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CHAPTER I 

THESIS OVERVIEW 

Thesis Abstract 

If we must remain under shekers, architecture that is designed to suit our lives, 

then we must consider the environmental aspects of our shelters in a natural way in order 

to remain indigenous to our planet Earth. If wholly disregarded, then our shelters, our 

architecture, is what will cause nature's destruction. 

Architecture on the earth's surface, intrinsically, subdues the environment. Built 

structures tend to rupture the natural surface during construction and break the ecological 

connection that exists. The residual impact of buih architecture places a load on the 

natural environment through a chain of energy consumption and waste products emission 

If society neglects the importance of preserving nature, architecture could serve as a 

medium to the natural environment's ruin. 

Architecture should work in accordance with the natural environment and 

conserve and promote the natural life which surrounds it. In this way, architecture can 

serve as a symbol to society of being in harmony with nature. The architectural enclosure 

which is visible to society will symbolize this harmony. My thesis is that Architecture can 

function to complement the natural environment and serve as a symbol to society. 



Scope of Project 

The thesis will be demonstrated through the design of a Reptile Research/Display 

Center. This center is a facility focused on the study and preservation of Reptile species 

from tropical regions of the Earth. The facility will be programmed to encompass roughly 

40,000 square feet. The facility use will consist of 50% research and propagation and 

50% display and education. 

Context Statement 

The site for the design is an unbuilt area located just north of the Austin Nature 

Center, south of the Colorado River and east of the intersection of Stratford drive and the 

Mopac highway overpass in Austin, Texas. As the state capital, Austin serves as a multi

cultural demographical center with a moderate climate. The site area is in close proximity 

to the downtown area, the University, the airport, Mopac Loop 1 and Interstate 35. The 

gently sloping site is covered primarily with wildflowers and grasses. The site is also 

adjacent to a rough parking area located underneath the Mopac highway overpass. 



Architectural Discussion 

It is impossible to avoid environmental depreciation with whatever we build or do in 
architecture and urban development. But what may become problems inherent in most 
of today's conventional design approaches, a new view and overview are needed that 
encompasses the site-specific, local, and global energy and resource impacts. Nature's 
ecology, ecosystems, and our own health and survival.' 

Due to the nature of the depreciation that architecture has on the environment, ways 

of building have become a major factor in the struggle to preserve the natural world. There 

are many ways in which architecture is a cause of environmental destruction. This is not to 

say that all architecture destroys environment, there are a tremendous amount of positive 

aspects of architecture and the environment. To accommodate increasing human population, 

there must be more buildings. To build more buildings there is a need for more space and a 

greater output of resources. To gain more space, natural land is lost and covered by building 

form. The building's reliance on resources taxes the natural resource supply. Unless a 

building is totally self-sufficient, it must use these resources. Power plants, water treatment 

plants, natural gas, and site related polluting vehicles must work to provide these utilities of 

power, heating, cooling, plumbing, and lighting. To limit the reUance on the resources 

preserves the environmental status. The architecture should concentrate on energy-efficiency 

related to preserving the natural environment and represent this notion to educate by example. 



Natural Environment 

The natural world consists of ecological systems (Figure 1.1), specifically involving 

eco-systems of plant materials. 

Hunan 

Figure 1.1 
Ecological System 

This diagram displays the three layers of air, water and land and the interaction of the biotic 
factors. 

In nature, these systems of plants are displaced by the built environment. Trees and 

plants are moved out of the way for another beautiful building to take their place. The Earth 

is covered by masses of man-formed materials and natural plantings are ignored or left to a 

simply planned landscape design which usually has nothing to do with the architecture or the 

native environment except as a seemingly aesthetic topping to the architectural steel and glass 

pie. The Earth started with nature and that was the most pristine condition the world has 

experienced. At present, we cover the pristine land with malls and massive parking lots made 

of asphalt. Then when we realize what we have done, we stick a few trees in big pots and 

place them in the mall interiors. In this way, the architecture then broadcasts its destruction of 

the native landscape (see Figure 1.2). 

Architecture bears a relationship to community and to the built environment and its 
attendant infrastructure. All of the foregoing attributes rest within the conventions and 



traditions of architecture But the new inspiration is needed to accord with the natural 
ecologic forces and regenerative vigor of our planet.' 

Figure 12 
Effect of Architecture 

A naturalistic response on the right (b). though weak, creates a much more comfortable and 
enjoyable scene in an urban setting. The photo on the left (a) is a result of the ruin of the 

natural environment.^ 

Architecture as Perceived Education. 

The architecture should convey a functional attitude towards the environment. In 

doing so, the architecture will serve as a symbol of being in harmony with the natural 

environment. A symbol is defined as. "Something that represents something else by 

association, resemblance, or convention, especially a material object used to represent 

something invisible." ' This symbol must be portrayed in a certain way so that society, in 

general, can perceive this attitude. 

A s)mibol not only points to something; it represents it b\ taking its place. But to 
take the place of something means to make something present that is not present. 
Thus in representing, the symbol take the place of something, that is. it makes 



something immediately present. Only because it thus presents the presence of what it 
represents is the symbol itself treated with the reverence due to the symbolized.^ 

The facility is a representation of a natural environment that exists. It must serve as a 

habitat, as parts and as a whole for reptile species accommodated inside. This representative 

habitat must be conveyed to society where it can be perceived. Perception is defined as, "1. 

To become aware of directly through any of the senses, especially sight or hearing. 2. To 

achieve understanding of; apprehend."^ This meaning suggest that perception is part of 

education. In this way, perceived architecture is educating architecture (good or bad). The 

level of perception, however, depends on the ability of the architecture to convey the 

educating message. 

Architecture, then serving as a successful educator for the natural environment, can 

make an impact because of perception based responses. Because architecture is directly 

related to corrupting the natural environment, its impact as a visual educator is of primary 

importance. When the architecture does not respond to the environment, the result is just the 

opposite; a visual promotion of the idea that architecture serves to abolish the natural 

landscape. To promote educating architecture associated with the natural environment, will 

increase the awareness level through perception. 

Isolation 

The discussion revolves around the tendency for architecture, as a built form, to ruin 

the site's existing natural environment. In the human eye, it may be that the structure is 

considered more beautiful than the natural landscape. A justification for a building takes 



precedence over preserving natural land, in some cases. In cities, something green is a seldom 

occurrence. The ground is covered by structure and asphalt. The question of economic 

avidity is at a premium. The buildings have large worth and the property, the piece of natural 

land, is considered valuable. What occurs, however, is that the piece of property, to justify its 

value must be covered, either by building or asphah. Therefore, the natural land must be 

ruined for economic reasons. The beauty of the natural landscape is ruined for financial order. 

Society, however, is willing to pay for the beautiful. People take vacations away from the 

cities. They go to places where the landscape is pristine and not ruined by man. They spend 

money to see natural landscape when, in fact, they have spent money to ruin it in urban 

settings. 

When the land is built-up for these economic reasons, what is left over is what is then 

isolated as a natural element. The natural beauty is replaced by man-made utilization of space. 

This natural isolation is then preserved as the remains of a slaughtered landscape As a result 

the natural environment and the built environment are two separate entities. In New York 

city. Central Park is a separated entity from Manhattan. It is isolated, left only to 

communicate with itself in terms of an ecological system. People visit the park continuously, 

observing beauty in the form of plant materials, remnant wildlife, and greenery. They observe 

it as a sanctuary from the structured world surrounding it. This is the problem. Architecture 

often creates an isolation of people and environment. 



Materials 

Architecture needs to have some building form. This form must be made up of 

materials used for its structure, fianction and ornamentation. Before architecture is built, 

before physical damage to the site environment occurs, the manufacturing of architectural 

materials in production taxes the natural environment (Figure 1.3). Architectural materials 

have built in energy costs that tap energy resources. These materials have an inherent energy 

consumption. Some materials use more energy to produce than others. Steel, brick, glass and 

aluminum have high inherent energy but they also have a good life-cycle. Wood from trees 

and sand and gravel from the Earth require less energy to produce, therefore they are more 

environmentally allied. Wood has a good life-cycle and is also renewable. Problems arise, 

however, when the wood supply is heavily tapped and our forests and woodlands suffer. 

Concrete, like wood, also has a less energy demand. Concrete serves as a mostly durable 

building material for both structure and decor. Its use as created rock can be creatively 

manipulated to work in harmony with the environment. Building materials, of course, only 

account for a percentage of the impact on the natural environment. 
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Figure 1.3 
Material Manufacturing 

Building materials are processed in several ways in which there is an affect on the natural 
environment and resources. This dependence is positive but the effect is negative.* 

Facility Condition 

Architecture should be responsive to the natural environment in terms of material use. 

In doing so, it must represent a harmony with the nature that surrounds it. The selection of 

materials should justify this architectural relationship. The facility should maximize material 

use, therefore extracting more than one function out of the material (Figure 1.4). In this way, 

the architecture not only relies on the material for structure and ornamentation but also as a 

functioning part of its environmental system. Certain materials such as brick can be used to 

absorb solar energy during the winter days and release it at night (Table 1.1). 

Through the use of the material's secondary functions in an environmental system, an 

architectural work becomes more self-sufficient and less reliant on resources to meet the 

http://Soip.na


needs of its interior habitat. Strict adherence to this rule may produce architecture that is a 

benefit to the environment rather than hindrance. 

Figure 1.4 
Block Wall 

A block wall can act as the supporting structure and as a solar wall as well. 
diagram by Malcolm Wells^ 

Table 1.1 
Material Properties 

(adapted from Anderson and Wells^ )̂ 

Specific Heats, Densities, and Heat Capacities 
of Cornnan kAatends 

Mderial 

AnySdeoF.) 
Sam 
/rtnitepine 
Gvpsum 
Adcbe 
t'rtTfteoak 
Concrete 
Bride 
Heavy stone 
i/V^er 

SpedlcHed 
(Bils stcred 
per pound 
per degree 
change of 

temperdure 

0.3^ 
0.191 
0.67 
0 3 
0.24 
0.57 
0.2D 
0.20 
0.21 
1.00 

Density 
(pounds per 
cubic foot) 

0.075 
94 B 
27 JO 
78 JO 

106.0 
47JD 
1400 
140.0 
180.0 
625 

Hed Capacity 
(Ous stored 
pa cubic loot 

per degree 
d-̂ ange ct 

tern per dure) 

0018 
18.1 
18.1 
203 
25 JO 
268 
280 
280 
380 
625 

Solar Use 

One of the ways architecture can utilize less world energy is through conscious design 

for the natural use and manipulation of solar radiation in the summer and winter. Conscious 
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design to hinder the penetration of the sun's radiant heat during summer months reduces the 

reliance on resource-produced energy to keep the interior spaces of a structure cool, as well 

as, reducing energy costs (Figure 1.5). 

Figure 1.5 
Solar Screen 

Diagrams showing use of vegetation to block solar radiation during summer months. 
diagram by Malcolm Wells'^ 

Taking advantage of the solar heat in the winter through deliberate absorption of the 

sun's radiation into the building envelope via the building materials reduces heating loads and 

energy costs. With the use of certain materials, the absorption of the radiant energy can then 

be stored and released later when the sun's rays are not present (Figure 1.6). To 

accommodate this functioning aspect of winter absorption the building should be oriented to 

receive the maximum amount of solar radiation into the building envelope during the winter 

months. 

11 



Figure 1.6 
Solar Use 

Solar energy can be utilized to become a system of heating and cooling in an architectural 
envelope that combines conscious solar use and materials design. In this case, solar radiation 

is stored and released in rock beds. 

The most efficient way of lighting the interior of a building is through use of the sun. 

The sun is also the most efficient way of heating a building. The sun also provides the 

broadest spectrum of light available. Controlled design of glazing on the building envelope 

will allow absorption of the sun's light and limit the infrared radiation from penetrating. 

Conscious utilization will yield a more efficiently lit structure (Figure 1.7). 
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Figure 1.7 
Solar Collection 

Through conscious efforts to collect and utilized the sun's light and heat energy, a building 
can become less reliant on the Earth's natural resources and become more self-sufficient.'' 

If architecture is to function to complement the natural environment, it must 

coordinate with the sun's energy. The composition of a Reptile research/display center must 

rely on the sun's energy and radiation. The facility houses the reptile life and environments of 

tropical forested regions. Solar radiation is needed for plants and animals. Plants utilize this 

radiation for photosynthesis. Reptiles need the sun's spectrum for proper growth and rely on 

the radiant energy to keep their body temperatures high. The attention to using the sun's rays 

for such lighting and climate control will reveal a naturalistic response to the environment as a 

system (Figures 1.8; 1.9). Relying on the solar energy reduces rehance on resource produced 

energy and reduces energy consumption costs. 
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Figure 1.8 
Solar Energy Capture 

Administration Building, Schlierbach, Germany by Log ID showing controlled solar lighting. 

Figure 1.9 
Solar Wall 

Adobe house solar wall showing large glass area and thick wall construction.'^ 

Water 

Water has often been used as an architectural feature that provokes a naturalistic 

response from the exposed users. Historically, water uses in Renaissance and Baroque 

gardens provided pleasing attributes of aesthetics, sounds, and feelings, as well as, emotional 

responses. Water use in a designed setting to provide such responses may include fountains, 

ponds, pools, and streams. 
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The splash and spray of water, due to evaporation, can provide a cooling sensation 

which can be utilized to provide relief from higher temperatures. The flow and trickle of 

water can provide a relaxing atmosphere for resting. The liquid clarity of water itself can 

provide an aesthetically pleasing architectural design feature. Reflections off of water due to 

the conditions of light provide unique aesthetic features. Water may also be used as a 

directional feature where gravity is involved and movement is evoked by changes in elevation 

among circulation paths. 

Water, indeed, is characteristic of a beginning, sustaining and renewing of life. 

Considered a vital part of life, it is also a vital part of the natural environment. Aside from the 

aspect of water as an enjoyable design feature, water can be designed for a life sustaining 

environment for animal life in couple with an architectural work. 

Ventilation 

Adequate ventilation of the facility is necessary. To remove odors and provide a slight 

cooling breeze throughout the facility will keep visitors comfortable. Although the required 

humidity levels must be maintained throughout the exhibit spaces, venting of the exteriors of 

these areas will help reduce cooling costs during the summer months. 

15 
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Figure 1.10 
Typical Ventilation Patterns 

Variation in building openings can reveal controlled ventilation (Figure 1.10). 

Ventilation is an important factor in keeping the interior climate control at the desired levels of 

temperature and humidity. Allowing for venting of hot surfaces will help dissipate built-up 

heat and venting cool surfaces allows for lower heating costs. ̂ ^ 

Use of Earth 

Although soil is a poor insulator, the use of earth as a building covering can promote 

the use of plant materials as an architectural facet. Primarily, buildings are seen as separate 

entities from the natural landscape. With the use of the Earth's soil as a surrounding material, 

natural plantings may intertwine with the architectural structure (see Figure 1.11). 

16 



£^\ivifi£f^\i^ c^sre-J\ w/vll«» Mtsie^tt^A f^rf[i^ <w<fr^^ 

Figure 1.11 
Earth as a Structural Covering. ̂ ^ 

Typically architecture has remained separate from the landscape. Architecture is seen 

as a solo entity separate from the Earth's soil. Commonly, architects only concern about a 

piece of designed work is that the designers in with the urban fabric of its potential 

surroundings. Little justification is offered for fitting the structure into the natural fabric. Due 

to this fact, the architecture seldom responds to the plants existing or planted after the 

structure was built. The planted landscape and building are two different particles. To say 

that the architecture is not successful is not true but if it was true, the world might have half of 

its environmental problems than it does today. 

Combining Earth and architecture promotes emnronmental grov^h. This effect is 

realized as natural plants and human structure merge with each other. Earth as a covering 

architectural material invites this aspect into the natural environment (see Figure 1.12). The 

soil acts as a medium for growth for the natural surroundings to complement the architectural 

structure. 
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Figure 1.12 
Earth Material 

The use of Earth as a building material in an architectural setting promotes the interaction of 
the natural landscape and the alien built structure. Although it requires human 

implementation, the natural effect makes the site a natural setting.'^ 
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Use of Plant Materials 

Consideration for the use of plant materials within an architectural design must be 

considered as a prominent design element and not just an after thought or some chore left to a 

landscape architect. The importance of the utilization of natural elements in formalized design 

promotes the interaction of the natural worid and the structured worid. Plants materials and 

other natural elements should therefore be used as architectural elements and not just as an 

aesthetic topping (Figure 1.13). Essentially, the preservation of the natural worid should be 

represented by architecture that can promote this connection to the natural environment. 

Rudolf Steiner stated that, "A true harmony of soul can surely only be experienced where the 

environment's form, shape and color reflects to the senses what the soul knows as its most 

precious thoughts, feeUngs and impulses. AS 

H-.' ? \f 
' % - ? ' N V - " • • • ~ ' -••" -^ 

^ • ' , " ' • - " ' ' ^ ' ' - " ' . • ' • • 

i - - - • • I 

Figure 1.13 
Best Showroom Elevation 
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Case Studies 

Administration Building in Schlierbach, Germany 

The Administration Building in Schlierbach, Germany by Log ID architects displays 

manipulation of solar radiation through the use of openings and solid screens, dictating where 

and when solar radiation is needed (Figure 1.14). 

Figure 1.14 
Front Facade 

Although architecturally detailed with structural features, the building takes a stand 

with its natural site context (Figure 1.15). The building is successful in terms of accepting and 

working with the natural surroundings despite its technological nature. In the interior the 

administration building incorporates naturalistic plantings coupled with large amounts of 

glazing for admission of solar light (Figure 1.16). 
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Figure 1.15 
Facade and Landscape 

Figure 1.16 
Interior Views 

This top floor is separate but allows the building to use nature plantings as an architectural 
design feature and is not merely just display. 
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Hill House 20 

Figure 1.17 
Entry Facade 

The Hill House in La Honda, California shows dual purpose material use. The use of 

the excavated rocks as wall material serves as thermal mass wall (Figure 1.17). The rocks 

came from excavation thereby utilizing the existing natural site context, saving money, and 

adding a most unique and aesthetic architectural feature. 

Spring Lake Park Visitor's Center 
(Santa Rosa, California) 21 

The Spring Lake Park Visitor's center design as a building form fits within its 

context (Figure 1.18). The louvered exterior breaks away in parts to accommodate 

existing trees. The pitch of the roof form matches the sloping site. Through its position 

on the sloping site the building takes advantage of existing solar angles. The Earth was 

also manipulated for an architectural progression of space into the entrance. The form 

itself blends in with its natural surroundings. 



Figure 1.18 
Exterior Views 

Spring Lake Park Visitor's Center 

cooling section 

RneWn 

(a) 

9i WoorfbunujigStowwitli 
Ortalytir CcMfcutttr 

b: SahtAlrHalli«CdkcMT 

heating section 

(b) 

Figure 1.19 
Section Diagrams 

Visitor's Center sections, (a) diagrammatic section of cooling cycle, (b) diagrammatic section 
of heating cycle. 

The Spring Lake Park Visitor's Center responds to the seasonal solar factors by using 

louvers and a solar collector panel for heating. Its environmental system focuses on principles 

of ventilation of hot and cool air in order to control interior conditions through the use of 

mechanical vents, blowers, tubes, manifolds and collectors (see Figure 1.19). In the above 
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sections the cooling cycle depends on ventilation of the interior areas while the heating cycle 

relies on absorption of solar energy. 

Malcolm Wells Architect's Office 
(Cherry Hill, New Jersey)^^ 

Malcolm Wells' design for his office incorporates the soil as a covering for the 

structure. In doing so, he encouraged the natural plant materials to envelope the building. As 

a resuh, he creates an architectural work that intertwines with the natural surroundings and 

becomes a unified representation oi environmental architecture (Figure 1.20). 

Figure 1.20 
Sunken Office Area 

The vegetation surrounding the architecture works with the building materials as part 

of the functioning aspect of the structure. Along with the architectural beauty of the plant 
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materials coupled with the structure, the plants act as solar barriers to block excessive heat 

build-up during the summer months. 
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Figure 1.21 
Axonometric 

Overhead Axonometric of site and building section of covered office showing plant materials 
envelopment. 
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The submersion into the soil allows the structure to be entirely surrounded by nature 

which, in turn, makes the architectural features more important (Figure 121). The openings 

in the ground denote the entrance of the users and of light. This contrast is clearly defined 

and accentuates the inclusion of the architecture within the natural surface (Figure 1.22). 
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Figure 1.22 
Office Section 

Additional interior light is provided by skylights penetrating through the Earth. 
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CHAPTER II 

FACILITY ANALYSIS 

Facility Description 

Mission Statement 

To create an architectural enclosure for the preservation, study, and display of reptile 

species and their environments for purposes of research and education. 

Man's encroachment of the earth has caused the destruction of environment and 

devastation and extinction of animal species. Because mankind's population is growing, 

there is a need to clear m.ore natural landscape for housing, farming, and other needs. 

Specifically, in warmer climate regions of the world, species of Reptiles indigenous to 

these areas, are threatened by mankind. Aside from the destruction of the natural habitats 

of these animals, they are hunted for food. Due to declines in population, a number of 

animals from these areas have been exported for study and for the pet trade. Because of 

recent increases in demand for the exportation of these animals, their numbers has 

diminished even further. The development of preservation habitats and exporting laws 

were established but these laws are not effective enough. 

Reptiles have deep rooted connections to the prehistoric past. Society must 

preserve these connections. There must be understanding of the value of preserving 

animal species and the important ties these animals hold to the existence of past life (based 

on the number of species made extinct or endangered by man's presence on earth). There 

28 



must be a physical means for the education of society about these animals. The physical 

means shall be architecture. 

Goals and Objectives 

The goals of the facility involve architectural and environmental issues. 

• Educate the public about the role of reptiles and their habitat destruction; 

• Enclose a sustainable tropical environment in a foreign interior structured environment 

for the habitat of reptile species; 

• Provide an interactive environment for patrons, tropical environments and reptile 

species; 

• Provide a research environment to study and learn more about reptile species. 

Facility Layout and Organization 

A Herpetological/Herpetecultural Research/Display Center is a facility focused on 

the study and preservation of Reptile species. The two main divisions of the facility focus 

on research and exhibition. The facility consists of dedicated private research laboratories 

and breeding quarters, as well as, a large amount of exhibition space for public viewing. 

The facility might work as a non-profit organization funded by public admission revenue, 

donations, government and university funding and research grants. 

The research areas will be private sections of the facility where Herpetological 

research and Herpetecultural practices will take place. These sections will be used by in-
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house staff and will be adjacent yet separate from the public exhibition areas These 

display areas will be small to large-scale exhibit spaces both interior and exterior. 

The private areas might be separated according to where the exhibit areas are 

located. Since the public viewing areas are connected to the private areas there must be a 

plan to allow for silent communication between the two. Staff, visitor and display will 

integrate in these areas. The public/private area divisions are shown in Table 2.1. 

Table 2.1 
Area divisions 

Private Areas 
• Administration 
• Research Lab 
• Storage 
• Quarantine 

• Work Area 
• Veterinary 
• Breeding Area 
• Mechanical 

Public Areas 
• Entrance Area 
• Gift Shop 
• Auditorium 

Shared Areas 
• Exhibit Areas 
• Storage Area 
• Rest Rooms 

Since there is no true type of this facility that exists by itself its discussion must be 

tied to discussion of reptile departments in zoological gardens. Although many of the 

facility type's attributes can be located within zoos, there is a separation in that this facility 

is species specific and is partly devoted to research. 

Case Studies 

Dallas Zoo - Reptile House (Dallas,TX)* 

The Dallas Zoo, Reptile Department, now almost thirty years old, displays a 

variety of reptile species ranging from perentie monitors to emerald tree boas. With just 

over one hundred species on location, the reptile department deals wdth display, research, 

and breeding. The staff at the Reptile department consists of eight full-time employees 

with eight six-month temporary positions and twenty volunteers. The eight full-time 
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employees consists of Senior Curator, Assistant Curator, Reptile Supervisor, Lead 

Keeper, Assistant Keeper, Assistant Keeper, Senior Research Technician, and Research 

Technician. 

Spatial Lavout 

The exhibit spaces are laid out in a linear pattern stemming from a central corridor. 

Behind the glass faced exhibit spaces are the work areas for the staff. The facility is 

divided up into four sections. These are North, South, Central - breeding, and Quarantine 

- holding. Each section is controlled by a staff member. Typically, a keeper or research 

technician is responsible for a section. Keepers will generally devote most of their time to 

the exhibits, animal upkeep and breeding. The research Technicians will devote between 

fifty and seventy-five percent of their time to research projects while the remaining 

twenty-five to fifty percent is spent caring for their sections. 

Exhibit Layout 

The exhibits consisted of glass fronted enclosures buih facing the interior walls. 

The back and sides of the exhibits were facing the inttnoT private staff work areas. The 

visitor side displays followed a stemmed layout off a central corridor. The exhibit spaces 

were of various sizes and rectangle in shape. The displays incorporated various aspects of 

the native habitats of the animals contained but were executed with conventional means. 

No specific focus on native habitats plant species was undertaken. Generally, the 

size of the animal (or the potential full size) determined the size of the enclosure. Most 
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enclosures consisted of dead or artificial plant and tree limbs. Some live plants were 

integrated into some of the smaller animal displays. 

In several of the larger displays, cleaning is accomplished via water spraying and a 

floor drain. Plumbing faucets are located in close proximity to display areas. Lighting is 

generally display specific and the majority consists of fluorescent fixtures mounted atop 

each display container or hung from ceiling (Figures 2.1 and 2.2). Fluorescent lamps are 

usually broad spectrum and UVB concentrate. In some larger displays there are 100-150 

watt spot heat lamps for basking light/heat. In one specific display (Komodo dragon), 

there were mercury vapor H.I.D lamps. The lighting partially controls environmental 

conditions of the displays and the remainder is left to the H.V.A.C which provides ambient 

heating/cooling for the animals and patrons. Humidity levels are controlled to specific 

species with in-display water elements, periodic spraying and the reptile department's 

newest installation, the MEE-FOG humidity system. This system consistently keeps the 

humidity level at a certain setting. It is installed in the behind-display work areas. It runs 

throughout the area and the setting varies but is usually kept at 70-90% humidity 

depending on the section. 

Figure 2.1 
Research Holding Area 
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Figure 2.2 
Staff Work Hall 

Education 

Throughout the reptile department, there were various educational stations 

focusing on teaching the public about reptiles and their role in the world. The stations 

were generally placed away from the actual exhibits in the main corridor (Figure 2.3). The 

stations focused on exposing certain aspects of reptiles to people. These aspects included 

appearance, anatomy, feeding, and habitats. There were also stations where visitors could 

receive hands-on experience with particular species. In one area there was a lizard 

(Leopard Gecko) that was on exhibit for handling by zoo goers (Figure 2.4). Near the 

entrance, there was also a zoo volunteer hand displaying a Burmese Python, teaching 

passers-by about the snake. 
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Figure 2.3 
Freestanding Displays 

Figure 2.4 
Hands-on exhibit 

Funding 

Funding for the reptile department comes from several sources. The Dallas Zoo 

supplies the reptile department with ten thousand dollars a year. This money usually 
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covers the costs of anti-venom and lighting. The department receives donations from 

private founders and special grants, specifically for research projects. 

San Antonio Zoological Gardens and Aquarium 
(San Antonio, Texas) 

The Reptile House at the San Antonio Zoo houses and breeds various species. 

Although small in size, the layout of the department is efficient and attracts many visitors. 

Though it does not focus on education it offers spectators viewing of both foreign and 

native American reptile species. 

Spatial Lavout 

The plan is oval in shape and consists of exhibit areas on both sides of the 

circulation area. Larger exhibits are contained on the inside perimeter of the space while 

singular specimen exhibits are scattered around the area perimeter. The larger displays 

consist of glass fronted areas with rear access by the central staff work area. The 

surrounding display containers were buih into stone columns adjacent to the steel 

structural columns. Design of the exhibit displays incorporated architectural elements for 

both interior and exterior exhibits (Figure 2.5). Bottom drains are located in each display 

area for watering and cleaning. Plumbing fixture are located in close proximity to all 

areas. Lighting is accomplished through individual fluorescent ambient lighting and 

incandescent spot/heat lamps for animal basking. 
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(a) (b) 

Figures 2.5 
Exhibit Spaces 

(a) Outdoor enclosure with a viewing deck, (b) Small glass enclosure buih in stone 
column. 

Austin Nature Center 
(Austin, Texas) 

Located in the midst of Zilker Park, the J.C. Hormel Austin Nature Center focuses 

on education about the environment and native animals including species of reptiles. With 

both indoor and outdoor facilities, the Nature Center caters to educating the public 

particularly, a younger audience. 

The design of the main structure responds well to its site. Recessed into the 

topography the building sits adjacent to a pond to which it responds. Its facade is 

comprised of concrete with wood framing around entry and exit areas. The interior is lit 

by a ridge skylight and a large expanse of glazing in the educational area with views to the 

pond. The design and use of materials does not disrupt the landscape but seems to fit 

nicely (Figures 2.6-2.9). 

The Nature Center is composed of a main building which is the entrance to the 

complex. The interior houses close-up displays and focuses on an introduction to plants 
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and animals of the native area. To the rear of the main building there are outdoor exhibits 

of native birds housed in shaded cages. To the east of the exterior exhibits there are some 

interior/exterior animals exhibits. The interior exhibits contain native reptiles and small 

animals housed in glass containers with native dioramas. The exterior exhibits contain 

injured native animals within wood and chain link housing. 

The interior animals exhibits are housed in wall displays with glass faces for 

viewing. Individual displays are spot heated with heating lamps and contain appropriate 

environments for each species. Exhibits are spaced along the wall and are accessed from 

the rear by the staff for feeding and maintenance. The exterior exhibits are comprised of 

wood frame construction and chain link fronts for visibility. The exhibits housed injured 

native animals kept for rehabilitation and recovery. 

Located around the exterior exhibits and the natural pond setting there are various 

educational stations which teach about the native environments and wildlife (Figures 2 10 

and 2.11). These displays continue the education minded displays of the interior Their 

functional interactive attributes focus on younger audiences. 
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Figure 2.6 
North View 

The Austin Nature Center rests upon the pond. 

Figure 2.7 
West View 

Austin Nature Center's outdoor paths/exhibits 

38 



Figure 2.8 
Entry Pond 

The use of concrete works well with the natural context. 

Figure 2.9 
Exit Area 

The Austin Nature Center make use of natural contours and vegetation with its design 
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(a) (b) 

Figure 2.10 
Education Displays 

Different aspects of the Austin Nature Center tie in with the notion of education, (a) 
Above the visitors can learn about native species while enjoying a nice view, (b) 

Education minded displays are a forte of this facility. 

Figure 2.11 
Outdoor Display 

Outdoor exhibits include educational station among circulation paths. 

40 



Facility Analysis 

The selection of reptile species for the Reptile Research/Display Center will be 

aimed at tropical/sub-tropical zones of the Earth's surface. This zone, between 23 degrees 

27 minutes North latitude and 23 degrees 27 minutes South latitude consists of around 40 

percent of the Earth's land surface. The focus on these regions is primarily based on the 

results of their habitat destruction by mankind. These areas also contain the majority of 

the world reptile populations. The specific species preferences will be based on 

classification of species (endangered, threatened, protected, etc.), and research-oriented 

selections. Reptile selections for the facility will be animals from these tropical forested 

regions of the world (Figure 2.12). 

Figure 2.12 

Worid Distribution of Tropical Forest Land 

Since the facility will house tropical environments within a human interior 

environment there are several function and material issues that must correlate with the 

design (Table 2.2). These issues must consider the created climate conditions of both 
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exhibit and human areas. The materials must also relate for maintaining the interior 

conditions of the spaces. The reliance on recreation of natural habitats for this structure 

is important for the educational goals of the facility. 

Table 2.2 
Issues, Goals, and Performance Requirements 

Interior Climate 
Goal Statement 

Exhibit areas climate zones 
should be separated from 
circulation space climate 
zones for humidity and 
temperature control 

The HVAC in the terrarium 
exhibit spaces should be 
zoned to provide 
temperature and humidity 
level zones for the specific 
animals enclosed. 

Performance Requirement 

Exhibit areas should be 
separated to maintain 
temperatures at least twenty 
to thirty degrees higher than 
circulation spaces. 

The tropical habitat exhibits 
should be maintained within 
a range of 70-100 degrees 
Fahrenheit and 50-100% 
humidity 

Concept Diagram 

Materials Goal Statement Performance Requirement Concept Diagram 

Interior materials should be 
able to withstand continuous 
high levels of temperature 
and humidity. 

Interior materials within 
exhibit areas should be 
durable enough to withstand 
an average humidity of 
85%. 

Glazing Goal Statement Performance Requirement Concept Diagram 

Glazing system design 
should allow natural 
sunlight to penetrate but 
maintain climate control 
without excessive energy 
gain or loss. 

Glazing should be designed 
with at least triple glazing 
and minimum R-value of 2. 
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Table 2.2 Continued 

Soil Goal Statement Performance Requirement Concept Diagram 

The exhibit area must be 
able to accommodate 
structural floor and soil for 
plant material growing 
substrate 

In the exhibit areas there 
should be openings in the 
floor slab to accommodate 
plant materials. 

Legibility Goal Statement Performance Requirement Concept Diagram 

The exhibition areas should 
be clearly defined and linked 
to one another so as to 
promote excellent 
customer/exhibit interaction 

Exhibit spaces should 
branch off of one another in 
a ordered sequence and 
promote hierarchy to bigger 
exhibits. The sequence 
should follow a specified 
mapped layout. 

The exhibit spaces should 
immerse the visitor into its 
environment by being large 
scale and representative of a 
natural habitat 
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Education Goal Statement 

The facility should provide 
information in exhibit areas 
to teach viewers about each 
exhibit 

Performance Requirement Concept Diagram 

Information panels should 
be located in close proximity 
to exhibit areas 
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Table 2.2 Continued 

Privacy Goal Statement 

Research areas should be 
separated from public areas. 

Performance Requirement 

Areas for research and 
exhibit spaces should have 
separate circulation spaces 
and spaces should not 
intersect. 

Concept Diagram 
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Spatial Analysis 

Spatial Descriptions 

Spatial organization for the facility consists of two primary elements. These are 

research areas and exhibit areas. Within these areas there is interaction among human 

users of the facility and animal exhibits. This interaction must be expressed with focus on 

circulation within and between these facihty areas (Figure 2.13). The functional design of 

these spaces must reflect this aspect of open circulation both in the private research and 

public exhibit areas and correlate with the secondary spaces. 

I RESTROOMS 

ENTRANCE AREA 
EXIT AREA 

AUDITORIUM N L GIFT SHOP I 

EXHIBIT AREAS | 1 STORAGE "| 

ADMINISTRATION 
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\ REPTILE RESEARCH L A B " ! ^ 1 RESEARCH WORK ROOM | 

I BREEDING AREA ^ 

I 
I QUARANTINE AREA 

I 
I LOADING AREA | 

MEDICAL STATION 

I 

VETINARIAN AREA | 

Figure 2.13 
Spatial Diagram 
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Table 2.3 
Activity Analysis/Spatial Requirements 

Space 

Research Laboratory 

Work Room 

Veterinary 

Staff Meeting/ Lounge 

Breeding Area 

Food Prep./Storage 

Quarantine 

Exhibit Areas-Human 

Auditorium 

sq.ft. 
2000 

200 

200 

100 

2000 

150 

1500 

5000 

1200 

Activity 
Studying 
Writing 
Reading 
Testing 

Studying 
Writing 
Reading 
Testing 

Operating (surgery) 
Dissecting 
Injecting 
Feeding 
Treating 

Talking 
Relaxing 
Meeting 
Eating 
Drinking 

Propagating 
Breeding 
Feeding 
Incubating 
Observing 

Preparing 
Storing 

Quarantining 
Holding 

Talking 
Viewing 
Observing 
Learning 

Walking 
Watching 
Sitting 
Touring 

Space 

Exhibit Areas(Animal) 

Curator 
Staff 
Desk Areas 

Rest rooms 

Medical Station 

Entrance Area 

Gift Shop 

Storage Area 

Mechanical Area 

sq.ft. 
15000 

150 
200 
210 

160 

36 

500 

250 

200 

300 

Activity 
Climbing 
Basking 
Eating 
Drinking 
Swimming 
Bathing 
Mating 
Sleeping 
Fighting 

Writing 
Reading 
Calling 
Organizing 
Scheduling 

Washing 
Cleaning 

Treating 
Disinfecting 

Greeting 
Informing 
Paying 
Entering 
Exiting 

Buying 
Looking 
Selling 
Stocking 

Storing 
Packing 
Holding 

Heating 
Cooling 
Pumping 
Ventilating 
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Exhibit Areas 

These areas will house the displays of the reptile species and habitat creations The 

Exhibit areas consist of two areas. These are the patron viewing spaces (Exhibit areas -

human) and the reptile enclosure spaces (Exhibit areas - reptile). The two are intertwined 

and share the same area. These areas allow for public display of the reptile species. 

Exhibit Areas - Human (Interior) 

• Activities: Human activities in this space include: Talking, Viewing, Observing, 

Learning, Walking, Watching, Sitting, Touring. 

• Occupants/Users: The users of the space will be primarily visiting patrons. Staff will 

also this space. 

• Accessibility: The area must be immediately accessible from the entry/exit area. It 

must be adjacent to the auditorium and rest rooms. It must also be accessible to the 

storage areas and the Reptile Research Rooms. 

• Equipment: Throughout the exhibit areas there should be several stations where 

visitors can stop and learn about different aspects of reptile species. Also, throughout 

the area there should be resting benches or other sitting areas for patrons. 

• Design Criteria: The floor system should be designed to withstand wear and abuse, as 

well as, continuous cleaning. The layout of the exhibit space should allow for fluent 

flow between different areas. The plan should follow a mapped layout for easy visitor 

orientation. Lighting for the exhibit areas should be at a lower level to allow for 

contrasting illumination by the exhibit lighting. 
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• Design Response: Due to human traffic flow, the use of 1 inch thick clay tile should be 

used for creating a durable floor surface that can withstand wear and continuous 

cleaning. The exhibit space layout should be designed so that there is two-way routes 

for visitors to follow. Specific exhibits should be niched off and attract visitors into 

the area away from main traffic flow but also allowing them to return in the same place 

so as not to disorient the visitor (Figure 2.14). The exhibit halls should be dimly lit, 

around 5-10 foot-candles so as to contrast with the lighting in the exhibits. The 

lighting in these spaces should be ambient accommodated by the use of fluorescent 

fixtures and lamps aimed at the floor surface. A minimum ceiling height of around 10 

feet should be sufficient to accommodate exhibit viewing. Minimum hall widths of 7 

feet should be adequate for two way visitor traffic. 

Figure 2.14 
Exhibit Area Circulation 

The circulation for the exhibit areas must follow exhibit layout and should be designed not 
to disorient visitors. 
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Exhibit Areas - Reptile (Interior) 

• Activhies: Reptile activity in these space include: Climbing, Basking, Eating, Drinking, 

• Swimming, Hunting, Bathing, Mating, Fighting, Sleeping. 

• Occupants/Users: The occupants of these spaces will be the different reptile species. 

• Accessibility: These spaces must be accessible from the Reptile Research room. 

Accessibility will be accomplished through the rear and/or top of the enclosures. 

Enclosures/Spaces adjacent and coexisting with Exhibit hall areas. 

• Equipment: Due to the variety of species the equipment will vary. There are 

requirements for fluorescent and incandescent lighting. The spaces will need access to 

a water supply (plumbing) for watering and cleaning. Specific plants tolerable of such 

conditions might be used in the enclosures. Natural or Artificial Climbing/basking 

branches need to be set up. Tempered glass or lexan glazing (transparent) need to be 

used for separation between animals and human viewers. 

• Design Criteria: The spaces must be designed for ease of access, heating, lighting, 

cleaning, and viewing. The space must also be of adequate area and usefulness for 

each species contained. The materials should be adaptable to form a habitat for the 

species contained. 

• Design Response: For the reptile exhibits, area requirement specific enclosures should 

be designed around exhibit halls. Small space enclosures should be designed with the 

transparent side facing the exhibit areas (Figure 2.15). Each enclosure should be 

species-climate specific. The enclosures should be adaptable to a change of 
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appearance or species. The spaces should be able to accommodate mechanical system 

connections. The floor system should be able to accommodate various soils and 

consistent watering. The floor system should be concrete based to support rock and 

vegetation. A grated floor drain should be centrally located to drain excess water from 

the enclosure. Enclosure sizes vary depending on animal housed but should be lit by a 

combination of natural sunlight and fiill spectrum fluorescent and H I D . fixtures. The 

intensity of the lighting is also species dependent but a normal level should be around 

100 foot-candles. 

Figure 2.15 
Exhibit Area 

The exhibit areas should be connected to the circulation paths but separated for safety. 

Future Exhibit Areas (Exterior) 

• Activities: These areas will hold an outdoor exhibit during summer months. 

• Occupants/Users: Facility visitors and staff 

• Accessibility: The area should be connected to the interior exhibit spaces. The staff 

should have some access points to enter the exhibits and work with them. 
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• Equipment: Large fences, plant materials, walking surface 

• Design Criteria: The area should provide some movement path for visitors to 

experience the exhibits. There should be some shading devices along the paths and 

exhibits. There should be adequate separation between the exhibit animal and facility 

visitors for issues of safety. 

• Design Response: The use of natural plant materials should provide shading for the 

visitors (Figure 2.16). Concrete and steel fences should serve as safety barriers. The 

design of the exterior areas should allow for direct connection to the facility interior 

exhibit areas. The connection should allow direct sight lines to the exhibit to promote 

visitor orientation and not disrupt the exhibit layout. 

Figure 2.16 
Outdoor Exhibit 

Plant materials should be used to provide shading for the outdoor exhibits. Vegetation 
should also allow breezes to penetrate and dissipate heat. 

Reptile Research Lab 

• Activities: An area dedicated to research projects with reptile species. Research will be 

carried out in the animal enclosures. Activities include: Studying, Testing, Examining 
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• Occupants/Users: The users of this area will be the research staff. Reptile keepers 

will also access this area. Reptiles in this area will be part of research projects. 

• Accessibility: The research lab must be adjacent to the research work room, 

veterinarian area, breeding area, medical station, quarantine area, and have a 

connection to the administration areas. 

• Equipment: In this area, the reptiles need to be housed in units for study. These can 

be glass, fiberglass, wood or plastic containers. Each container will need adequate 

ventilation and individual fluorescent and/or spot lighting. The area must have work 

desks and laboratory tables for out-of-enclosure study. 

• Design Criteria: Since this area is a laboratory research environment, a clean 

environment is a necessity. Therefore materials that don't absorb odors and that clean 

easily will be needed. Adequate circulation room is needed surrounding these tables, 

as well as around reptile housing (Figure 2.17). 

• Design Response: Based on the criteria, a water-treated concrete floor should be used 

with concrete walls and ceiling. A ceiling height of 10 feet will allow adequate room 

for stacked units. Floor drains should be located at the perimeter with a sloping floor 

for drainage. Tables should be centrally located with reptile containers surrounding 

the perimeter. Each housing unit will be lit by full spectrum fluorescent lighting. The 

area should be generally lit by uniform fluorescent lighting. 
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Figure 2.17 
Work Area 

Adequate circulation area should be designed surrounding work areas. 

Research Work Room 

• Activities: This area will serve as a literature resource and writing room. Staff can use 

this space for reading and writing concerning ongoing projects. Writing, Reading, 

Research 

• Occupants/Users: Facility research staff, facility staff. 

• Accessibility: The room must be adjacent to the reptile research lab and be accessible 

from the veterinarian area, medical station, quarantine, and breeding areas. 

• Equipment: The area should contain a computer, printer, fax, and phone. It should 

include a desk and chairs. 

• Design Criteria: Because of the sensitivity of the office equipment, the room will need 

an insulated door and walls. It should not be connected to the mechanical systems of 

the research/laboratory areas (Figure 2.18). The room is a private function room that 

should be separated from the environment and noise of the research areas. 

52 



• Design Response: The room should be designed within the research space but should 

be a separate unit. The walls should be insulated and should protect the interior from 

the high humidhy and temperature of the research areas. The space should have its 

own HVAC register and return. Ceiling height for this area will be a minimum of 8 

feet. The room should be lit by natural sunlight during the day and uniform 

fluorescent fixture with parabolic diffusers and incandescent task lighting at night. 

Figure 2.18 
Work Room 

Work room should be separated from mechanical system of research laboratory areas. 

Breeding Area 

• Activities: This area will primarily hold enclosures for breeding species purposes. 

Breeding, husbandry, incubating 

• Occupants/Users: Reptile keepers/breeders, research staff, breeding reptiles. 

• Accessibility: The area must be accessible from the research lab and work room. 

• Equipment: The area must be able to house the enclosures, supplies and egg 

incubators. 
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Design Criteria: The area will be filled whh reptile enclosures. Similar to the research 

lab, the area must be easily cleaned. These reptile enclosures should be fixed areas 

within the room 

Design Response: Based on the criteria, a water-treated concrete floor should be 

used. The walls should be concrete. The breeding enclosure walls will be constructed 

of concrete with manipulations for holding vegetation. The breeding enclosures 

should have access to natural sun lighting, as well as, full spectrum fluorescent and 

H I D . fixture lighting (Figure 2.19). The general area of the space will be lit by 

uniform sun light and fluorescent fixtures with a minimum ceiling height of 10 feet. 

Floor drains should be located at the perimeter with a sloping floor for drainage. 

Tables should be centrally located with reptile enclosures surrounding the perimeter. 

Figure 2.19 
Breeding Area 

Breeding areas should be designed with exposure to natural sun light. 
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Food Preparation/Storage 

• Activities: A small area to store and prepare food for the facility reptile species. 

• Occupants/Users: Facility staff 

• Accessibility: Centrally located to all staff'reptile areas (Figure 2.21). 

• Equipment: Refrigeration equipment. Storage for food supplies and food, small 

heating elements for warming of food 

• Design Criteria: A clean area for food preparation and organization for distribution 

Direct access for staff members to circulate to and from exhibit areas. Direct access to 

storage of food items. 

• Design Response: The area will be incorporated into a central position between the 

research/staff areas and the exhibit areas. Direct access through the space will be 

obtained. Ambient lighting can be accommodated by fluorescent lighting. Adequate 

circulation space will be provided around food preparation tables and refrigerated and 

stored food items. 

Veterinarian Area 

• Activities: This area will serve as the medical area for the in-house reptiles. Simple 

procedures such as injections or complex surgery will take place in this area. 

Operating (surgery). Dissecting, Injecting, Feeding, Treating 

• Occupants/Users: Veterinarian personnel, facility staff 

• Accessibility: The area must be adjacent to reptile research room and accessible from 

the exhibit areas. It must be adjacent to the quarantine area. 
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• Equipment: Refrigeration equipment, medicine storage equipment, work tables (2), 

temporary reptile enclosures, work lights 

• Design Criteria: The area must remain clean and sanitary at all times. It should remain 

free of contamination from other work areas. 

• Design Response: The room should have a central floor drain. The room will be 

constructed of concrete walls with a smooth finish. The lower three foot portion of 

the interior walls should be lined with polyurethane foam board for reptile safety. The 

room will be climate controlled and lit by uniform fluorescent lighting of 100 foot-

candles with a ceiling height of 10 feet. There will be moveable halogen task lighting 

for table procedures (Figure 2.20). 

Figure 2.20 
Veterinarian Area 

The veterinarian area should incorporate movable task lighting. 
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Medical Station 

• Activities: A small area to keep medical supplies. First Aid. Area used for incidents 

and accidents involving staff.. 

• Occupants/Users: Facility staff 

• Accessibility: Centrally located to all stafD'reptile areas (Figure 2.21). 

• Equipment: Storage for medical supplies. Medicines, anti-venom. An industrial size 

sink with hose attachment. 

• Design Criteria: A clean area for storage and self-treatment of wounds. 

• Design Response: The area will be incorporated into an alcove to remain obvious but 

accessible from all directions. The niched area will accommodate only 36 square feet 

and will be lit by general fluorescent illumination. 

Figure 2.21 
Medical Station 

The medical station should be open and accessible from all directions of the research 
laboratory. 
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Administration 

Curator Office - An office space for the head curator and secretary 

Staff Offices - Offices needed for personnel (2) 

Desk Areas - An area to hold desk space for staff. These areas should be located near the 

exhibit areas (private) and the other offices. 

• Activities: Writing, Reading, Calling, Organizing, Scheduling, Filing 

• Occupants/Users: Curator, Staff 

• Accessibilhy: The Offices should have a connection to the private staff areas, as well 

as, the auditorium and main exhibit spaces. The offices should have separate 

entry/exit. 

• Equipment: Desks, computers, copier, fihng cabinets, chairs, tables 

• Design Criteria: The offices space design should encourage interaction between the 

facility and the offices. The offices should be private but not separate from the public 

areas of the facility. The spaces should share a common hall accessible to private 

stafif'reptile areas. 

• Design Response: The offices should be designed in a separate area from the public 

exhibit spaces but should remained connected. The offices should share a view of the 

exhibit spaces both interior and exterior (Figure 2.22). All the offices will be lit by sun 

light and general fluorescent illumination for night use. Minimum ceiling height will be 

8 feet. Stud walls will separate the office spaces. Glazing v^ll be triple pane gas filled 

windows for efficiency. 
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Figure 2.22 
Office Areas 

The office areas should have visible access to exterior. 

Work Meeting/Lounge Area 

• Activities: This space will serve as an informal meeting area for staff and as a retreat 

area from the work environment. 

• OccupantsAJsers: Staff, Guests 

• Accessibility: It should be adjacent to the Research Work area. 

• Equipment: 10 person meeting table, desk, chairs, bulletin board, projection screen, 

coffee machine, small refrigerator. 

• Design Criteria: The interior should represent a formal atmosphere for staff and 

visiting guests. The area should respond to the staff as a formal area and as a lounge 

area. 

• Design Response: The room should be finished with wood paneling and oak table 

and chairs. The ceiling height of 10 feet should accommodate fluorescent task lighting 
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for the table area (Figure 2.23). The room should have easy entry and exit for 

continuous use as an informal space as well. 

Figure 2.23 
Lounge Area 

The lounge area should have adequate lighting at table area. 

Auditorium Area 

• Activities: This space will house a projector and screen for in-house film presentations. 

Sitting, viewing, observing, learning 

• Occupants/Users: Facility visitors, Staff 

• Accessibility: There should be direct access from the Exhibit areas. There should also 

be a connection from the administration/office areas. 

• Equipment: Projector, movie screen, movable seating for at least 60 persons. 

• Design Criteria: The space should be multi-use. The space should have easy entry/exit. 

There should be adjacent storage areas for equipment. 

• Design Response: The auditorium area have a flat floor and a raised movable stage 

for presentations. It should be in shape and constructed primarily of concrete with a 
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minimum 15 foot ceiling height. The area should be generally lit by fluorescents of at 

least 30 foot-candles (Figure 2.24). The seating should be specifically formed in a 

layout to allow optimum viewing of the stage area. The seating should be staggered 

for film viewing yet moveable and storable for other uses of this space. Design for 

storing film and presentation equipment should allow staff access. 

Figure 2.24 
Auditorium 

Auditorium area should have controlled lighting conditions for stage area. 

Rest Rooms 

• Activities: Washing, Resting 

• Occupants/Users: Visitors, Staff 

• Accessibility: There should be restroom access from entrance areas/Exhibit area. 

• Equipment: Water closets, urinals, sinks, partitions 

• Design Criteria: The restroom areas should be easy to clean 
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• Design Response: The areas should have floor drains. The area should be surfaced 

with tile. Minimum ceiling height will be 8 feet with task lighting at sink area and 

ambient lighting provided by ceiling skylights or wall block glazing (Figure 2.25). 

Figure 2.25 
Rest Rooms 

The restroom areas should be lit by dif^sed natural light. 

Gift Shop 

• Activities: Purchasing, Selling, Stocking, Viewing 

• Occupants/Users: Visitors and Staff 

• Accessibility: The shop should located adjacent to the entrance/exit area. 

• Equipment: Shelves, racks, register, tables. The merchandise displays are to be lit by 

task incandescent or halogen track, eye mount and recessed fixture lighting. 

• Design Criteria: The area should be inviting to visitors and be clearly visible. The 

displays should be well Ih so as to attract patrons. 

• Design Response: The shop will have a minimum ceiling height of 8 feet. The shop 

should be located adjacent to the entry/exit area to attract patrons. The shop should 
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use an interesting and inviting color scheme with wall murals. The space should be 

generally lit by natural sunlight and will have focused halogen lighting on display items 

(Figure 2.26). 

Figure 2.26 
Gift Shop 

Movable halogen ceiling lighting should be focused on displays. 

Entrance/Exit Area 

• Activities: This area will introduce visitors to the building. It will be an area to 

handout information, collect admission fees, and answer questions about current 

exhibits. 

• Occupants/Users: Visitors and Staff 

• Accessibility: The area should be immediately accessible from the exterior. 

• Equipment: Front desk. Ambient fluorescent lighting. 

• Design Criteria: The area should allow for easy in-flow and out-flow with separate 

entry and exit areas and doors. The entry doors should allow patrons to enter into 
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front desk area and exit doors should allow patrons to exit without combining with 

entering patrons through the use of a separation 

• Design Response: The separation should consist of plant materials. The front desk 

area should combine with the entry area and help direct visitors towards the exhibition 

area (Figure 2.27). 

Figure 2.27 
Entry Area 

Entry area should direct access into exhibit areas. 

Storage Areas 

• Activities: Areas for storing equipment and materials. Storing, Moving 

• OccupantsAJsers: Staff, Moving Personnel 

• Accessibility: The area should be located within the exhibit and staff areas. 

• Equipment: Storage shelves for hold small items. Fluorescent task lighting. 

• Design Criteria: The area should be secure and have convenient access (Figure 2.28). 

• Design Response: The storage room should have a 4 foot wide steel access door. 

The storage area can be constructed of concrete with steel shelving. 
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Figure 2.28 
Storage Area 

Storage area should be located in close proximity to research, exhibit and office areas. 

Mechanical Area 

• Activities: Areas for operating and storing mechanical equipment and materials. 

• Occupants/Users: Staff, Authorized Personnel 

• Accessibility: The area should be located near climate controlled areas. 

• Equipment: Furnace, Air Conditioning systems. Humidifying systems, plumbing 

systems, electrical systems, fihration systems, pumps. 

• Design Criteria: The area should be secure and have access to the exterior for 

maintenance reasons. The walls should be heavy and insulated and vented. 

• Design Response: The storage room should have a 8 foot wide steel access door. 

The mechanical area can be constructed of concrete and steel. 
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Notes 

Information courtesy of Interview with Matt Russel. Reptile Keeper. Dallas Zoo - Reptile 
Department. March 22. 1996. 

" Longeman K. A. and Jenik J. Tropical Forest and its Environment (New York: John Wilev & 
Sons, 1987), p. 19, 
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CHAPTER III 

CONTEXTUAL DESCRIPTION 

Overview 

The site in Zilker Park is owned by the city of Austin Parks and Recreation department 

and is located adjacent to the Austin Nature center. The she is a slightly sloping area situated 

on a plot of land separated from the Nature Center by Stratford Drive The site overiooks 

Lake Austin and is bordered by the overhead Mopac highway The location of the site is at 

the Northeast portion of City of Austin Topographical map, G-22-2 and the Southeast comer 

of map, G-23-3 (Figure 3.4). Austin was selected as the site for many reasons: 

1. Austin is a fast growing city and carries a lot of exposure with it. 

2. Austin does not have a facility of this type. 

3. Austin carries a diversified audience. 

4. Austin has a moderate climate. 

5. Centrally located among other zoological gardens. 

6. Centrally located among universities. 

Goals and Objectives 

For the chosen site, specific goals concerning preservation of the natural environment 

and architectural justification are: 

• To adapt a tropical climate to a foreign atmosphere in an interior environment. 

• To use the site as a vehicle for holding an educational facility. 

• To preserve the natural context of the she. 
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• To utilize existing site conditions including slope, drainage, and existing parking area 

under Mopac overpass. 

• To coordinate with the existing Austin Nature Center as an education facility. 

Facility Environment Context 

"One of the primary reasons for conducting zoo research is to promote 
conservation"^ 

The Adjacent Austin Nature Center focuses on native environment and wildlife 

preservation and education. The Zilker park area is itself a land preserved for nature and 

human use. The theme of an environmental connection fits well within the this context. The 

focus on preservation of environment and animal life is becoming increasingly important. The 

design of the Reptile Display/Research Center will focus on preserving and educating about 

reptile species from tropical areas of the world. 

Due to the tropical nature of the habitats, design of such a representative environment 

must include a working ecosystem of plant materials and their environments. This may be 

accomplished through providing such plant species with their specific requirements. These 

include nutritional, soil, lighting, temperature, humidity, spatial, companion species and care 

taking. These natural factor requirements must be taken into consideration and dupUcated in 

an interior habitat. 

Tropical Forest Areas 

Habitats of tropical origin consist of four categories of forest regions. These are based 

on micro-chmates, soil and human interference. The four categories are according to 
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Longman and Jenik^ are: 

1. The American tropical forest region (including parts of South America, Central 

America, the Galapagos Islands and the Caribbean 

2. The African tropical forest region (including the Zaire Basin, the coastlands of 

West Africa, the uplands of East Africa and Madagascar 

3. The Indo-Malaysian tropical forest region (including parts of India, Burma, the 

Malay peninsula and many of the South East Asian Islands 

4. The Australasian tropical forest region (including North-East Australia, New 

Guinea and the adjacent Pacific Islands). 

Among the Forest regions there are three classifications according to Koppen^: 

Af- permanently wet rain forest: all months have sufficient precipitation; 

Am - seasonally humid or subhumid, evergreen rain forest, with a few months 
have arid characteristics; 

Aw - dry period in the winter of the corresponding hemisphere - subhumid or 
xeromorphic forests, savanna-woodlands, and savannas. 

Koppen defined these characteristics based on rainfall variation and regional humidity. 

According to Longman and Jenik,"̂  Critchfield classifies tropical climate into five regions: (1) 

rainy tropics, (2) monsoon tropics, (3) wet and dry tropics, (4) tropical semi-arid, and (5) 

tropical arid climates. The first two classifications are defined as climax tropics. 

Tropical forested areas are classified according to several traits. The foremost trait is 

the amount of rainfall a micro-climate receives. Rainy tropical climates include: "the Amazon 

Basin, windward coasts of Central America, Congo Basin, eastern coast of Madagascar, and 
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much of tropical South-East Asia."^ These areas usually have annual rainfalls of over 78-118 

inches. Temperature ranges are also a factor in discussing classification. According to 

Longman and Jenik, the average annual air temperature of tropical forest regions is 27 degrees 

Celsius. In heavy rain tropics the maximum temperature seldom reaches past 38 degrees. The 

minimum usually does not drop below 15-20 degrees Celsius. Current studies show that the 

forests areas reflect upon the amount of rainfall the area receives and consequently affects the 

temperature ranges. Longman and Jenik state that deforestation has caused ruptures in the 

natural rain cycles thereby threatening other areas other than the immediate area being 

destroyed.^ 

Soil classification in tropical lands reflects upon the amount and types of species 

present in the areas (Table 3.1). The topography of tropical areas influences the soil types. 

These areas are called catenas. Different plant and animal species inhabit the areas with 

different catenas. 

Table 3.1 
Soil Categories Present in Tropical Forest Regions 

(adapted from Longeman and Jenik ) 

TheFAQ/UNESCO soil cdegoiies apprcwm^e 
comparisons vAh olher soil dassificatlGns (After 
Bumham 1968 and Whtmore 1QZS') 
FAQAJNESCO USDA Local Names, S.E.Asia 
-1968 -1967 (Dudai and M cwim an, 

1964) 
Fluvisds 
Thianic fluvtsols 
Regosis 
Vtertisds 
Andosols 
Cambisois 
PodzDis 
CiTGmIc luvisols 

deysols 
Acrisols 

Nitosols 

Ferralsols 
Histcsols 

Fluverts; Aquerts 
Aquents 
Psammerts; Ortherts 
Vertisds 
Andepts 
Tropepts 
Spodosds 
Ustalts 

Aquqots 
Ultjsds 

Oxisds 

Oxisds 
Histosols 

AilutiaiSdis 
Acid sulphaAe sdisd 
Regosds 
Grumusds 
Andosols 
Browi torest soils 
PodzDis 
Non-csidc browi sd Is; 
Red-brovtn earths 
Lowhumic gley sdls 
Red-yetlowand grey 
podZDiJcsdIs 
Dark red and reddish-
browi tetosols 
Red-yellowlailosols 
Organic sdls 
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In Figure 3.1, the topography dictates the vegetation. The top levels, where water 

levels are less due to runoff are a drier forest whh open grassy areas. The lower levels 

indicate swampy and flooded forest areas dictating different vegetation.. The figure on the 

left (a), displays three different soil catenas from African tropical forests; A = Weakly 

differentiated catena, B = moderately developed catena, C = strongly expressed catena, with 

swamp forest at the bottom and drier forest at the top.^ The figure at right (b), displays types 

of South American tropical forests; A = white water river valley, B = black water river valley, 

1 = tropical lowland rain forest, 2 = Varzea lake, 3 = swamp dominated by graminoid herbs, 4 

= tropical alluvial forest, 5 = river bed, 6 = tropical peat forest - Igapo forest. The arrows 

denote fluctuation in water level.^ 

.^flSu^ 

^PCZi. 
mmm. 

(b) 
Figure 3.1 

Topographical Relationship in Tropical Forests 
10 

Nearly all energy inputted into a tropical forest ecosystem comes from solar 

radiation. Typically there are vertical layers in tropical forest systems that receive different 

intensities of the sun's radiant energy. The canopy layers receive the full exposure to 

these light levels usually around 100, 000 lux units (Figure 3.2). At the ground hght levels 
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are much lower due to the fihering action of foHage, branches, and twigs. These levels are 

around 800 lux and less. " Different light levels throughout the forest layers dictate the 

present vegetation at these levels. 

Figure 3.2 
Penetration of Sun Light through Canopy^^ 

A combination of rainfall, soil condhions and solar energy determine the structure 

of the tropical forests, as well as, the types of vegetation that thrive there. These factors 

have a direct effect on type of foliage, height, and abundance (of vegetation and wildlife). 

The characteristics of the vegetation also have a reverse influence on the soil conditions 

due to decaying plant matter on the forest floors. 
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Table 3.2 
Possible Layer Classifications of Tropical Forest Areas in Africa 

(adapted from Longeman and Jenik'^) 

Theoretical layering in tropical forest, based on West 
African rain forest and evergreen seasonal forest 
Layer Brief description 
Upper tree layer Emergent trees, woody climbers and epiphytes 

above 25 m 
Middle tree layer Large trees and woody climbers from about 

10 to 25 m 
Lower tree layer Small trees and saplings reachmg about 

5 to 10 m 
Shrub layer Tree seedlings, shrubs, krummholz, small pigmy 

trees from 1 to 5 m 
Herb layer Smaller tree seedlings, forbs, graminoid plants, 

ferns and bryophytes up to 1 m 
Upper root layer Compact root-mass in the surface soil down 

to 5 cm 
Middle root layer Less abundant tree roots in the subsoil from 

about 5 to 50 cm 
Lower root layer Scattered tree roots below 50 cm 

Woody plants of tropical forest regions make up the tree and shrub layers (Table 

3.2). These larger plants will be suhable for use in a recreated habkat area (Table 3.3). 

For the most part, when deforestation occurs (for example: slash and bum) the larger 

woody plant species are destroyed and the ruined land cannot support the regeneration of 

these plants. Although h is quite a large task to identify every species that thrive in every 

tropical forest, it will be the task of the facility to recreate a ecological habitat that is 

representative of a certain tropical regions. In doing so, the facility can represent the 

appropriate environmental and cHmatic concerns of these tropical environments and 

expose such a habhat to the public in a native architectural setting. Because of the nature 

of these equatorial zones, species that inhabh similar tropical sub-zones of the primary 

regions (Table 3.3) can inhabit within the same cUmatic conditions therefore giving a 

unique representation of nature's coexistence throughout the worid 
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Table 3.3 
Typical Woody Plants of Tropical Forest Regions 

(adapted from Longman and Jenik^ )̂ 

Tropical Forest 
Region 

Family Genus 

American Leguminosae 

Sapotaceae 
Meliaceae 
Euphorbiaceae 
Myristicaceae 
Moraceae 
Lecythidaceae 

Andira.Apuleia, Dalbergia, 
Hymenolobium, Mora 
Manilkara. Pradosia 
Cedrela, Swietenia 
Hevea 
Virola 
Cecropia 
Bertholletia 

African Leguminosae 

Sterculiaceae 

Meliaceae 

Euphorbiaceae 

Moraceae 

Sapotaceae 
Ulmaceae 

Aibizia, Brachystegia, 
Cynometra, Dialium, 
Erythrophleum, 
Gilbertiodendron 
Cola, Nesogordonia, Tarriettia, 
Triplochiton 
Carapa, Entandrophragma, 
Khaya, Trichilia 
Drypetes, Macaranga, 
Ricinodendron. Uapaca 
Antians. Chlorophora, Ficus, 
Musanga 
Afrosersalisia, Chrysophyllum 
Celtis 

Indo-Malaysian Dipterocarpaceae 

Moraceae 
Anacardiaceae 
Actindiaceae 
Daphnlphyllaceae 
Dilleniaceae 
Gonystylaceae 

Dipterocarpus, Dryobalanops, 
Hopea, Shorea, Parashorea 
Artocarpus, Ficus 
Mangifera 
Actinidia 
Daphniphyllum 
Dillenia 
Gonystylus 

Australasian Myrtaceae 

Dipterocarpaceae 
Casuarinaceae 
Himantandraceae 
Corynocarpaceae 
Dilleniaceae 
Menispermaceae 
Cunoniaceae 

Eucalyptus, Agonis, Baeckea, 
Backhousia, Osbornia 
Dipterocarpus 
Casuarina, Gymnostoma 
Galbulimima 
Corynocarpus 
Hibbertia 
Carronia 
Ceratopetalum 
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Context Analysis 

Historical Context 

Figure 3.3 
Austin, Texas^^ 

As the state capital of Texas, Austin was founded in 1839 (Figure 3.3). The city is 

the center for ranching, poultry, dairy, cotton and grain area. Presently, it is the center of 

electronic and scientific research. Austin represents a diverse community. It's most 

recent recorded population is over 900,000. 

Physical Context 

The general area of the she is open and slightly sloping (Figure 3.4). No 

substantially plantings occur there. There are a few young trees near the south border, 

Stratford drive, and the rest of the she is covered with grasses and wildflowers. To the 

east is the overpass of Mopac highway. The west of the she slopes down to a drainage 

inlet of the River. At present, the she is unused, except for a large pile of mulch used by 
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the chy's landscaping needs. The majority of the selected site is relatively treeless and 

consists of mostly brush and grasses. To the North side of the she, tree density thickens 

whh small trees, sloping down toward Lake Austin (Colorado River) with views across to 

the downtown area. 

Across Stratford drive there is a path and a drive entrance for the Austin Nature 

Center (see Facility Research Case Studies). In the east portion of the she, underneath 

Mopac highway there is a parking area. This area can also be used for parking for the 

facility. Since h is underneath the highway, no destruction of the she is needed for a large 

area of paved parking. To the North of this parking area is a pedestrian bridge which 

extends over the river and connects to Lake Austin Park and Trail areas. This bridge will 

allow pedestrian and bicycle access as well as access to satellhe parking areas. This bridge 

also connects the Zilker Park walking trails to the she entrance. 

Mopac Highway serves as the east border of the she (Figures 3.5, 3.10 and 3.7). 

The only vegetation is at the far north end where small trees slope down to Lake Austin 

(Figure 3.6). The she is gently sloping west to a drainage stream which catches Lake 

Austin over flow (Figure 3.8). The south side of the she is bordered by the hill where the 

Austin Nature Center shs (Figure 3.9). To the north are spectacular views of downtown 

Austin. 
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Figure 3.4 
The Site and Surroundings (see corresponding Figures 3.5-3.10) 

Map courtesy of City of Austin Engineering Department. 
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Figure 3.5*^ 
View Looking North East Toward Mopac Highway Overpass. 

Figure 3.6 
View Looking North East Across from Austin Nature Center Drive. 
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Figure 3.7 
View Looking North East 

Figure 3.8 
View Looking West 
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Figure 3.9 
View from under Mopac Highway Looking Toward Austin Nature Center Entry, 

Figure 3.10 
View Looking North West under Mopac Highway Towards Parking Area. 
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She Condhions 

The design of a recreated southern tropical region in an interior environment 

would require a rehance on the H.V.A.C. system of the facility. The use of Austin's 

climatic condhions might lessen this dependence. Austin has a humid subtropical 

moderate climate with an annual preciphation of 31.9 inches. The lowest average monthly 

temperature is 49.1° Fahrenheh in January and the highest average monthly temperature is 

84.7° Fahrenheh in July. Average relative humidity is 66.8 percent for the year. The 

growing season lasts 270 days.̂ ^ 

Due to the temperature ranges of tropical forest the energy use of the facility 

would be during the winter months where the difference between average winter tropical 

forest temperature and Austin temperature would be 11-16 degrees and the summer 

months where cooling is needed for comfort. Based on this, the design of the facility must 

incorporate use of solar heating during the winter months to reduce heating costs. The 

average summer temperatures are roughly equivalent but the cooling load for visitor 

comfort outside of exhibition spaces will be high due to the fact the facility hself must hold 

high temperatures inside during the summer. Therefore ventilation flow through the 

facility must be present to compensate for some of the discomfort. Throughout the year, 

Austin winds prevail from the south which allows for adequate natural ventialation of 

building surfaces during hot months. Both summer and winter seasons, however, must 

simulate the humidity and amount of preciphation for the habhat areas for both plant and 

animal species. The difference in annual preciphation is around 45-90 inches. Design of 
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such areas for the facility must incorporate a recycling water system and humidity control 

system. Due to the fact that the annual humidity is 66.8 percent there Austin represents a 

suitable site for this system. 

Soil 

To accommodate a ecological habhat, live plant species must be obtained and the 

requirements for these species must be met. Proper soil for tropical species is needed. 

Aside from climatic conditions, soil condhions between Austin and tropical areas are 

contrasting. The soil at the she for the facility is composed of mainly rock and clayey 

gravel soil. Although soil characteristics of tropical areas vary, the majority of the soil has 

good drainage and is rich in nutrients and micro-organisms. To achieve sustainable soil, 

replacement of existing soil with rich tropical soil is necessary. The habitat, however, 

must create a cycle of renewing soil nutrients through dead vegetation litter and micro

organisms of the forest floor. 'T)irect nutrient cycling prevents major nutrient loss in 

undisturbed forest."^^ While h is impossible to duplicate exact soil conditions, recreating 

compatible soil reflects upon a working ecosystem for the health of all species contained, 

both plant and animal. There are many variables involved with recreating a foreign 

tropical environment into a native environment. Doing so, however, might receive a 

deeper response from viewers. 

The tropical forest regions of the world are being destroyed and society is 

neglecting this fact due to lack of knowledge. Recreating a tropical habitat would allow 

visitors to experience the beauty and intrigue, as well as, the benefits and importance of 
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preserving these areas, as well as, the reptiles that inhabit these areas. Society will be able 

to learn about and understand these complex and diverse ecosystems through first hand 

experience and scientific research. As a hopefiil result, preservation efforts will grow and 

such complex, natural lands will still exist outdoors. 

Site Water Analysis 

Since the facility type will be dependent on the use of water due to its high 

humidity interior environment, there is a need to manipulate the she for this purpose. 

Since the general goal of the facility is to promote preservation of the environment, this 

also includes water resources. In order to reduce the facihty's intake of the Austin city 

water supply, water will be taken from a on-she created drainage pond and the Colorado 

River system. The waste water from the use of the river water and rain water will be 

drained back to the supply. This is what occurs naturally, site runoff drains directly into 

the Colorado River. 

The use of the drainage pond and a pump and simple on-site filtration system will 

satisfy the need for the abundant natural water supply. The supply will primarily be used 

for watering of facility plant material and the humidifying system in the large exhibit areas. 

The independent system of water use for this purpose reduces reliance on the Austin water 

supply. For the use of the rain and river water as a supply for the facility, although the use 

may be minimal on a grand scale, there are issues to consider. The filtration system must 

be designed for removing a majority of the contaminants and particles that may be present 

in the drainage pond and in the river water. With a simple system, there is the danger of 
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pollutants being pulled into the facility which may harm the plant and animal life. Care 

must be taken to minimize intake of these pollutants through the use of biological 

filtration. The intake water must also be treated for correct pH to simulate the rainfall in 

the tropical regions of the worid. Whh the intake there must be drainage of the waste 

water. Waste water will contain decayed plant matter, feces, soil particles and organisms, 

and entomological life. The existing she drainage runs in a north and west direction both 

leading to the River. Since the soil does not support adequate percolation, runoff is 

primarily how she rainfall drains. 

In areas with tropical cantenas, water runoff drains down slope to a wet land area 

where the vegetation absorbs the impurities of the settled water (Figure 3.2 (b)). In this 

habitat, the ecological system holds suhable plant and animal Hfe. The use of this 

ecological system for the recycled water supply eliminates the need for cleaning the waste 

water and the contaminants h may have contained. Once the water has been cleaned 

through this process it can be released back to the natural drainage patterns. All other 

waste water will be drained to the city sewage . 

Sociological Context 

Although this facility consists of fifty percent research and fifty percent public 

viewing, the primary purpose is a focus on education and conservation. Entry to facility 

will be granted for a small admission fee collection to help pay for expenses. The facihty 

will be open to the general pubhc and wih also be open to be used as a research facility for 

any university, state or national projects. The facility will be non-profit and will be funded 
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by this collection, as weU as, research grants, private donations, and city fijnding. The 

facility will attract visitors to park areas and give good exposure to the Austin Nature 

Center, as well. 

Due to the inherent nature of the display aspect of the facility, discussion must be 

tied to the justifiability of keeping animals in captivity for research purposes. According 

to Stephen St. C. Bostock, there are seven kinds of scientific study done in a zoo work 

environment. These are (1) Taxonomic, (2) Basic observational, (3) Reproductive-

physiological, (4) Veterinary, (5) Genetic, (6) Behavioral, (7) Productional. Aside from 

these classifications he also states four aims of the research: (1) to add to biological 

knowledge, (2) to assist care and breeding of animals in zoos, (3) to assist management 

and conservation of animals in the wild, (4) to assist the solution of human medical 

problems. ̂ ^ 

In discussing these aims there are several critical points to focus on. There is the 

issues of keeping an animal in captivity versus preserving an animal species. Branching off 

of this is the quality of the habitat the animals are placed in. Preservation and public 

education are of crucial importance in discussing the topic of keeping animals in captivity. 

These are interrelated and must be happening at the same time. An animal must not be 

kept in a cell like environment just to be looked at. The habitat must dictate the nature of 

the keeping of the species, therefore what is represented is based on the two primary 

topics of preservation and education. "We should regard it as irresponsible, even 

arrogant, to keep animals unless we are both doing our utmost to keep them as well as 
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possible (the animals are in our hands, we, as humans, have taken on the responsibility of 

looking after them), and learning everything possible from keeping them."' 

.As an educational facilit>', there are two aspects to consider. The first is education 

m research, the second is education in display There should be separation between these 

two. Private educational research work is undertaken by scientists for the aim of 

preser\^ation of certain species. Several aspects of this involve the seven classifications 

discussed above while v>ing to fulfih the four aims Bostock discusses Educational 

research through display is public oriented. Society can observe these animals in a 

re^ireated habitat and discover their natural attributes and focus on the hfe existence of the 

particular species. 'To have animals - whether few or many, individuals or species - there 

in front of you is clearly a great advantage in learning about them. You can directly 

observe their structure, proportions, colour, and pattern, details of the hah or whate\ er 

the body covering is, details of the sense organs, shape and size of their limbs, and so 

on. "~ For an animal to exist under human manipulations and conditions the native habhat 

must be recreated to simulate natural conditions. This degree of this simulation is left to 

the display arrangement and the architecture. The architecture must be able to adapt and 

support a space suitable for holding certain species in a captive recreated en\ironment. In 

this way, the architecture works in harmon\ with environment. 

As a facility mission, society' must learn to understand the reptile inhabhants and 

theh emaronments. In some cases, lack of knowledge produces uncertainty and criticism 

as well as, hesitation. There must be examples of what is not known and these examples 

must be expressed to society in as real terms as possible. The exposure of these reptiles 
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and their habhats must be done so in an effort to accomplish the mission of educating the 

public and providing further opportunity for research. If this is done in a manner in which 

the surrounding environment is familiar to the public, an architectural setting, then it can 

be accomplished. 

Case Studies 

National Zoo - Amazonia Exhibh 
(Washington DC.) 

The Amazonia Exhibh at the National Zoo is an exhibh that combines a built 

structure with a created tropical habitat (Figure 3.11,3.12). The facility planted mature 

trees for the habhat (Figure 3.13). Focus of the facility was on the abihty of the structure 

to hold a recreated environment that simulated condhions present in nature for the species 

contained. The exterior design, therefore, enveloped the interior (Figure 3.11). 

•*r 

ULTRATKDN ROOM LOWER A.\0 LfTfTR ANACONDA S.\AKEBIRD 
EXJIien PATH!, (TXTL POOL 

CROSS SECTION 

EXJSnNC. ANtMAL HOLDING AREA 
LANDSCAPE STORAGE ABOVF 

Figure 3.11 
Cross-Section of Amazonia Exhibh Space 
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Figures 3.12 
Interior Wall 

Due to lack of floor space for planting, the wall was planted. 
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Figure 3.13 
Exhibh Shell 

Builders used a crane to lift live trees in through the ceiling structure (in this case, a 40 foot, 
16,000 pound Mahogany).^^ 

The National zoo features a giant exhibit space in a linear format with two levels of 

circulation (Figure 3.11). The two levels featured above and below ground level viewing for 

the exhibit space with smaher exhibits surrounding the circulation paths. The primary source 

of light used is solar. Large amounts of glass were used in the design of the immersion area 

to create an outdoor experience in an interior environment. Large-scale walls were used to 

facilitate the inclusion of large scale trees. The facility used an on-she fihration system for its 

water use in the created exhibh ponds. There are three divisions of the whole space are the 

mechanical, exhibit, and storage areas. 
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Stuttgart Exhibit 

The following figures display a zoo exhibit in Stuttgart, Germany where architecture is 

the governing body over the natural representation of the exhibh. This case seems to 

represent the effect of architecture on the environment where the architecture^z/s in the nature 

into hs world. The aspect is that the natural world and the buih world clash and this resuh, 

the mixing of the two in an exhibit setting rather than natural, is unfortunate but necessary 

(Figure 3.14). This attribute does, however, create a famihar environment to pubhc viewers 

and may have reduced the discomfort that may be associated vAih viewing foreign species of 

reptiles (Figure 3.15). The resuh of this effect may be better understanding of the reptiles and 

may provide the information to help their existing natural habitats. 

Figure 3.14 
Outdoor Exhibh 

An outdoor enclosure for naturalistic viewing of reptile species in an architectural 
23 

settmg. 
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Figure 3.15 
Stuttgart Exhibit 

Display of visitor/animal interaction through an architectural means. 
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APPENDIX 

DESIGN DISCUSSION 

Concept 

Nature and architecture utilize patterns of energy absorption and utilization for 

purposes of sustainabihty. In nature, ecosystems have been created and function within 

the realm of certain, essential elements which sustain a balance of their inputs and outputs. 

Within these ecosystems, examples of varied plant life exists. These natural examples can 

be useful for architecture both in design and building operation similar to the natural cycles 

that are present. A person should be considered as a natural element when considering 

creating a shelter system (architecture) around him, just as he is a part of a fijnctioning 

ecosystem. Architecture should also be created as a functioning natural element m an 

ecosystem. Architecture should work in accordance with natural elements. This mcludes 

form and composition and the use of plant materials as architectural elements which can 

demonstrate this aspect of architecture being m harmony with nature. 

Form Generation 

In nature, a ninety degree angle is formed as a plant grows from the earth's surface 

with hs base point being the center of the earth's gravitational pull as a downward force. 

It is from this point that the form of the plant deviates from hs ninety degree trunk. The 

branches and leaves separate themselves by a multitude of angular movements away the 

center, growing in search of solar input. These angular movements emulate fingers 

reaching out in a fragmented, curved angular fashion. This act is, in hself, a pleasing 



attribute among all of nature, specifically among plant materials. The plant growth m this 

maimer is constructive form and mteresting natural design and encompasses hself to create 

an aesthetic shelter underneath. 

The use of the idea of angular walls, specifically, angular curving walls in 

formalized archhectural design represents this pleasmg attribute of natural plant hfe. The 

spatial composhion of such design creates natural mterest in couple with the formahzed, 

economical attributes of perpendicular waU construction. The mterest and flow of a 

structured angular curved wall adds visual, physical and emotional benefit as a reflection 

back to natural design. 

In the fecility design, this concept grew out of a seed form that represented the 

mhial cornerstone of the design which was the research area. This form grew to dehneate 

the exhibition spaces and circulation areas. The basis of the form was the perpendicular 

and angular curved walls which spread to encoir^ass the space and then closed on hself to 

define the space. This use of this form to define the space offers a reflective and 

interestmg design of natural mfluence thereby creating an emotional and psychological Unk 

to nature. In this way, the architecture can then become a reflection of nature even though 

h is a conpletely different element. The combination, however, of the features of a truly 

architectural structure which mcludes, form, materials, pattemmg, etc.... can then be 

hnked to the natural elements and not seen entirely as a separate entity. 

Three dunensionally, the &ciUty design utilizes openings to allow natural solar 

input within the exhibhion spaces and the spaces that support plant hfe. The openmgs 

create a contrast of hght and dark within the fecihty coordmating to what occurs in a 
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forested environment with hght filtration. The glazed openings themselves are solar 

oriented towards the south sknilar to plant leaves fecmg the sun to capture solar input. 

The orientation of the buildmg form is longhudinal on an east-west axis in order to 

compensate for solar heatmg. The form also utihzes the slopmg she and natural dramage 

patterns. 

Within the buildkig mterior, the circulation between the spaces references the 

buildmg form. This is seen m the chculation ramps and spaces. The large chculation 

areas throughout the structure utihze the same natural form as the buildmg hselĴ  

contmumg the reflection of the space inwardly and creatmg a hoUstic design for the users 

of the space. This attribute of the formal design encompasses hself and represents the 

fimctioning aspect of chculatmg energies of an natural ecosystem-

Design Description 

Leading from the parking area underneath the Mopac boulevard overpass the entry 

is recessed mto the overall form. From the entry area, there is a large spatial connection 

to the exhibition space and the auditoriimi, as well as, the gift shop and rest rooms. The 

lower level exhibition area combmes a large amoimt of chculation area around the 

exhibition habitats. These structural habitat areas combme natural hghting by clerestory 

skyUghtmg with a large amount of floor space for exhibh design. Viewing of these spaces 

is accomplished through frontal glazing vdth a recessed semi-circular area mto the space. 

This feature aUows three dimensional viewing of the enclosed habitat, as weU as, 

separation from the main circulation space. The exhibhion chculation area is dimly ht to 
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keep the contrast of the natural lighting in the exhibhion enclosures. Along the exterior 

wall, there are smaller exhibition enclosures which contain smaller species of reptiles and 

allow for close-up viewing of their specific habhats. 

Above the exhibition areas, the main angular curving ramp curves up five feet from 

the entry area. The elevated separation then ramps down to three feet above the 

exhibition space. Along the longitudinal ramp, there are various hands-on educational 

displays. Access to the tropical forest exhibition area is from this level. The entry then 

connects to a large circular form ramp which connects to a higher level twelve feet above, 

as well as, the ground level twelve feet below. The upper level contains an overlook of 

this large space and information displays about the forested regions contained in this large 

habitat. The ground level allows circulation around and in this forested area for viewing 

of plant species from the tropical forested areas. 

The research area connects to both the exhibition area and the forest exhibit. The 

open area circulates around the breeding spaces and the central skylight overhead. The 

office areas have separated circulation and have visible access to the north. Connected to 

the forested exhibit there is a separate plant research area with overhead visible access 

from the above research area. 

Materials 

Exterior structural walls are constructed of concrete. The roof structure is held up 

by steel framing with beams supported by concrete covered steel columns. The facade is 

decorated by concrete panels supported by the structural walls. Between the wall and the 
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panel there is urethane rigid board insulation and an air space. Located on top of the 

exterior walls are parapet walls. These walls extend above the roof plane and support 

vegetation. The interior floors are surfaced with patterned concrete and the walls are 

c.m.u. and concrete panels (Figure A.1). Low E glazing is used for aU glass openmgs 

includmg windows and skyhghts. Low E glass panels are used for the forest habhat 

supported by steel framing. 

Figure A. 1 
Entrance Area 

Mechanical systems 

Mechanical ventilation foUows a south to north pattern flow similar to the natural 

occurring ventilatuig whids. Mechanical rooms are located on the north side and provide 

for heating and cooUng of the chculation spaces. The large forest habitat area has two 

separate areas for mechanical equipment. The duct system runs along the exterior waU 

and provides ventilation from the perimeter walls inward. Forced fan ventilatuig occurs 

from intake vents at the east and west walls to the ridge exhaust fans serving to remove 
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excessive heat build-up. Separate H.V.A.C occurs above the human circulation spaces on 

the third and ramp levels. This serves to create a level of comfort for the patrons. There 

are two chmate zones in the research area. 

The ofiBce areas are separated from the main research areas where a higher level of 

comfort is needed for ofiBce work while the research areas need to hold a climate suitable 

for the reptile species. Adjommg the main research/breeding area's chmate zone are the 

quarantine area, the holding areas, the incubation room, the food preparation areas and the 

veterinary area. 

The exterior parapet walls have an arcade of openmgs to allow the v^ds to vent 

the roof surface of the structure. The recessed entrance captures breezes off the created 

pond. Planted trees direct these breezes to that entry point. At the entrance, hanghig 

vegetation is planted on the overhang above the entry door and steps up to meet the roof 

plane. This allows the vegetation to shade the entrance from the solar radiation (Figure 

A.2). 
1 

SOUTH ENTRANCEir, 

Figure A.2 
South Entrance 
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She Condhions 

Utilizing the dead space below the Mopac boulevard overpass for the facihty 

parking area leaves more natural space undisturbed. From this parking area to the entry 

point, a pond is created from the natural depression that existed. This feature creates 

cooling breezes by evaporation and offers an attractive setting for entry to the facility. 

Parking for the research staff is located near the north west entrance. The area is shaded 

by planted trees and serves as a private entry for loading/unloading and building services, 

as well as, staff usage. 

Since the large forested habitat exhibit is excavated at a lower elevation, the soil is 

graded along the exterior wall so that rainfall runoff can follow the existing drainage 

patterns along Stratford Drive down to the Colorado River. Drainage from the pond area 

also follows this pattern. From the entry path, runoff follows a northerly direction down 

to the River. From the west of the facility, drainage patterns flow to the north and west, 

down to the River. 

Final Design Plans 

The following figures (Figures A. 3 to A. 12) represent reductions of the final 

design. 
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Figure A. 3 
Floor Plan 

Figure A. 4 
She Plan 
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Figure A. 5 
Second Floor Plan 

CTION C-C 1" = 10'-
Figure A. 6 

Tropical Forest Exhibh Section 

104 

ji 



Figure A. 7 
Elevations 

Figure A. 8 
South-North Buildmg Section 

ISECT.ION 

Figure A.9 
North-South Building Section 
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Figure A. 10 
Habhat Diagram 

Figure A. 11 
Structural Details 
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Figure A. 12 
Structural and Mechanical Diagrams 
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