
� M A G I N E

D R E A M

D I S C O V E R









� M A G I N E , R E A M , I S C O V E RD D

Travis W Hamera

A thesis submitted in partial fulfillment of the requirements for the degree of

Bachelor of Architecture

at

California Polytechnic University, San Luis Obispo

June 2005

© 2005 Travis W Hamera
All Rights Reserved



I dedicate this book
with my deepest love and gratitude

to my wife

and in loving memory of my father

Trisha Hamera

David Lawrence Moorefield



C O N T E N T S

Page 9 Preface

Page 11 Abstract

Page 13 Thesis Statement

Page 15 Preschool As A Pedagogy For Science Education

Page 20 Introduction to Imagine, Dream, Discover

Page 23 Schematic Design Program

Page 37 Site Selection/Analysis

Page 40 The Architecture of Imagine, Dream, Discover

Page 57 Appendix

Page 87 Acknowledgments

Page 89 Bibliography



8



P R E F A C E

9

I
n the winter of 2002, my wife, a local marine biologist and educator, began formulating a concept for

educating children about science. Her goal was to create a non-profit learning environment that could

promote science education through play, creation, and discovery. She hoped that by providing a look into

environments traditionally inaccessible to the public, children would be inspired to learn about the

biological, physical, and chemical branches of science. A facility such as this would provide an opportunity

for the public to explore nature and develop an understanding and respect for our environment by

promoting science in a positive light.

Little did I know that I would spend the next three years in countless discussions on the subject. I found

myself intrigued not only by the architectural implications of this type of project but also by the ideas and

concepts behind it. The largest challenge appeared to involve bridging the gap between scientific tourism

(such as is seen in traditional zoos, aquariums, and arboretums) and science education. Could we downplay

the element of tourism but still emphasize the educational process? Is there an existing pedagogy to follow

that could effectively supplement the curricular framework of the public educational system? And finally,

how could the architecture of this place reinforce and exhibit the concepts surrounding this type of learning

center?

During spring of 2004, as I began researching possible topics for the senior thesis of my Bachelor of

Architecture at California Polytechnic University in San Luis Obispo, I found myself continually returning

to this project. I came to realize that this was not only a possible thesis project but that this was also an

opportunity for my wife and me to test our theories. The thesis was also a means of bringing this project to

the attention of the general public.

This senior thesis has provided me the opportunity to move forward with the conceptual creation of

“Imagine, Dream, Discover”, a science exploratorium extending beyond the traditional structure of zoos,

aquariums, and aboretums. Through the integration of real self-exploration for visitors through the

availability of “hands-on” learning materials, tools, and supplies, IDD can be effective and successful.
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This thesis is the culmination of investigations into two ideas surrounding the feasibility of creating a

new format for science education centers. The first investigation involves evaluating existing

pedagogies for educating children and either developing a new style or modifying an existing one. This

investigation is followed by an architectural application of these ideas and theories into a center called

Imagine, Dream, Discover.

There are many pedagogies for education in use today. Many of them appear inadequate for effectively

educating children in a positive and “hands-on” manner. Through my research, I have found that one

method stands out as time tested and successful: Preschool. Most members of the science community are

familiar with those who founded the curriculum used in many of today’s preschools. People such as Jean

Piaget and Friedrich Froebel were pioneers in developing theories surrounding the science of human

thought and development. By applying their principles to children of all ages we can begin to effectively

and successfully educate children about science.

The next stage of this project involved developing an architectural form to house these concepts and ideas.

I believe that I have designed a nature exploratorium that is open and engaging for all age levels to discover

and learn. By providing a facility rich in the diversity of exhibits, tools, and manipulatives, there can be

endless possibilities for learning and discovery.

Existing Pedagogies

The IDD Center

I hope both explorations will support future inquiry on the subject and the development of new science

exploratoriums around the globe.

A B S T R A C T

11
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T SH E S I S T A T E M E N T

Today’s public school system is in dire need of a supplemental educational system for teaching science to children. The current pedagogies (set

forth by many of the curricular frameworks utilized by our public systems) are inadequate, as evidenced by the lack of science-related

knowledge in our youth.

My solution is to create a non-profit learning environment for all ages centered upon accessible and interactive learning. The intention is to design

a symbiotic nature exploratorium to accommodate this science learning environment. The center, “Imagine, Dream, Discover,” is to be located

within California’s San Luis Obispo County and will include, at a minimum, the integration of the concepts behind traditional zoos, aquariums,

gardenscapes, libraries, and educational facilities in one cohesive design package that follows the requirements and needs of both the design client

and end-user client.

Programmatically, the design will address many issues including, but not limited to:

Site selection

Environmental cohabitation of ecology, energy, landscape, and architecture

Principles of sustainability where achievable

Mechanical systems integration

Safety and security

ADA Accessibility

Etc...

Other centers with similar ideas and goals have already been built in the U.S. and in various countries across the globe. The intention is to bring a

project of this dimension to the California coast. Located approximately halfway between the two major California hubs (Los Angeles and San

Francisco) San Luis Obispo C ideal location for this facility.

This project will involve the creator (a local marine biologist), and an extensive list of consultants including: the standard architect’s consultants

(structural, electrical, energy, geotechnical, etc...), consultants of personal selection (permaculture experts, local architects, etc...), and program

specific consultants (i.e. systems engineers, biologists, museum/zoo/aquarium curators, educators, and product manufacturers).

ounty is an

13
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P P S ER E S C H O O L A S A E D A G O G Y F O R C I E N C E D U C A T I O N
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John Dewey

Friedrich Froebel Maria Montessori

Erik Erikson

Jean PiagetLev Vygotsky

educating children for life
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“The terms and circumstances of human existence can be expected to change
radically during the next human life span. Science, mathematics, and
technology will be at the center of that changecausing it, shaping it,
responding to it. Therefore, they will be essential to the education of today's
children for tomorrow's world” (From Science for All Americans (SFAA),
Project 2061, http://www.project2061.org/)

Science education and the framework for teaching science have undergone significant changes and
rethinking throughout the past few decades. Developed by Science for All Americans and the National

Science Resource Center, the majority of the science curriculum within the U.S. is based on two standards
“Benchmarks for Science Literacy” and the “National Science Education Standards." Unfortunately, there
are deficiencies in the public school science curriculum. This system focuses primarily on a process of
studying the science literature with brief and occasional hands-on interaction with nature if any at all.

I believe that the existing systems need to be supplemented by a program that utilizes an existing
and successful pedagogy: the preschool curriculum developed by theorists such as Jean Piaget and Maria
Montessori. This pedagogy currently focuses only upon preschool-aged children but it is my belief that the
central ideas can be expanded to people of all ages. I believe that children can be effectively educated about
science by unifying three basic concepts of this curriculam: observation, exploration, and holism.

Preschool curriculum is currently based upon the ideas of six important theorists: John Dewey,
Friedrich Froebel, Maria Montessori, Erik Erikson, Jean Piaget, and Lev Vygotsky. The ideas of Dewey,
Froebel, and Montessori are centered on the idea of educating children by assisting them in developing
ideas and understanding, either individually or within groups of other developmentally similar children.
Erikson, Vygotsky, and Piaget focused upon exploration and play as the important elements of early
childhood education.

John Dewey began the Early Childhood Education movement in the late 19 century when he
“called for education that provided children with opportunity to learn from real objects and productive
experiences.” (Taylor, 1999) He was the first to advocate for constructing one's own ideas and learning as
opposed to the traditional methods that rely on memorization and the digestion of facts. Much of Dewey's
work was based upon and supported by the 18 century work of Friedrich Froebel. Froebel instructed
educators to observe and gently guide children, and to not interfere with the creative process. Maria
Montessori further employed these ideas with the formation of schools for underprivileged children in Italy
during the early 20 century. She believed that a child's self-esteem can be best developed by “intrinsic
motivation.” Her approach relied upon three concepts: a carefully prepared environment, attitude of

PEDAGOGICAL HISTORY
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humility (among the educators), and respect for individuality.
During the early 20 century, Jean Piaget and Lev Vygotsky began advocating for additional

key elements in early childhood development: play and exploration. Piaget believed that “a child modifies
and builds upon already constructed mental patterns to try to make sense of new experiences.” Under this
process, “knowledge is based on what the individual brings to each situation rather than on what is
accumulated from the environment.” His fundamental theory insists that “activity directed by the child is
primary in development.” Lev Vygotsky's ideas were similar to Piaget yet were focused more specifically
upon the developmental process behind the “make-believe.” He believed that play and exploration “are the
ultimate activities for nurturing capacities that are crucial for later-life successes.” They also help children to
understand the meaning and functions of “culture, life plans, and volitional motives.” These ideas are
valuable for stretching children's development.

Through the efforts of these theorists and many others, the curriculum designed for today's
preschools have been proven successful in the development of children. This success has been measured
and documented by the U.S. Department of Education’s Institute of Educational Sciences. This institute is
currently funding a four year national evaluation of preschool curricula through a program known as
Preschool Curriculum Evaluation Research (PCER). After the first year of research, studies are already
beginning to further support these successes.

The preschool curriculum provides a framework for activities focused upon developmental
experience. These activities include: participation in healthy environments, providing appropriate guidance
to children in developing stages of growth, exploration and play, creativity and self-expression, and
experience with science and technology concepts.

Beginning with a healthy environment is important in childhood development. Adults play an
important role in the process of creating these environments. This can help them to develop prosocial
attitudes and behaviors. Adult guidance has been found to be critical to developmental growth.

Play has been proven to be the most successful stimulator of development. The value of
exploration and play is the enhancement of the physical, social, emotional, and intellectual development of
children. In the case of preschool-aged children, valuable learning comes from dramatic play and
appropriate selection of play materials by the educators. Play can also lead to creativity and self-expression,
another important factor in development. Individuals are creative in many different ways and it is the
combination of raw materials, uninterrupted time, and freedom to choose activities and playmates that are
most valuable to both development and artistic expression.

Finally, it is hands-on experience with science and technology that gives children a strong grounding
and understanding of the natural world in which they participate. Children have shown a desire to learn
about themselves and other living things. Children need multi-sensory opportunities to learn about their
environment; thus requiring a strong educational focus of science appropriate to each stage of child

th
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development.

I believe this system of education can be successfully applied to all age groups. It can be further
categorized into three basic concepts: observation, exploration, and holism. According to the Project 2061
publication, Benchmarks for Science Literacy, “when people know how scientists go about their work and
reach scientific conclusions, and what the limitations of such conclusions are, they are more likely to react
thoughtfully to scientific claims and less likely to reject them out of hand or accept them uncritically.”
Furthermore, “once people gain a good sense of how science operates along with a basic inventory of key
science concepts as a basis for learning more later they can follow the science adventure story as it plays out
during their lifetime.” (American Association for the Advancement of Science, 1985)

According to the irect observation,
such as witnessing interactions within a living coral reef system, has been proven to be the most effective
way to begin the learning process. Educators such as David Elkind have shown that media, such as books
and videos, are incapable of capturing the entire cycle of life that the science curriculum is attempting to
display. The success of existing zoos and aquariums, for example, relies upon exhibiting that which cannot
be observed within an encyclopedia or documentary. Observations, however, only begin the learning
process. They serve to spark an individual's interest in a subject.

These interests should then be disseminated through a process of exploration and discovery. While
the process of observation is generally the same for all age levels, exploration varies for each individual. To
facilitate the explorations of children, they can be fairly easily separated into three groups identified by their
developmental levels.

Within the first developmental group, commonly three to six year old children, imitative, dramatic,
and sociodramatic play are most important. “Play is the basis of all later cognitive functioning” according
to Jean Piaget. This group focuses on excitement and stimulation of the sense. These children, for
example, might be drawn more to the marine sciences because of the diverse colors and sounds found
within this environment.

The next developmental group, roughly ages six to twelve, is beginning to mature beyond the stage
of traditional childhood play and desires a greater understanding of what they observe in their
environments. While they may not yet be ready for in-depth research and analysis of specific details, they
are becoming capable of understanding “the big picture." They are intrigued by interactions within the
environment and will begin to understand that life is not centered around them and that everything is part
of a greater system. At this developmental stage, children can begin to explore idea that both living and
non-living things coexist and cooperate within the world.

THE CONCEPT

If a hands-on educational system is to be successful it must equally apply the concepts of
observation and exploration. These concepts are most efficiently applied in a setting that allows both the
experiences of the individual parts and the whole systems to be experienced.

National Association for the Education of Young Children, d



The final stage of childhood development, from thirteen years old to the early adult years, involves
exploring the details. Children at this stage are maturing more rapidly and desire a greater understanding of
the scientific world. They also begin using tools in the process of exploration. These tools can vary from
those used for scientific experimentation to using computers for gathering research.

The final educational concept and quite possibly the most important is holism. Holism is the
element that ties together the vast array of scientific knowledge children will acquire. By focusing on a
holistic approach in science education, these connections that children are making can be strengthened and
reinforced.

Children also appear to show greater interest in holistic systems. An exhibit of a working
environment for example, attracts more attention than a combination of multiple exhibits, each showing just
a piece of that environment, with physical separations between each individual display. Holism can be
further emphasized by revealing the support systems. For example, by exposing an educational center's
structural support systems and the mechanical systems used to maintain exhibit environments, a child will
gain a greater understanding of immense artificial support requirements that are necessary for recreating
ecological environments that we find naturally throughout the world.

By applying the educational concepts utilized by today’s preschools we can effectively educate
children of all ages. Through observation, exploration, and holism we can create a new way of teaching that
will encourage children to learn through self discovery. This could be the idea that will assist the
educational process in transcending the traditional structure of classroom learning in which an educator
must teach that which is to be learned. Education that is discovered is likely to be retained much longer
than that which is taught.

“The principal goal of education is to create men who are capable of doing new things, not
simply repeating what other generations have done . . . men who are creative, inventive and
discovers. The second goal of education is to form minds which can be critical, can verify,
and not accept everything they are offered. The great danger today is of slogans, collective
opinions, ready-made trends of thought. We have to be able to resist individually, to
criticize, to distinguish between what is proven and what is not. So we need pupils who are
active, who learn early to find out by themselves, partly by their own spontaneous activity
and partly through materials we set up for them. We learn early to tell what is verifiable and
what is simply the first idea to come to tem.”
(Jean Piaget, 1952)

CONCLUSION
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� M A G I N E , R E A M , I S C O V E RD D
A Science Exploratorium

Imagine, Dream, Discover is a nature exploratorium based upon an alternate pedagogy that seeks to

educate families and encourage them to develop a better understanding of our environment. Learning is

brought about through play, creation, and discovery. While this is not a new way of teaching, it brings about

new obstacles and opportunities for those of us who design the edifice that houses these places of learning.

Imagine, Dream, Discover is an educational center designed in response to these issues.

This exploratorium focuses on educating children of all ages about the vast world of science.

The exploratorium experience begins with the marine ecosystem. The marine ecosystem is a three story

aquarium facility divided similar to the division of ocean depths.

The upper floor of the aquarium consists of exhibits focusing upon the ocean’s intertidal zones. The

aquarium is split into two sides delineated by water temperature. The western aquarium exhibit represents

the warm water regions of the tropical shores and sandy beaches normally found closer to the earths

equator. To the east is the rocky shores exhibit of the colder ocean waters.

Below the intertidal aquarium level is the pelagic zones. Again, the aquarium is separated by water

temperature with coral reefs to the west and kelp forests to the east. Located over the ocean basins, the

pelagic ocean zones are limited to the depths that light can reach.

At the lowest level, the aquarium converges to exhibit the abyssal ocean plains. This area represents the

dark, relatively unvarying region that is largely inhabited by sparse populations of bottom dwelling

organisms.

Additional elements of the aquarium are the two sardine tanks. The sardine tanks are part of the entry

foyer elevator cores. Each

Marine Ecosystem

elevator core consist of an 8’ diameter elevator shaft accommodating a glass

cylindrical elevator. Surrounding the shaft, are two 10.5” thick acrylic tubes designed and engineered by U.S.

View into lobby as entering
the building
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Nipurra, Inc. for this application. The is approximately ’ larger than the inner tube and both

tubes are supported by 8”x10” tube steel columns spaced no more than 6’ apart. These tubes span the three

floors of the building creating a 30’ tubular aquarium display with openings at each floor for

elevator access. Surrounding this outer tube is a 4’ wide cantilevered spiral stair from which visitors can see

both into the tube aquarium display and the main aquarium.

outer tube 3

continuous

The land mass counterpart of the marine environment consists of two major parts: Earth’s biomes and the

Biosphere Experiment.

The Earth’s environment is typically categorized into groups known as biomes. There are 6 major biomes

that represent the majority of the earths land mass. Each of these biomes is represented within Imagine,

Dream, Discover. While the external layout of each biome exhibit is identical, the interiors are each

designed to be a unique representation of their respective environments. Temperatures and lighting within

each biome exhibit are carefully controlled to maintain levels that are similar to the natural environment

without being extreme for the visitors experience these exhibits.

The six biomes represented in Imagine, Dream, Discover include:

Tundra (the arctic & alpine regions)

Tiaga (cold needleleef forests of North

America & Northern Eurasia)

Desert

Grasslands (chaparral and savannas

Temperate (Deciduous) Forests

Tropical Forests

Land Mass Ecosystem

�

�

�

�

�

�

View into biome from main
level corridor

Biome interior
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At the center of the biome exhibits is a 4 story medium scale biosphere. The biosphere serves as an

experiment of maintaining an entire ecosystem within a space that is separated from the rest of the world.

This experiment is similar to small glass globe terrariums only at a much larger scale and with a greater

diversity of living organisms. The biosphere’s purpose is to provide children with the opportunity to

understand the workings of planet Earth. It also exhibits the immense energy inputs required to maintain

systems that exist naturally as ecosystems.

Connecting the two ecosystems is a large open lobby with views of natural gardens and exterior exhibits.

Almost entirely encompassed by the building’s perimeter, these gardens serve as exhibits of the local

environments providing children with a connection to the ecosystems in their own backyards.

The binding thread and the most important elements of Imagine, Dream, Discover are the three discovery

rooms. A discovery room serves as a place for children to expand upon what they have observed in the

exhibit spaces. The rooms are separated into three developmentally appropriate groups and dispersed

around the exhibit areas.

Each discovery room contains five major components: science center, manipulative center, art center,

library, and technology area. The three rooms each contain material and equipment within these

components that are appropriate for their respective developmental levels.

The first discovery room, Young Explorers, is intended for the early childhood development group

(approximately 3-6 years of age). The Junior Adventurer discovery room accommodates the next

developmental group, school aged children (approximately 6-12 years old). The final discovery room, Senior

Scientists, includes the remaining age levels including young adults and college students.

Lobby

Discovery Rooms

View inside Young
Explorers discovery room

View inside lobby
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Mission Statement: The mission of Imagine, Dream, Discover is to inspire learning,

exploration, and discovery while educating the public about the sciences.

F S D PA C I L I T I E S C H E M A T I C E S I G N R O G R A M
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Form

Function

Nature exploratorium focusing on the three elements of water, air, land, and the flora and fauna
characteristic to them (As emphasized by a Venn diagram).

Utilize a central space with extended discovery rooms to serve as a unique classroom for the
community. Visitors would be able to freely explore areas of interest in the nature exploratorium
and then develop their ideas, thoughts, images, and curiosities further in the discovery rooms.

Provide endless possibilities for learning within the facility due to the rich diversity of exhibits, tools,
and visitors.

Expose the efforts required to maintain artificial representations of systems and organisms found
naturally in the environment

Provide a safe and educational facility for the community to explore nature and develop an
understanding & respect for our environment.

Extend beyond the traditional structure of zoos, aquariums, and gardens.

Provide a look into an environment which may be traditionally inaccessible by the public (i.e.
disabled, low-income families, intercity children).

Focus on both the part and the whole. The part being fish in an aquarium or the caged monkey at a
zoo. The whole showing the interactions of the three biosystems (air, land, sea) emphasizing the
unity and necessity of all parts of nature and our natural environment.

P SR I O R I T Y T A T E M E N T
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I O CS S U E S , B J E C T I V E S , O N C E P T S

Issue:
Objective:

Objective:

Issue:
Objective:

Objective:

Objective:

Issue:
Objective:

Objective:

Objective:
Objective:

Objective:

Objective:
Issue:

Objective:

Access - Site, Building
Clear separation of employee and service access from visitor
access should be considered
Handicapped access should be clearly identifiable

Accommodation - Site, Building, Vehicles, Equipment
Site parking should accommodate the minimum average
number of guest with overflow if needed
The project should provide a look into an environment which may
be traditionally inaccessible to the public (i.e. Disabled, inner city
children)
Location should be such that, at a minimum, children could easily
travel to and gain access to the site for after school programs

Accommodation, Means Of - Climate, Utilities, Ventilation, Lighting
Climate systems (HVAC, ventilation, etc...) Should be
accommodated for in an efficient and sustainable manner
Support systems (for aquarium, zoo systems management, etc.)
Should be accommodated for in a safe and efficient manner
Emergency access should be available and free from obstruction
Natural systems should always take priority to other
processes/technologies
Energy conservation must be both utilized and identifiable to
visitors if possible
Available local resources should be utiltized

Change, Adaptability to
Architectural form should be capable of adapting to
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organizational and technological changes
Shared use with the community would be in character for this
organization

Circulation - Site, Building, Emergency, Pedestrians, Vehicular, Services, Parking
Visitor flow should be maintained in a natural and organic system
while service and employee flow would be direct
The project should integrate exploration and discovery for the
visitors
Visitor-Staff and Visitor-Support Systems conflicts should be
minimized
A Strong sense of arrival should be emphasized
A system of psychologically induced wayfinding should be
incorporated as opposed to literal signage

Comfort - Physical
Spaces should not feel confined and enclosing

Utilize open space as part of the building, avoid low level
lighting, connect insiders with the outside environment

Maintenance - Building, Building Systems, Unimproved/Improved Site
Life span of buildings and systems should be of critical
concern
Maintenance systems for the displays should be visible but safe

Environmental Impact - Protection of Site
Environmental sustainability

Sustainable principles, practices, and technologies should have
a significant role in all decision making process

Preservation of natural habitats and systems
Identify all habitats/ecosystems and minimize impacts where

Objective:

Issue:
Objective:

Objective:

Objective:

Objective:
Objective:

Issue:
Objective:

Concept:

Issue:
Objective:

Objective:

Issue:
Objective:

Concept:

Objective:
Concept:
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possible
Control runoff, map shadow casting, minimize use-generated
pollutants, and accommodate recycling efforts

Image & Ambience - Identity, Symbolism, Character
There should be a strong identity for each use group such as:
employees, visitors, service, and the general public

Identify the desired “spirit of place”

Olfactory - Positive/Negative Odors
Avoid emission of negative odors within the community

Control all process generated fumes at EPA standard levels
and above those levels if possible
Analyze wind direction and utilize natural ventilation where
possible

Safety Hazards
Ensure the protection of all visitors and employees

Utilize fire protection/supression systems in all spaces
Provide lab safety equipment/systems where needed
Provide for hazardous material storage
ensure adequate egress from all space

Concept:

Issue:
Objective:

Objective:

Issue:
Objective:

Concept:

Concept:

Issue:
Objective:

Concept:
Concept:
Concept:
Concept:
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Occupancy Group: A-3 Assembly, Miscellaneous

Approximate Area: Level 1 - 99,000 sq. ft.
Level 2 - 68,000 sq. ft.
Level 3 - 68,000 sq. ft.

A & E CR C H I T E C T U R A L N G I N E E R I N G R I T E R I A
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Fire Ratings
2-Hr 1-Hr Unprotected 1-Hr Unprotected

Type I-B Type II-A Type II-B Type III-A Type III-B
Structural Frame 2 1 0 1 0

Extr Bearing Walls 2 1 0 2 2

Intr Bearing Walls 2 1 0 1 0

Floor Diaphram 2 1 0 1 0

Roof Diaphram 1 1 0 1 0

Party & Fire Walls 2-4 2-4 2-4 2-4 2-4

Egress Enclosures 2 1 1 1 1

Exit Access Corridors 0-1 0-1 0-1 0-1 0-1

Tenant Space Separations 1 1 1 1 1

Other Non-Bearing Partitions Non-Combustable 0 0

Type I-B – 2-Hr Noncombustable

Type II-A – 1-Hr Noncombustable

Type II-B – Unprotected Noncombustable

Type III-A – 1-Hr Combustable

Type III-B – Unprotected Combustable

Structural Steel protected w/ 2hr Fireproofing, Reinforced Concrete columns @
10” and Walls @ 5” thk w/ floors @ 5” thk, Post-tensioned concrete @ 5” thk,
Precast concrete columns @8” w/ beams @ 7” wide and panels @ 5”, Hollow-
core precast slabs @ 8” thk, Brick Masonry @ 6” thk, Concrete Masonry @ 6”
thk.

Structural Steel protected w/ 1hr Fireproofing, Light Gauge Steel floor joists
protected with (2)-1/2” layers of Type X gypsum board, Light Gauge Steel Walls
faced on both sides w/ single layer of 5/8” Type X gypsum board, Reinforced
Concrete columns @ 8” and Walls @ 3.5” thk w/ floors @ 3.5” thk, Post-
tensioned concrete @ 3.5” thk, Precast concrete columns @6” w/ beams @ 4”
wide and panels @ 3.5”, Hollow-core precast slabs @ 8” thk, Brick Masonry @
4” thk, Concrete Masonry @ 4” thk.

Structural Steel w/out protection, Light Gauge Steel w/ minimum facings of of
Type X gypsum board, Reinforced Precast& Posttensioned Concrete
dimmensioned per structural requirements only, Masonry dimmensioned per
structural requirements

Interior Framing of wood not less than 2” nominal. Wood and Steel framing to
be protected by 5/8” Type X or 1/2” ordinary gypsum board. Noncombustible
exterior walls

Interior Framing of wood not less than 2” nominal. Noncombustible exterior
walls
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Area Calculations:

Total 102,298.20 sq. ft.

Total 63,564.71 sq. ft.

Total 37,536.67 sq. ft.

Total 6,400.87 sq. ft.

Lower Level
Circulation 25,782.96 sq. ft.
Biomes (4829.55 ea) 28,977.30 sq. ft.
Biosphere 9,469.36 sq. ft.
Aquarium 4,843.55 sq. ft.
Office 1,421.40 sq. ft.
Support 6,669.87 sq. ft.
Mechanical 23,780.22 sq. ft.

Main Level
Circulation 18,853.84 sq. ft.
Biomes (3191.81 ea) 4,787.72 sq. ft.
Aquarium 16,948.60 sq. ft.
Discovery Room 4,373.50 sq. ft.
Office 497.41 sq. ft.
Lobby 8,568.00 sq. ft.
Restaurant 4,373.94 sq. ft.
Multi Use Room 4,373.94 sq. ft.

Upper Level
Circulation 16,215.11 sq. ft.
Biome 1,410.93 sq. ft.
Aquarium 12,867.46 sq. ft.
Discovery Room 4,373.50 sq. ft.
Office 1,886.91 sq. ft.

Upper Discovery Room
Circulation 2,096.84 sq. ft.
Discovery Room 3,831.37 sq. ft.

Other 1,353.54 sq. ft.

Other 787.76 sq. ft.

Other 782.76 sq. ft.

Other 472.66 sq. ft.

Project Totals
Lower Level 102,298.20 sq. ft.
Main Level 63,564.71 sq. ft.
Upper Level 37,536.67 sq. ft.

Site Total
Total Area 8.20 acres
Building Footprint 4.62 acres

Top Discovery Room 6,400.87 sq. ft.
Total 201,232.45 sq. ft.
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Located 206 miles north of Los Angeles and 204 miles south of San Francisco, the city of El Paso de

Robles lies at the northern edge of California's Central Coast.

Even though the city incorporated

within San Luis Obispo County in 1889, Paso Robles has only recently seen steady growth. In the past ten

years, this once small town has grown to a busy and bustling city of over 27,000 residents. While Paso

Robles only contains 10% of the county population, the city has 22% of the retail sales, 34% of the

manufacturing jobs, and in 2003 accounted for 23% of all the new homes built. With the popultation

estimated to double in less than 20 years, El Paso de Robles is an ideal location Central Coast location for

this project.

The site is located at the southern end of the

downtown development district and is

bordered by Spring, 4th, and Pine streets. The

site was once the location of the Blue

Diamond almond processing plant that once

served the agriculture industry of this area.

Currently, it is zoned for

manufacturing/planned development and is set

to be developed as commercial and housing.

The land itself is currently unsuitable for

agriculture and might even be considered a

brown field, depending on the types of

chemicals that had been used during the

operation of the almond processing plant that

has since been demolished. The site consists

of 8.2 acres of land sloping gradually

downward toward the south east corner at an

average 3% grade.

Historically, Paso Robles was known for

the almond orchards that comprised the majority of its land mass but has more recently become

popularized by strong support industries such as wine and tourism.
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Along the western edge of the site, a small section of topography creates a tall steep mound along the

street. This provides both a noise and windbreak to and from the site. With a large cluster of residential

further to the west, this becomes a positive asset for the project and the community. It also provides a more

gradual approach to the site with the building slowly looming into view.

With a project requiring such a strong community support, minimizing the visual impact of the building is

desirable. From the opposite end of the site, the conditions are reversed and provide a much stronger visual

statement that is easily seen from the nearby freeway. This provides both navigation for out-of-town

visitors but also serves to advertise that there is something unique here that which would intrigue the

passerby.

Another benefit of this sites orientation and topography is the solar anchor. The direction of the site slope

leads to the southern edge of the site which provides ideal solar orientation to the backside of the building

where displays requiring solar lighting

and heating are required. The

topography also serves as solar

protection. The steep western edge

protects display adjacent display area

which require minimal solar access

whiel those requiring high levels of

solar radiation can be located to the

east where the sun is not limited

throughout the day. Additionally,

the sun itself serves as visual anchor

behind the building, psychologically

implying the importance of nature

and the environment to this project.
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T AH E R C H I T E C T U R E O F

� M A G I N E , R E A M , I S C O V E RD D

The building form of magine, Dream, Discover is derived from the organic nature of the program and

as a response to the site constraints. In an attempt to decrease the visual impact of the structure, the

building is entered at the main level from just above grade. This places the aquarium mechanical systems

and abyssal aquarium exhibit at below grade which further serves to limit light within the exhibit and to

maintain a naturally cool space for the aquarium mechanical/support systems.

The aquarium /entry wing of the building consists of 2 exhibit areas to either sides of the entrance/foyer.

The northwestern facade of this wind is comprised of glazed curtain walls at the entry with split limestone

faced masonry walls to either sides at the exhibits spaces. One face of the facade to either side of the entry

is further accented by a constant sheet of water the full length of the face that is feed from the roof

structure and collected at the base of the wall. This “water wall” adds a transparent transition from the

entry glass to the adjacent solid surfaces. At each bend in the facade are a series of full height buttressing

elements accented by vertical lighting with a lense at the top of each element. The southeast portion of the

building consists of massive curtain wall glazing systems within a steel framed support system to maximize

daylighting at the main and upper levels.

The land mass wing houses the six biome exhibits with the Biosphere Experiment at the center. The

biosphere is four story stepped pyramid constructed entirely of glass. The glass is supported by a steel

space truss system with critical connection details designed to maintain the best possible level of air tight

integrity within this space. The six biomes are located to either side of the biosphere. The biomes are 80’

diameter circular spaces constructed of 20’ masonry walls. Large clerestory windows are located near the

top of these walls. Atop each biome is a steel trussed glass dome. The dome thrust on the walls is further

supported by concrete buttresses arrayed along the exterior face of the spaces. The biomes/biosphere are

entered from a three story circulation space along the northwestern side of this wing. To either side of the

biomes are additional circulation passages further connecting the biomes to each other.

Running the full width of each wing is a 20’ diameter, steel supported, glass barrel vault located within the

I
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roof plane. These barrel vaults provide a high level wash of daylight to the circulation spaces within the

building wings. These circulation spaces are open directly below the barrel vault to the lower levels

providing this light element at all levels. The barrel vaults serve as an aesthetic and structural continuity

throughout the building and further emphasizes exhibit spaces from circulation. At both ends, the vault is

grounded by egress cores constructed of glass within a concrete structural system.

To accommodate fire safety requirements, all glazing systems are to be constructed of a fire-rated glass

product such as the Pilkington Pyrostop fire-rated transparent wall panels. The panels are to be house

within a fire-rated curtain wall assembly. These products allow for the building to be rated as Type III-A

construction while maintaining the immense quantity of exterior glazing.

The interior surfaces of the non-exhibit spaces area finished in a 4’x4’ white marble panel system with a

1’x1’ beige split-faced horizontal marble band at specified intervals. The majority of lighting within these

space is provide by both direct and indirect natural daylighting with high luminous reflectivity from these

surfaces. The lighting is accented by carefully placed incandescent and fluorescent lighting fixtures. The

flooring is to be constructed of a recycled rubber flooring material such as ECOsurfaces’ resilient recycled

flooring with an appearance similar to terrazo. These flooring materials provide a high-comfort resilient

floor with a further benefit of utilizing sustainable materials.

Where possible sustainable materials and technologies are to be used to decrease the environmental impact

of constructing a building of this immense scale. This building has been designed with the intent of

attempting to achieve compliance with the L.E.E.D. rating system provided by the U. S. Green Building

Council by employing the concepts of sustainable design and construction.
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S / GI T E R A D I N G

To emphasize a connection to the local community, I began by orienting the project along an axis with the corner of the site at the crossing of

spring street and 4th street. Leading up to the entrance from this corner are two plazas utilizing a water feature to connect the elements. The

first plaza has a fountain at its center that spills into a trough leading to the second plaza. The second plaza is designed in the shape of a ven

diagram, a very popular symbol within the scientific community. The diagram is further emphasized by a steel cantilevered trellis above, which

provides shade to visitors. At the center, the plaza steps down to create a sunken reflecting pool fed from the fountain and trough at the first

plaza. The pool is stepped providing a place for pedestrians to rest and enjoy the surroundings. These plazas were inspired by the public gardens

of Hong Kong. They would be maintained in way which would carry the spirit of serenity and peaceful repose that those gardens expressed

within the busy and sometimes chaotic atmosphere of their urban settings.

The edge of the site along 4th street has been designed to accommodate large visiting groups and provide a safe place for local families to pick-

up/drop-off their children. Across 4th street from this location, on either of the two sites available, the program calls for a cooperative effort with

the local government to design and construct a parking structure with retail and offices along the street frontage. This would be used to service

not only visitors to Imagine, Dream, Discover but local residents and downtown visitors as well. By cooperating with the city and surrounding

communities, the structure could also provide parking for the local downtown district and the general community.

At the southeast corner of the site, a service yard has been added in a manner that would be obscured from the general public. This allows large

vehicles to deliver exhibits and equipment with minimal impact to the community and also provides room for expansion of support services if

need in the future.
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L LO W E R E V E L

Biosphere Experiment

Biomes

Abyssal Aquarium

Mechanical Equipment

Support Spaces

At the center of the southeast end of the building is the Biosphere Experiment. Housed under a glass pyramidal space truss, this space would act

as a constant experiment in a manner similar to the Biosphere 2 experiment located in the foothills of Arizona’s Santa Catalina mountains. During

the late 1980’s, Biosphere 2 was built as an air-tight replica of Biosphere 1 (the earth’s environment). The Imagine, Dream, Discover Biosphere

Experiment would be constructed and operated in a similar fashion with only two major changes. This experiment would be an open/closed

system (allowing people to come and go from the experiment) and would be maintained by the children using this facility under the supervision of

local members of the science community (teachers, biologist, etc...).

To either side of the Biosphere are the six biome exhibits. These spaces are individually climate controlled to simulate condition similar to their

natural environment. For example, the Desert Biome would be kept at warmer temperatures with low humidity while the Tundra Biome would be

slightly cold and musty. By glazing both sides of the truss dome, the chamber between the panels of glass could act as an air plenum which would

theoretically provide both climate control and insulation from the outside heat and solar gains.

At this level, located directly underneath the entry, is the abyssal depth of the I.D.D. Aquarium. This space would house exhibits of the deeper

ocean depths. The primary exhibit would be a raised floor constructed of structural glass and housing an exhibit of the ocean floor. Visitors

could walk on the exhibit as though they were walking upon the ocean floor.

Also located at this level the majority of the mechanical equipment spaces. These areas houses the primary mechanical equipment for maintaining

the facilities display spaces. The spaces are also viewable by the visitors form various location, allowing the visitors to begin to understand the

complexity of maintaining replications of environments that are found naturally throughout the earths ecosystems.

Finally, the lower level of this facility also houses support spaces which include storage, exhibit staging areas, and two receiving bays for large

delivery vehicles. This portion of the building is designed to flow with the aesthetic rhythm of the building so as to minimize it’s impact.
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M LA I N E V E L

Entrance

Pelagic Region Aquariums

Lobby

Discovery Room

Support Spaces

Biomes

The visitor entrances are located to either side of the ticketing office/kiosk. Visitors enter into a foyer with a tall ceiling to increase the openness

of a small space. From the foyer, visitors can either continue forward into the lobby or to the elevator cores to either side of the lobby.

The main level of the aquarium is located to either side of the foyer and houses the pelagic ocean region displays. The west side serves as a display

of the warm water coral reefs with the cold water kelp forests to the east. The aquarium is located closest to the entry for many reasons, the most

prominent being that the oceans comprise more than 75% of the earth’s biomass. In combining land ecosystems with marine ecosystems, I felt

that emphasizing this importance of marine life was crucial for designing a layout for this facility.

The lobby, directly following the foyer, spans between the two building wings (entry/aquarium wing and land mass wing). A unique structural

system combining vertical trusses with curvilinear horizontal trusses provides tall ceilings and canted floor-to-ceiling full length glass walls. This

space allows for large group gathering in addition providing for gallery layouts and formal functions.

Across from the southeast end of the lobby is the first of the three discovery rooms. Each of the discovery rooms is designed to accommodate

one of three developmentally appropriate age groups. At this level, the discovery room has been designed for the “Junior Adventurer”

(elementary school through middle school). The discovery room can accommodate multiple groups and activities. This discovery room can be

viewed by visitors via glass walls from the circulation corridors.

Adjacent to the discovery room, on either side of the lobby, are the restaurant and multi-use space. Each of these spaces can be accessed via the

circulation corridors.

From this level, three of the biome exhibits can be accessed. The Tropical Forests, Temperate Forests, and Tiaga biomes all include an upper floor

display area of catwalks and suspension bridges located among the trees of each of the forests.
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U LP P E R E V E L

Tidal Zone Aquariums

Discovery Room

At the upper level of the marine ecosystems wing, the aquarium is again split into two sides by water temperature. On the west, the exhibit

focuses upon the sandy beaches and tropical shores while the east exhibit displays the colder environment of the rocky shores. At this level, these

two exhibits are connected by a 10’ catwalk viewable from the lobby and foyer below allowing visitors to easily cross from one side to the other.

The northwestern portion of these spaces also includes offices for curators and staff.

The land mass ecosystems wing house a third and final level of exhibit space for the Tropical Forest biome (suspension bridges above the tropical

canopy) and the second of the three discovery rooms.

At this level, the discovery room is designed to accommodate the eldest childhood development group, the “Senior Scientist” (high school and

college students). This discovery room is almost identical to the discovery room below in its layout with the exception of the type of equipment

and tools available. This room would contain the most advanced tools for scientific discovery and exploration available.

Tropical Forest Biome
The tropical forest are typically studied in relation to the three levels of the forest. The two lower layers are underneath the forest canopy and

rarely receive any direct sunlight if any at all. At this level, the exhibit is representing the third and uppermost level, the canopy itself. this area

would consist of a small network of suspension bridges allowing visitors to experience a portion of the rainforest that is very difficult to reach in

nature.
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R L & U D RO O F E V E L P P E R I S C O V E R Y O O M

An additional mezzanine level has been included between the upper level aquarium exhibits and above the

foyer. Within this space is the final discovery room. This discovery room accommodates the youngest

developmental group, “Young Explorers” (preschool and kindergarten). From this room, the children are not only

able to learn and explore. There is also a visual connection to the upper level aquarium exhibits. This connection

has been emphasized due to the colorful and exciting nature of these displays. These are the displays that would

most attract children of this developmental group allowing them the opportunity to begin to explore science at an

early age and grow with an appreciation for nature and the environment.

View Southeast from “Young Explorers” discovery room
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A AP P E N D I X
Discovery Room Layouts
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A BP P E N D I X
Aquarium Exhibit Layouts
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A CP P E N D I X
Biome Exhibit Layouts

72



73



74



75



76



77



78



79



80



81



82



83



84



85



86



A C K N O W L E D G M E N T S

The creation of a project of this dimension cannot be realistically attributed to one person. This project

required consulting with many experts and professionals to create a realistic design proposal that could

actually be built.

I would first like to thank my wife, Trisha Hamera, for more than three years of hard work creating the

concept behind this project. Without her, this project would not exist. It has been through her ideas and

desires that this Imagine, Dream, Discover could one day be built.

I would also like to thank my faculty advisor for this project, Professor Kent Macdonald, for providing

guidance and allowing me the flexibility to explore my concepts and theories without constraint.

Others who have help in the formulation of this thesis include:

Michael Elizondo, AIA - Project Manager/Director at Monterey Bay Aquarium

Anthony Vandenberg - U. S. Nippura, Inc.

Don Canestro - Reserve Director, Ken Norris Rancho Marine Reserve

Phil Hawes, Architect - Architect of Record, Biosphere II

Alan Varsik - General curator, Santa Barbara Zoological Gardens

87



88



Kaplan, Rachel. . Cambridge, New York: Cambridge
UP, 1989.

Yanni, Carla. . Baltimore, Md: Johns
Hopkins UP, 1999.

Taylor, Barbara J. . Upper Saddle River,
New Jersey: Prentice Hall, 1999.

Science Curriculum Framework and Criteria Committee.
. Sacramento, California: California Department of Education,

1990.

Borun, Minda. . Washington, DC: American Association of Museums,
1999.

Crandall, Lee S. . Chicago, Illinois: University of Chicago
Press, 1964.

Curtis, Lawrence. . Wheeling, West Virginia: American Association of
Zoological Parks and Aquariums, 1968.

Galison, Peter. . Cambridge, Massachusetts: MIT Press, 1999.

Hancocks, David. . New York: Praeger, 1971.

Hediger, Heini. . New York: Delacorte Press, 1969.

Preschool Curriculum Evaluation Research. Institute of Education Sciences. Nov. 2004
<http://pcer.rti.org/>

Project 2061. American Association For The Advancement of Science. Nov 2004
<http://www.project2061.org/>

The experience of nature : a psychological perspective

Nature's museums : Victorian science and the architecture of display

A Child Goes Forth : A Curriculum Guide for Preschool Children

Science Framework : For California Public Schools,
Kindergarten Through Grade Twelve

Introduction to museum evaluation

The management of wild mammals in captivity

Zoological park fundamentals

The architecture of science

Animals and architecture

Man and animal in the zoo: zoo biology

B I B L I O G R A P H Y

89




