new way of thinking about education, from both an 

educators and designers perspective. The design initiative was to promote new ways of thinking about 

design, and an opportunity to test them, implemented in a life-size prototype.164 Kronenburg explains that 

one of the key factors driving new school design during this time was the implementation of innovation 

and ICT (Information and Communication Technology).165  He rationalizes that retrofitting old schools 

with new, state-of-the-art education facilities was costly and that this restricted the use of the technology 

and the new facilities to a single school’s student community. Therefore to get more out of this initiative, 

the new classroom had to be shared by multiple schools in the area. Camden Education Authority in 

London, England, commissioned this mobile classroom that would allow a shared “state-of-the-art facility,” 

as Kronenburg describes it, which would deliver the highest quality education equipment to all the 

school children in the area. The frequent rotation of the classroom would ensure the intensive use of the 

equipment; instead of it being restricted to only one school and not utilized to its full potential. Kronenburg 

also theorizes that the “novel experience” of using this “ephemeral building” as an education facility, will be 

a valuable one for the students.166 The experience of place might contribute to the enjoyment of learning, 

and the ephemeral, portable nature of the structure will allow for more students to access the Information 

and Communication Technology (ICT).

163 Robert Kronenburg, Arts and Education “ Gollifer Langston Architects: Classroom of the Future”.  Portable Architecture: Design and Technology New ed.Basel: 

Birkhäuser, 2008. p.124

164 Robert Kronenburg, Arts and Education “ Gollifer Langston Architects: Classroom of the Future”.  Portable Architecture: Design and Technology New ed.Basel: 

Birkhäuser, 2008. p.124

165 IBID.

166 IBID.
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and changed to suit the latest technology, 

circumstances, and situations in which they are 

used. Any completed unit whether drawn or built 

is considered a prototype to be improved upon 

in the future. Portable architecture, by definition, 

can be moved around and therefore provides 

the means for any service housed within to move 

with it. In the context of a dental clinic, this can 

play a significant role in the improvement of the 

quality of life in rural communities. The designer’s 

responsibility is to provide a space that supports 

the requirements of the service and to be mindful 

of the needs of the users, the community and 

the natural environment in which the architecture 

serves its purpose.

3.3.1.2 Practical Analysis of the Transportable 

Classroom.

Robert Kronenburg describes the practical 

considerations for Classroom of the Future as 

follows:

• It should be an easily transportable building.

• It should be a building that could be used 

quickly and efficiently.

• It should be a comfortable space.

• It should be an energy efficient building.

• The building has to be adaptable to future 

changes in equipment and technology.

• The building has to be adaptable to teaching 

and deployment scenarios.172

The intended use for the classroom was for it to 

be at one location for a full school term, therefore 

it was considered uneconomic to design a 

transportable building on a chassis. Motor 

vehicle parts are an added cost and a significant 

responsibility in future upkeep and maintenance. 

Kronenburg explains that the concept was 

therefore to create a building that could be 

transported on the back of a lorry and deployed 

172 Robert Kronenburg, Arts and Education “ Gollifer Langston Archi-

tects: Classroom of the Future”.  Portable Architecture: Design and Technology 

New ed.Basel: Birkhäuser, 2008. p.124

3.3.1  PRECEDENT ANALYSIS |

3.3.1.1 Theoretical Relevance - Portable 

Architecture

Gollifer Langston Architects’ website, decribes 

the firm’s design philosophy and their belief in 

the importance of sustainable, innovative and 

site-specific design.167 These principles clearly 

influenced the development of the Classroom of 

the Future. The Soho based firm was established 

in 1994 and has since produced innovative 

buildings for education, arts, media, public, 

residential and commercial clients.168 

“The studio designs buildings which are 

coherent, sustainable, versatile, purposeful 

and with a strong sense of belonging to their 

location - their genius loci.”169  “The studio 

is also dedicated to taking on challenging 

inner city sites and their well published [sic] 

work has a reputation of ingenuity, design 

excellence and sustainability.”170 

The foundation of Gollifer Langston Architects’ 

design philosophy inspired the project goals and 

design principles that guided the development 

of the portable dental clinics for DFA. Robert 

Kronenburg states that: “Architect Mark Langston 

wanted to create a classroom that was physically 

and metaphorically a vehicle for learning.”171 

Viewing Classroom of the Future as a project 

built for learning and from which one can learn, 

is precisely the open-minded approach I aspired 

to take during the design process for the portable 

dental clinics. The mobile clinics designed for 

Dentistry for All (DFA) are intended to be functional 

and educational vehicles that are supposed 

to be tried and tested as a constant work in 

progress. They should be adapted, reworked 
167 Achitizer. “Golliger Langston Architects, Classroom of the Future.” 

Accessed April 2, 2015,http://architizer.com/projects/classroom-of-future/

168 IBID. 

169 IBID. 

170 IBID. 

171 Robert Kronenburg, Arts and Education “ Gollifer Langston Archi-

tects: Classroom of the Future”.  Portable Architecture:    

Design and Technology New ed.Basel: Birkhäuser, 2008. p.124

at a location where it would be for about twelve 

weeks at a time.173  The complications associated 

with motor vehicle parts is why the mobile dental 

clinics are also designed to be independent of 

a motor engine. If a motor breaks down, and all 

the equipment is attached, the situation could 

delay or even end a full day’s mission. Therefore, 

having a transportable unit detached from motor 

parts allows DFA to change the vehicle in the 

case of a flat tire or overheated engine, and to 

continue the day’s work.174

3.3.1.3 Design Approach and Principles.

Robert Kronenburg explains that the construction 

of a mobile structure shares qualities of both 

“building” and “vehicle” design, this is why Gollifer 

Langton appointed a specialist coach-building 

firm from the United Kingdom as the constructors 

of the Classroom of the Future.175  The approach 

was not for the architects to design and pass 

off construction plans to the coach builders, but 

rather to involve the coach building firm as part of 

the “developing team” for the project since they 

are the “experts in building mobile structures.”176 

The coach building company worked closely 

with the architects and the engineers as they 

collaborated through an interdisciplinary 

approach to problem solve and to generate the 

best possible design solutions for the portable 

classroom.177 The project involved a significant 

amount of prototyping, which according to 

Kronenburg, was a design procedure common to 

J.S. Fraser, the coach building specialists, but a 

new method for the architects involved. 178   

173 Robert Kronenburg, Arts and Education “ Gollifer Langston Archi-

tects: Classroom of the Future”.  Portable Architecture: Design and Technology 

New ed.Basel: Birkhäuser, 2008. p.124

174 Dr. Jeffery Blake Sinclair, email conversation, Accessed, May 2015.

175 Robert Kronenburg, Arts and Education “ Gollifer Langston Archi-

tects: Classroom of the Future”.  Portable Architecture:    

Design and Technology New ed.Basel: Birkhäuser, 2008. p.126 
176 IBID.

177 Robert Kronenburg, Arts and Education “ Gollifer Langston Archi-

tects: Classroom of the Future”.  Portable Architecture:    

Design and Technology New ed.Basel: Birkhäuser, 2008. p.126 
178 IBID.

The Integrated Design Process (IDP) has proven 

to be a very successful process of design, since 

it allows for open lines of communication, early 

on in the project, between all parties involved. 

Collaboration during developing stages allows 

for problems, often overseen until later in a 

project, to be dealt with early on. IDP creates 

a more sustainable design practice which is 

also defined as a “holistic approach to high-

performance building design and construction” 

as it relies on a “project team sharing a vision 

of sustainability and working collaboratively to 

implement sustainability goals.” 179

3.3.1.4 Design Elements: Materials, Mechanics, 

and Spatial Attributes.

Steel was chosen as a structural material for the 

portable classroom. Selected for its strength, the 

fact that it is easily transportable, that it allowed 

for the creation of maximized internal space and 

that steel provided a compact, transportable 

form. The exterior cladding is powder-coated 

aluminium sheeting that is insulated with a 

honeycomb aluminium product called Actis 

MultiPro TS250, which is used in the aerospace 

industries.180 The honeycomb shape provides 

additional structural support. The natural strength 

granted by the honeycomb geometry in this 

aluminium sheeting is an example of a product 

developed through biomimetic design. The air-

conditioning unit used is a maritime unit, mainly 

used in luxury yachts and manufactured by 

Crusair.181 The classroom is devised to plug into 

a power source at the host school but also has a 

backup power system that would supply power to 

the class in case of a power failure at the host site. 

179 Natural Resources Canada, “The Integrated Design Process.” 

2016. Accessed September 29, 2016. http://www.nrcan.   

gc.ca/energy/efficiency/buildings/eenb/integrated-design-process/4047.

180 Robert Kronenburg, Arts and Education “ Gollifer Langston Archi-

tects: Classroom of the Future”.  Portable Architecture:    

Design and Technology New ed.Basel: Birkhäuser, 2008. p.124 
181 Robert Kronenburg, Arts and Education “ Gollifer Langston Archi-

tects: Classroom of the Future”.  Portable Architecture:    

Design and Technology New ed.Basel: Birkhäuser, 2008. p.126

This system includes back-up batteries boosted 

by a commercially available photovoltaic panel 

and a half meter wide wind turbine, mounted on a 

six-meter high deployable mast.182

The classroom unit is transported in a closed, 

compact configuration, but designed to transform 

upon deployment into a flexible, volumetric 

interior space. A hydraulic leg system lifts the 

unit off of the lorry bed and slowly places it on 

the site.  The hydraulic system is then used to 

push the walls and floors of the unit out to create 

interior width and a larger floor surface. A canopy 

manually unfolds, and an entrance ramp and 

handrails assemble from loose components, 

transported within the unit.183  The unit is designed 

to operate efficiently with a group of fifteen 

students, however, to allow for more students, 

the facility can further transform. The hydraulic 

system folds down one of the sides to create a 

stage-like performance or presentation set with 

additional, external, built-in sound and lighting 

systems.184 The facility uses a double glazed roof 

light, manufactured in Canada by Vision Control 

(Unicel Architectural) which contains motorized 

solar control louvers that can block out the sun 

completely, creating a blacked out interior that 

could perfect for digital presentations.185

3.3.2  PROPOSED DESIGN CONSIDERATIONS 

AND APPLICATIONS.

The aforementioned categories analyzed the 

design inspirations, solutions, materials, systems 

and philosophies that inspired the design of the 

portable dental clinics. The concept that instigated 

the mobile classroom project came from the 

desire to bring a state-of-the-art education facility 

to a larger population of students. Having a 

portable classroom allowed more people to use 

182 IBID.

183 IBID. p.127

184 IBID. p.127

185 IBID. p.127

the Information Communication Technology (ICT) 

and equipment, rather than restricting the use of 

it within a stationary school location where only 

a single student body would benefit from it. This 

concept parallels the need expressed during 

a discussion with Dr. Blake Sinclair, regarding 

Dentistry for All’s future goals to reach out to rural 

communities in Guatemala. DFA has expressed 

the need to reach more rural communities in 

the surrounding areas of Comitancillo and El 

Remate.186 The design initiative for Classroom of 

the Future challenged designers and educators 

to think differently about education typologies, 

which inspired me to “rethink” the dental care 

typology in a similar way.

Efficiency, comfort, practicality, functionality and 

sustainability are all principles that informed the 

design of the Classroom of the Future. These 

same principles informed the dental clinics in 

Comitancillo. The site for the permanent clinic 

was a critical factor considered during the 

design process, which refers to Gollifer Langston 

Architecture’s design philosophy which ensures 

that the building has a strong sense of belonging 

to its location, or its ‘genius loci.’187 The design 

approach of the classroom facility was holistic, 

collaborative and interdisciplinary since the 

architects and the coach builders worked 

together from the beginning. The development of 

the portable dental units involved the guidance of 

many interdisciplinary experts during all stages 

of the design. The Classroom of the Future 

uses a maritime air-conditioning unit designed 

to operate while in transit. The same unit is 

proposed in the mobile dental clinic’s, in addition 

to passive systems which are employed to lighten 

the electrical load. The Classroom of the Future’s 

preliminary design stages involved engineers, 

architects, specialists in coach building and 

186 Dr. Jeffery Blake Sinclair, email conversation, Accessed, May 2015.

187 Achitizer. “Golliger Langston Architects, Classroom of the Future.” 

Accessed April 2, 2015,http://architizer.com/projects/ classroom-of-future/

69
70



the client to determine the most efficient design 

solutions. The project’s success was due to this 

holistic, integrated design approach. Innovative 

technologies used in Classroom of the Future such 

as the photovoltaic panel battery charger, the 

wind turbine, hydraulic systems, the concealed 

transparent wall panels and the double glazed 

roof light have been adapted to inform similar 

design solutions in the mobile dental clinics. The 

use of lightweight materials and in the mobile 

clinics was imperative, and products were 

inspired by those used in the Classroom of the 

Future.

The design goals for the portable and permanent 

dental clinics were; for the structures to achieve 

the most efficient and functional use of interior 

space. The buildings required a sustainable 

use of energy, which inspired the application 

of passive systems. The buildings use natural 

elements to create environmentally conscious 

power saving solutions and to bring maximum 

daylight into the interior spaces while providing 

optimal thermal comfort and an awareness of the 

exterior environment. 

In summary, these are the main principles inspired 

by this precedent that informed the design of the 

dental clinics in Comitancillo,  Guatemala.

3.1.3 FINDINGS:

• IDP - Integrated Design Process utilized from the beginning stages of the 

process. Multiple fields were collaborating to generate the most efficient, 

functional and cost effective design for the classroom.

• Lightweight Materials used - Steel and aluminium

• powder-coated aluminium sheeting, insulated with a honeycomb alumini-

um product called Actis MultiPro TS250 - durable and lightweight.

• Mobile air-conditioning unit - a maritime unit - manufactured by Crusair.

• A System that includes back-up batteries can be activated in case of a 

power failure at the host source of energy.

• The batteries charge by a commercially available photovoltaic panel.

• A half meter wide wind turbine mounted on a six-meter high deployable 

mast also generates power to charge the batteries.

• The double glazed roof light,  manufactured in Canada by Vision Control 

(Unicel Architectural) - contains motorized solar control louvers that can 

block 

out the sun completely.

• Maximize the interior volume of the space once the unit is deployed. 

- Expandable walls and floor plate 

• Transparent walls and roof system that allows for the flooding of natural 

light into the space.



CHAPTER 4 | DESIGN PROGRAMME

LOCATION: 
Comitancillo 
• 15.091ºN / 91.74ºW
• Department of San Marcos  |  Guatemala  |  Central America.
• The town is located in the Western Highlands of Guatemala.
• The purchased site for the new building is located on the outskirts of the 
town. 
• The site borders the town cemetery on the north side and a private residential  
property on the south side.
• It is located on a sloped elevation.
• The site has direct access to the main road in and out of the town.
• There is currently no infrastructure on site - no water or electricity.
• The rural sites engaged by the portable dental clinics vary as this covers a   
   large  area in the vicinity of Comitancillo. 

USERS |     
• Dentistry For All’s dentists, hygienists, surgeons, assistants and   
   support staff.
• AMMID’s staff and volunteer workers.
• The Local Community of Comitancillo 
   - Demographic: Adults and Children.

4.1 INTRODUCTION AND PROJECT OVERVIEW 

TYPOLOGY | 
Mix-Use Facility
Dental Care Clinic | Administration Offices | Educational and 
Training Facility.
 • Permanent  /  Mixed Use Facility  /  Flexible Architecture 
 • Mobile Facility /  Portable Architecture

BUILDING CONSTRUCTION | NEW FACILITIES |
• One Permanent Facility | 10000 sq.ft
- New construction using regional methods and materials where 
possible.
 • Rammed earth
 • Cinder block and concrete
 • Terracotta Tiles
 • Metals - lightweight
 • Salvaged and Reclaimed Materials.
 • Fabric

SITE | 
DFA practices dental care in more than one location in Guatemala, 
but to keep the scope of this project manageable, this practicum 
will focus only on the development of dental clinics in Comitancillo, 
San Marcos, Guatemala.
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4.2 CONTEXTUAL ANALYSIS |

Guatemala, officially República de Guatemala, is 

located in Central South America, (15 30 N, 90 15 

W). Guatemala’s land boundaries are shared with 

four other countries and two oceans. It is bordered 

by Mexico to the north and west, the Pacific 

ocean to the southwest, Belize to the northeast, 

the Caribbean ocean to the east, El Salvador to 

the southwest and Honduras to the southeast. 

Guatemala spans an area of 108,890 kilometers 

square and has an estimated population of 

15,806,675.189 The physical geography consists 

of an array of mountainous highlands, forests, 

jungle, plains, volcanoes and shorelines.190 

Commitancillo is located in the San Marcos 

Department, and nestled in the northwestern 

Highlands of Guatemala. 

189 “Comitancillo” - Alianza Canada-Comitancillo Alliance for Rural 

Health”. Accessed march 8, 2015.

190 Trish O’ Kane, Guatemala: A Guide to the People, Politics and 

Culture, In Focus, Latin America Bureau, Interlink Books,  

Brooklyn,NY, 2000. p.89.

CLIENT INTRODUCTION & OBJECTIVES |

The building site is co-owned by, DFA, Dentistry For All and AMMID, Asociación Maya-Mam de Investigación 

y Desarrolla (The Maya-Mam Research and Development Association).

DFA

• Dentistry For All (DFA), the Primary Client, is a multinational volunteer dental organization, founded 

in and based out of Alberta, Canada.

• DFA has been providing dental care in Guatemala and other locations across the world, including 

Nicaragua, since 1995.

• DFA has purchased land in Comitancillo with the goal to build a permanent facility that will support 

the work that they do.

• DFA has expressed the need to expand the scope of their service in Guatemala, by accessing 

remote and rural communities through employing portable dental care facilities.

• The non-profit volunteer organization is supported by NGO’s, sponsors and volunteers from all over 

the world and in Guatemala, including surgeons, dentists and dentistry students from a University in 

Guatemala city.

• DFA has established a partnership with a University in Guatemala city with whom they are currently 

working with to provide long term care to the community of Comitancillo, by accommodating a venue 

for students to perform a required 8 month residency prior to graduating with a Degree in Dentistry.

• DFA has established a ‘mobile fund’ to raise awareness, for the need, and to raise funds to support 

a mobile dental clinic, for use in Guatemala.

AMMID

• AMMID, the secondary client in the new mix use facility is a local community-based association 

made up of men and women which promote activities for the generation of processes that allow 

integral and sustainable development in the community.

• AMMID Is non-profit, apolitical and non-religious organization and operates in  the Municipality of 

Comitancillo, Department of San Marcos, Guatemala.

• AMMID is supported by a multitude of sister organizations, NGO’s, Universities and volunteers from 

all over the world. 

• AMMID’s mission is to promote the social, cultural, political, economic and environmental development 

of the communities, in a self-managed and sustainable manner, based on the Maya Mam identity, 

generating alternatives for structural problem solving, forging local capacities to guarantee a decent 

standard of living for families and communities of the municipality of Comitancillo.188

188 “ASOCIACION AMMID.” ASOCIACION AMMID. Accessed January 2, 2017. http://www.ammidguatemala.org/.

The highlands are unique to San Marcos, 

which is one of Guatemala’s most naturally 

diverse Departments. Here you can find the 

Cuchumatanes Mountains in the North, the 

Chiapas Valleys and the Grijalva River in the 

West, the Guatemalan Complex Mountains and 

the Pacific Ocean to the East, the El Tumbador 

Valley, and the Costa Cuca coastal region to the 

South. Another spectacular sight to see are the 

volcanoes. San Marcos has the highest volcano 

in Central America, the Tajumulco volcano 

reaching an altitude of 4,200 meters, in addition 

to two more volcanoes; Tacana (4,092m) and San 

Antonio (2,750m). The coast line and lakes offer 

another spectacular sight to the naturally diverse 

beauty of this region in Guatemala. Tourism and 

trade industries have been growing since the 

civil war came to an end in 1996, but there are 

still regions, especially in the Highlands that are 

struggling to overcome some of the social and 

economic setbacks due to this horrific, nearly 37 

year long war.

One of the many struggles that the Northern 

community of Comitancillo faces is the lack of 

access to health and dental care. This is where 

DFA saw the opportunity to make a difference 

and this is why the organization is investing in 

the community. In the context of dental care, 

the problem is not only due to a lack of access 

to care but also a lack of access to education 

in preventative care. Not may patients that were 

treated during my time in Comitancillo had any 

personal oral care regime. The lack of nutritious 

food and the easy access to high sugar foods 

was evidently part of a larger problem, which is 

LOCATION | GUATEMALA | CENTRAL AMERICA

Guatemala

REPUBLIC OF GUATEMALA
15 30 N, 90 15 W
Area | total: 108,889 sq km
 land: 107,159 sq km
 water: 1,730 sq km
Population | 16,015,494 (2014)
Capital | Guatemala City
President | Otto Fernando Perez Molina
Vice President | Alejandro Maldonado Aguirre

Climate | tropical; hot, humid in lowlands; cooler 
in highlands.
Natural Hazards | numerous volcanoes in moun-
tains, with occasional violent 
earthquakes; Caribbean coast extremely sus-
ceptible to hurricanes and other tropical storms.
Languages | Spanish (official) 60%, Amerindian 
languages 40% note: 
there are 23 officially recognized Amerindian lan-
guages, 
including Quiche, Cakchiquel, Kekchi, Garifuna, 
Xinca and Mam.
GDP per capita | 3,673 (2014)
GDP, current US$ | 59 (2014)
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FIGURE 15: Guatemalan Flag

FIGURE 16: Guatemalan Flag Image Enlarged

FIGURE 17: Central America, Guatemala, San Marcos.

Name: Pabellón Nacional (“National Flag”)
Nickname: Azuliblanco (“Blue and White”)
Adopted: August 17, 1871



why DFA offers volunteers the opportunity to help 

educate the community. One of the volunteers on 

the trip in November 2016, came as an educator, 

who presented a talk and demonstration on 

personal oral hygiene and preventative care. He 

gave out over 800 toothbrushes to the community 

by the end of the trip. 

San Marco’s Highlands, which border Mexico 

to the north, has become a very important 

commercial area. Many transient visitors and 

immigrants make their way through San Marcos, 

as it has become know as “the Gate to Mexico.” 

San Marcos is a Department ‘full of contrasts’ 

climatically, geographically and culturally. 

Most residents in San Marcos are either of Mayan 

or Ladino decent. Comitancillo is home to El 

Pueblo Mam (The Mam Village). The Mam are a 

proud and culturally patriotic people, which I was 

privileged to experience while on the volunteer 

trip. Many Mayans vow to protect their cultural 

traditions, colours, music and food as part of a 

cultural movement that was established post civil 

war. This marks the era of the “new dawn”, which 

is most commonly understood as the cultural 

revival of ancient Mayan traditions, languages, 

beliefs, literature and cultural practices. This 

is part of a human rights movement that was 

established since the return of democracy in 

SAN MARCOS DEPARTMENT

• Capital: San Marcos

• Languages: Spanish, Amerindian (Mayan) languages (Predominantly - Mam)

• Population (persons):1044667 (2012)

• Area in sq.km: 3791 (2012)

• Population Density: 275.57 (2012)1

1 “San Marcos - Guatemala | Data and Statistics.” Knoema. Accessed March 28, 2016. https://knoema.com/

atlas/Guatemala/San-Marcos.

4.3 SITE CRITERIA AND ANALYSIS |

Locations | DFA’s Future Dental Clinics In Guatemala | Central America

The rest of the site analysis in this chapter will focus mainly on the 

location and land purchased in San Marcos Department, in the town of 

Comitancillo. 

1

2

Figure 18: Comitancillo, Guatemala, Image by Charles Hope Figure 19: El Remate, Guatemala, Image by Charles Hope

1. COMITANCILLO, San Marcos 
Department. Located in the 
Western Highlands of Guatemala.

2.1.

2. EL REMATE, Petén Department
Located in the Northern Tropical 
Region of Guatemala.

SITE

COMITANCILLO

SAN MARCOS 

GUATEMALA

15.091ºN | 91.74ºW

1986.191 The goal is for Mayan organizations such 

as AMMID to provide social and political support 

to isolated rural communities and to work with 

organizations like DFA to improve living condition 

in places like rural Comitancillo.

Dentistry For All practices dental work out of 

two locations in Guatemala. The organization 

currently owns land in both locations with the 

goal to build future clinics. This includes:

1. COMITANCILLO, San Marcos Department.

2. EL REMATE, Petén Department

 
191 Trish O’ Kane, Guatemala: A Guide to the People, Politics and 

Culture, In Focus, Latin America Bureau, Interlink Books,  

Brooklyn,NY, 2000. 
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FIGURE 20: San Marcos, Comitancillo.



Comitancillo is a small town located in the highlands of western Guatemala, 

approximately 283 kilometers from the capital, Guatemala City, and 34 

kilometers from the nearest sizable city, San Marcos. The municipal center, 

Santa Cruz Comitancillo, is situated at 2,280 meters above sea level and is 

surrounded by 54 rural villages, nestled in the mountainous region located 

along the Sierra Madre mountain range. The mountainous region covers an 

area of 113 square kilometers and most of the villages are accessible via a 

combination of paved and gravel roads through steep mountain passes.192 

The volcano Tajumulco, is located in the San Marcos Department and is the 

highest point in the country at 4,211 meters above sea level.193 Comitancillo, 

affectionately referred to as ‘Comi’ among the DFA volunteers, is one of 29 

municipalities in the San Marcos Department of Guatemala and was founded 

by Spanish settlers between 1633 - 1648. 

2. CLIMACTIC AND GEOGRAPHIC ANALYSIS

Geographic Information |

• Latitude: +15.08 (15º04’48”N)

• Longitude: -91.72 (91º43’12”W)

• Time Zone: UTC -6 hours

• Country: Guatemala

• Continent: Americas

• Sub-Region: Central Americas

• Altitude: ~2500 m 194

• Area experiences seismic activity and is prone to occasional earthquakes.

• Natural resources: petroleum, nickel, rare woods, fish, chicle, hydropower

Climatic Characteristics |

• The location is classified as Cwb by Köppen and Geiger.

• The climate is mild, warm and temperate.

• The average temperature is 14.5ºC

• May is the hottest month of the year, at an average temperature of 16.2 °C.  

• January is the coldest month of the year, at an average of 12.1 °C.

• Prevailing Wind Direction is North - varying between Northwest and Northeast.

• Most of the year is arid and dry with heavy seasonal rainfall during the 

summer  months. 

• The area is prone to Mudslides after the seasonal rains.

• The average rainfall is 1435mm annually.

• Precipitation is the lowest in January, with an average of 5 mm and highest  

during June, when precipitation peaks at an average of 274 mm.

192 “Comitancillo” - Alianza Canada-Comitancillo Alliance for Rural Health”. Accessed march 8, 2015.

193 Kristina Cottrell, The Experiences of Childbirth: Personal Stories of Mam Women from Comitancillo, Guatemala, 

Thesis, accessed Sept 29, 2016.  http://digitalcommons.liberty.edu/cgi/viewcontent.cgi?article=1139&context=honors

194 Climatic and Geographic Info - Accessed June 7, 2016, https://www.gaisma.com/en/location/comitancillo.html.

Sun Path Diagram | 

FIGURE 21: Comitancillo, Guatemala, Sun Path Diagram.

Solar Energy and Surface Meteorology | 

Variable Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

Insolation | 

kWh/m.sq/day

4.74 5.46 6.09 6.15 5.47 4.98 5.35 5.28 4.79 4.59 4.51 4.46

Clearness | 0 - 1 0.58 0.61 0.61 0.59 0.51 0.47 0.50 0.50 0.48 0.49 0.54 0.57

Temperature | ºC 18.38 19.81 21.47 22.72 22.72 22.05 21.52 21.66 21.47 20.57 19.48 18.43

Wind Speed | km/h 17.24 15.70 14.44 11.99 10.55 11.09 13.18 12.28 10.87 13.14 15.05 17.42

Precipitation | mm 0 1 6 30 96 168 107 124 155 79 15 0

Wet Days | days 3.5 3.3 3.4 6.9 15.0 23.4 21.6 20.6 23.5 16.8 7.5 4.3

3. NEIGHBOURHOOD DEMOGRAPHICS. 

Comitancillo is one of the poorest and most remote regions of Guatemala 

and is still very much affected by the aftermath of a nearly thirty seven year 

long civil war.  The war drove many of the Mayan the population into the 

Highlands where they found refuge, but were subsequently segregated from 

basic amenities and services.195  DFA’s website describes the communities 

of Comitancillo as “only starting to recover” after the civil war as they are just 

beginning to realize that they are “able to start living their lives without fear”.196 

Guatemala’s population is divided into two very distinct groups - the urban and 

the rural population, which consists of a high percentage of the Ladino ethnic 

group in the urban settings and a high percentage of the Mayan or indigenous 

groups in the rural settings. This is not exclusively the case since even more 

specific groups have been identified and referred to as urban-ladino, urban-

indigeonous, rural-ladino and rural-indigeonous.197 Comitancillo’s population 

consists mainly of the Maya-Mam indigenous group, who are considered 

to be one of Guatemala’s oldest ethnic groups. The Mam people form the 

surrounding rural townships, which are also referred to as aldeas, come to 

the town center of Comitancillo for basic necessities, including food, supplies, 

religious worship and medical care.198 Only those with the means and the 

ability to travel to the town can benefit from these services and amenities, 

which consequently leaves a large number of the rural population isolated 

and in need of basic care. This physical and economic isolation creates a 

barrier not only to medical care access, but also to general preventative 

necessities such as clean drinking water, adequate sanitation facilities, and 

indoor plumbing.199 

4. SITE OPPORTUNITIES AND CONSTRAINTS

Opportunities:

• Possible opportunities for rain collection due to the monsoon seasonal rain.

• Possible opportunities for solar power and wind power harvesting.

• Sloped landscape provides the opportunity for terracing - utilizing the earth’s 

thermal mass for temperature regulation.

195   “Dentistry for All.” Accessed March 7, 2015.

196 “Dentistry for All”. Accessed March 7, 2015

197 Kristina Cottrell, The Experiences of Childbirth: Personal Stories of Mam Women from Comitancillo, Guatemala, 

Thesis, accessed Sept 29, 2016.  http://digitalcommons.liberty.edu/cgi/viewcontent.cgi?article=1139&context=honors

198 Kristina Cottrell, The Experiences of Childbirth: Personal Stories of Mam Women from Comitancillo, Guatemala, 

Thesis, accessed Sept 29, 2016.  http://digitalcommons.liberty.edu/cgi/viewcontent.cgi?article=1139&context=honors

199 Kristina Cottrell, The Experiences of Childbirth: Personal Stories of Mam Women from Comitancillo, Guatemala, 

Thesis, accessed Sept 29, 2016.  http://digitalcommons.liberty.edu/cgi/viewcontent.cgi?article=1139&context=honors

Constraints:

• Can not rely on local water sources - that which is available is not usually 

potable.

• Pedestrian access is difficult for elderly citizens. - Mountainous region - dry 

and elevated.

• Roads consist of a variety of gravel and paved mountain passes and 

conditions can be very poor.

• Mudslides occasionally washes away roads due to the heavy monsoon rains. 

• Steep grades occur which requires 4x4 vehicles for travel, especially after 

the rains.

• Risk of water born diseases are high - especially after the monsoon floods.
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4.4 ARCHITECTURAL ANALYSIS |

1 AN ANALYSIS OF THE EXISTING 

TEMPORARY CLINIC RENTAL FACILITY:

1. Introduction 

DFA’s current clinic is set up in a rental 

space in the town of Comitancillo, in a 

building located across from the town’s 

waste disposal site. The building is an 

unused performance space attached 

to a complex of neighbouring facilities. 

The large open space provides ample of 

room for DFA to function in, but is by no 

means an ideal space for the clinic. This 

‘make-do’ environment exists in a cinder 

block building supported by concrete strip 

footings. The floors are concrete slabs, 

cast in place and the roof is a convex self 

supporting metal roof system. The building 

has electricity, but it is not a reliable power 

source for the clinic, therefore, DFA has to 

use gas powered compressors  to operate 

the air tools. The lighting conditions in the 

space are very poor. The windows provide 

daylight, but the light is concentrated, 

creating highlights and dark spaces, which 

led to eye fatigue. The building lights were 

mostly dead, with the exception of three 

low lit, flickering florescent bulbs, and 

there were many exposed wires in the rest 

of the open light fixtures. The toilet facilities 

in the building were in such poor condition, 

that DFA staff did not use it. The staff 

used a neighbouring building’s facilities. 

The neighbouring building is DFA’s more 

permanent clinic facility, where they 

facilitate dentistry students to do an 8 moth 

residency. This is where DFA has lockable 

storage space and where AMMID served 

lunch to the DFA volunteers in the narrow 

hallway across from the toilet.

Temporary Site and Location of the Clinic
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Site In Context

LEGEND

1 - Public Lavatories

2 - Permanent Clinic & Support Building

3 - Public Parking Lot

4 - Locked Parking Lot

5 - El Ranchon - Breakfast Restaurant

6 - Covered Car Port

7 - Staff entrance and 

     Gas Powered Compressors Area

8 - Main Entrance and 

     Public Waiting Area

9 - The Temporary Clinic

10 - The Church

11 - The Waste Disposal Dump Site

12 - The Waste Disposal Burning Site

13 - Yaya’s Dinner Restaurant
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Sketch of the Clinic Interior

Building Analysis | Current Rental Facility.

View North

View East

View West

Interior Lighting

Building Elevation Sketches

Sketch of the Clinic Interior Elevations Sketch of the Interior Lighting Plan

Interior Lighting Conditions
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Current Functional Zone Analysis
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1 - Exterior Waiting Area

2 - Triage and Interior Waiting Area

3 - Children’s Area

4 - Beauty Salon 

5 - Equipment Storage

6 - Equipment Storage

7 - Exterior - Compressor Area

8 - Equipment - Moisture Regulators

9 - Hygienist

10 - Endo Dentist

11 - Dentist

12 - Overflow Storage

13 - Personal Storage

14 - Charge Station

15 - Sterilization

16 - Extra Chair - Waiting Area

17 - Central Material Storage 

18 - Surgery

19 - Surgery 

20 - Dentist

21 - Pediatric Dentist

22 - Administration

23 - Gift and Toy Give Away

24 - Garbage Storage

Unused Spaces
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26 - Extra Room

27 - Extra Room

28 - Courtyard Greenspace

29 - Washrooms - Poor Conditions

30 - To Waste Disposal Dump Site

25
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29

30

Clinic Interior

Clinic Entrance and Exterior Waiting Area

Staff Entrance
Public Entrance

Public 
Entrance

Sketch of the Clinic Interior Zones
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FIGURE 124: Sketch of the Clinic Interior Public Zones

Clinic Interior Public Zones

Public Areas and Areas of Distractions.
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Sketch of Clinic Interior Public Zones

Private Areas and Functional Operatories. 
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Sketch of the Clinic Interior Private Zones

Clinic Interior Private Zones

Summery - Pros and Cons of the existing clinic facility.

PROS: 

• Large space - ample amount of circulation space.

• High domed ceilings - Allow hot air to rise

• Windows on the east and west side of the building allow for good cross 

ventilation.

• Windows allow for daylight, although the amount was not sufficient. 

• Concrete Flooring - not precious and easy to clean.

• Private waiting room for children and mothers - good distraction.

• DFA worker were an ample distance away from noisy compressors.

CONS: 

• Large open space - lack of privacy and cleanliness due to neglect.

• Hard surfaces - Very loud acoustics due to dental tools and machines 

                - high stress factors. • Concrete Flooring  - hard on feet.

• Compressors adjacent to the waiting area - very loud and high stress 

factor.

• Poor lighting conditions - causing difficulty to work and eye fatigue.

• No secure private storage space for staff and volunteer workers.

• Gift give away adjacent to an unsupervised exterior exit - gifts were 

taken at random.

• Sterilization horizontal work surface not large enough.

• Sterilization work surface not adjustable for either tall of short workers - 

causing back pain for tall workers.

• No X-ray capabilities.

• Storage Area - too large and unorganized - messy and inefficient. 

• No low stress, mental break areas for staff to relax.

• Cramped lunch space in a hallway and no dirty dish system. This 

attracted hundreds of flies.
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4.5 HUMAN FACTOR ANALYSIS |

1. CLIENT PROFILES | 

INTRODUCTION

The newly purchased land is co-owned by DFA and AMMID, as previously 

mentioned. The building will be shared by the two organizations, but this 

practicum focuses primarily on the design of the dental clinics for DFA. This is 

why the research and information is weighted in favour of DFA’s goals and needs. 

This section will give a brief introduction to AMMID as an organization, although 

prior to building this facility It is strongly advised to engage AMMID to conduct a 

detailed and cohesive programme for the building as a whole.

AMMID (MAYA-MAM ASSOCIATION OF RESEARCH AND DEVELOPMENT)

An organization by the name of ‘Comiteca Association of Mam Women’, was 

formed by a group of women in 1992.200 The organization integrated 84 women 

with the intent of promoting economic and social development in the communities 

of Comitancillo.201 AMMID, The Maya-Mam Association of Research and 

Development, emerged as a result of this group and worked with a Canadian 

organization, Pueblo Partisans, to discover and train new leaders in the 

community. Pueblo Partisans withdrew from Comitancillo in 1995 and AMMID was 

established to continue this work and to provide rural farming communities with a 

representative organization.202

DENTISTRY FOR ALL (DFA)

Dentistry for All (DFA) is an Alberta, Canada based, multi-national organization 

that is currently 100% run by volunteers. DFA annually sends volunteer workers to 

impoverished areas of the Philippines, Nicaragua and Guatemala to provide dental 

care to people who usually have limited or no access to care. The organization 

has been doing this type of filed work since 1995, when Dr. Denis Bedard and 

his daughter Nicole traveled to Guatemala with the vision of doing some dental 

work in remote areas of the Western Highlands of the country. DFA’s website 

describes them setting out: “With nothing more than a case of anesthetic and a 

few forceps - intent on doing something for the poor in the area - bringing dental 

care to those who had never seen (or perhaps even heard of) a dentist.”203 The 

first trip to Guatemala, in partnership with another Canadian connection, a nursing 

group from Edmonton, led to the creation of The Society for Third World Dental 

Care, now called Dentistry for All (DFA).204 DFA works along side a large number 

200 “AMMID.” Lizballantynejackson. June 09, 2014. Accessed January 31, 2017. https://lizballantynejackson.wordpress.com/

ammid/.

201 IBID.

202 IBID.

203 “Dentistry for All” HOME, Accessed March 7, 2015,  http://www.dentistryforall.org/.

204 IBID.

of organizations to complete their goals. “Over the years, DFA has formed 

relationships and partnerships with regional development organizations, 

local NGO’s, dental organizations, university programs and countless dental 

equipment and supply companies, in order to continue to maintain and provide 

the highest quality of care to those whom we provide dental treatment to.”205 

The financial support for the organization comes from the many volunteers that 

cover their own travel expenses, fund raisers and corporate sponsors, all of 

whom are listed on the organization’s website.

DFA FUTURE GOALS AND NEEDS

The members of DFA are dedicated to providing dental education, preventative, 

surgical and restorative care to less fortunate individuals in numerous 

developing countries around the world.206 DFA’s website states that in fifteen 

years, thirty missions were completed and that over twelve thousand people 

have been treated, with nearly thirty thousand procedures performed.207 As 

previously mentioned, DFA has purchased land in two location in Guatemala, 

with the intent on building permanent clinic facilities that will support the DFA 

volunteer missions in Comitancillo and El Remate. The site for the clinic in 

Comitancillo is located on the outskirts of town, just south of the cemetery. 

The goal for this building will be to facilitate the dental clinics that operate 

in Comitancillo biannually and to house a permanent dentistry student for 

proximately 8 months of the year, while they complete their residency program. 

The building must also provide lockable storage space for mobile dental units 

as it will serve as the main restocking station for the portable clinics. The goal 

of the mobile dental clinics are to facilitate the dentist and volunteer workers on 

their missions into remote areas of Guatemala and to provide a space that will 

help increase the quality of care that they can provide to the patients. 

In an e-mail conversation with Dr. J. Blake Sinclair, an Alberta based dentists 

and volunteer for Dentistry for All, he describes the foreseen goal and needs 

that the design should strive to achieve:

“The goal of the mobile clinic would be the ability to very quickly mobilize 

a treatment facility that could be easily packed up and picked up and 

driven to a location. The trick will be designing something small, yet robust 

enough that a truck can easily back up, hook up and drive away down 

sometimes demanding back roads.”208

205 “Dentistry for All” HOME, Accessed March 7, 2015,  http://www.dentistryforall.org/.

206 IBID.

207 IBID.

208 Sinclair, Dr. J Blake. “A Great Start” E-mail by author.  March 10, 2015.

MISSION STATEMENT

 Changing lives through dental education, prevention 

and corrective treatment. We donate our 

time and services, freely give our experience and knowledge 

to others who are not able to access care.209

VISION STATEMENT

 We are committed to helping people in impoverished 

regions of the world maintain a better quality 

of life through better dental care.210

209 “Dentistry for All” HOME, Accessed March 7, 2015,  http://www.dentistryforall.org/.

210 IBID.
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2. USER PROFILES |

Dentistry for All has sent approximately three hundred volunteers to work 

over nearly one hundred volunteer-weeks, treating patients in some of the 

most remote and poor communities in the world where dental care is needed 

the most. DFA’s volunteers consist of a multi national group of people and 

the patients in Comitancillo are mostly from the area and of Maya Mam or 

Ladino decent. The following analysis will discuss the user needs of the 

clinic in further detail, by breaking the user groups into primary, secondary 

and tertiary users.

1. PRIMARY USERS: (ACTIVITIES, PHYSICAL AND PSYCHOLOGICAL 

NEEDS, DEMOGRAPHIC)
USER ACTIVITIES OCCUPANCY 

REQUIREMENT
PHYSICAL 
NEEDS

PSYCHOLOGICAL 
NEEDS

DEMOGRAPHIC

TRIAGE 
DENTIST

• RECEIVES 
PATIENTS IN TRIAGE
• USES X-RAY TECH-
NOLOGY
• DIAGNOSES 
PATIENTS AND 
SENDS THEM TO 
THE APPROPRIATE 
TREATMENT AREA
• DISPENSES 
MEDICATION AND 
EXPLAINS PATIENT 
AFTERCARE TO 
DISCHARGED 
PATIENTS.

1 - 2
DEPENDING ON 
AVAILABILITY

• 1 REQUIRED AT A 
TIME.
• MIGHT SWITCH OFF 
WITH A 
PARTNER

• CLEAN WORK-
SPACE
• EFFICIENT 
WORKSPACE
• HORIZONTAL 
WORK SURFACE
• PORTABLE X-
RAY FACILITIES
• PERSONAL 
STORAGE
• WELL LIT WORK 
SPACE
• WASTE DIS-
POSAL
• SHARPS DIS-
POSAL
• ACCESS TO 
POSITIVE 
DISTRACTIONS 
FOR CHILDREN

• ENVIRONMENT  
  THAT FOSTERS 
  WELL-BEING
• A WELCOMING 
ENVIRONMENT
• LOW STRESS   
  ENVIRONMENT
• CALM SPACES
• MENTAL BREAKS 
  AND POSITIVE 
  DISTRACTIONS
• A CONNECTION  
  TO NATURE
• DAYLIGHT

ALL GENDERS
AGES 30+

TRIAGE 
ASSISTANTS

• ASSIST TRIAGE 
DENTIST DURING 
PATIENT 
EXAMINATION
• TRANSLATES IN 
THE CASE THAT 
THE DENTIST CAN 
NOT SPEAK THE 
PATIENT’S 
LANGUAGE.
• RECORDS
PATIENT 
INFORMATION FOR 
DFA’S 
RECORDS

1 - 2 
DEPENDING ON THE 
NEED

• SPANISH TRANSLA-
TOR

• MAM TRANSLATOR

• CLEAN WORK-
SPACE
• EFFICIENT 
WORKSPACE
• HORIZONTAL 
WORK SURFACE
• PERSONAL 
STORAGE
• WELL LIT WORK 
SPACE
• WASTE DIS-
POSAL
• ACCESS TO 
POSITIVE 
DISTRACTIONS 
FOR CHILDREN.

• ENVIRONMENT  
  THAT FOSTERS 
  WELL-BEING
• A WELCOMING 
ENVIRONMENT
• LOW STRESS   
  ENVIRONMENT
• CALM SPACES
• MENTAL BREAKS 
  AND POSITIVE 
  DISTRACTIONS
• A CONNECTION  
  TO NATURE
• DAYLIGHT

ALL GENDERS
AGES 18+

DENTIST 

AND
DENTISTRY 
STUDENTS

• COLLECTS 
PATIENTS FROM 
TRIAGE
• PERFORMS 
DENTAL 
PROCEDURES
• KEEPS TRACK OF 
PATIENT RECORDS 
AND DAILY 
PROCEDURES 
PERFORMED 
• EXPLAINS 
PATIENT AFTER 
CARE AND 
DISPENSES 
MEDICATION IF 
NEEDED.

6 - 10
DEPENDING ON 
AVAILABILITY

• CLEAN WORK-
SPACE
• EFFICIENT 
WORKSPACE
• PERSONAL 
STORAGE
• WELL LIT WORK 
SPACES
• WASTE DIS-
POSAL
• SHARPS DIS-
POSAL
• WASTE WATER 
DISPOSAL
• COMFORTABLE 
SEATING
• A WELL 
VENTILATED 
WORKSPACE
• SOUND DAMP-
ENING

• ENVIRONMENT  
  THAT FOSTERS 
  WELL-BEING
• LOW STRESS  
• CALM SPACES 
  ENVIRONMENT
• MENTAL BREAKS 
  AND POSITIVE 
  DISTRACTIONS
• A CONNECTION  
  TO NATURE
• DAYLIGHT

ALL GENDERS
AGES 20 +

USER ACTIVITIES OCCUPANCY 
REQUIREMENT

PHYSICAL 
NEEDS

PSYCHOLOGICAL 
NEEDS

DEMO-
GRAPHIC

PEDIATRIC 
DENTIST

• COLLECTS 
PATIENTS FROM 
TRIAGE
• PERFORMS 
PEDIATRIC DENTAL 
PROCEDURES
• KEEPS TRACK OF 
PATIENT RECORDS 
AND DAILY 
PROCEDURES 
PERFORMED 
• EXPLAINS 
PATIENT AFTER 
CARE AND 
DISPENSES 
MEDICATION IF 
NEEDED.

1 - 3 
DEPENDING ON 
AVAILABILITY

• CLEAN WORK-
SPACE
• EFFICIENT 
WORKSPACE
• PERSONAL 
STORAGE
• A SPACE WITH 
AMPLE POSITIVE
DISTRACTIONS 
FOR THE CHIL-
DREN
• TO BE ADJACENT 
TO THE TOY AREA
• WASTE DISPOSAL
• SHARPS DIS-
POSAL
• WASTE WATER 
DISPOSAL
• COMFORTABLE 
SEATING
• SOUND DAMP-
ENING
• A WELL 
VENTILATED 
WORKSPACE

• BRIGHT 
COLOURS
• ENVIRONMENT THAT 
FOSTERS 
WELL-BEING
• A LOW STRESS 
ENVIRONMENT
• CALM SPACES
• MENTAL BREAKS 
  AND POSITIVE 
  DISTRACTIONS
• A CONNECTION TO 
NATURE
• DAYLIGHT

ALL GENDERS
AGES 25 +

ENDODONTIST

OR DENTISTRY 
STUDENT

• PERFORMS ‘ENDO’ 
DENTAL 
PROCEDURES
• ROOT CANALS
• KEEPS TRACK OF 
PATIENT RECORDS 
AND DAILY 
PROCEDURES 
PERFORMED
• EXPLAINS 
PATIENT AFTER 
CARE AND 
DISPENSES 
MEDICATION IF 
NEEDED

1 - 2
DEPENDING ON 
AVAILABILITY

• CLEAN WORK-
SPACE 
• EFFICIENT 
WORKSPACE
• PERSONAL 
STORAGE
• COMFORTABLE 
SEATING
• WELL LIT WORK 
SPACES
• WASTE DISPOSAL
• SHARPS DIS-
POSAL
• WASTE WATER 
DISPOSAL
• SOUND DAMP-
ENING
•  A WELL VEN-
TILATED WORK-
SPACE

• ENVIRONMENT THAT 
FOSTERS 
WELL-BEING
• MENTAL BREAKS 
  AND POSITIVE 
  DISTRACTIONS
• A CALM SPACE
• A CONNECTION TO 
NATURE
• DAYLIGHT

ALL GENDERS
AGES 20 +

USER ACTIVITIES OCCUPANCY RE-
QUIREMENTS

PHYSICAL 
NEEDS

PSYCHOLOGICAL 
NEEDS

DEMOGRAPHIC

1. PRIMARY USERS: Continued.

SURGEON • PERFORMS 
DENTAL SURGERY
• KEEPS TRACK OF 
PATIENT RECORDS 
AND DAILY 
PROCEDURES 
PERFORMED
• EXPLAINS 
PATIENT AFTER 
CARE AND 
DISPENSES 
MEDICATION IF 
NEEDED.

1 - 3 
DEPENDING ON 
AVAILABILITY

• CLEAN WORK-
SPACE 
• EFFICIENT 
WORKSPACE
• PERSONAL 
STORAGE
• COMFORTABLE 
SEATING
• WASTE DISPOSAL
• SHARPS DIS-
POSAL
• WASTE WATER 
DISPOSAL
• WELL LIT WORK 
SPACES
• A WELL VENTI-
LATED WORK-
SPACE
• SOUND DAMP-
ENING

• ENVIRONMENT THAT 
FOSTERS 
WELL-BEING
• A LOW STRESS 
ENVIRONMENT
• MENTAL BREAKS 
  AND POSITIVE 
  DISTRACTIONS
• A QUIET SPACE
• A CONNECTION TO 
NATURE
• DAYLIGHT

ALL GENDERS
AGES 25 +

DENTAL 
HYGIENIST

• COLLECTS 
PATIENTS FROM 
TRIAGE
• PERFORMS 
HYGIENIST 
PROCEDURES AND 
CLEANINGS
• KEEPS TRACK OF 
PATIENT RECORDS 
AND DAILY 
PROCEDURES 
PERFORMED 
• EXPLAINS 
PATIENT AFTER 
CARE AND 
DISPENSES MEDICA-
TION IF NEEDED.

1 - 2 
DEPENDING ON 
AVAILABILITY

• CLEAN WORK-
SPACE 
• EFFICIENT 
WORKSPACE
• PERSONAL 
STORAGE
• COMFORTABLE 
SEATING
• WASTE DISPOSAL
• SHARPS DIS-
POSAL
• WASTE WATER 
DISPOSAL
• WELL LIT 
WORKSPACE
• A WELL VENTI-
LATED WORK-
SPACE
• SOUND DAMP-
ENING
• ADJACENT - 
TRIAGE

•ENVIRONMENT THAT 
FOSTERS 
WELL-BEING
• A LOW STRESS 
ENVIRONMENT
• MENTAL BREAKS 
  AND POSITIVE 
  DISTRACTIONS
• A QUIET SPACE
• A CONNECTION TO 
NATURE
• DAYLIGHT

ALL GENDERS
AGES 22 +

DENTAL 
HYGIENIST 
ASSISTANT

• COLLECTS 
PATIENTS FROM 
TRIAGE
• ASSISTS DURING 
HYGIENIST 
PROCEDURES
• STERILIZES THE 
WORKSPACE 
AFTER EACH 
PATIENT
• TAKES THE DIRTY 
TOOLS TO STERIL-
IZATION
• ORGANIZES THE 
CLEAN TOOLS 
RETURNED .

1 - 2 
DEPENDING ON 
HYGIENIST AVAIL-
ABILITY

• CLEAN WORK-
SPACE 
• EFFICIENT 
WORKSPACE
• PERSONAL 
STORAGE
• COMFORTABLE 
• WASTE DISPOSAL 
SEATING
• COMFORT-
ABLE STANDING 
SURFACE
• WELL LIT WORK 
SPACES
• A WELL VENTI-
LATED WORK-
SPACE
• SOUND DAMP-
ENING

• AN ENVIRONMENT 
THAT 
FOSTERS 
WELL-BEING
• A LOW STRESS 
ENVIRONMENT
• MENTAL BREAKS 
  AND POSITIVE 
  DISTRACTIONS
• A QUIET SPACE
• A CONNECTION TO 
NATURE
• DAYLIGHT

ALL GENDERS
AGES 20 +

USER ACTIVITIES OCCUPANCY RE-
QUIREMENTS

PHYSICAL 
NEEDS

PSYCHOLOGICAL 
NEEDS

DEMOGRAPHIC

PEDIATRIC 
DENTIST

• COLLECTS 
PATIENTS FROM 
TRIAGE
• PERFORMS 
PEDIATRIC DENTAL 
PROCEDURES
• KEEPS TRACK OF 
PATIENT RECORDS 
AND DAILY 
PROCEDURES 
PERFORMED 
• EXPLAINS 
PATIENT AFTER 
CARE AND 
DISPENSES 
MEDICATION IF 
NEEDED.

1 - 3 
DEPENDING ON 
AVAILABILITY

• CLEAN WORK-
SPACE
• EFFICIENT 
WORKSPACE
• PERSONAL 
STORAGE
• A SPACE WITH 
AMPLE POSITIVE
DISTRACTIONS 
FOR THE CHIL-
DREN
• TO BE ADJA-
CENT TO THE TOY 
AREA
• WASTE DIS-
POSAL
• SHARPS DIS-
POSAL
• WASTE WATER 
DISPOSAL
• COMFORTABLE 
SEATING
• SOUND DAMP-
ENING
• A WELL 
VENTILATED 
WORKSPACE

• BRIGHT 
COLOURS
• ENVIRONMENT THAT 
FOSTERS 
WELL-BEING
• A LOW STRESS 
ENVIRONMENT
• CALM SPACES
• MENTAL BREAKS 
  AND POSITIVE 
  DISTRACTIONS
• A CONNECTION TO 
NATURE
• DAYLIGHT

ALL GENDERS
AGES 25 +

ENDODON-
TIST

OR DENTIST-
RY STUDENT

• PERFORMS ‘ENDO’ 
DENTAL 
PROCEDURES
• ROOT CANALS
• KEEPS TRACK OF 
PATIENT RECORDS 
AND DAILY 
PROCEDURES 
PERFORMED
• EXPLAINS 
PATIENT AFTER 
CARE AND 
DISPENSES 
MEDICATION IF 
NEEDED

1 - 2
DEPENDING ON 
AVAILABILITY

• CLEAN WORK-
SPACE 
• EFFICIENT 
WORKSPACE
• PERSONAL 
STORAGE
• COMFORTABLE 
SEATING
• WELL LIT WORK 
SPACES
• WASTE DIS-
POSAL
• SHARPS DIS-
POSAL
• WASTE WATER 
DISPOSAL
• SOUND DAMP-
ENING
•  A WELL 
VENTILATED 
WORKSPACE

• ENVIRONMENT THAT 
FOSTERS 
WELL-BEING
• MENTAL BREAKS 
  AND POSITIVE 
  DISTRACTIONS
• A CALM SPACE
• A CONNECTION TO 
NATURE
• DAYLIGHT

ALL GENDERS
AGES 20 +

MECHANI-
CAL &  
ELECTRICAL  
EQUIPMENT 
SPECIALIST

• IN CHARGE OF 
SETTING UP AND 
TAKING DOWN THE 
CLINIC EQUIPMENT
• CONNECTS THE 
COMPRESSORS 
TO THE AIR TOOLS 
AND MAKES SURE 
THE WATER IN THE 
AIR LINES ARE 
REGULATED 
PROPERLY
• FIXES ANY THING 
THAT BREAKS
• RESPONSIBLE FOR 
PROBLEM SOLVING 
ANY UNFORESEEN 
CIRCUMSTANCES 
REGARDING 
MECHANICAL AND 
ELECTRICAL NEEDS.
• SETS UP THE 
STERILIZATION UNIT
• MAKE SURE THE 
CLINIC HAS ENOUGH 
WATER TO FUNC-
TION FOR THE DAY
• MONITORS GAS 
LEVELS IN THE COM-
PRESSORS
• THE MCGYVER OF 
THE TEAM

1 - 2 
DEPENDING ON 
AVAILABILITY

• FLEXIBLE WORK 
SPACE
• HORIZONTAL 
WORK SURFACE
• INDOOR AND 
OUTDOOR WORK 
SURFACES
• VENTILATED 
WORK SPACE
• SOUND DAMP-
ENING
• WELL LIT WORK 
SPACE
SEATING AND 
STANDING

• POSITIVE 
DISTRACTIONS
• ENVIRONMENT THAT 
FOSTERS WELL-
BEING
• DAYLIGHT
• CONNECTION TO 
NATURE
• CALM SPACE TO 
RETREAT TO FOR 
MENTAL BREAKS AND 
DOWN TIME

ALL GENDERS
AGES 18+
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USER ACTIVITIES OCCUPANCY 
REQUIRE-
MENTS

PHYSICAL 
NEEDS

PSYCHOLOG-
ICAL NEEDS

DEMO-
GRAPHIC

DFA PATIENTS

LOCAL 

COMMUNITY 

MEMBERS OF 

COMITAN-

CILLO 

AND OTHER 

RURAL 

COMMUNI-

TIES.

TO RECEIVE 

DENTAL CARE 

PROVIDED BY DFA

EACH PATIENT’S 

CIRCUMSTANCES 

IS CASE BY CASE, 

BASED ON THE 

INDIVIDUAL’S NEEDS

60 - 75 

ACCOMMODATED 

PER DAY

• SHADED EXTE-

RIOR WAITING 

AREA

• SEATING IN THE 

WAITING AREA

• ACCESS TO 

PUBLIC

LAVATORIES

• ACCESS TO 

FOOD AND 

WATER

• INTERIOR WAIT-

ING AREA

• SOUND DAMP-

ENING

• CLEAN 

ENVIRONMENTS

• WELL VENTI-

LATED SPACES

• PRIVATE SPACE 

TO ASSESS THE 

WORK THAT HAS 

BEEN DONE

• POSITIVE 

DISTRACTIONS

• ENVIRONMENT THAT 

FOSTERS WELL-

BEING

• CONNECTION TO 

NATURE

• DAYLIGHT

• CALM SPACES

• WELCOMING 

SPACES TO MINIMIZE 

STRESS FACTORS

• PRIVACY DURING 

PROCEDURES

ALL GENDERS

ADULTS AND 

CHILDREN

AGES

2 YEARS +

• LADINO 

(SPANISH)

AND 

• MAYA MAM

(MAM)

USER ACTIVITIES OCCUPANCY RE-

QUIREMENTS

PHYSICAL NEEDS PSYCHOLOGICAL 

NEEDS

DEMOGRAPHIC

AMMID

ADMINISTRA-

TIVE AND 

VOLUNTEER 

STAFF

AMMID’S 

PERMANENT STAFF 

• OFFICE AND 

ADMINISTRATIVE 

DUTIES IN THE 

SHARED SPACE

• EDUCATIONAL 

AND TRAINING 

PRACTICES IN 

PROVIDED 

SHARED SPACE.

AMMID’S 

VOLUNTEER STAFF

• ASSIST DFA IN 

TRIAGE

• PROVIDE 

LUNCHES TO DFA

1 - 3 

DEPENDING ON

AVAILABILITY

• CLEAN WORK-

SPACE 

• EFFICIENT 

ADMINISTRATIVE 

WORKSPACE.

• PERSONAL 

STORAGE

• WASTE DIS-

POSAL

• COMFORTABLE 

STANDING AND 

SEATING SUR-

FACE

• WELL LIT WORK 

SPACES

• SOUND DAMP-

ENING

• HORIZONTAL 

WORK SURFACES 

TO SERVE LUNCH 

ON

• RUNNING 

WATER TO CLEAN 

DISHES

•ENVIRONMENT THAT 

FOSTERS 

WELL-BEING

• A LOW STRESS 

ENVIRONMENT

• A CONNECTION TO 

NATURE

• DAYLIGHT

ALL GENDERS

AGES 20+
OTHER 

ASSISTANTS

• PLAYING WITH 

THE CHILDREN 

IN THE WAITING 

ROOM

• PLAYING OUTSIDE

• ENTERTAINING 

AND DISTRACT-

ING THE YOUNG 

PATIENTS IN A 

POSITIVE MANNER

• ASSISTANTS TO  

WHERE NEEDED  - 

STERILIZATION OR 

DENTISTS

1 - 3

DEPENDING ON 

AVAILABILITY

• FLEXIBLE WORK 

SPACE

• HORIZONTAL 

WORK SURFACE

• INDOOR AND 

OUTDOOR WORK 

SURFACES

• VENTILATED 

WORK SPACE

• SOUND DAMP-

ENING

• WELL LIT WORK 

SPACE

SEATING AND 

STANDING

• POSITIVE 

DISTRACTIONS

• ENVIRONMENT 

THAT FOSTERS 

WELL-BEING

• DAYLIGHT

• CONNECTION TO 

NATURE

• CALM SPACE TO 

RETREAT TO FOR 

MENTAL BREAKS 

AND DOWN TIME

ALL GENDERS

AGES 13+

2. SECONDARY USERS: 

    (ACTIVITIES, PHYSICAL AND PSYCHOLOGICAL NEEDS, DEMOGRAPHIC)

3. TERTIARY USERS: 

    (ACTIVITIES, PHYSICAL AND PSYCHOLOGICAL NEEDS, DEMOGRAPHIC)

USER ACTIVITIES OCCUPANCY RE-

QUIREMENTS

PHYSICAL NEEDS PSYCHOLOGICAL 

NEEDS

DEMOGRAPHIC

• DFA’s patients are analyzed as secondary users only due to the short duration 

of time that individuals spend in the clinic space at a time. Note that all the design 

consideration for the clinic interior is equally informed by the needs of the patients and 

the needs of DFA’s volunteers workers. 

• Please note: prior to building the mix-use facility in Comitancillo, it is strongly advised 

that a more detailed human factors analysis is conducted involving AMMID, to inform 

the spaces for use by the organization.



SITE AND LOCATION
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FIGURE 23: SITE CONDITIONS AND PROJECTED BUILDING LOCATION

BORDERS

• NORTH  | TOWN CEMETERY

• EAST | WOODED AREA AND PEDESTRIAN ROUTES IN TO THE VALLEY

• SOUTH | SMALL PRIVATE RESIDENCE

• WEST | ENTRANCE FOR VEHICULAR TRAFFIC AND ACCESS TO THE MAIN ROUTE IN AND OUT OF COMITANCILLO

PREVAILING WIND DIRECTION | NORTH WEST

TOPOGRAPHY, 

SITE STUDIES + 

DIGITAL MODEL

4.6 DFA’S PURCHASED LAND | AN ANALYSIS OF THE PROPOSED CLINIC SITE AND LOCATION



                

                THE TOWN CEMETERY

                                                          THE SITE

DFA And AMMID’s Purchased Land For The Proposed Mix-Use Facility That Will House DFA’s New Clinic.

BUILDING SITE FOR THE DENTAL CLINIC AND MIX USE FACILITY 

DFA  |  AMMID

IN COMITANCILLO, SAN MARCOS, GUATEMALA

BUILDING SITE | CIRCULATION STUDIES:

CURRENT VEHICULAR CIRCULATION ENDS 
ABRUPTLY RIGHT IN FRONT OF THE BUILDING SITE. 
PEDESTRIAN CIRCULATION IS EVIDENT 
THROUGHOUT THE SITE.

PRIMARY TRAVEL ROUTES

SECONDARY TRAVEL ROUTES

NODES

SITE CIRCULATION | PEDESTRIAN ROUTES
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PERMANENT 

TREATMENT 

AREA

(88 SQ.FT)

2 TO FACILITATE A  DEN-

TAL STUDENT DURING 

THE 8 MONTH RESI-

DENCY PROGRAM

• CLEAN

• WELCOMING

• CALM AND 

COMFORTABLE

• POSITIVE 

DISTRACTIONS

• CONNECTION TO 

NATURE.

• LOCKABLE SPACE

• CLEANABLE SUR-

FACES

• CLEANABLE, NON 

SLIP  FLOORS

• DENTIST CHAIR

• DENTIST 

STOOL

• ASSISTANT’S 

STOOL

• TWO HORI-

ZONTAL WORK 

SURFACES

PERMANENT 

ADMINISTRA-

TIVE OFFICE

(100 SQ.FT)

1 TO RECORD AND 

STORE PATIENT 

RECORDS

• CLEAN

• BRIGHT

• PRIVATE

• LOCKABLE

• CLEANABLE

• COMFORTABLE

• DESK OF A 

HORIZONTAL 

WORK SURFACE

• CHAIR

• STORAGE

• FILING SYSTEM

4.7 Project Requirements |
THE PROPOSED DENTAL CLINIC:

The permanent clinic provides a space for DFA to practice dental care out of 

on a biannual basis. The clinic will also function as a year round community 

clinic as long as there is a dentistry student available. The mobile clinics are 

full service clinics supported by state-of-the-art equipment and technology. The 

mechanical support consist of a combination of conventional and unconventional 

systems. The clinic aesthetics, materiality and environments were influenced 

by functional requirements, health care standards and elements in nature. 

These spaces are identified based on my experience in Comitancillo.

PERMANENT CLINIC | 

4.7.1 FUNCTIONAL, SPATIAL AND AESTHETIC REQUIREMENTS:

SPACE

SQ.FT.

OCCUPANCY 

REQUIREMENT

FUNCTION DESIRED 

ATMOSPHERE AND 

FUNCTIONAL 

QUALITIES

MATERIAL 

REQUIREMENTS

FIXTURES

FURNITURE AND 

EQUIPMENT 

(FF&E)

AND QUANTITY

RECEPTION 

AND WAITING 

AREA 

(EXTERIOR)

300 SQ.FT

60 - 75 PATIENTS 

DAILY

• PROVIDE A 

WAITING AREA FOR 

PATIENTS 

• WELCOMING

• SHADED

• CALM

• CLEANABLE MATE-

RIALS

• EXTERIOR GRADE

MATERIALS

• COMFORTABLE 

CHAIRS

• RETRACT-

ABLE CANOPY 

- SHADE

WAITING AREA 

(INTERIOR)

(100 SQ.FT)

60 - 75 PATIENTS 

DAILY

• PROVIDE A 

WAITING AREA FOR PA-

TIENTS IN TRIAGE OR 

WAITING TO BE SEEN

• CALM AND 

WELCOMING

•POSITIVE 

DISTRACTIONS

• BRIGHTLY LIT 

SPACE

• CLEANABLE SUR-

FACES

• COMFORTABLE 

MATERIALS

• COMFORTABLE 

CHAIRS

CHILDREN’S 

AREAS

EXTERIOR

( UNLIMITED)

INTERIOR

(200 SQ.FT)

20 - 30 DAILY

6 - 10 

AT A TIME

SPACES THAT 

PROVIDES POSITIVE 

DISTRACTIONS FOR 

CHILDREN 

WAITING TO BE SEE OR 

WAITING FOR THEIR 

MOTHERS

• BRIGHT COLOURS

• HAPPY 

ATMOSPHERE

• WELCOMING

• FUN ENVIRON-

MENT

• INTERACTING 

ENVIRONMENT

• ENTERTAINING 

SPACE

• CLEANABLE 

SURFACES

• SOFT SURFACES

• SEATING

• HORIZONTAL 

SURFACES

• INTERESTING 

FLOOR 

SURFACES

TRIAGE

(100 SQ.FT)

1 - 5 INCLUDING 

THE DOCTOR AND 

VOLUNTEERS

10 

PATIENTS AT A TIME

TO GREET AND 

EXAMINE PATIENTS

• RECORD PATIENT 

INFORMATION

• EXAMINE AND 

DIAGNOSE PATIENTS

• REFER PATIENTS TO 

THE NEXT STAGE OF 

TREATMENT

• WELCOMING

• BRIGHT 

• CLAM

• QUIET

• POSITIVE 

ATMOSPHERE

• EFFICIENT FLOW

• CLEANABLE 

MATERIALS

SOFT SURFACES 

FOR COMFORT AND 

SOUND 

ABSORPTION

• SORT SEATING

• HORIZONTAL 

WORK SUR-

FACES

X-RAY FACILITY

(50 SQ.FT)

1 TO FACILITATE 

PORTABLE X-RAY 

PROCEDURES

• SMALL SPACE

• PRIVACY

• POSITIVE 

DISTRACTIONS

• CALM SPACE

•CLEANABLE MATERI-

ALS

• PORTABLE 

X-RAY EQUIP-

MENT

• MATERIAL 

STORAGE

• A CHAIR

• PRIVACY BAR-

RIER

DENTAL 

HYGIENIST 

WORKSPACE

(88 SQ.FT)

1 -2 TO FACILITATE CLEAN-

ING 

PROCEDURES

• BRIGHT

• CLEAN

• PRIVATE

• SOUND 

DAMPENING

• POSITIVE  

ATMOSPHERIC 

DISTRACTIONS

• COMFORTABLE, NON 

SLIP, CLEANABLE 

FLOORING

• CLEANABLE SUR-

FACES

• DENTIST 

CHAIR

• HYGIENIST 

STOOL

• ASSISTANT’S 

STOOL

• TWO HORI-

ZONTAL WORK 

SURFACES

• PORTABLE 

HYGIENIST 

AIR UNIT WITH 

HAND TOOLS

• EQUIPMENT 

STORAGE

• WASTE DIS-

POSAL

• SHARPS 

DISPOSAL

TEMPORARY 

DENTAL 

OPERATORIES 

AND TREAT-

MENT FACILI-

TIES

(88 SQ.FT)

1 - 10 TO SET UP AND 

FACILITATE A DENTIST 

OPERATORY BASED ON 

DENTIST 

AVAILABILITY

• PRIVATE

• CLEAN

• CALM

• BRIGHT

• WELL VENTI-

LATED

• SOUND DAMP-

ENING

• CONNECTION TO 

NATURE

• HARD, NON SLIP  

FLOORING

• EASILY CLEANABLE 

SURFACES

• NOT 

REFLECTIVE

• DENTIST 

CHAIR

• WORK LIGHT

• DENTIST 

STOOL

• ASSISTANT 

STOOL

• PORTABLE AIR 

UNIT AND HAND 

TOOLS

• X2 HORIZON-

TAL WORK-

SURFACES 

• WASTE DIS-

POSAL BIN

• SHARPS 

DISPOSAL

• SMALL 

EQUIPMENT 

AND MATERIAL 

STORAGE

• SMALL 

PERSONAL 

STORAGE

SURGERY

(88 SQ.FT)

2 - 3 FACILITATE 

SURGICAL DENTAL

PROCEDURES

• PRIVATE

• CLEAN

• CALM

• BRIGHT

• WELL VENTI-

LATED

• SOUND DAMP-

ENING

• CONNECTION TO 

NATURE

• HARD, NON SLIP 

FLOORING

• EASILY CLEANABLE 

SURFACES

• NOT 

REFLECTIVE

• DENTIST 

CHAIR

• WORK LIGHT

• DENTIST 

STOOL

• ASSISTANT 

STOOL

• PORTABLE AIR 

UNIT AND HAND 

TOOLS

• X2 HORIZON-

TAL WORK-

SURFACES 

• WASTE DIS-

POSAL BIN

• SHARPS 

DISPOSAL

• SMALL 

EQUIPMENT 

AND MATERIAL 

STORAGE

• SMALL 

PERSONAL 

STORAGE

ENDO 

OPERATORY

(88 SQ.FT)

1 FACILITATE ROOT 

CANAL 

PROCEDURES

• PRIVATE

• CLEAN

• CALM

• BRIGHT

• WELL VENTI-

LATED

• SOUND 

DAMPENING

• CONNECTION TO 

NATURE

• HARD, NON SLIP  

FLOORING

• EASILY 

CLEANABLE 

SURFACES

• NOT 

REFLECTIVE

• DENTIST 

CHAIR

• WORK LIGHT

• DENTIST 

STOOL

• ASSISTANT 

STOOL

• PORTABLE AIR 

UNIT AND HAND 

TOOLS

• X2 HORIZON-

TAL WORK-

SURFACES 

• WASTE DIS-

POSAL BIN

• SHARPS 

DISPOSAL

• SMALL 

EQUIPMENT 

AND MATERIAL 

STORAGE

• SMALL 

PERSONAL 

STORAGE

PEDO 

OPERATORY

(100 SQ.FT)

1 - 3 FACILITATE 

PEDIATRIC DENTAL 

PROCEDURES

FACILITATE UP TO

5 PEOPLE 

INCLUDING:

PATIENT

DENTIST

ASSISTANT

MOTHER

TRANSLATOR

• PRIVATE

• CLEAN

• CALM

• BRIGHT

• WELL VENTI-

LATED

• SOUND 

DAMPENING

• CONNECTION TO 

NATURE

• POSITIVE 

DISTRACTIONS

• HAPPY, FUN 

ATMOSPHERE

• HARD, NON SLIP  

FLOORING

• EASILY 

CLEANABLE 

SURFACES

• NOT 

REFLECTIVE

• DENTIST CHAIR

• WORK LIGHT

• DENTIST 

STOOL

• ASSISTANT 

STOOL

• PORTABLE AIR 

UNIT AND HAND 

TOOLS

• X2 HORIZON-

TAL WORK-

SURFACES 

• WASTE DIS-

POSAL BIN

• SHARPS 

DISPOSAL

• SMALL 

EQUIPMENT AND 

MATERIAL 

STORAGE

• SMALL 

PERSONAL 

STORAGE

DENTIST 

ADMINISTRA-

TION AREA

(10 SQ.FT)

1 A SPACE WHERE 

THE DENTISTS CAN 

RECORD THE DAILY 

PROCEDURES 

PERFORMED 

• CLEAN

• BRIGHT

• ORGANIZED

• CLEANABLE HARD 

SURFACES

• STANDING 

HORIZONTAL 

WORK SURFACE

• SMALL STOR-

AGE UNIT

• WASTE DIS-

POSAL BIN

CENTRAL 

SUPPLY AND 

MATERIAL 

STORAGE

(180 SQ.FT)

1 STORAGE SPACE FOR 

ALL THE SHARED AND 

OVERFLOW MATERIALS, 

SUPPLIES AND SMALL 

EQUIPMENT

• CLEAN

• ORGANIZED

• BRIGHT

• FUNCTIONAL

• EFFICIENT

• CLEANABLE • CLEAR STOR-

AGE CONTAIN-

ERS

• COLOUR 

CODED SYSTEM

DENTAL LAB

(88 SQ.FT)

1 PREPARE DENTAL 

MATERIALS

• CLEAN

• STERILE

• ORGANIZED

• BRIGHT

• HARD 

SURFACES

• CLEANABLE

• STORAGE 

UNITS

• REFRIGERA-

TION

• HORIZONTAL 

WORK SUR-

FACES

• STOOLS (X2)

CHARGE STA-

TION

(25 SQ.FT)

1 - 2 TO CHARGES THE CUR-

ING LIGHT

 BATTERY PACKS

• CLEAN

• ORGANIZED

• BRIGHT

• HARD 

SURFACES

• CLEANABLE

• WALL PLUGS

• HORIZONTAL 

SURFACES

• WASTE DIS-

POSAL

• STORAGE

STERILIZATION 

AREA

(200 SQ.FT)

1 STERILIZATION SPACE 

FOR ALL TOOLS AND 

EQUIPMENT

• CLEAN

• WELL VENTI-

LATED

• BRIGHT

• COMFORTABLE

• SOUND 

DAMPENING

• CLEANABLE HARD 

SURFACES

• COMFORTABLE 

FLOORING

• HORIZONTAL 

WORK SUR-

FACES

ONE CLEAN

ONE DIRTY

• WASTE DIS-

POSAL BIN

• EQUIPMENT 

AND SUPPLY 

AND GLOVE 

STORAGE 

• WATER STOR-

AGE

• PAPER TOWEL 

STORAGE

TRAY PREP 

AREA

(included above)

1 STERILE ENVIRONMENT 

TO PREPARE CLEAN 

TRAYS IN AND TO OR-

GANIZE DENTAL TOOLS 

INTO COLOUR CODED 

SYSTEM

• STERILE

• CLEAN

• BRIGHT

• CALM

• ORGANIZED

• SPACIOUS

• HARD 

SURFACES

• CLEANABLE SUR-

FACES

• WATER 

RESISTANT

• COMFORTABLE 

FLOORING

• HORIZONTAL 

WORK SUR-

FACES

ONE CLEAN

• WASTE DIS-

POSAL BIN

• EQUIPMENT 

AND SUPPLY 

AND GLOVE 

STORAGE 

• PAPER TOWEL 

STORAGE

GIFT AND TOY 

AREA

(150 SQ.FT)

1 AN AREA THAT HOLDS 

ALL THE GIFTS AND 

TOYS DONATED TO DFA 

TO PASS ALONG TO 

PATIENTS.

• FUN

• COLOUFUL

• HAPPY

• POSITIVE

• LIKE A SHOP 

ATMOSPHERE THE 

PROMOTE USER 

CHOICE AND 

CONTROL

• HARD 

SURFACES

• CLEANABLE

• CLOTHING 

RACKS

• SHOE RACKS

• DRAWER 

STORAGE

• DISPLAY 

CABINETS

SPACE

SQ.FT.

OCCUPANCY 

REQUIREMENT

FUNCTION DESIRED 

ATMOSPHERE AND 

FUNCTIONAL 

QUALITIES

MATERIAL 

REQUIREMENTS

FIXTURES

FURNITURE AND 

EQUIPMENT 

(FF&E)

AND QUANTITY

SPACE

SQ.FT.

OCCUPANCY 

REQUIREMENT

FUNCTION DESIRED 

ATMOSPHERE AND 

FUNCTIONAL 

QUALITIES

MATERIAL 

REQUIREMENTS

FIXTURES

FURNITURE AND 

EQUIPMENT 

(FF&E)

AND QUANTITY

SPACE

SQ.FT.

OCCUPANCY 

REQUIREMENT

FUNCTION DESIRED 

ATMOSPHERE AND 

FUNCTIONAL 

QUALITIES

MATERIAL 

REQUIREMENTS

FIXTURES

FURNITURE AND 

EQUIPMENT 

(FF&E)

AND QUANTITY

99
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PUBLIC 

LAVATORIES

(Exterior)

1

FACILITY

BASED ON CODE 

REQUIREMENTS

FACILITIES FOR USE BY 

THE PATIENTS

• CLEAN

• PRIVATE

• CLEANABLE SUR-

FACES

• COMPOSTING 

TOILETS

• HAND WASH-

ING FACILITIES

PRIVATE 

LAVATORIES

(exterior)

1

FACILITY BASED 

ON CODE RE-

QUIREMENTS

FACILITIES FOR USE 

BY THE DENTISTS AND 

VOLUNTEERS ONLY

• CLEAN

• PRIVATE

•CLEANABLE 

SURFACES

• COMPOSTING 

TOILETS

• HAND WASH-

ING FACILITIES

PERSONAL

STORAGE AREA

(100 SQ.FT) x2

20 PERSONAL STORAGE 

FOR BACK PACKS, 

WATER BOTTLES, 

CAMERAS, LAPTOPS, 

CLOTHING ITEMS ETC. 

• CLEAN

• PRIVATE

• SECURE

• CLEANABLE

• LOCKABLE

• LOCKER UNITS

CLOTHING

SHOE

PERSONAL BAG 

STORAGE.

MENTAL BREAK 

AREA

(100 SQ.FT)

1 A SPACE TO 

RETREAT TO WHEN A 

VOLUNTEER IS EMO-

TIONALLY 

OVERWHELMED 

OR JUST NEED A 

BREATHER.

• RELAXING

• CALM

• CLOSE TO 

NATURE

• GOOD FOR THE 

SOUL

• BRIGHT AND 

UPLIFTING

• NATURAL

• COMFORTABLE

• CLEANABLE

• A RESTING 

SPACE

• SEATING

• LEANING

• LYING  SPACE

DECOMPRES-

SION AREA

 - STEAM ROOM

- CHUJ

(100 SQ.FT)

1 A CLEANING SPACE 

FOR AFTER A LONG 

DAY AT THE CLINIC, 

BUT ALSO A RELAXING 

STEAM ROOM INSPIRED 

BY THE CHUJ. ALLOW-

ING  FOR A CULTURAL 

CONNECTION

• A WASH SPACE

• CLEAN

• RELAXING 

• COMFORTABLE

• PRIVATE

• SENSORIAL 

EXPERIENCE

• NATURAL MATE-

RIALS

• CONNECTION 

TO CULTURE AND 

NATURE

• WOOD

• AROMATHERAPY.

• HEATING 

STOVE

• SEATING AND 

LEANING

SURFACES

• STORAGE 

FOR PERSONAL 

ITEMS

• ADJACENT 

TO PERSONAL 

STORAGE AREA.

STAFF LUNCH 

ROOM

(400 SQ.FT)

1 A SPACE WHERE THE 

VOLUNTEERS AND 

STAFF CAN SHARE 

LUNCH 

PREPARED BY 

AMMID

• A CLEAN SPACE

• SCREENED IN 

AND PROTECTED 

FROM BUGS

• COMMUNITY 

SPACE

• CONNECTION TO 

NATURE

• CLEANABLE MATE-

RIALS

• HIGHLY 

FUNCTIONAL SPACE

• HORIZONTAL 

SURFACES

• CHAIRS

• PREP AREAS

• DIRTY DISH 

AREA

ELECTRICAL  

ROOM

(200 SQ.FT)

1 SPACE FOR ALL ME-

CHANICAL 

EQUIPMENT AND 

NEEDS.

• UTILITY SPACE

• FUNCTIONAL

• BRIGHT

• HARD 

SURFACES

• FUNCTIONAL AND 

UTILITARIAN

MATERIALS

• STORAGE

• SHELVING

LARGE 

EQUIPMENT 

STORAGE

(200 SQ.FT)

1 A SPACE FOR ALL 

LARGE EQUIPMENT

• EXTRA CHAIRS

• SUPPLY 

CONTAINERS ETC. 

• CLEAN AND 

BRIGHT

• ORGANIZED

• FUNCTIONAL

• HARD 

SURFACES

• CLEANABLE

• BRIGHT

• SHELVING

• BIN STORAGE

• LOCKABLE 

CABINETS

SMALL 

EQUIPMENT 

STORAGE

(100 SQ.FT)

1 A SPACE TO STORE 

SMALL EQUIPMENT, 

MEDICATION AND 

OVERFLOW 

SUPPLIES.

• CLEAN AND 

BRIGHT

• ORGANIZED

• FUNCTIONAL

• HARD 

SURFACES

• CLEANABLE

• BRIGHT

• SHELVING

• BIN STORAGE

• LOCKABLE 

CABINETS

WASTE STOR-

AGE

(50 SQ.FT)

1 A SPACE TO KEEP 

THE WASTE UNTIL 

A VOLUNTEER CAN 

MAKE A TRIP TO THE 

WASTE DISPOSAL SITE 

IN TOWN

• UTILITARIAN

• FUNCTIONAL

• HARD 

SURFACES

• EASILY 

CLEANABLE

• SHELVING

• STORAGE BIN 

OR CABINET

SPACE

SQ.FT.

OCCUPANCY 

REQUIREMENT

FUNCTION DESIRED 

ATMOSPHERE AND 

FUNCTIONAL 

QUALITIES

MATERIAL 

REQUIREMENTS

FIXTURES

FURNITURE AND 

EQUIPMENT 

(FF&E)

AND QUANTITY

MOBILE UNIT 

STORAGE

(12’ X 24’ ) EACH

2 MAYBE MORE A SPACE ATTACHED 

TO THE PERMANENT 

BUILDING THAT WILL 

HOUSE THE MOBILE 

UNITS.

• LOCKABLE 

FACILITY

• DESIGNED 

SPECIFICALLY 

FOR THE MOBILE 

UNITS

• SUSPENSION

SYSTEM 

OR GARAGE TYPE 

STORAGE

• HARD 

MATERIALS

• CLEANABLE

• HIGHLY 

FUNCTIONAL

• STORAGE 

SLIDES

• HOOKS

• CABLE SYS-

TEMS

• SHELVING

ETC.

PARKING

(8’ X 12’ EACH)

3 - 4

3 - 4 

CAR  SPOTS FOR DFA 

VEHICLES

MOTORCYCLE 

SPACES 

• LOCKABLE 

FACILITY

• HARD 

MATERIALS

• CLEANABLE

• HIGHLY 

FUNCTIONAL

BIKE LOCKS

TOTAL AREA: +/- 4 500 SQ.FT (interior programming only)

SPACE

SQ.FT.

OCCUPANCY 

REQUIREMENT

FUNCTION DESIRED 

ATMOSPHERE AND 

FUNCTIONAL 

QUALITIES

MATERIAL 

REQUIREMENTS

FIXTURES

FURNITURE AND 

EQUIPMENT 

(FF&E)

AND QUANTITY

4.7.2 OVERALL DESIGN PREPARATION AND CONSIDERATIONS |

| Location |

• It is vital that the location has a connection to the culture.

• The location must support the dental practice.

• In this case, the site is existing - it has been purchased.

| Building Form and Size |

• National Building Codes Requirements

• ADA ( Americans with Disabilities Act ) Standards - Dental Office Design

• Function Dictates Form - Interior Design and layout First.

• Think about how the space will be used.

• Design from the inside out - building form informed by circulation of space.

• Design from with in the client and user perspective

• Consider both DFA and Patients Needs equally.

• Anticipate Future growth and technological advances in Dentistry.

• Design by mentally walking through the space as 

 a Dentist, 

 an Assistant and 

 a Patient.

• Consider the location and adjacencies of the functional spaces.

• Consider the relationship of the building and the landscape.

• Minimize the affect that the built environment has on the natural environment, 

by looking at the natural drainage patterns. - Do no obstruct these.

• Consider how the building can be a part of the landscape as apposed to 

being on top of the landscape - through functional systems and in terms of 

form. 

• The size of the clinic will be dictated by the total amount people who use it.

• Consider the volume of patient flow per day.

• Consider the number of staff / volunteers.

• Consider the time that the office is in use.

• Consider DFA’s practice mission.

• Wide and spacious corridors are more comfortable and reduces stress in an 

 environment. 

• Make sure there is enough space allowances to meet ADA standards.

| Structural | 

FLOORING

• Flooring are subject to applicable laws.

• Considerations include wood, ceramic tile, carpet, VCT (vinyl composition 

tile, vinyl sheeting, slate or a combination of these. ( As listed in Dental office 

Design, Chapter 6.)

• Flooring and all other building material considerations are subject to the 

 regional availability and local building techniques.

• All Flooring Considerations - non slip and easily cleanable.

• Flooring can be subject to wayfinding techniques and patterns can reinforce 

larger themes or gestures.

• Flooring in lobbies and reception rooms can be treated as a feature or 

gesture.

• Flooring in treatment rooms must be durable, worry free and easily cleanable.

• Advances in Fiber technology provide commercial grade carpets - allowing 

for a more ‘home-like’ environment and a variety of colour selections for 

flooring in areas like the children’s area.

WALLS

• Wall surfaces - should  be easily cleanable

• Painted walls are inexpensive and easy to clean.

ROOF

• Roof System - should support a function to improve the interior environment

CEILING

• The ceiling can be a point of interest, and a positive distraction since most 

 patients look up during their visit at the clinic.

• Consider interesting ceiling designs

• Borders around the ceiling can create an impression of more space.

• Ceiling treatments can also affect the acoustics of the space. - consider 

sound dampening techniques

| Parking |

• Consider vehicular traffic for:

-  patient drop off. 

-  and equipment or supply drop off.

| Cleanliness and Sterility |

• Cleanliness is of utmost importance at all times.

• Material consideration 

- healthcare design certified

- hard surfaces that are easily cleanable (economic options) 

- All floor surfaces should be easily cleanable and able to be disinfected.

- Carpet is not recommended for treatment areas - due to difficulty of cleaning 

up after spills.

- All materials should be maintained in a clean and sanitary manner. 

- Meet Fire code requirements
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• Sanitation Equipment 

- Dental Autoclave

- ultrasonic machine

- Cold sterilizing baths - soaking tub.

• Infection Control

- Plan large enough sterilizations, tray preparation and central storage areas 

to support the function and to avoid cross contamination.

| Privacy and Safety |

• Lockable personal storage solutions 

• Patient Privacy - screens or veils

• Sanitation and Washrooms privacy 

 - mirrored spaces for patient to see the advancement made on 

   their personal oral health. 

| Furnishings |

• Chairs |

 - Flexibility is required

 - Do not restrict chairs to fixed positions

 - Maximize chair usage

 - 6-8 chairs preferred in the small unit, currently DFA uses 3-4 chairs on 

remote trips.

• Storage |

 - Provide storage for small equipment, supplies, materials, instruments, tools 

etc.

 - Maximum Storage space is required - use space efficiently.

| Atmosphere |

• Stress free, Relaxing, Calm. 

• Efficient and Organized environments promote stress free atmospheres.

- consider well designed storage that meets the needs of DFA.

• Intricate Illumination designs - for lowering stress levels.

• Windows allow for daylight and views, which provide a psychological boost 

and provides a connection to nature, another way to reduce stress.

• Lighting design can be used to create positive distractions that draw the 

 patients’ eye and mind away from the experience - reducing stress and 

creating a positive environment that fosters well-being.

• Colour and colour themes can act in the same way - as positive distractions 

in a space. (Like in the precedent of Artist James Turrell’s work. 

• Colour themes in individual spaces should be coordinated if possible.

  - including floors, walls, ceilings, and equipment.

• Way finding techniques can offer the patient a sense of control 

 - this reduces stress in an unfamiliar environment.

• Colour can provide stimulation and variety in Corridors and stairways, which  

encourage traffic flow.

• Room atmospheres are conducive to patient management, therefore low 

stress environments benefit both patient and staff.

• Certain colours are more relaxing that others. The overall colours schemes 

can contribute to the patient’s and volunteer’s overall relaxation. 

• Material with a patina r a “worn in” look applied in a non traditional way can 

give the clinic a sense of home or familiarity. - Promoting a stress free, more

 ‘home-like’ environment.

• ‘Spa-like’ environments foster stress free waiting rooms.

• Creating a residential feel in spaces like the waiting rooms and the public 

washrooms can minimize stress in the environments.

4.7.3 INDOOR SYSTEMS REQUIREMENTS: 

| Indoor Environmental Comfort and Air Quality |
• Adequate ventilation is required to minimize the build up of chemical vapor, 

  associated with the disinfecting solutions, ultrasonic solutions and chemical  

  vapor sterilant, if an alcohol-formaldehyde water sterilizer is used. 

• Passive Ventilation Techniques considered:

   - Unidirectional wind force

   -  Cross ventilation

   - ‘stack effect’ - convection

• Indoor temperature regulation 

   - thermal mass utilizing 

   - earth and water temperature (biodesign - termite mound system)

• ‘Spa - like’ experience 

    - an environment that fosters well-being

    - consider all user needs: both physical and psychological

• Consider Aroma Therapy tactics to promote an atmosphere that fosters 

   well-being.

• Noise Management - Consider methods to dampening noise.

| Water |
• Portable potable systems.

• No water available from the town.

• Water Storage - Water Tanks / Bottles. 

   - drinking water

   - clinic - demineralization and treated water.

   - Enough water to sustain the clinic needs for the duration of the 

      volunteer trip.

• Waste water disposal system

• Rain water collection:

   - graywater system

   - thermal comfort - building system (biodesign - reverse current temp    

     exchange)

| Power Sources  -  Electrical and Other | 
• Battery  -  Power Storage

• Solar Power

• Wind Power

• Back up generators - gas or preferably clean burning fuel.

• GFI outlets required around areas where water is used. 

• Portable units should be self sufficient 

   - not dependent on local electricity since it may not be available.

| Lighting |

• Light quality should be indirect - this produces softer, more subtle  

   environments 

• Natural daylighting techniques, including windows, skylights and light  

   shelves to bounce light into the space.

• Natural light is a cheap, high quality light if controlled properly.

• All lights to be LED - daylight colour spectrum.

• Indirect lighting and flooding the treatment space with ambient, distributed,  

   shadow free light is optimal for working conditions.

• This prevents eyestrain and eye fatigue by reducing the light adjustment  

    from ‘intraoral’ task lighting to regular room lighting by increasing the ambient 

   lighting in the space.

• Specialized Dental Curing Light -  Equipment - Battery charge station       

   Required

• Portable Light fixtures - Up lighting 

• Head lamps or dental eye protection with incorporated ‘intraoral’ task lighting.

• Dentist should use a light with a CRI (Colour Rendering Index) of 100. This 

   shows truer colours, which is better to perform tasks like tissue inspection, 

   shade rendering for tooth colour restorations and aesthetic evaluations.

| Mechanical Systems |

• Passive and low energy systems where possible

• Waste management units for biological and human waste. - Composting

• Air systems - air compression required for dental units and small hand tools.

• Air Compression | 

 - Compressors used - available in gas or electric

 - Power draw is an issue therefor gas is more reliable

 - Limitation to the type of compressor.

 - Compressors must be oil free - avoid poisonous gases from entering the air 

lines.

 - Equipment must be located low - to avoid making the unit top heavy - 

   avoid the danger of tipping over during transportation.

• Refrigeration |

 - Required for dental products and medication.

 - Need to guarantee a stable temperature

• X-rays |

 - Currently DFA works without an X-ray unit but this needs to be provided.

 - Portable X-ray units - Supplied through Safari Dental Equipment. (See FF&E)

 - Portable units are available in a ceiling mounted or wall mounted version.

| Waste Management Systems |
• Composting Toilets - could be a symbiotic relationship between the clinic    

   and  AMMID’s organic farming practices.

• Waste removal from the clinic site is a manual task performed by DFA 

   volunteers.

• Waste storage space is required until enough of a load can be taken to the 

   waste disposal site in town.

• Medical waste can not be disposed of in town. Sharps containers have to be 

   stored till the end of the trip and delivered to an incinerating facility in 

   Guatemala city that disposes of the waste by burning it.

• Waste water needs to be disposed of at the end of the day 

   - consider a solution as there is no plumbing system in the vicinity.

10
3

10
4



4.7.4 CIRCULATION STUDIES |

Clinic - Zones and Adjacencies.

Dentist and Hygienist Circulation

Dental Assistant Circulation

Patient Circulation

Dentist and Assistant Circulation Overlay - Nodes
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AMMID

DFA

AMMID AND DFA

PUBLIC ZONES

PRIVATE ZONES

PUBLIC ZONES

PRIVATE ZONES

AMMID
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5.1 INTRODUCTION

CHAPTER 5 | DESIGN DEVELOPMENT
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ethno-dentistry Flora
The work is an exploration 
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the role of medicinal plants 
used in dental care, based 
on a list published by the 
journal of intercultural 
ethnopharmacology. The 
drawings explore the 
relationship between the 
plants, their medicinal 
qualities and the connection 
to the human body.

ETHNO-DENTISTRY

Herbarium Workshop

at the University of Manitoba.

Medicinal Plants Chosen:

Blueberry

Echinacea

Horsetail
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OBSERVATIONS AND STUDIES IN THE MICROWORLD

Studies were conducted with the help of Dr. and Professor Erwin Huebner and Dr. Carla Zelmer, in the Biological Sciences Department at the UofM.

Topic of Interest | Structure                BIRD SCULL BONE
• Lightweight
• Translucent

Topic of Interest | Structure                  
HONEYCOMB
• Self Supporting
• Strong
• Lightweight
• Translucent

Topic of Interest | Structure               
PLANT SEED
• Lightweight
• Translucent
• Shape - Canopy

MOSS LEAF

• Internal structure

• Translucent

• Form 
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Topic of Interest | Structure                           
WILD CUCUMBER SEED POD 
• Lightweight
• Translucent 
• Exterior Structure 
• Interior Structure

Topic of Interest | Folding Mechanics                                

ORCHID    

• Folding / Opening / Expanding

• Lightweight

• Translucent

• Flexible Structure

Topic of Interest | Folding Mechanics                                

BEETLE WINGS   

• Structural membrane

• Folding / Storing

• Lightweight

• Translucent

• Hard Exterior Structure

• Soft Interior Structure

Window

Fissure

Lobes

Window

Body

Meristem

Root

Soil Line

Topic of Interest | Thermal Comfort | Thermal Mass - temperature regulation.                           

LithopS (Stone plant, bok pootjie)      

• Submerged body

• Thermo regulation 

   - using the earth’s thermal mass to regulate between extremes.

• Low profile - Embedded in the landscape.

• Light filtration

Topic of Interest | Daylighting | Control                            

Window Plants     

  

    • Translucent 

membrane

    • Light Filtration

    • Screen

Window

Window
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Topic of Interest | Folding Mechanics                          

BEETLE WINGS               

• Structural membrane

• Folding / Storing

• Lightweight

• Translucent

• Hard Exterior Structure

• Soft Interior Structure

MEDIAN FLEXION LINE

MDPI. The Hydraulic Mechanism of the Unfolding of Hind Wings in Dorcus titanus platymelus (Order: Coleoptera) Accessed Sept 04, 2015. 
http://WWW.mdpi.com/1422-0067/15/4/6009/htm. 
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COMITANCILLO - FABRIC OF PLACE LOCAL BUILDING METHODS, MATERIALS AND AESTHETICS:

Local Clay 
Roof Tile 
Production

Adobe brick - 
painted

Submerged in 
the landscape

Combination 
of adobe 
bricks and 
concrete 
construction.

Local 
landscape 
design - 
sculptures

Wood
Corn / Maze 
stalks

Cast Concrete 

Concrete 
and local 
aggregate

Prefabricated 
products 
available in 
Xela.

Reinforced 
concrete and 
cinder block 
construction.
Shallow 
foundations.
Cinder blocks 
on concrete 
footing

Local steel 
provider

Building 
materials 
available in 
Xela.
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CHAPTER 6 | DESIGN PROPOSAL

dental clinic and mix-use facility For use 
by Dentistry For All (DFA) and 

The Maya Mam Research and Development 
Associations (AMMID).
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THE SITE 

6.1 INTRODUCTION

The building form is a response to carefully considered site conditions, including the prevailing North West wind, which assists in passive 

ventilation, the natural slope of the site, which benefits a gravity fed composting toilet and rainwater collecting system. Merging the built 

environment and the natural environment is a Modernist design philosophy that inspired the concept of embedding the building in the 

hill. Visually it creates a low and modest profile from the North elevation, blending it into the beautiful cemetery, a local sacred place that 

borders the site to the North. The thermal mass of the site aids in the thermal regulation of the interior, keeping it moderate during the 

day. The north-south building orientation allows the interior spaces to benefits from the daylight and roof overhangs control heat-gain 

during the summer months. Frank Lloyd Wright wrote: “No house should ever be on a hill or on anything. It should be of the hill, belonging 

to it. Hill and house should live together, each happier for the other.”211 The connection between humans, the built environment, and 

the natural environment was investigated through the philosophy and methodology of biodesign. The passive ventilation system in the 

design is inspired by the work and findings of architect Mick Pearce and researchers, Rupert Soar and Scott Turner as they investigate 

the passive ventilation system that cools African termite mounds. Using these principles seen in nature and applying the concept to 

the built environment creates an opportunity to connect the built and natural environments holistically. The use of natural and regional 

materials promote sustainable design practices and offers the potential of economic investment in the local community. The use of local 

materials create a sense of familiarity, which supports the notion of ‘place making,’ and a closer connection between the architecture 

and the people for whom it was intended.

Materials were chosen based on availability and maintenance requirements. Surfaces are expected to weather naturally, developing 

patinas over time. By permitting the building to age with grace, the design requires minimal maintenance requires for upkeep, and it 

allows the building to blend into the natural surroundings over time. Rammed earth construction, regionally harvested wood, board 

formed concrete, and corrugated metal comprises the building palate. These regional materials allow the building to be ‘of’ the local 

environment and for it to blend into the surroundings. The rammed earth materials are literally ‘of the hill’ on which the building stands. 

Inspired by Frank Lloyd Wright’s quote, this creates a direct connection to the site both physically and visually. Time weathers and 

wears on structures, but planning for this and allowing for the elements to interact with the chosen materials, preparing for an aesthetic 

with a ‘living’ exterior finish is a notion inspired by the Japanese concept of ‘Wabi Sabi.’ The idea of seeing beauty and humility in 

imperfections.212

211 “Frank Lloyd-Wright; Quotes”. Frank Lloyd Wright. Accessed August 26, 2016. Http//fallingwater.org/37/.
212 Crispin Sartwell, Six Names of Beauty. New York, NY: Routledge, 2004. p.114
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FIRST LEVEL

The building has two entry points, a west entrance, and an east entrance.  

These are strategic in the case of accommodating large crowds; the 

one is intended for entry and the other as an exit to facilitate efficient 

circulation patterns. The first level of the mix-use facility houses most 

of the areas designed for use by DFA. The building to the south is the 

permanent clinic. This space operates independently from the rest of the 

building and is exclusively used by DFA staff and volunteers. The clinic 

is a lockable, secure area that can operate year round, depending on 

dentist and dental student availability. The clinic will be kept exclusively 

for use by DFA to minimize containments and manage infection control. 

The space offers security to DFA and houses all the small equipment 

and material storage.

The clinic can be accessed through two entry ways. During operation, the 

intention is to use them as an entry and an exit, to keep circulation fluent 

and the work space efficient. Patients will enter through the east door and 

can be taken through triage and x-ray into surgery, or straight through 

to the operatories. These include workspace for a dental hygienist, 

an endodontist, general dentists and a pedodontist. The pedodontics 

work station is adjacent to a small children’s distraction area, which 

came about as a result of a personal experience in Comitancillo. Whole 

families would often want to be seen as a unit and separating moms 

and children during procedures proved difficult, so small children were 

often lying under the dental chairs, holding their mother’s hands. This 

situation was not a safe for the children or the dentists since the kids 

were often right underneath their chairs. This small distraction space is 

intended to provide a positive experience to the waiting children, through 

employing positive distractors while encouraging familiarity through 

proximity to the rest of the family. This family area looks out on a small 

exterior courtyard, through a window that frames a tree, visible from the 

moment you enter the clinic. This vista is intended to draw your eyes to 

the exterior, acting as a positive distractor and a connection to nature. 

Each operatory is positioned in front of a glazed opening, which adds 

another positive distraction while flooding the space with natural light. 

The angle of the workspace and the room dividing millwork provides 

visual privacy but does not make the patients feel enclosed or trapped, 

which is often a stress factor to patients, especially when it’s their first 

time visiting a dentist. The open work environment allows the dentists to 

communicate since they often needed each other’s help during some of 

the more complicated procedures. A central storage space is positioned 

to provide quick access to the small equipment and material storage 

from all the work areas. After the patient’s procedure, the dentist will 

walk with them, down the hallway to the south, to show them the result 

of the completed procedure at the wash and brush station, equipped 

with a large mirror. The idea for this wash station was inspired by the 

notion of creating ‘spa-like’ spaces instead of institutional medical 

environments. A design idea suggested in a dental journal released by 

NYU. The mirror is not to inspire vanity, but rather the notion of self-care.  

Showing people how to take care of their teeth is part of the educational 

portion of DFA’s work in Comitancillo. This brush station provides a 

semi private space that allows DFA’s volunteers to show and explain 

the daily routine of oral hygiene. The ‘spa-like’ environment creates a 

sense of care rather than a cold, impersonal experience. Creating a 

positive experience fosters a sense of well-being in both patients and 

medical workers while establishing another positive distractor through 

calculated space making. All the lighting in the clinic is rendered at 

daylight temperature, to facilitate correct colour matching when working 

with fillers. The lighting in the operatories is indirect uplighting, recessed 

and reflected off of the ceiling. The idea is to flood the area with ambient 

light to help minimize eye fatigue while dentist’s eyes constantly adjust 

between the ambient area light and the task light over the chair. All the 

lighting in the building is low voltage LED, which minimizes the total 

electrical voltage and amperage required.

The rest of the main level consists of service areas for the clinic, such as 

the reception, located in the large atrium space creating a welcoming 

atmosphere, flooded with natural light. The waiting area, which has 

direct access to an exterior courtyard which extends the waiting area, 

provides a connection to nature and a positive distractor to the patients 

awaiting procedures. The waiting area is also flooded with natural light 

through the polycarbonate roof section. A lockable personal storage 

area, a private wash station, a tea room and a chuj is provided for use 

by DFA and AMMID staff.  The washrooms, both private and public are 

accessible from the first level, and the flexible multi-use space for use 

by both DFA and AMMID connects to a small shared storage/gift area 

and private storage and garage for use by DFA. This area is where 

DFA’s generators will operate from during the large temporary clinic set 

up in the multi-use space, and this is the storage space for DFA’s future 

portable clinic units that will serve the rural communities of Comitancillo. 

The multi-use space opens up to a break space that also doubles as a 

fire escape and a board formed concrete stair case connects the main 

level to the upper level, through the atrium space.
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SECOND LEVEL

The concrete stair case leads to the main entrance of the upper level, 

located on the North side of the building. The entrance is at the end 

of the natural, existing pedestrian path that meanders through the 

cemetery and spills out onto the rooftop garden before it arrives at the 

main entrance for AMMID’S meeting space and offices. The flexible 

meeting space is adjacent to the lunchroom and outdoor kitchen with a 

dry storage/pantry. This lunch room is where DFA’s staff will be served 

lunch during clinic days. Having it on the second level creates a physical 

separation between the clinic atmosphere and the break area. The 

intentional change of scenery is to promote a mental break through a 

physical separation in space. The lunch room has access to a look out 

deck, which faces the valley to the south, providing beautiful views, that 

act as positive distractors to the staff and volunteers of DFA and AMMID. 

The outdoor kitchen is for use by AMMID and has access to the rooftop 

garden. The connection to the garden promotes a farm to table way of 

preparing food. Healthy eating is essential to oral health and a part of 

what DFA is teaching as preventative care strategies.

The second level has access to the private washrooms, through a 

covered exterior staircase. This separation helps prevent unnecessary 

foot traffic through the main level during busy clinic days. The idea of 

private and public washrooms are not due to hierarchies but rather 

employed as a method of infection control. Keeping the washrooms that 

are used by the dentists and volunteer staff separate from public access, 

helps to minimize contact with bacteria. This design decision was based 

on some less than desirable washroom conditions shared by dentists 

and the public during clinic days in Comitancillo.

All the materials in the clinic and mix-use facility were selected based on 

regional availability and cleanability. All sterile areas of the clinic have 

stainless steel horizontal work surfaces, while the floors consist of an 

arrangement of concrete, terrazzo, and cork. Concrete and terrazzo 

are easily cleanable surfaces that can be sealed to minimize the 

porosity, which helps prevent bacterial contamination. The cork flooring 

is suggested in the waiting area and the office areas for AMMID. The 

soft flooring is intended to ease foot fatigue and to create a sense of 

home. This idea was inspired by a Dental Journal, released by NYU, 

encouraging designers to create waiting areas that mimic residential 

environments by using comforting materials as a strategy to create an 

at-homeness that fosters positive experiences for the patients.
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6.2 SPATIAL IMPLICATIONS OF THEORY IN THE DESIGN

THE HUMAN - NATURE CONNECTION
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WELLNESS: FOSTERING A SENSE OF WELL-BEING
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6.3 PERMANENT DENTAL CLINIC: DESIGN AND PRESENTATION DRAWINGS
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West Approach  Primary Entrance to the Clinic and Mix-Use Areas. East Approach  Secondary Entrance to the Clinic and Mix-Use Areas, Adjacent to the Educational Farm Plots
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West Entrance

West Side Seating AreaSouth Side Exterior Walk Way

The South Side Exterior Wall and West side Entrance wall extend past the roof line to create an exterior courtyard. The rammed earth walls have large openings 

that continue the rhythm of the window openings on the south wall. The wall openings allow for natural air flow through the space, clear views, concerning safety 

and vistas, into the valley, creating positive ‘distractions’. The walls are 2 feet thick, and the openings are large, 4’ x 8’ rough openings, 20” off the ground. These 

ledges are designed as integrated seating in the shaded areas of the west side entrance, creating spaces where people can sit either under the trellis shade or 

the shade provided by the tree or the walls themselves. The idea for integrated seating was inspired by Frank Lloyd-Wright’s statement, that “a building should 

never be on a hill or on anything, but off the hill.” As the building is of the site, so the furnishings are of the building. This design philosophy connects people to 

the architecture and the architecture to the site, therefore connecting people to the site. 
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Reception and Patient Administration Area Reception Area and Atrium Elevation

Reception and Waiting Area Elevation
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Waiting Room and Triage Consultation Area

The waiting area is flooded with ample natural light, through a polycarbonate roof. The light and shadows create a 

calming interior space in the waiting room, which has a connection to an enclosed courtyard.  This allows patients 

to move freely between the two spaces, creating a relaxing environment. The protected outdoor area offers children 

a safe place to play, which offers a positive distraction as they await their turn to see the dental professionals.

Waiting Area Bench

Reception Desk
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Courtyard Waiting Area
Courtyard Bench
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Board Formed Concrete Staircase

East Entrance - Public Entrance 
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Children’s Distraction Space Adjacent to Clinic Operatories

Building Section #2 - Permanent Dental Clinic

Permanent Clinic Elevation

16
1

16
2



Permanent Clinic Operatories

Colour Focal Points, Openings, Vistas and Views 

Sterilization Area
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Wash and Brush Station

Rainwater Collection System

Rainwater Collection System: 

Inspired by the Namibian Fog 

Beetle’s water collecting method.

Directing moisture to a central point, 

using gravity.

16
5

16
6

29



Hallway to the Private Washrooms - Rammed Earth Construction

Building Section #1 - Temporary Dental Clinic and Washrooms

Composting Toilet System
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Passive Ventilation System
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WEST SECTION WITH STAIRCASE

Building Section - Temporary Dental Clinic and Mix-Use Space

Passive Ventilation System
Inspired by principles in 
African termite mound 
cooling system.

• Forced Air Ventilation.
• Stack Effect.
• Thermal Regulation.
• Gas exchange Ventilation

Break Space
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• Concrete wall and Underground concrete labyrinth
  Thermal regulation

• Air Scoops
  for air intake Pointing NW 
  in the prevailing wind direction.

• Stack Effect
  Ventilation
  through high
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• Diffused air exchange
  Through floor vents.
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Tea Room and Chuj - Rejuvenation Space for Staff and Volenteers Chuj (Mayan Steam Bath)
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North Entrance - Main Entrance For AMMID - Approach through the town Cemetery
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Rooftop Garden Adjacent to the Outdoor Kitchen Outdoor Kitchen
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Lunchroom Elevation

LunchroomLookout Deck
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AMMID Meeting Room and Make Space

AMMID Office and Make Space Elevation

17
9

18
0



6.4 CONCLUSION

Rethinking the way we design, build and inhabit our world is important, as there 

is an evident need for positive change regarding the connection between the 

human, built and the natural environments.  To create relevant designs, we 

need to consider both human needs and the natural environment equally. 

We live in a time during which our environment appears to be at a tipping 

point; therefore human habits require adaptation and change. Nature and 

the built environment have coexisted as two opposing forces for many years, 

while people continually transform the environment for human benefit, and 

this impact has caused a counteractive environmental footprint. Humans are 

a part of nature but arguably disconnected from it.  A previously mentioned, 

Architect Samuel Mockbee believed that architects and designers “should 

take the lead in procuring social and environmental change,” therefore it is 

our responsibility as designers to create spaces for social change in which 

the built and the natural environment can coexist harmoniously. Connecting 

people with nature by creating awareness through innovative, responsible 

and sustainable design practices while developing a space that fosters 

well-being, a sense of place and positive experiences were the design 

philosophies and driving force behind the proposed dental clinic and mix-

use facility in Comitancillio, Guatemala. The questions of inquiry that inspired 

the research are addressed as a conclusion to the interior design practicum. 

A. How can Biodesign methodologies inform the design of the permanent 
dental clinic in Comitancillo, Guatemala? What is the significance 
of looking to nature and understanding its principles as a method in 
developing design solutions for the built environment? 

Biodesign methodologies demand an immediate awareness of the natural 

environment. Considering environmental needs at equal importance as the 

functional and human needs during the design process is the shift of thinking 

required to drive positive, environmentally conscious design practices. 

Looking to nature for design solutions has proven successful in many 

architectural precedents, and as Michael Pawlin suggests, we can think of 

nature as a tried and tested materials library from which to draw information.

“You could look at nature as being like a catalog of products, and all of 

those have benefited from a 3.8 billion year research and development 

period. And given that level of investment, it makes sense to use it.” 213  

-Michael Pawlyn

213 What is Biomimicry? Retrieved July 26, 2016, https://biomimicry.org/what-is-biomimicry/#.V5jPmRTZpg0

Biologist, Janine Benyus stresses that it is important to understand that 

Biodesign is not about how we can use nature to our benefit, but rather about 

how we can learn from it to improve and develop sustainable design solutions. 

Benyus, suggests “Nature as a model and mentor.” 214 Biodesign practices 

inspire a new way of thinking about design; a thoughtful and meaningful 

design that is mindful of the survival of our planet and ultimately our species. 

David Abraham argues that we suffer an estrangement from the animate 

earth and that we have gotten used to a world in which we merely interact 

with other humans or with our own “human made technologies,” rather than 

with all aspects of the living world.215 The same can be said for architects and 

designers. We design buildings as objects rather than organisms. Thinking 

about architecture and nature as equally important inspired the idea of 

thinking about a ‘living’ architecture. Scott Turner’s research on termite 

mound cooling systems is what brought to bear the concept that a building 

can be seen as a living organism. Mick Pearce describes a conversation 

that he had with Scott Turner, and Rupert Soar as Turner explains the turning 

point in his research. Turner said: “It was only when I began to see the thing 

as a process like an earth fountain and not an object (sic Frozen in time) that 

I began to understand how it worked. It is physiology.”216 Pierce suggests; 

“we should try to see things in nature, not as objects and copy their form but 

as processes and systems.”217 

The building site in Comitancillo was the first source of contextual knowledge 

that I was able to consult as a starting point for the building design. From 

the beginning it was important that the building form would have a humble 

presence on the site and that it would blend into the environment gracefully, 

to prevent it from dominating over the sacred cemetery which borders the 

site to the north. The idea of blending the building into the environment both 

visually and functionally was inspired by the work of Pierce, Turner, and 

Soar. Proposing passive systems within the mix-use facility in Comitancillo 

was important from the beginning since I was told that there would likely be 

no water or plumbing provided at the site, due to its location being beyond 

town borders. 

214 Janine M. Benyus, Biomimicry: Innovation Inspired by Nature. New York: Morrow, 1997. 

215 David Abraham, The Spell of the Sensuous, Perception and language in a more than human world, Vintage 

Books, A division of Random house, INC, New yorkp.ix

216 Mick Pierce, PDF Documnet, “The Eastgate Center in Harrare, Zimbabwe - Termite Mound Architecture” sent via 

personal email. August, 2017.

217 Mick Pierce, PDF Documnet, “The Eastgate Center in Harrare, Zimbabwe - Termite Mound Architecture” sent via 

personal email. August, 2017.
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Comitancillo has an arid climate for most of the year but receives high levels 

of rainfall during the winter months. This condition presented the opportunity 

for a rainwater collecting system that can be used for non-clinical purposes. 

The building’s roof slope is positioned towards drainage paths that funnel 

the rainwater into five different holding facilities on the site, all in proximity 

to wash stations or wash room locations with hand washing facilities. This 

idea came about as I was researching biomimetic rainwater harvesting 

solutions. A Namibian desert beetle harvest’s dew from the early morning 

moisture by collecting drops on its ridge covered back that allows the water 

droplets to funnel towards its mouth for a drink. The corrugated roofing 

material proposed for use in Comitancillo is a standard building material that 

mimics this method. The creation of the wash stations encouraged the use 

of biodesign methodologies to activate environmental conditions to create a 

space that promotes personal hygiene, health and a sense of well-being for 

the people who use it.

All the building systems incorporated in the proposed design was inspired by 

the functional requirements critical to creating a desirable atmosphere in the 

clinic and mix-use facility, and by the site conditions. Buildings are comprised 

of a series of systems, by which we can measure their performance. Therefore, 

as suggested by Scott Turner’s research, we should think about buildings as 

living environments, that can inspire meaningful, symbiotic connections to 

the surrounding natural environment and the people that occupy them. 

B. What is the significance in creating a sense of place in both temporary 
and permanent structures of the mix-use facility and dental clinic in 
Comitancillo, Guatemala? 

As previously defined, space and place are quite different in theoretical 

terms. Space is a measurable area that does not need context to be defined; 

it merely consists of dimensions such as height, depth, and width. Place, 

conversely, has context as it usually occupies a particular position in space. 

Place is occupied either physically or through memory as it has ‘meaning’ to 

the people that use it or remember it. A ‘sense of place’ is created through a 

meaningful experience in a particular space; experiences created through 

human interactions with or within the space. Arguably, the physical space can 

contribute to this experience through intentional qualities introduced through 

the built environment. Material textures, light, scale, and sound are just a few 

of the spatial qualities that can contribute to creating a meaningful experience 

in space. Samuel Mockbee, a late American architect with a socially rooted 

design philosophy, believed that the best way to make architecture is by 

letting the building evolve out of the culture and the place.218   

Designing for a culture other than your own is a challenging and humbling 

experience, since so much of what you think you know, is not necessarily 

relevant. It is important for designers and architects to listen and learn from 

their surrounding; the people, the culture, the place, including the natural 

environment has to be considered equally during the design process, 

especially in flexible or transient structures. The primary design goal 

for the mix-use facility and dental clinic in Comitancillo was to develop a 

building simultaneously, from the ‘inside out’ and the ‘outside in.’ The natural 

environment, site conditions, optimal building orientation (based on the 

passive system’s performance) and the functional program of the interior 

spaces were equally responsible for the development of the building form. 

The notion of flexibility was critical in developing a permanent facility with 

multiple programmatic requirements. Flexibility is what architect Robert 

Kronenburg suggests as the solution to stagnant structures that become 

antiquated and irrelevant during their lifetime.219 

We live in a world of constant change inspired by technology, depleting 

resources, discoveries, human behaviours, environmental factors, just to 

name a few. Kronenburg argues that portable and flexible architecture is 

still architecture and that “it possesses all the capabilities that permanent 

architecture has.”220  According to Kronenburg, as long as architecture can 

“create meaningful, identifiable, recognizable environments that enable 

human beings to come to terms with their physical existence and the 

relationships that they have with the man-made and the natural world,” it will 

embody a sense of place.221 

It is important that the mix-use and dental facility in Comitancillo embodies 

a sense of place for the local community and the workers of DFA. This 

connection will ensure a meaningful experience from both a volunteer and 

patient perspective. A positive experience aims to inspire volunteers to work 

218 Dean, Andrea Oppenheimer and Timothy hursley. Rural Studio: Samual Mockbee and an architecture of de-

cency. New York: Princeton Architectural Press, 2002. p.2

219  Kronenburg, Robert, (1998) ed. Transportable Environments Theory, Context, Design, and Technology : Papers 

from the International Conference on Portable Architecture, London, 1997. London: E & Fn Spon. P.1

220  Kronenburg, Robert, (1998) ed. Transportable Environments Theory, Context, Design, and Technology : Papers 

from the International Conference on Portable Architecture, London, 1997. London: E & Fn Spon. P.1

221  Kronenburg, Robert, (1998) ed. Transportable Environments Theory, Context, Design, and Technology : Papers 

from the International Conference on Portable Architecture, London, 1997. London: E & Fn Spon. P.1

Electricity will be available but is not a reliable source of power in Comitancillo; 

therefore it was critical to seek sustainable solutions through passive systems. 

The geographical condition of the natural slope in the landscape enabled 

the implementation of a gravity fed composting toilet system. The compost 

can be utilized through AMMID’s organic farming practices. AMMID already 

employs this composting method in Comitancillo, as I learned through 

observation during a visit at one of the farming communities. The connection 

between human waste management, a building system activated through 

site conditions and an organic farming practice connects people, the built 

environment, and the natural environment in the most symbiotic way.

Natural ventilation was another critical design requirement based on my 

experience while volunteering with DFA. The clinic was often filled with 

unpleasant smells caused by procedures, the chemical off gassing from 

the cleaning solutions and body odor, due to many people occupying the 

space. The intent of studying termite mound cooling systems and the work 

of Pierce, Turner and Soar, was not as much about finding a solution for a 

cooling system, but rather a passive and efficient fresh air exchange system 

for the building. Two concrete walls are positioned in the direction of the 

prevailing northwest wind. Air scoops capture and forces the air through an 

opening between two large concrete walls. The fresh air is pushed down into 

an opening below the floor that consists of a labyrinth of short concrete walls. 

In the underground space, the air moves and cools due to the thermal mass 

of the concrete and rammed earth walls. This system is similar to the air 

system described in the Davies Greenhouse precedent study (See Chapter 

3). The cooled, fresh air is released into the building through natural diffusion 

activated by strategically places vents in the floor. The hot, stale air in the 

space is pushed out through stack effect and released through the high 

windows in the large flexible space and the high openings in the central 

atrium of the building. Strategically placed cross openings facilitate natural 

cross ventilation, and two perforated concrete walls ensure air movement 

between the washrooms and the interior programming, which aids in odor 

control and creates a barrier between the washrooms and the clinic spaces.

Water will not be available on the site, which does not affect the work that DFA 

does since they bring in fresh and demineralized water during each clinic 

operation. However, hand washing is important and critical to preventing the 

spread of infectious diseases. DFA teaches a daily oral hygiene routine and 

requires a space to do so; this inspired the idea of creating wash station.  

longer hours in more desirable conditions, which will result in more patients 

getting help in shorter periods of time. A positive patient experience will 

aid in their desire to return, inspiring a long term solution to dental health 

issues, rather than just facilitating an emergency care facility. A connection 

to place for AMMID will guarantee the building’s long term connection to the 

local community, inspiring the building’s up keeping and care. The building 

is intended to be a facility that houses programs that focus on improving 

the quality of life for the local rural Maya Mam population. Facilitating and 

embedding culture into the space through locally made interior finishes, 

regional building materials and practices, cultural practices and community 

involvement, may foster a connection between the building and the people. 

The primary goal is to facilitate and create meaningful experiences in the 

space for the people of Comitancillo and the DFA.

C. What are the reasons for using a phenomenological approach to 
creating meaningful spaces with people in mind and how does this 
contribute to the body of knowledge and the professional practice of 
interior design?

The physical implications that contribute to a meaningful space are what 

we experience first hand through sensory engagements. Sensorial design 

can be described as the notion of making intentional design decisions that 

curate physical and spatial qualities to inspire an emotional response. 

Juhani Pallasmaa describes touch as “the sensory mode which integrates 

our experiences of the world and ourselves”222  Pallasmaa states: Even 

visual perceptions are fused and integrated into the haptic continuum of the 

self; my body remembers who I am and how I am located in the world.”223  

David Seamon refers to a similar “body knowledge” described by French 

Philosopher Maurice Merleau-Ponty as the body’s ability to know things without 

the brain consciously having to think about what it is doing. He describes 

this as “the intentional but taken-for-granted intelligence of the body.”224 

Seamon refers to Merleau-Ponty’s writings about consciousness as it “being 

towards a thing through the intermediary of the body.225 Merleau-Ponty refers 

to an unconscious ‘body knowledge,’ which can enhance a person’s spatial 

222 Juhani, Pallasmaa. The eyes of the skin: architecture and the senses. Chichester: Wiley, 2014.p.12

223 IBID.

224  Seamon, David. (2002), “Physical Comminglings: Body, Habit, and Space Transformed into Place.” The Oc-

cupational Therapy Journal of Research: Occupation, Participation and Health. Accessed November 17, 2015. otj.sagepub.

com. P.43S

225 IBID. P.43S
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The experience of going to Comitancillo and being in the place; seeing the 

people, hearing the language, tasting the food, smelling the burning garbage 

and feeling it burning our eyes and throats. This experience was all part of 

the sensorial engagements that allowed me to understand the ‘Genus Loci’ 

of Comitancillo in a way that I would not have been able to, through research 

and photographs alone. 

Taking the environmental, political, social, cultural, functional and emotional 

aspects, that concern the dental clinic and mix-use facility in Comitancillo, 

into consideration, was the primary design strategy in the practicum project.  I 

intended to create a meaningful design proposal through a phenomenological 

approach that might procure social and environmental change; which is what 

Samuel Mockbee believed to be our biggest responsibility as designers and 

architects. One of the most important lessons learned from the experience of 

designing a hypothetical building for DFA and AMMID was the importance of 

flexibility during the entire process.  It was a constant lesson in realizing that 

there are always ten other ways to do what I just did and that the design of 

this building will keep evolving until the day it is built. Even then flexibility will 

remain a critical factor in the use of the space and the success of the design.

I hope that the literary research and the proposed design for the mix-use 

facility and dental clinic in Comitancillo demonstrate the importance of 

including all these aforementioned issues as critical aspects in creating 

a meaningful design solution for DFA and AMMID. There are many short 

comings in this project due to the restraint in keeping a manageable 

work load within the given time constraints of the Interior Design Masters 

Programme. The lack of access to certain resources and a language barrier 

also contributed to areas of the research not reaching a full conclusion. If 

this project can contribute to the future development of a permanent facility 

in Comitancillo, Guatemala, I advise to include AMMID on a personal level, to 

develop a more thorough human factors analysis as part of the interior space 

planning for their organization. 

I would like to donate all of the research to DFA as a gesture of my gratitude 

for the wonderful experience of being a part of the work that they do in 

Guatemala. As an appreciation for all the support that I have received from 

DFA during the development of this practicum, over the past two and a half 

years, I present them with a copy of this book. Thank you, Dentistry For All.

experience and their understanding of it.226  Achieving an understanding 

of space is another way of creating a sense of place, as described in the 

previous question. It is through our sensory engagement with space that we 

can create meaning through occupying and truly understanding a space. 

Good design consists of carefully curated spaces and subtle encounters 

that evoke an emotional response.

Christian Norberg-Schultz writes: “Man dwells when he can orientate 

himself within and identify himself with an environment, or, in short, when 

he experiences the environment as meaningful.”227   By allowing spaces to 

develop out of the culture and the place, like Samuel Mockbee suggested, 

conversely contributes to creating meaningful environmental experiences. 

The design goal concerning the aesthetics of the building was to curate 

meaningful interior environments with the intent of evoking emotional 

responses by enabling sensory engagement. The spatial qualities considered; 

such as a change in scale, expansion, and contraction, compression, depth, 

texture, views, light, sound and touch, were all contributors as sensorial 

design elements, just to name a few.  The senses remain the most powerful 

tool as they allow us to engage with our environments at an intimate level. 

After the volunteer trip to Comitancillo, I understood the implications of spatial 

aspects, cultural context and the role that the senses occupy on the human 

experience in space. Seeing how scared some of the local people where as 

they walked into an often load and foreign, clinical environment, made me 

realize how important these sensory experiences are in our perception of 

space. Imagining the clinic from the Maya Mam community’s perspective; 

strangers in blue and yellow robes with covered faces and lights strapped to 

their foreheads. It became apparent just how strange this environment may 

have seemed, especially to someone who has never visited a dentist before.

Every space in the mix-use and dental facility was considered with the human 

experience in mind, from both a volunteer and patient perspective. The notion 

of promoting a sense of wellness for all occupants, by creating positive 

distractors and calming environments, was inspired by the knowledge that 

our physical environment has a direct effect on our emotional well-being. 

226 Juhani, Pallasmaa. The eyes of the skin: architecture and the senses. Chichester: Wiley, 2014.p.12

227 Christian Norberg-Schulz, Genius loci: towards a phenomenology of architecture (New York: Rizzoli, 1980). p.5
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MATERIALS LEGEND

RE        RAMMED EARTH
BFC      BOARD FORMED CONCRETE
CM       CORRUGATED METAL PANELING
PCC      PRE CAST CONCRETE
CB         CINDER BLOCK
CB-PT   CINDER BLOCK PAINTED
CIPC     CAST IN PLACE CONCRETE
S-CIPC  STAINED CAST IN PLACE CONCRETE
CT        CONCRETE TILE
CCT     CERAMIC CEILING TILE
TZ        TERRAZZO
CF       CORK FLOORING
WP       WOOD PLANK
PT        PAINT
GP       GRAVEL PAVING
U          UPHOLSTERY
WC      WOOD CONSTRUCTION

MATERIALS SCHEDULE

CODE MATERIAL MANUFACTURER PATTERN / PRODUCT 
NAME

CODE COLOUR NOTES

RE RAMMED EARTH LOCAL STABILIZED WITH 
CEMENT

- NATURAL SEAL WITH PT-3

BFC BOARD FORMED 
CONCRETE

LOCAL CEMENT PRODUCT - NATURAL SEAL WITH PT-3

CM CORRUGATED 
METAL

LOCAL GALVANIZED - ALUMINIUM 
COLOUR

-

PCC PRE CAST 
CONCRETE

LOCAL SLABS 6’X 12’ - NATURAL SEAL WITH PT-3

CB CINDER BLOCKS LOCAL CONCRETE - NATURAL PT (SEE ROOM 
FINISH 
SCHEDULE)

CIPC CAST IN PLACE 
CONCRETE

LOCAL CONCRETE - NATURAL SEAL WITH PT-3

S-CIPC STAINED CAST IN 
PLACE 
CONCRETE

LOCAL CONCRETE AND 
PIGMENT

- YELLOW SEAL WITH PT-3

CT1 CONCRETE TILE LOCAL SIZE 4” X 6” - EARTH TONE 
GRAY

USE GROUT 
COLOUR AS PER 
MANUFACTURER 
SPECIFICATIONS

CT2 CONCRETE TILE LOCAL SIZE 12” X 24” - SLATE GRAY USE GROUT 
COLOUR AS PER 
MANUFACTURER 
SPECIFICATIONS

CCT CERAMIC CEILING 
TILE

LOCAL SIZE 8” X 12” - WHITE 
TERRA-COTTA

-

TZ 1 TERRAZZO LOCAL FINE AGGREGATE - LIGHT GREEN SEAL WITH PT-3

TZ 2 TERRAZZO LOCAL COURSE 
AGGREGATE

- DARK GREEN SEAL WITH PT-3

CF CORK FLOORING GUATEMALA CITY RECYCLED MATERIAL - NATURAL SEAL WITH SUG-
GESTED PROD-
UCT AS PER 
MANUFACTURER 
SPECIFICATIONS

WP WOOD PLANKS LOCAL WOOD BOARDS - NATURAL SEAL WITH A 
PRESERVATIVE

PT - 1 PAINT LIQUA-PEARL TEXTURED PAINT
LP #1040

TERRAZZO 
TEXTURE

SPRAY 
APPLICATION

PT - 2 PAINT BENJAMIN MOORE INTERIOR PAINT NO PRIMER 
NEEDED

PT - 3 CONCRETE
SEALANT

- SEALANT - CLEAR SPRAY 
APPLICATION

PT - 4 WOOD
SEALANT

BENJAMIN MOORE ARBOR COAT - CLEAR APPLY 2 COAST 
MINIMUM.

GP GRAVEL PAVING LOCAL QUARTER DOWN 
LIMESTONE

- EARTH TONE 
NATURAL

PACK DOWN

TABLE 11: MATERIAL SCHEDULE

TZ1 TZ2 CF

CT1

PT-2PT-1

RE BFC

CIPC S-CIPC CT2

GP

CB-PT

WP

CM PCC CB

MATERIAL SCHEDULE

U

CCT

Regional Materials

CONCRETE METAL WOOD STAIN PIGMENTSEARTH TERRAZZO STONES

PT-3

19
7

19
8

PT-4



ROOM FINISH SCHEDULE

FIN FIN MAT FIN MAT FIN MAT FIN MAT FIN MAT FIN

OPERATORY 2 TZ C 
COVE 
TZ

- - CB PT-1 RE PT-3 RE PT-3 CCT
WP

-
PT-4

OPERATORY 3 TZ COVE 
TZ

RE PT-3 CB PT-1 - - RE PT-3 CCT
WP

-
PT-4

OPERATORY 4 TZ COVE 
TZ

RE PT-3 CB PT-1 - - RE PT-3 CCT
WP

-
PT-4

CHILDREN’S 
DISTRACTION 
SPACE

TZ COVE 
TZ

RE PT-3 - - RE PT-3 RE PT-3 CCT
WP

-
PT-4

HALL TO GARAGE CIPC - PCC - PCC - RE PT-3 PCC - PCC -

LARGE EQUIPMENT 
STORAGE AND 
ELECTRICAL ROOM

CIPC - PCC - PCC - RE PT-3 PCC - PCC -

GARAGE CIPC - PCC - PCC - PCC - PCC - PCC -

CAR PORT CIPC - PCC - PCC - PCC - PCC - PCC -

EXTERIOR 
STAIRCASE TO THE 
SECOND LEVEL

PCC - RE PT-3 RE PT-3 RE PT-3 BFC - CM -

PRIVATE 
WASHROOMS 
1 AND 2

CIPC - RE PT-3 RE PT-3 RE PT-3 RE PT-3 CM -

PUBLIC 
WASHROOMS 1 
AND 2

CIPC COVE 
CT

RE PT-3 CB PT-2 RE PT-3 CB PT-2 CM -

INTERIOR 
STAIRCASE TO THE 
SECOND LEVEL

PCC COVE 
CT

RE PT-3 BFC - - - BFC - CM -

HALL TO OUTDOOR 
KITCHEN

CIPC - RE PT-3 - - RE PT-3 BFC - CM -

OUTDOOR KITCH-
EN

CIPC - - - WC CM WC CM WC CM CM -

PANTRY S-CIPC - RE PT-3 WC CM WC CM WC CM CM CCT

LUNCH ROOM S-CIPC - WC CM WC WP WC CM WC WP CM CCT

VIEWING DECK S-CIPC - WC CM WC WP - - - - CM -

AMMID OFFICE 1 CF WP WC CM WC WP WC WP WC WP CM CCT

AMMID OFFICE 2 CF WP WC CM WC WP WC WP BFC - CM CCT

AMMID MEETING 
SPACE

CF RE RE PT-3 WC WP WC WP BFC - CM CCT

ROOM NAME FLOOR BASE NORTH EAST SOUTH WEST CEILING

FIN FIN MAT FIN MAT FIN MAT FIN MAT FIN MAT FIN

ENTRANCE CIPC WP - - RE PT-3 RE PT-3 BFC PT-3 WP PT-4

RECEPTION CF WP RE PT-3 WP PT-4 RE PT-3 - - CM -

WAITING AREA CF WP RE PT-3 BFC PT-3 RE PT-3 RE PT-3 WP PT-4

COURTYARD PCC - CIPC - BFC PT-3 RE PT-3 CM - - -

PERSONAL 
STORAGE 1

CT WP RE PT-3 RE PT-3 CB PT-2 RE PT-3 WP PT-4

PERSONAL 
STORAGE 2

CT WP RE PT-3 RE PT-3 CB PT-2 RE PT-3 WP PT-4

TEA ROOM CT CT CB PT-2 RE PT-3 RE PT-3 RE PT-3 WP PT-4

WASH STATION CT CT CB - CB PT-2 CB PT-1 RE PT-3 WP PT-4

MOP CLOSET CIPC CT RE PT-3 CB PT-2 CB PT-2 CB PT-2 WP PT-4

HALLWAY CIPC CT CB PT-2 RE PT-3 CB PT-2 RE PT-3 WP PT-4

CHUJ CF - CB PT-1 RE PT-3 RE PT-3 RE PT-3 WP PT-4

FLEXIBLE GIFT AND 
STORAGE SPACE

CIPC - CB - RE PT-3 BFC PT-3 BFC PT-3 WP PT-4

HALLWAY TO 
PRIVATE 
WASHROOMS

CIPC - RE PT-3 RE PT-3 PCC - - - CM -

FLEXIBLE MULTI 
PURPOSE SPACE

CIPC - RE PT-3 RE PT-3 RE PT-3 RE PT-3 CCT -

BREAK SPACE CIPC - - - PCC PT-3 RE PT-3 PCC PT-3 CCT -

ADMINISTRATION 
AND STORAGE

TZ COVE 
TZ

RE PT-3 CB PT-2 CB PT-1 CB PT-2 CCT -

TRIAGE AND X-RAY TZ COVE 
TZ

RE PT-3 CB PT-2 CB PT-1 CB PT-2 CCT -

HALL TO 
STERILIZATION

TZ COVE 
TZ

CB PT-2 RE PT-3 CB PT-2 CB PT-1 CCT -

WASH STATION CT CT - - RE PT-3 RE PT-3 CB CT-1 CCT -

STERILIZATION TZ COVE 
TZ

RE PT-3 RE PT-3 CB PT-2 CB PT-2 CCT -

HALL TO OFFICES CIPC - CB PT-2 RE PT-3 RE PT-3 CB PT-1 CCT -

MOP CLOSET CIPC COVE 
CT

CB - CB - CB - CB - CCT -

DR.’S OFFICE TZ COVE 
TZ

CB PT-2 CB PT-1 CB PT-2 CB PT-1 CCT -

LAB AND MEDICAL 
SUPPLY STORAGE

TZ COVE 
TZ

CB PT-2 CB PT-1 CB PT-2 CB PT-1 CCT -

SURGERY AND 
ENDO

TZ COVE 
TZ

CB PT-1 CB PT-2 RE PT-3 CB PT-2 CCT
WP

-
PT-4

OPERATORY 1 TZ COVE 
TZ

- - CB PT-1 RE PT-3 RE PT-3 CCT
WP

-
PT-4

ROOM NAME FLOOR BASE NORTH EAST SOUTH WEST CEILING

FIRST LEVEL

SECOND LEVEL
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TABLE 12: ROOM FINISH SCHEDULE

TABLE 12: ROOM FINISH SCHEDULE CONTINUED
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BUILDING CODE ANALYSIS

BUILDING CODE ANALYSIS

Code Analysis is based on the 2010 National building Code of Canada (NBCC 

2010)

SECTION 3.1 General

3.1.2.3 Classification of Buildings

1) Except as permitted by Articles 3.1.2.3. to 3.1.2.5., every building or part 

thereof shall be classified according to its major occupancy as belonging to 

one of the Groups or Divisions described in Table 3.1.2.1.

3.1.2.1  Major Occupancy Classification

• Group A, Division 2 - Assembly occupancy not elsewhere classified in Group 

A (Educational Spaces, Outdoor Teaching Kitchen and Lunch Room, AMMID’s 

Meeting Room and Flexible Gathering Spaces)

• Group A, Division 4 - Assembly in which occupants are gathered in open air.

(Courtyard Waiting Space)

• Group D - Business and personal services occupancies (Administrative 

Offices) and (Dental Care Facilities)

• Group F, Division 3 - Low hazard occupancies (Storage rooms)

3.1.3.1. Separations of Major Occupancies

1) Except as permitted by sentences (2) and (3), major occupancies shall be 

separated from adjoining major occupancies by fire separations having fire 

ratings conforming to Table 3.1.3.1.

Table 3.1.3.1. Major Occupancy Fire Separations

From A-2 to D there is a required 1hr minimum fire-resistance rating of fire 

separations.

From A-2 to A-4 there is a required 1hr minimum fire-resistance rating of fire 

separations.

From A-4 to D there is a required 1hr minimum fire-resistance rating of fire 

separations.

From D to A2 there is a required 2hr minimum fire-resistance rating of fire.

From D to A4 there is a required 1hr minimum fire-resistance rating of fire. 

D to F there is no required minimum fire-resistance rating of fire

3.1.13. Interior Finishes

3.1.13.1. Interior Finishes, Furnishings and Decorative Materials

1) Except as otherwise provided in this subsection, interior finishes, furnishings 

and decorative material shall conform to section 2.3 of Division B of the NFC.

2) Interior finish material shall include any material that forms part of the interior 

surfaces of a floor, wall, partition, or ceiling including:

 a) interior cladding of plaster, concrete, wood or tile,

 b) surfacing of fabric, paint, plastic, veneer or wall paper / coverings, 

 c) doors, windows and trim,

 d) lighting elements, such as light diffusers and lenses forming part of

                 the finished surface of the ceiling, and

 e) carpet material that overlays a floor that is not intended as the finished  

                floor.

3.1.13.2. Flame-Spread Rating

1) Except as otherwise required or permitted by this subsection, the flame-

spread rating of interior wall and ceiling finishes including, glazing and skylights, 

shall not be more than 150 and shall conform to Table 3.1.13.2.

3.1.17. Occupant Load

3.1.17.1 Occupant Load Determination

1) The occupant load of a floor shall be based on

 a) the number of seats in an assembly occupancy

 b) the number of persons for which the area is designed, but not less 

than that determined from Table 3.1.17.1. for occupancies other than those 

described in Clauses a) and b), unless it can be shown that the area will be 

occupied by fewer persons.

3.1.17.1 Occupant Load

Total Available floor area: 

Assembly Uses

 spaces with non-fixed seating, 0.75 m.sq per person

 dining, beverage, outdoor kitchen, flexible space, waiting rooms, 1.20 

m.sq per person

Business and Personal Services Uses

 offices and administrative areas, 9.30 m.sp per person

Dental Care Uses 

 4.6 m.sq per person

First Floor:

Assembly Uses

 Entrances (East and West) = 380 sq.ft

 Atrium Space = 340 sq.ft

 Reception = 120 sq.ft

 Waiting Area = 254 sq.ft

 Children’s Area in Waiting Room = 180 sq.ft

 Courtyard Area = 840 sq.ft

 Flexible Multi Purpose Space = 1150 sq.ft

 Flexible Storage Room = 120 sq.ft

 Children’s Distraction Space in Clinic = 190 sq.ft

 Tea Room = 188 sq.ft

 Chuj = 100 sq.ft

Business and Personal Services Uses

 Clinic Administration = 112 sq.ft

 Personal Storage Rooms (1) = 110 sq.ft

 Personal Storage Rooms (2) = 140 sq.ft

 Private Wash Station and Rainwater Collector = 84 sq.ft

          • Dental Care Uses

 Triage and X-Ray = 88 sq.ft

 Doctor’s Office = 100 sq.ft

 Lab and Medical Storage = 100 sq.ft

 Supply Storage and Charge Station = 170 sq.ft

 Surgery and Endo = 132 sq.ft

 Operatories = 110 sq.ft (x4)

 Semi-Private Wash Station and Rain water Collector = 124 sq.ft

 Sterilization = 135 sq.ft

Low hazard Uses

 Electrical / Large Equipment Storage Room = 500 sq.ft

 Garage = 1170 sq.ft

 Car Port = 466 sq.ft

 Mop Closet = 20 sq.ft (x2)

Second Floor:

Assembly Uses

 AMMID Meeting Space = 380 sq.ft

 Lunch Room = 430 sq.ft

 Outdoor Kitchen = 270 sq.ft

 Rooftop Garden = 1160 sq.ft

 Viewing Deck = 310 sq.ft

Business and Personal Services Uses

 AMMID Office Space = 120 sq.ft (x2)

Low hazard occupancies

 Pantry Storage = 50 sq.ft

Washrooms (Private x 2) = 70 sq.ft

Washrooms (Public x 2) = 70 sq.ft

Total Sq.Ft:10 983

SECTION 3.2 Building Fire Safety

3.2.2.6 Multiple Major Occupancies

1) Except as permitted by Atricles 3.2.2.7 and 3.2.2.8., in a building containing 

more than one major occupancy, the requirements of the subsection for the 

most restricted major occupancy shall apply to the whole building.

3.2.2.10. Streets

This building is adjacent to 1 street on the West entrance.

3.2.2.25 Group A, Division 2, up to 2 Stories.

This building is not sprinkled, due to the lack of plumbing infrastructure, but 

faces 1 street, therefore it can have a maximum area of 1600 m.sq.

3.2.2.35. Group A, Division 4

1) Except as permitted by sentences (2) and (3), a building classified as Group 

A, Division 4 shall be of non-combustible construction.

2) Roof assemblies and supporting arches are permitted to be of heavy timber 

construction.

3.2.2.60. Group D, up to 2 stories.

This building is not sprinkled, due to the lack of plumbing infrastructure, but 

faces 1 street, therefore it can have a maximum area of 1000 m.sq. This is the 

section that will determine the requirements because it is the most restrictive as 

per section 3.2.2.6.

SECTION 3.3 Safety within Floor Areas

3.3.1.3. Mean of Egress

1) Access to exit within floor areas shall conform to subsections 3.3.2. to 3.3.5., 

in addition to the requirements of the subsection.

2) The contained open space of the courtyard shall conform to the requirements 

of Sentence 3.3.1.5. (1).
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3.3.1.5. Egress Doorways

1) Except for dwellings units, a minimum of 2 egress doorways located so that 

one doorway could provide egress from the room or suite as required by Article 

3.3.1.3. if the doorway becomes inaccessible to the occupants due to a fire 

which originates in a room or suite, shall be provided for every room and every 

suite. 

2) Where 2 egress doorways are required by sentence 1, they shall be placed at 

a distance from one another equal to or greater than one third of the maximum 

overall diagonal dimension of the area to be served, measured as the shortest 

distance that smoke would have to travel between the nearest required egress 

doors.

Table 3.3.1.5.A. Egress in Floor Area not Sprinkled Throughout.

Group A, Maximum Area of Room: 150 m.sq., Maximum Distance to Egress 

Doorway: 15.

Group D, Maximum Area of Room: 200 m.sq., Maximum Distance to Egress 

Doorway: 25.

3.3.1.6. Travel Distance

1) If more than one egress doorway is required for a room or suite referred to 

in 3.3.1.5., the travel distance within the room or suite to the nearest egress 

doorway shall not exceed the maximum travel distances specified in 3.4.2.5. 

(1).

3.3.1.9. Corridors

1) The minimum width of a public corridor shall be 1100mm.

7) Except for a dead en corridor that is entirely within a suite or room or as 

permitted by sentences 3.3.3.3.(1). and 3.3.4.4.(6), a dead end corridor is 

permitted provided it is more than 6m long.

3.3.1.11. Door Swing

1) Except as permitted by Article 3.3.1.12., a door that opens into a corridor or 

other facility providing access to exit from a suite or room not located within a 

suite shall swing on a vertical access.

2) Except as permitted by Article 3.3.1.12., a door that opens into a corridor 

or other facility providing access to exit from a suite or room that is used or 

intended for an occupant load of more than 60 shall swing in the direction of 

travel to exit.

3) Every door that divides a corridor that is not contained within a suite or room 

shall swing on a vertical axis in the direction of travel to exit.

3.3.1.12 Sliding Doors

1) All sliding doors are a) designed and installed to swing on a vertical axis in 

the direction of travel to the exit if pressure is applied and b) will be identified 

as a swinging door via a label.

3.3.2 Assembly Occupancy

3.3.2.3 Non-Fixed Seating

1) Non-Fixed Seating shall conform to the NFC.

3.3.2.6. Corridors

1) A corridor used by the public in an assembly occupancy as an exit shall be 

separated from the remainder of the floor area by a fire separation not less than 

1hr.

3.3.2.8. Fixed Bench-type Seating without Arms

1) If fixed bench type seats without arms are provided, the seat width per person 

shall be assumed to be 450mm.

2) The center-to-center spacing between rows of bench-type seats shall not be 

less than 760mm if back rests are provided, and not less than 550mm if back 

rests are not provided.

3.3.2.10. Outdoor places of Assembly

2) in Group A, Division 4 Occupancy, every seat shall be located so that the 

travel distance is no more than 45m measured along that path of travel from the 

seat to a) the ground, b) an exit, c) an opening or passage way leading from 

the seating area.

SECTION 3.4  Exits

3.4.2. Number and Location of Exits from Floor Areas

3.4.2.1. Minimum number of Exits

1) Every floor area is served by two or more exits.

Table 3.4.2.1.A. Criteria of One Exit (Floor Area Not Sprinkled Throughout)

Group A, Maximum Area of Room or Suite: 150 m.sq, Maximum Travel Distance 

: 15

Group D, Maximum Area of Room or Suite: 200 m.sq, Maximum Travel Distance 

: 25

3.4.2.3 Distance Between Exits

1) The least distance between 2 exits from a floor area will be b) one half the 

maximum diagonal dimension of the floor area, but not less than 9m for all other 

floor areas.

3.4.4 Fire Separations of Exits.

3.4.4.1. Fire-Resistance Rating of Exit Separations

Every exit will be separated from the remainder of the building by a fire 

separation having a fire-resistance rating of at least 1 hour.

3.4.5 Exit Signs

3.4.5.1. Exit Signs

1) Every exit door will have an exit sign placed over or adjacent to it.

SECTION 3.7 Health Requirements

3.7.2. Plumbing Facilities

3.7.2.2. Water Closets

6) The number of water closets required for assembly occupancies conform to 

Table 3.7.2.2.A and B

Table 3.7.2.2.A Water Closets for an Assembly Occupancy

 Number of Water Closets Required : 1 male, 2 female.

Table 3.7.2.2.B. Water Closets for a Business and Personal Services Occupancy

 Number of Water Closets Required: 1 male, 1 female.

SECTION 3.8 Barrier Free Design

3.8.1. General

3.8.1.2. Entrances

1) All of the pedestrian entrances of the building are barrier-free and lead from 

a) the outdoors at sidewalk level.

3.8.1.3. Barrier-Free Path of Travel.

1) All paths of travel are over 920mm, and therefore are barrier-free paths.
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