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PREFACE 

The impact of today's rapidly growing and changing 

societal context poses a threat to the sustainability of earth's 

natural ecosystems. This is a major concern that affects both the 

stability of the environment and the welfare of human existence. 

Emphasis must be placed upon preserving the natural ecology in 

order to protect present and future biological benefits. Food, 

medicines, industrial products, scientific value, and medical 

knowledge are all obtained from the vast resources found in the 

ocean waters. The aquatic plants and animals must also be 

preserved in order to maintain genetic diversity which has direct 

influence upon our resistance to disease and adaptability to 

changing environments. Continued research and enhanced 

awareness will aid in maintaining the natural ecosystems and will 

provide future societies with opportunities for scientific and 

cultural advancement. 



ABSTRACT 

THESIS STATEMENT: In order to preserve the earth's 

natural ecosystems while establishing a connection between the 

build context and its environment, the principles of sustainability 

must be applied towards creating ecologically responsive design. 

FACILITY TYPE: The principles of ecological 

sustainability will be developed through the design of a marine 

biology laboratory which focuses upon the research and 

educational awareness of the marine environment and its 

inhabitants. The facility wall include laboratory areas for 

specialized ecological study, reference areas to provide relevant 

resource materials, educational facilities to provoke curiosity and 

enhance scientific awareness, and display sections to house 

studied species. 

SCOPE OF PROJECT: Flexibility is an inherent quality 

found within all natural ecosystems to allow for adaptive growth 

patterns and to respond to environmental changes. It is also 

required in the overall scheme of a successflil laboratory design. 

In addition, the marine laboratory will create a link between the 

forces of nature which sustain the marine environment and our 

own ecological place. 

CONTEXT STATEMENT: The facility will be located in 

the semi-arid Coastal Bend Region of Texas. The shallow coastal 

bays and estuaries of this area provide an abundant supply of 

natural resources to aid in the research of marine biology. 



ARCHITECTURAL ISSUES 



ARCHITECTURAL ISSUES B A C K G R O U N D : As humans are constantly affected by the 

impacts of their environments, the integration of natural forces 

with the built context can help to maintain a healthy psychological 

and physical state. "We are biological receptors of light, imagery, 

form and substance. Incessant change within either a natural or 

artificial environs has its constant effect upon us" (Crowther 6). 

Mental awareness and positive attitudes within a work 

environment can be enhanced by providing opportunities for 

visual distractions from tedious tasks. Natural mfluences from the 

sun and wind can also contribute health benefits to an interior 

space. "How concerns, sensitivities, and imagination can join 

architecture and urban environs with the cosmic unifying forces of 

Nature is critical to our well-being and survival" (Crowther 5). 



ARCHITECTURAL ISSUES ISSUE: The influence of natural elements upon occupants 
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GOALS: 

1.) The facility should provide a visual connection between the 

indoor environment and the natural context of the exterior to 

enhance emotional well-being. 

2.) A healthy work environment should be established within the 

facility. 

PERFORMANCE REQUIREMENTS: 

1.) The utilization of clerestory windows and skylights will supply 

natural sunlight to the interior environment. 

2.) Operational windows and breezeways bdth provide natural 

ventilation and combat against hazardous fumes. 

3.) Exterior views of the natural context from laboratory spaces 

create the visual stimulants helpful in mental relaxation. 



ARCHITECTURAL ISSUES BACKGROUND: Another aspect of ecological design lies 

within the relationship established between the interior space of 

the facility and the natural exterior context. In ecologically based 

design, architecture is greatly influenced by the dominating forces 

of nature. "The sky, the sun, the earth, the moon, the stars, the 

wind and its cabn all lie within the province of the architect, 

designer, and planner. The changing of the seasons and all of 

Nature's dynamic are an aesthetic with which design can 

fortuitously accord" (Crowther 5). Allov^ng the natural forces 

to play an integral role in the building design reinforces the 

importance of our natural ecosystems and their influence upon 

our lives. The meshing of nature and architecture becomes an 

important feature in the transitional zones between interior and 

exterior spaces. As in the Boyce Thompson Arboretum Visitor 

Center, "indoor and outdoor spaces were designed to flow 

naturally one into the other. Concrete and stone walls penetrate 

the inside of spaces while wood ceiling material and brick flooring 

crosses the exterior space to join interior functions visually" 

(Crosbie 108). 



ARCHITECTURAL ISSUES ISSUE: The relationship between the natural surroundings and 

the architectural design 
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GOALS: 

1.) The design should create a natural flow between exterior and 

interior zones. 

2.) A strong connection should be established between the 

architectural context and the surrounding marine 

environment. 

PERFORMANCE REQUIREMENTS: 

1.) Viev̂ dng decks or terraces to allow visual connections vAth 

the ocean side context. 

2.) Courtyard spaces supplied v̂ dth native vegetation establish 

transitional elements within the facility. 

3.) A centrally located atrium space with landscaping will help to 

bring the outdoor context inside the facility. 



ARCHITECTURAL ISSUES BACKGROUND: The forces of natiire also provide 

imlimited supplies of renewable energy which enhance the 

ecological benefits of sustainable design. Technology has 

provided the means for trapping and utilizing valuable energy 

resources from nature in the maintenance of support facilities. 

Historical techniques of environmentally responsive design still 

apply today in creating architecture which benefits from the 

advantages of thermal and lighting considerations. Benefits 

gained from the incorporation of natural energy resources is 

advantageous in the reduction of long-term energy costs and in 

the conservation of limited energy resources such as fossil fiiels. 

Thermal considerations are influenced by materials used in 

construction. For example, "a reflective roof will reflect the sun's 

energy, reducing the thermal impact upon the roof insulation" 

(Crowther 222). Alternate design specifications might dictate 

"allowing the winter sun to fall on a stone floor from which the 

stored heat will radiate in the evening" providing a source for 

thermal heat gain (Trainer 41). 

10 



ARCHITECTURAL ISSUES ISSUE: Utilization of natural energy resources 
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GOALS: 

1.) EflBcient design should be established through " the 

incorporation of new technology. 

2.) Natural heating and cooling should be utilized throughout the 

design. 

3.) Inherent qualities of building materials should be used to 

enhance thermal conditions. 

PERFORMANCE REQUIREMENTS: 

1.) Solar panels and collectors can harness sunlight which is then 

converted into useable electricity through photovohaic 

technology. 

2.) Passive solar design is achieved through building orientation 

and daylighting control. 

3.) Materials which aid in reflecting heat will be utilized in areas 

receiving intense sunlight. 
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ARCHITECTURAL ISSUES BACKGROUND: In order to merge sustainable qualities 

with the scientific studies of the marine biology laboratory, the 

scope of the project must include the importance of maintaining 

the earth's natural ecosystems. Conservation of the coastal 

waters and its inhabitants is necessary for our success and 

survival. "Marine ecosystems are so interrelated, you really 

cannot do one thing in one place without affecting, and being 

affected by, everything" (Dasmann 19). This is true in many 

aspects concerning the welfare of the human species in relation to 

ecological sustainability within the ocean waters. The conserving 

of natural marine habitats helps to ensure continued sources for 

food, medicine, industrial products, and unlimited scientific value. 

Creating a state of awareness in which these views are evident 

Avill be conducive to the sustainability of the marine ecology. 

Sensitivity to the environment will inevitably benefit humanity and 

provide for our changing needs. 
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ARCHITECTURAL ISSUES ISSUE: Public recognition of marine ecosystems 

GOAL: 

1.) Design features should focus upon promoting environmental 

sensitivity and awareness. 

PERFORMANCE REQUIREMENTS: 

1.) Educational spaces such as a lecture hall and various teaching 

labs will promote awareness of our marine environment and 

stress the necessity of ecological sustainability. 

2.) Aquariums will provide means for displaying the various 

species found wthin the ocean's ecosystems. 
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ARCHITECTURAL ISSUES BACKGROUND: The protection of genetic diversity is 

considered to be of top priority in the scientific community. 

"Genetic variation is necessary within a population in order for it 

to maintain reproductive vitality, resistance to disease, and the 

ability to evolve or to adapt to changes in the environment" 

(Lemons 77). The present and future benefits gained from 

genetic studies are crucial in the discovery and development of 

new medicines and technology. Past scientific research of various 

marine species has aided in the study of human biological 

processes. For example, studies on the workings of nerves have 

been advanced through research on electric eels and squids, an 

understanding of aging is aided by research on the octopus, and 

the development of new skin graft techniques have been 

developed through the study of shark tissue (King 51). Many 

undiscovered species of ocean plants and animals will inevitably 

lead to major scientific advances. Conservation of the unknown 

therefore becomes an issue of extreme importance in order to 

preserve the opportunity for future exploration and insight. 
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ARCHITECTURAL ISSUES ISSUE: Conservation of natural ecosystems 

GOALS: 

1.) The facility should aid in the preservation of ocean 

ecosystems. 

2.) The research of ocean species and their habitats should be 

advanced by the laboratory. 

natural 
ecology 

PERFORMANCE REQUIREMENTS: 

1.) Facilities such as holding tanks for collected species and 

individual laboratory rooms for specialized studies will 

provide means for research. 
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ARCHITECTURAL ISSUES BACKGROUND: In this ecological realm of sustainability, 

the importance of science is evident. Priority must be placed 

upon the conservation of ecosystems and the freedom for the 

natural environment to flourish. Flexibility is an important factor 

in the success of marine ecosystems. Preservmg the opportunities 

for habitats to change and develop according to the needs of the 

inhabitants is crucial in maintaining adaptive uses for the coastal 

waters. "Keep all options open to retain future flexibility. Our 

knowledge of natural resources and society is limited. To set 

plans and solutions 'in concrete' suggests a great deal of 

arrogance and will leave future generations with few choices 

about how to use their natural resources" (Miller 70). 
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ARCHITECTURAL ISSUES ISSUE: Importance of flexibility in design 
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GOALS: 

1.) The design should provide flexible use spaces to reflect the 

adaptive uses of natural ecosystems. 

2.) Spaces should provide alternative uses according to the needs 

of the users. 

PERFORMANCE REQUIREMENTS: 

1.) A large space could be designed to house lectures, exhibits, 

and conventions. 

2.) SmaUer flexible use spaces could provide for lab experiments, 

teaching sessions, and specialized exhibits. 
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CONTEXTUAL ISSUES BACKGROUND: Technology has always played a major 

role in our society and its growth patterns. It has also impacted 

the development of natural ecosystems and altered their level of 

sustainability. "New relationships in information, transactions, 

communication, processes, systems, and economics are shaping a 

new world with some ecologic advantages and some 

disadvantages" (Crowther 3). While some technology has caused 

damaging effects upon our environment, there is always 

advancing technological methods to aid in restoring and 

conserving the ecology. Some decisions which may seem at the 

time to be valid, are in actuality contradictory to the desired 

outcome. For example "we now know that the 

chlorofluorocarbons we created to increase our comfort by 

unproving insulation and coolants also deplete the protective 

ozone layer that, ironically, increases the need for energy, 

insulation, and coolants" (Berkebile 4). The process of decision 

making becomes a difficult issue when it comes to sustaining our 

natural environment and creating as little interference in the 

development of the earth's ecosystems as possible. 
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CONTEXTUAL ISSUES ISSUE: The impact of technology on natural ecosystems 
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GOALS: 

1.) The facility should incorporate technology which helps to 

maintain the natural ecology of the area. 

2.) Technological developments which convert the earth's 

renewable resources into energy should be utilized within the 

facility. 

PERFORMANCE REQUIREMENTS: 

1.) Advanced computer network systems installed within the 

facility will allow for access to current information and will 

establish a data base in which research findings can be 

recorded and processed. 

2.) Both passive and active solar technology will be an integral 

part of the design. 

3.) Controlled environments and laboratory spaces will be 

equipped with processing and evaluating supplies necessary 

for the obtaining of pertinent biological data. 
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CONTEXTUAL ISSUES BACKGROUND: In our society, economic factors dictate 

the majority of critical decisions affecting human welfare and the 

state of our environments. There is a constant struggle between 

the American capitalist society which encourages constant growth 

and the principles of conservation driving ecological and 

sustainable design. "If we ceased producing the unnecessary 

things we now produce there would be a jump in unemployment 

and bankruptcy. This economy requires an enormous amount of 

unnecessary production and waste; it cannot allow us to de-

develop to sufficient levels" (Trainer 6). The need for 

compromise is inevitable if there is to be any improvement in our 

society's economic values and their impact upon the life-giving 

forces behind our existence. At the present however, the state of 

our economy almost requires environmental neglect in order to 

survive in the highly competitive business market. 
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CONTEXTUAL ISSUES ISSUE: The conflict between American economic values and 

the necessity for environmental sustainment. 

environment 

values 

GOALS: 

1.) The organizational principles of the facility should focus upon 

the reduction of unnecessary waste. 

2.) In order for the facility to serve as a good example of 

ecological design, priority should be placed upon the 

importance of the environment and sustaining its ecology. 

PERFORMANCE REQUIREMENTS: 

1.) Solar power and dayhghting will help to reduce the amount of 

energy consumption within the facility. • 

2.) Recycled building materials will be utilized in the construction 

of the building. 

3.) Emphasis will be placed upon disrupting as little of the 

immediate surrounding and natural context as possible during 

site development. 
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CONTEXTUAL ISSUES BACKGROUND: Considered to be one of the leading 

societies in the scope of global communities, America helps to set 

the standard for social context. Our behavioral patterns and belief 

systems are strong, and sometimes harmful, influences on natural 

and built environments. For "it is the 'American way of life' that is 

one of the greatest threats to sustainability. We are setting all the 

records for consumption, waste, and pollution" (Berkebile 5). It 

is the social context which is the most difficult obstacle when it 

comes to the success of ecologically responsive design. 

However, changes in attitudes are being made towards more 

sensitive responses to environmental concerns. In Green 

Architecture: A Guide to Sustainable Design. Steve Badanes 

explains that "now Bill Clinton is president and there's a return to 

energy issues. This time around it's called 'green' architecture" 

(Crosbie 8). The building industry holds a great deal of power 

when it comes to changing social attitudes and providing the 

context in which ecological design can prove its worth to society 

as a whole. 
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CONTEXTUAL ISSUES ISSUE: Social attitudes towards conservation and sustainability 

public 

public 

GOAL: 

1.) The facility should focus upon educating the public about the 

marine environment and the necessity of conserving the 

natural ecology. 

PERFORMANCE REQUIREMENTS: 

1.) Informational seminars will be conducted within the lecture 

hall. 

2.) Display areas will showcase examples of the coastal bay 

marine life. 

3.) The library space will provide reference hiaterials pertaining 

to the natural ecology found within the coastal waters. 

4.) A teaching laboratory will be designed to hold instructional 

and informational classes on the conservation of marine 

inhabitants. 

25 



CONTEXTUAL ISSUES BACKGROUND: The region of the Texas Gulf Coast 

referred to as the Coastal Bend Region provides an excellent 

setting for the marine biology laboratory. An abundance of 

aquatic plant and animal resources can be found within the 

shallow coastal bays and channels. "The long straight barrier 

islands are natural land forms capped by sand dunes which protect 

the inland bays from storm waters" (Bartholomew 11). The 

semi-arid climate of the region receives southeasterly Gulf 

breezes which help to temper the climate. Average rainfall ranges 

from 23 to 30 inches per year, most of which occurs in the 

months of May and September. "Although the mean rainfall 

figures are not extremely low, yearly rainfall can vary greatly in 

amount and timing and periods of drought often occur" 

(Bartholomew 9). The topography of the region is relatively flat 

with low-lying tidelands. Mineral resources found in the region 

include petroleum and natural gas, most of which is obtained from 

off-shore fields. Other resources used for construction and 

chemical production include deposits of oyster shell, limestone, 

sandstone, clay, salt, and gypsum. 
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CONTEXTUAL ISSUES ISSUE: Natural Context of the Coastal Bend Region 
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GOALS: 

1.) The facility should take advantage of the relatively moderate 

climate of the coastal area. 

2.) Indigenous resources should be utilized in construction. 

3.) Coastal bays and channels should provide the facility with 

research data. 

PERFORMANCE REQUIREMENTS: 

1.) Buildmg orientation will take advantage of natural heating 

and cooling of the area. 

2.) Native minerals including limestone, sandstone, and oyster 

shell will be used to produce building products. 

3.) Research labs will primarily use aquatic plant and animal life 

obtained from the surrounding coastal waters. 
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FACILITY PROGRAM ISSUES 
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CASE STUDY/RESEARCH DATA COLLECTION: 

In the designing of a successflil laboratory facility, 

emphasis must be placed upon the users' needs. Integrating the 

capability for expansion and flexibility into the overall scheme will 

help to accommodate for future uses. "A laboratory buildmg can 

never be perfect and final; it must assume that the clients' program 

is only an incident in the whole life of the building, and is 

ephemeral" (Braybrooke 8). Other important considerations 

include providing interaction with nature, integrating renewable 

energy resources, and maintaining a healthy and inviting 

environment. 

Located in Newtown Square, Pennsylvania, the ARCO 

Chemical Company Research and Engineering Center serves as a 

good example for laboratory design. Along with providing 

laboratory spaces, the center also includes a lobby, dining room, 

library, and storage spaces. There is emphasis placed upon 

integratmg the exterior landscape through the development of a 

centralized atria and the availability of views to the exterior. 

"With then- brightly colored floors - echoing Pennsylvania Dutch 

motifs - plants, trees and benches, these indoor courtyards create 

a sense of place and community and establish an atmosphere for 

quiet contemplation" (Braybrooke 106). Safety features are 

located within each laboratory space while support systems for 

the labs are found in the service corridors. Circulation spaces are 

located along exterior walls of the facility. "Standard fume hood 

dimensions were the basis of the 10-ft. module employed 

throughout the lab areas" (Braybrooke 106). This feature helps 

to allow for flexible use and creates the possibility for future 

expansion. 

Another good example of laboratory design is The 

Rowland Institute For Science located in Cambridge, 

Massachusetts. In the planning of this facility, flexibility was a 

major concern and "the owner wanted an environment 'to free the 

mind and spirit,' and the labs themselves were to be 'places in 

which anything can be done' " (Braybrooke 114). Support 

systems for the labs are located m vertical chases and each floor 

contains a supply area which is centrally located. Air and light 
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quality is important v^ithin the individual laboratory spaces and 

throughout the building. A 40-seat auditorium, interdisciplinary 

library, and botany laboratory are specialized features of the 

institute. "In order to encourage interdisciplinary communication, 

a large central landscaped, skylighted atrium is provided where 

the scientists may meet, stroll, or sit. All laboratories open 

directly upon the atrium" (Braybrooke 116). This design scheme 

helps to integrate the laboratories with an inviting centralized 

space and builds a sense of unity within the facility. 

ACTIVITY/SPATIAL ANALYSIS 

The spatial considerations of the laboratory can be divided 

into four categories including an administrative department, 

research areas, educational zones, and support facilities. These 

four areas can then be classified further into either static or 

flexible zones. The administrative and educational areas can be 

considered stable in their arrangement and design while the 

research areas and support facilities require the ability to change 

and grow. "Functions requiring flexibility should be grouped 

together and not mingled with relatively static elements" 

(Braybrooke 55). An arrangement in which the administrative 

and educational zones are centralized with the research and 

support zones located on the exterior would satisfy .this 

requirement. The centralized spaces will provide opportunities 

for individual and group interaction, while the exterior zones will 

provide a more tranquil atmosphere for research and assessment. 

"Men and women engaged in research or teaching usually need an 

environment which can permit both intense concentration and 

interaction with others" (Braybrooke 65). By dividing the facility 

into these two distinct areas, an atmosphere is established that 

encourages both productive work habits and creative thinking. 

BIBLIOGRAPHY (FACILITY ISSUES): 

Braybrooke, Susan, ed. Design For Research: Principles of 

Laboratorv Architecture. New York: John Wiley & Sons, 1986. 

31 



SPATL^L RELATIONSHIP DIAGRAM 

r n 

sunport 

L_ 

flexible 
zones— 

L_ 

eductional 

h 

-static 
zone 

n 

administratlTe 

1—r 

•H 
I I 

-entry 

"H 1 

I \ L_ _P'J:!£_ _ | 

l__l I I 

32 



FACILITY PROGRAM ISSUES ENTRY: 

entry 

ISSUE; To create an entry space which provides access to the 

facility for both staff and visitors. 

GOALS; 

1.) A transition between the natural context and the interior 

environment should be established by the entry space. 

2.) The entry space should help to orient visitors to the facility. 

PERFORMANCE REQUIREMENTS: 

1.) The entry will be located adjacent to the reception area. 

2.) Natural daylighting will be utilized within the entry space. 

3.) Wmdows within the entry space will provide a visual link with 

the surrounding context. 

33 



FACILITY PROGRAM ISSUES CONFERENCE ROOM: 

DESIGN CRITERIA; "allow 150 NASF for rooms with 

capacity of sbc or less, 20 SF per person for capacities of sbc to 20 

and 18 SF per person for capacities of 20-30. Room sizes may 

need to be increased if extensive audiovisual presentations are 

made." (Braybrooke 29) 
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ISSUE; To provide a space for laboratory administration and 

research scientists to hold meetings, discuss new findings,- and 

view presentations. 

GOALS; 

1.) The conference room should create a formal yet comfortable 

settmg to encourage interaction and communication among 

users. 

PERFORMANCE REQUIREMENTS: 

1.) The seating arrangement will be in a semi-̂ drcle to encourage 

participation in discussions. 

2.) Audio/visual equipment will be installed to provide a tool for 

displaying presentations. 

3.) An aquarium will be provided within the conference room to 

aid in research displays and to help in creating a comfortable 

environment. 
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FACILITY PROGRAM ISSUES OFFICE SPACES; 

ISSUE; To provide administrative ofiBce spaces in which 

management duties will be performed. 

GOALS; 

1.) These ofiBce spaces should provide adequate privacy for 

meetings. 

2.) A connection with the exterior environment should be 

established. 

PERFORMANCE REQUIREMENTS: 

1.) The oflBce spaces will have the ability to be shut off from the 

rest of the facility. 

2.) Three oflBce spaces will be located along the exterior wall in 

which windows will provide views to the exterior. 
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FACILITY PROGRAM ISSUES RECEPTION AREA; 

DESIGN CRITERIA: "Provide 15 NASF per person for 

seating, exclusive of aisles passmg through the area. Assuming 

one person at a reception desk, allow 75 NASF for the desk. 

Provide additional desk or counter space if forms are filled out for 

badges." (Braybrooke 31) 
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ISSUE; To provide an area to greet visitors and direct traflBc. 

GOALS; 

1.) The reception area should be open and inviting. 

2.) Space should be provided for visitor waiting. 

PERFORMANCE REQUIREMENTS; 

1.) The reception area will be adjacent to the atrium to create an 

enjoyable environment. 

2.) Seating will be provided within the reception area for up to 

ten people. 
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FACILITY PROGRAM ISSUES UTILITY ROOM; 

ISSUE; To provide adequate storage space for ofiBce 

equipment and other administrative supplies. 
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GOALS; 

1.) The utility room should be accessible from the reception and 

ofBce spaces. 

2.) An organized space should be created to allow for efiBcient 

storage. 

PERFORMANCE REQUIREMENTS: 

1.) The utility space will have no windows to provide maximum 

wall space for shelving. 

2.) The reception area and oflBce spaces will be adjacent to the 

utility room. 
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FACILITY PROGRAM ISSUES LABORATORIES: 

DESIGN CRITERIA: "An allowance of 150 NASF per 

professional and technician working in a lab may be used to 

establish a preliminary estimate of area for research labs. A clear 

length of 15 LF of bench surface per person is ample for most 

labs. This allowance may be reduced in labs occupied by three or 

more persons." (Braybrooke 30) 
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ISSUE; To provide laboratory spaces for the research of 

marine ecology. 

GOALS; 

1.) The laboratory space should provide a flexible environment 

for adaptive use. 

2.) The design should provide a connection with the natural 

context. 

PERFORMANCE REQUIREMENTS; 

1.) Four laboratory spaces will be modular in design to allow for 

expansion. 

2.) Daylight will be introduced into the laboratory spaces. 

3.) Direct access to the exterior will be provided. 
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FACILITY PROGRAM ISSUES LAB OFFICES; 

I 

h 
I 

ISSUE; To provide laboratory ofiBce spaces for data recording, 

individual meetings, and assessment of findings. 

GOALS; 

1.) The oflBces should be accessible from the laboratory spaces. 

2.) A sense of privacy should be established within the individual 

lab ofiBces. 

3.) The oflBces should have a connection with the outdoor 

environment. 

PERFORMANCE REQUIREMENTS; 

1.) OflBce spaces will have the capability of being enclosed. 

2.) Four individual lab oflBces will be adjacent and have direct 

access to their respective laboratories. 

3.) Wmdows overlooking the laboratories from the lab oflBces 

will provide a visual connection. 

4.) Exterior viewing decks will be accessible from ofiBce spaces. 
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FACILITY PROGRAM ISSUES STORAGE: 

DESIGN CRITERIA: 

Departmental storage space = 12% to 17% of lab area; 

Local storage = 5% to 7% of lab area. (Braybrooke 31-32) 

^ 

I—dirty 

' f + H 
LLchan 

laboratory 

h + 4 • 
I \ I 

r"rn 

i_ J 

hallway—' 

r~\—r 

L 

-storage 

ISSUE; To provide adequate storage facilities to house 

laboratory equipment and supplies. 

GOALS; 

1.) The storage spaces should be adjacent to laboratory spaces. 

2.) The storage spaces should provide means for washing and 

sterilizing laboratory equipment. 

PERFORMANCE REQUIREMENTS: 

1.) All walls will be free of windows in order to provide 

maximum surface space for storage. 

2.) Sinks and sterilizing equipment will be incorporated into the 

space. 

3.) Storage will be divided into clean and dirty equipment areas. 
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FACILITY PROGRAM ISSUES CONTROLLED ENVIRONMENTS; 
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ISSUE; To provide a controlled environment to supplement 

laboratories in data collection. 

GOALS; 

1.) The controlled environment should include an area for 

processing information. 

2.) Developing of biological data should be a fijnction of the 

controlled environment. 

PERFORMANCE REQUIREMENTS; 

1.) A dark room will provide the laboratory with the ability to 

process data. 

2.) A culture growth area will enable scientific data to be 

researched at a more advanced level of development. 
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FACILITY PROGRAM ISSUES RECEIVING: 

I I 
I I 

dock 

- laboratories 

holding 

e z t e i o r 
i 

I 

ISSUE; To provide an area in which specimens are received 

and processed before being sent to the laboratories for research. 

GOALS; 

1.) Both interior and exterior spaces should have direct access to 

the receiving area. 

2.) The receiving area should be open and well lit. 

PERFORMANCE REQUIREMENTS; 

1.) A loading dock will be available on the exterior of the 

receiving area to allow for easy delivery. 

2.) Receiving will have direct access to the holding area within 

the facility. 

3.) Exterior windows will help to provide daylighting into the 

space. 
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FACILITY PROGRAM ISSUES HOLDING: 

' laboratories 
-̂  receiving 

I 
holding 

II II II I t 

ISSUE; To provide an area which will house the collected 

species until needed for research in the laboratories. 

GOALS; 

1.) The holding area should be well organized. 

2.) An open atmosphere should be created within the holdmg 

area. 

PERFORMANCE REQUIREMENTS; 

1.) The holding area will be divided into four areas to provide for 

the needs of the different laboratory spaces. 

2.) The holding area will have direct access from the laboratory 

spaces and the receiving area. 

3.) Exterior windows will be included in the design of the holding 

area. 
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FACILITY PROGRAM ISSUES LIBRARY: 

1 'i 

DESIGN CRITERIA: "Provide one NASF for each 10 

volumes in book stack areas." "Allocate 25 NASF for each 

reader station. Assume ancillary space equal to 30% of the total 

of stack and reader space. This will provide for oflBces, 

circulation desk, catalog area, readers services, and technical 

areas." (Braybrooke 31) 
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ISSUE; To create a library in which research materials are 

available for investigations into oceanography and related subject 

matter. 

GOALS; 

1.) The library should promote individual study. 

2.) A mentally and visually stimulating environment should be 

created within the library. 

PERFORMANCE REQUIREMENTS: 
* 

1.) The library will be equipped with five individual reading 

spaces. 

2.) Aquarium displays will provide interest within the library. 

3.) The library will have a connection with the atrium space. 
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FACILITY PROGRAM ISSUES 

library 
exterior 

balcony 

II I I . II 1 1 = : 

atrium ^ 
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computer center 
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COMPUTER CENTER; 

ISSUE; To provide a computer center in which scientists and 

lab techs can record research findings. 

GOALS; 

1.) The computer center should have a tranquil atmosphere. 

2.) A connection with the natural context should be established. 

PERFORMANCE REQUIREMENTS; 

1.) Natural daylighting will be introduced into the computer 

center. 

2.) The computer center will be separated from high-activity 

zones of the facility. 

3.) At least five computer stations will be provided v̂ dthin the 

computer center. 
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FACILITY PROGRAM ISSUES LECTURE HALL; 

ISSUE; To create a space in which presentations of marine 

research will be conducted. 

GOALS; 

1.) The lecture hall should provide means for communicating to 

groups. 

PERFORMANCE REQUIREMENTS; 

1.) Audio/visual equipment will be installed within the lecture 

hall. 

2.) An area will be provided from which lectures can be given. 

3.) Seating will be provided for up to fifty occupants. 
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FACILITY PROGRAM ISSUES TEACHING LAB; 

DESIGN CRITERIA: "Space aUocations for teaching labs 

are based on the number of teaching stations in a lab." 

Biology = 50 NASF/Station (Braybrooke 30-31) 
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ISSUE; To provide a laboratory in which instructional classes 

and special seminars can be conducted. 

GOALS; 

1.) The teaching lab should place emphasis upon sustaining the 

natural marine ecology. 

2.) A connection with the outside environment should be created. 

PERFORMANCE REQUIREMENTS; 

1.) Aquarium displays will be located within the teaching 

laboratory. 

2.) The laboratory space will be located on the perimeter of the 

facility and will have direct access to the exterior 

environment. 

3.) Natural light will be incorporated into the lab. 

4.) Work stations will be provided for ten students. 
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FACILITY PROGRAM ISSUES ATRIUM; 

ISSUE; To create an atrium space within the biology facility. 

rnttrj 

entry 

GOALS; 

1.) The atrium should provide a connection with the natural 

context. 

2.) An inviting and open atmosphere should be created. 

3.) The atrium should encourage relaxation and social 

interaction. 

PERFORMANCE REQUIREMENTS; 

1.) Natural daylight will be brought into the atrium space through 

the installation of skylights. 

2.) Vegetation will be incorporated into the atrium space. 

3.) Seating will be provided throughout the space. 

4.) Access to various areas of the facility will be available from 

the centrally located atrium. 
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FACILITY PROGRAM ISSUES LUNCHROOM; 

DESIGN CRITERIA: "The size of a lunchroom may be 

estimated by allocating 20 NASF per seat for rooms with 

capacities up to 15 persons and 15 NASF per seat for capacities 

of 15-50 persons. Add an allowance of 50-100 NASF for 

vending machines and/or refiigerator, sink, and warming oven." 

(Braybrooke 31) 

ISSUE; To provide a space for laboratory personnel to eat 

lunch and store their food. 

GOALS; 

1.) The lunchroom should provide for food storage and 

preparation. 

2.) Interaction and conversation should be promoted within the 

lunchroom space. 

PERFORMANCE REQUIREMENTS; 

1.) Vending machines, a microwave oven, and a refiigerator will 

be supplied within the lunchroom. 

2.) Seating will be provided for up to 24 users. 
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FACILITY PROGRAM ISSUES RESTROOMS; 

f ) 

restrooms 

ISSUE; To provide restroom facilities within the laboratory 

facility for personnel and visitors. 

GOALS; 

1.) The restrooms should be accessible from all areas of the 

facility. 

2.) Adequate restroom facilities must be provided to serve the 

laboratory. 

PERFORMANCE REQUIREMENTS; 

1.) Restrooms will be located in two areas of the facility. One 

set will be located in the research area and the other in the 

administrative area of the building. 

2.) Each set of restrooms will service sbc occupants. 
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FACILITY PROGRAM ISSUES SERVICE DISTRIBUTION SPACES; 

DESIGN CRITERIA: "The most successflil way of 

providing a wide use-range of space with flexible services and a 

mmimum of structural mterference is through the use of inter-

floor service spaces. The column-free floors are spanned by deep 

trusses through which services run, and these are accessible over 

the whole area of the building." (Braybrooke 9) 
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ISSUE; To provide adequate space to house the mechanical 

workings and support systems of the facility. 

GOALS; 

1.) The service spaces should be easily accessible to allow for 

maintainence and repair. 

2.) The service spaces should be able to expand and change with 

the growth of the facility. 

PERFORMANCE REQUIREMENTS: 

1.) The service spaces will be designed with the same modularity 

found within the layout of the laboratory spaces. 

2.) Due to the need for extra energy, the laboratories will have a 

direct connection with the service spaces. 
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FACILITY PROGRAM ISSUES LOCKER ROOMS 
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ISSUE; To provide locker rooms for both men and women 

laboratory personnel. 

GOALS; 

1.) The locker rooms should provide a transitional area before 

going to work in the laboratory spaces. 

2.) Adequate storage should be provided for personal belongings 

ofthe staff 

PERFORMANCE REQUIREMENTS; 

1.) The locker rooms will be equipped v^th showers and dressing 

areas. 

2.) Locker spaces will be provided for sbrteen personnel. 
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SPACES 

Administrative 

Brtry 

Reception 

Office spaces 

Conference Rm 

UarrtyRm 

Educationai 

Library 

Conputer Center 

Lecture IHall 

Teacliing Lab 

Atrium Space 

Research 

Laboratories 

Lab Offices 

Storage 

Controlled &ivir. 

Receiving 

Holding 

Support 

Lunchroom 

RestroonrB 

Service [Distrib. 

Locker Rooms 

USERS 

10 

8 

3 

20 

6 

16 

16 

50 

12 

25 

16 

4 

16 

16 

4 

16 

25 

25 

3 

16 

SPACESTANDARDS 

open and inviting 

easily accessible 

private (3) 

f ornral yet conf ortable 

organized 

open and v/ell lit 

tranquil setting 

open & acoustical 

instructional 

open and inviting 

modular and flexible (4) 

private (4) 

organized (4) 

seni-private 

accessible from ext 

sterile and open 

corrfortable 

accessible(2) 

serviceable & flexible 

senri-private 

TOTAL S.F.= 

GROSS S.F.= 

NETSaFT. 

150 

300 

360 

500 

100 

800 

500 

1500 

550 

650 

2400 

480 

320 

300 

150 

250 

450 

400 

500 

400 

11060 

USEABLE SQ. FT. 

195 

390 

468 

650 

130 

1040 

650 

1950 

715 

845 

3120 

624 

416 

390 

195 

325 

585 

520 

650 

520 

14378 

17253.6 
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SUMMARY 

After clearly identifying the main objectives in 
programming for the creation of my marine science research 
facility, located in Corpus Christi, Texas, I found that once 
Thesis began, that I needed to define a more specific theory 
for which to drive my design. I was able to take the concept 
of ecological design a step further by focusing on creating 
architecture which embodied the aspects of a living 
organism. I examined the idea of how an organism relates 
to its environment and related this to the creation of my 
research center. I chose to study the growth patterns and 
development of a specific marine organism in order to create 
a basis for the design of my building. After reviewing various 
marine species after which my theory might develop, I 
decided upon the marine species of coral to serve as the 
basis for my architectural organization. Once this decision 
was made, I was able to create the research facility in a 
more structured and organized fashion. I felt that by having 
the organizational qualities of coral to refer to, that my 
design had a solid basis from which to emerge. I designed 
the marine facility's structural system to resemble the 
skeletal system of a coral body, while the infill, or the 
laboratory spaces, would become the living polyps of a 
marine coral system. As the facility needs to adapt to its 
future environment, like the growth and development of a 
coral reef, the infill spaces will be easily expanded while the 
structure becomes an exposed skeleton of the once 
inhabited space. 
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îfSiif 

«=»j»!S5:«iiii»-''^*j;a.'!>'j»»':': 



• p(wiiriiii<iHiinr,ifi..=. m&^ 

. / / \ 

L; 
,",» « • JU; 

^ 
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