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ô -̂
v>-

Sf'-^ 

^ 1 ^ , , ' * " ' " 1 

r. 

6? 

. r , > ' 
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I hear and I forget. 

I see and I remember. 

I do and I understand." 

- Old Chinese Proverb 
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P R E F A C E 





The original intent of this architectural program 

was the design of a children's museum. Envisioned was a 

facility for pre-schoolers and children up to the age of 

12 to 14 years. About 31 children's museums in the 

United States were identified in the Official Museum 

Directory and information was requested from each regard

ing their facilities, purposes, goals, exhibits and 

administration. As the materials from various museums 

were received, reviewed and compared with the needs in 

the Lubbock region, it became apparent that a children's 

museum for science and technology may be more appropriate 

for and appealing to a greater number of people. The 

desirability for such a facility was confirmed through 

recent articles in the Lubbock Avalanche Journal which 

reported during this time that a group of local citizens 

had formed a committee to organize a "hands-on participa

tory science center" for children in Lubbock and the 

South Plains Region. 

As a result of this new information, the original 

intent was broadened and expanded. The emphasis will now 

be on designing a museum for older children with exhibits 

that will appeal to adults as well. The museum will be a 

complex for (mostly) participatory exhibits about science 

and technology - hence it will be known as SCITECHNOPLEX. 
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Rationale for a Science Museum 

There is an ever increasing need for the general 

public to understand science and technology. The 

advances in these fields are having tremendous impacts 

upon society and influence events whose significance is 

world-wide. The gulf that lies between the understanding 

of most people and the increasing complexity of techno

logical advances is widening on a daily basis. Few of us 

are familiar with the details that go into the processing 

of our food, medicine, entertainment or clothing. Basic 

science phenomena are the raw materials of invention. 

These phenomena are sometimes not obvious to us without 

the aid of scientific instruments, "...yet they are natu

ral phenomena which have, for one segment of society, 

become as intriguing and as beautiful as a butterfly or a 

flower."1 

Many attempts have been made by books, magazine 

articles, television programs and the like to bridge the 

gap between laymen and experts. While these media 

attempts may be at times valuable and informative they, 

"...are at a disadvantage because they lack props; they 

require apparatus which people can see and handle and 

which display phenomena which people can turn on and off 
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and vary at will. Explaining science and technology 

without props can resemble an attempt to tell what it is 

like to swim without ever letting a person near the 

water."2 In other words, when the proprio-sensitive 

mechanisms of the body are not involved, the learning 

process is incomplete. 

Many people perceive science and technology as a 

world separate and apart from themselves. It may seem 

unfriendly and foreboding. Therefore, there is an 

increasing need for a place where one can go to become 

familiar with the details of science and technology - a 

place where one can acquire understanding by controlling (^--IK 

operating laboratory apparatus and machinery. This 

opportunity could at least provide partial answers and 

perhaps arouse latent interests. The exhibits should 

serve to make scientific phenomena understandable and 

avoid obscurantism or science fiction. 

The purpose of SCITECHNOPLEX is to satisfy this 

need. Its programs and environs should have an esthetic 

appeal as well as a teaching mission. 
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Notes 

IFrank Oppenheimer, "A Rationale for a Science 

Museum," Curator, November, 1968, reprint. 

2 Ibid. 
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B A C K G R O U N D 
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Children's museum have likely had their origins as 

divisions of adult museums. As entities in their own 

right they are a fairly recent phenomenon. There are 

approximately 200 world wide with around 50 in the United 

States. 1 The Official Museum Directory lists 91 (sepa

rate and combined) children's museums in this country. 

It is believed that the oldest separate museum of 

this type is the Brooklyn Children's Museum which was 

chartered in 1889 as a unit of the Brooklyn Institute of 

Arts and Sciences. According to Collier's Encyclopedia, 

"Some outstanding youth museums are the Boston Children's 

Museum; A. M. Chisholm Children's Museum in Duluth, 

Minn.; Rice House Children's Museum at Worcester, Mass.; 

Stamford Museum and Nature Center in Connecticut; Ten

nessee's Nashville Children's Museum; and the Fort Worth 

Children's Museum in Texas." 

The scope of children's museums range from nature 

trails with kiosks scattered along the way to the Broo

klyn Children's Museum with over 20,000 artifacts in its 

collections. Several museums are essentially one-man 

operations which are characterized by antique doll col

lections, train collections, model airplanes etc. 

The average sized museums are the largest in number 

and seem to be the backbone of the movement. Typically, 

they are quartered in adapted spaces like old Victorian 
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homes or converted warehouses. The strength of these 

museums lie in their unique collections and especially in / ^ 

their special programs. These programs are often sup- \ 

ported by local volunteers and have very creative - some-

time wildly imaginative - activities which are, on the 

whole, highly educational. The average sized museum is 

usually lacking adequate space for activities and exhi

bits. At the present, it seems that many of these 

museums have either already moved to a new facility or 

have plans to do so in the near future. 

Children's museums vary a great deal in their educa

tional philosophies. The immensely popular Boston Chil

dren's Museum appears to be, "...too much fun to be very 

educational."2 Campaign Director Anne Tribble says, 

"We're trying to create what we call landmark learning. 

A single experience that becomes a trigger later in life. 

When I was eight, I stumbled across Pushkin's short story 

'Queen of Spades.' Then I forgot it completely. But 

later, when I came across it again, it sparked what has 

become a lifelong passion for Russian literature."3 

At the other end of the spectrum is San Francisco's 

Exploratorium founded by physicist Frank Oppenheimer. 

Here we find an educational philosophy which embraces 

scientific principles and human perception. It is doubt

ful that most children understand all they experience at 

-7-



i 



the Exploratorium. However, public interest in this type 

of museum is now on the rise. Evidence of this fact is 

that the Exploratorium generates a substantial portion of 

its operating income from the sale of its duplicated 

exhibits to other museums. 
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Notes 

1 Stephan F. De Borhegyi and Irene A. Hanson, Col

lier's Encyclopedia. 1969, s.v. "Museums." 

2David Roberts, "Making Fun Work," Raytheon. winter 

1984, pp. 25-31. 

3 Ibid. 
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Who It Is For 

It is intended that Scitechnoplex Museum shall be a 

useful resource to as diverse a group of people as pos

sible while remaining within the context of a children's 

museum. It shall remain responsive to the needs and 

learning abilities of children, but will also be a museum 

for inquiring minds of all ages. The community, along 

with governing authority, shall be encouraged to con

tribute to and participate in the museum's programs and 

future direction. This resource is intended not only for 

the local community, but includes this region and 

beyond. 

What It Will Teach 

Scitechnoplex shall be a vehicle for the dissemina

tion and fostering of scientific and technological 

knowledge and its possible implications for mankind. It 

shall not delve into pseudo-science, but shall instead 

encourage holistic views for the future. Where appro

priate, it will provide strategies for life in an 

advanced technological age. 
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How It Will Teach 

The Museum shall emphasize learning by doing. It 

shall attempt to bridge the gap between layman and expert 

through participatory exhibits which teach scientific 

principles by "hands on" experience. These exhibits will 

provide the "details" of science and technology and 

impart a sense of joy and discovery to the educational 

process. 

The purpose of another type of exhibits, perhaps not 

entirely participatory, shall be to demonstrate the unity 

of knowledge. In other words, these exhibits shall 

attempt to provide insights into the relationships among 

differing areas of endeavor. 

The exhibits generally shall not become static and 

inert, but rather a constantly changing and dynamic 

learning resource. Some exhibits may require a great 

deal of time to develop. However, none shall be retained 

beyond their useful life. 

The Museum shall develop an ongoing program of spe

cial activities. These may include guest lecturers, 

field trips, customized tours or special presentations in 

the planetarium or observatory. 
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Governing Authority 

Texas Tech University is proposed as the Museum's 

governing authority for a variety of reasons. (1) The 

University is the largest repository of scientific and 

technological knowledge in the community and has many of 

the resources needed by the Museum already available to 

it. (2) It would be much easier to coordinate the sepa

rate prograims between the existing Museums and Scitechno

plex thus avoiding needless overlap or duplication of 

equipment or exhibit materials. (3) The University 

already owns the land of the proposed site which would 

result in a savings of start up costs. (4) It is felt 

that the location of the site is an excellent one for 

Lubbock since it provide a place (the complex of museums) 

to go to be enlightened and entertained. 

The relationship between the University, the Museums 

and the Lubbock community would be mutually beneficial. 

Scitechnoplex would enhance the University's Museum 

Science Degree Program. Tech students could be employed 

on a part-time basis to assist in exhibit design, pro

duction, maintenance and serve in decent capacities. 

Scitechnoplex could serve as a showcase for the various 

disciplines taught at the University. The Lubbock commu

nity would benefit from this association and, in turn, 

-13-

TEXAS TECH LiBRARY 





could provide assistance to the Museum through special 

volunteer programs as well as financial aid. 

Physical Attributes 

It is expected that Scitechnoplex shall become a 

premier museum for the southwest and that it will make a 

positive contribution to its physical surroundings. It 

shall be esthethically pleasing, have a lively, dynamic 

character and contribute to the making of a place. 

Financial 

In order to make the Museum a reality, a Board of 

Directors shall be formed. Their primary duties shall be 

to set necessary limits to the scope of the Museum and to 

investigate and seek out financial assistance in the form 

of private, corporate, state and federal assistance 

funds. The Museum itself shall make every effort to 

generate its own funds through admission fees, publica

tions, gift shop sales, lunchroom vending machines and 

special fund raising events. 

-14-
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Each of the case studies presented here are based on 

articles appearing in various architectural and interior 

design periodicals dating back as far as November 1964. 

As can be seen from what follows, there is a wide varia

tion in approach and philosophy involved in the design of 

museums for children. However, a philosophy which is 

common to all is that emphasis should be placed upon 

"hands on" exhibits and, further, that children should 

"learn by doing" i.e. first hand sensory experiences.! 

Another observation is that none of the museums has made 

a serious attempt to be a comprehensive museum. Indeed, 

this would be a formidable task and an overly ambitious 

one for a children's museum to undertake. Yet, the 

museums which appear to be the most appealing are those 

which are the most comprehensive in nature and offer a 

broad spectrum of flexable exhibits and programs. 

Brooklyn Children's Museum 

Brooklyn, New York 

Architects: Hardy Holzman Pfeiffer Associates 

Permanent Exhibits Concept: Edwin Schlossberg 

Attendance: 250 to 1,000 daily (1978) 

Area: 30,000 square feet buried 40 feet underground 

Sources: Progressive Architecture, May 1978, pp. 
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116-119; Contract Interiors, June 1978, pp. 116-119; AIA 

Journal, Mid May 1978, pp. 152-153. 

This concrete and steel structure is the most 

unusual of all the buildings in this study. Since the 

building was to be placed on the same site (Brower Park) 

as the previous museum, the architects sank the building 

40 feet underground exposing one corner in a subterranian 

courtyard. By doing this the playground was preserved. 

The neighborhood around the park consists of late 

19th century houses running along St. Marks and Brooklin 

Avenues. People in the area were used to the old museum 

being in a park setting which had been located there 

since 1899. The residents are quite displeased with the 

new museum as the park now looks like a construction 

site. Various industrial, transportation and agricul

tural artifacts have been incorporated as on grade com

ponents of the building. For example, a 1907 New York 

City subway kiosk serves as the building entry and a 

grain silo is a rooftop fire exit. An overhead pedes

trian highway bridge spans the gap between the rooftop 

and the rest of the park. Standard highway signs are 

used to announce the Musem's presence. In addition to 

this an oil storage tank perforates the rooftop, but 

serves internally as a small theater. 

The interior has three stepped levels constructed of 
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laminated wood beams with wood decking. Cutting diagon

ally across this open plan area is a corrugated steel 

culvert which extends from the entrance a distance of 180 

feet. The culvert is separated at each level for circu 

iflffRiEm 

fim 

Figure 1 Floor Plan - Brooklyn C. M. 

Msun 
untiT 

L^ s 

MEZZANIM 

Figure 2 Entrance Tunnel 

lation. Through the center of the culvert a stream of 
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water runs to operate several power generating devices 

which in turn may be used by the child to power exhibits. 

Exposed structural materials are the steel roof deck, 

ceiling joists, HVAC pipes and concrete columns all of 

which are color coded. 

The most eye catching exhibit is a huge jungle gym 

assembled in the form of a molecular structure. The 

Museum has approximately 20,000 artifacts which the 

children may explore in any sequence and for any length 

of time. Everything is participatory and the only order 

imposed is the grouping of exhibits under the broad 

catagories of fire/light, earth, air, self and cultural 

links. 

Figure 3 Exterior View - Park & Entry Kiosk 
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Treehouse - Philadelphia Zoo 

Philadelphia, Pennsylvania 

Architects: Venturi, Rauch and Scott Brown 

Permanent Exhibit Concept: Mary-Scott Cebul 

Sources: Architecture, October 1985, pp. 54-61; Archi

tectural Record, September 1985, pp. 54-61; Progressive 

Architecture, October 1984, pp. 90-91. 

The setting for Treehouse is a restored, slightly 

modified. Carpenter Style Gothic wood and stone building 

which borders on Art Nouveau. Originally, the structure 

served as the zoo's winter house for deer, but later 

became known as the Antelope House. The 1876 building 

was originally designed by architect George Hewitt. The 

exterior is Stick Style which Venturi, Rauch and Scott 

Brown minimally altered by replacing a demolished gable 

and then modified the front porch. The heavy slate roof 

was replaced with a lighter material and parts of the 

building were braced with tie rods. 

The exhibits consist of six separate environments 

a primordal swamp; a milkweed meadow; a beaver pond; a 

honeycomb; a ficus tree; and an everglade. Plans are to 

change the exhibits on a yearly basis. 

The concept of the Treehouse is quite an unusual 
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one. Mary-Scott Cebul, the zoo's Planning Director, 

developed the concept with the idea of the child's pre

tending to be an animal or insect and then exploring the 

animal's habitat at the animal or insect's own scale. As 

a result, some unusual distortions of the actual scale of 

things have come about. A great emphasis has been placed 

upon the senses. Sounds, smells and visual distortions 

are all experienced by the museum's visitors. The tac

tile sense, however, is probably mis-educated as the 

exhibits rely heavily upon carved urethane coated with 

resin and paint. As Ms. Cebul herself has said, "It's 

really an education of the senses we're after." The 

Museum's function is to stimulate the child's imagination 

while, at the same time, educating him or her about cer

tain aspects of the environment. Although well executed, 

the Treehouse smacks of an Alice in Wonderland adventure 

and is somewhat surrealistic. Its purpose is admirably 

accomplished, but its target audience is fairly limited 

to the very young. 

From an architectural standpoint, it is interesting 

to note that the project was not committed to paper. 

Venturi, Rauch and Scott Brown acted primarily as coor

dinators for a team of around twelve persons who were 

zoologist, sculptors, painters and inventors. The team 

conducted more than 200 meetings in which brainstorming 
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and discussion took place. The group's working method 

was to completely finish one exhibit before moving to the 

next. Ideas were translated to model form before actual 

construction began. The space itself dictated the final 

./- —'-%4 

Figure 4 Treehouse Section 

Figure 5 Treehouse Plan 
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form of the exhibits and many technical problems were 

solved through innovative and sometimes mundane means. 

For instance, the environmental sounds, triggered by 

magic (magnetic) rings worn by the children, were trans

ferred to computer chips and digitized into a binary sys

tem. When the child places the ring over the pinhole 

beams of light "hidden" at various places around the 

environments, a computer "reads" the chip and reproduces 

the sound. The advantage over using tape loops for the 

same effect is that the computer chips are much more 

reliable with no moving parts to break down. The audio 

technician, Christopher Speeth, who built the system 

believes that this was the first time computer chips were 

used in this fashion. One of the architects, Lou Rodo-

lico, devised off-the-shelf "gizmos" to animate growing 

plants, hopping bunnies etc. In several instances he 

used reconditioned power steering transmissions to accom

plish the task. 
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Kaleidoscope - A Children's Mini Museum 

by Hallmark Cards 

Kansas City, Missouri 

Designer: Dale Brock, AIA 

Facility: Ground floor space on Hallmark Square measur

ing 75' X 125' (9,375 square feet) 

Source: Interiors, June 1976, pp. 68-69. 

Kaleidoscope is the smallest museum in this study 

and is sponsored by Hallmark Cards for children from 

kindergarten through sixth grade. The museum visit is 

programed from start to finish and is intended to educate 

the senses. The complete tour takes 90 minutes and par

ents may watch through one-way mirrors. Children are 

guided through the exhibits by curving walls and atten

tion is kept focused through suspended lighting from a 

blacked out ceiling. In the lobby are life-size sculp

tures of animals that may be touched or stroked. As an 

introduction to the tour, the children see a quick slide 

show to increase self awareness. The tour begins in an 

area of art related exhibits where they can view the room 

through giant kaleidoscopes. Here the kids can put their 

head through "imagination boxes" that reflect the chil

dren as cartoon characters like Charlie Brown or Lucy. 

The tour then leads to a texture exhibit where unusual 
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materials like lambs wool, sea shells, etc. can be 

touched and musical instruments can be played. 

The group then moves through a transparent nature 

tunnel that leads to an art studio where the children 

spend the majority of the tour making their own paintings 

which they take home with them. From here they enter the 

"Sense of Wonder Gallery" which is a collection of natu

ral objects, then proceed to the "Earth Gallery". This 

exhibit simulates through audio-visual means the exper

iences of being at the seashore or in the middle of a 

jungle. With this offering the tour is at an end. 

Children may browse through a children's library before 

rejoining their parents in the lobby. The Kaleidoscope 

concept had its begining as a traveling show. 

Figure 6 Kaleidoscope Plan 
-25-





Muse 

Brooklyn, New York 

Architects: Hardy Holzman Pfeiffer Associates 

Budget: $40,000 

Actual Cost: $33,150 

Facility: Former automobile showroom; Former pool hall; 

Three story building with 15,00 square feet 

Source: Architectural Forum, September 1968. pp. 86-89. 

Figure 7 Muse Facade 

Muse is a unique experiment in children's museums. 

Located in the Bedford-Stuyvesant Black ghetto at the 

corner of Bedford Avenue and Lincoln Place in Brooklyn, 

it is an attempt to take the museum to the people. It is 

an endeavor to establish a cultural facility in a 

depressed neighborhood. The architects were challenged 
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with the adaptive re-use of an old building, a limited 

budget and time constraints. Hardy Holzman Pfeiffer 

Associates set something of a track record with Muse. 

There were three weeks for programming; four weeks for 

design and working drawings; Three weeks for bidding and 

building department approval; and six weeks for construc

tion. To their credit, the entire project was brought in 

substantially under budget. 

Architecturally, the building has some interesting 

features. On the first floor the glass facade invites 

closer inspection, but a curving entry tunnel within the 

building prevents the eye from unraveling the mystery 

inside. The entry itself has glass cases for stuffed 

animals and is rhythmically punctuated with fluorescent 

lighting. At the end of the tunnel is the information 

desk where everything opens up inviting further explora

tion. To the right hand side is a mirrored "skywall" 

which extends upward for 40 feet to the building's ori

ginal skylights. Penetrating the mezzanine floor is a 

silo-roofed planetarium. Angled spaces and brightly 

colored wall graphics abound along with great expansive 

wall surfaces in white. Architect Norman Pfeiffer claims 

that, "Money wasn't a limitation. It just told us how to 

do it. We couldn't have improved on this idea with more 

money." 
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Figure 8 Muse Plan 

Muse has many of the same facilities as the larger 

museums. They are less elaborate, but still perform the 

same functions. There is some modification in the way 

the museum is operated and programs remain very flexable 

to allow the children to participate in setting the pro

gram. Each child is encouraged to persue his own inter

ests and develop new ones. Children can borrow stuffed 

animals, learn about live animals and explore a large 

variety of "see and touch" exhibits. Response to Muse by 

the children has exceeded all expectations. Plans are to 

duplicate the Muse experiment all over the city. 
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The Children's Museum 

Boston, Massachusettes 

Architect: John Sloan, AIA 

Location: Industrial warehouse area of Boston's water

front in adapted warehouse with 144,000 square feet 

Concept: Michael Spock (Son of Dr. Benjamin Spock) 

Sources: AIA Journal, October 1979, pp. 62-68; Raytheon, 

Winter 1984, pp. 25-31. 

The Children's Museum is housed in a refurbished 

1888 brick and timber warehouse and shared with the 

Museum of Transportation. On the ground floor there are 

two restaurant which command excellent views of the Bos

ton waterfront and city skyline. Both museums share a 

common lobby and exterior glass elevator. This is the 

second home for the museum and its location there has 

stimulated new development in what was formerly a run

down, mostly abandoned area. 

The guiding concept behind the Museum (and Museum of 

Transportation) is to tell about the city in such a way 

that it will augment visitor's understanding of it and 

educate him or her in its use. Director Michael Spock 

has experimented with participatory exhibition techniques 

at the previous location, refined them and has produced 

some innovative approaches. One of his techniques is to 
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take an object and peel it away, layer by layer to expose 

the inner workings. The intent is to present "slice of 

the city" in cross section. 

Figure 9 "Grandma's House" - Boston C. M. 
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One of the primary exhibits is the "Grandparents 

House" - a full scale three story Victorian Mansard 

including attic, basement, front yard and a (sliced in 

half) VW auto. The house is peeled back in layers to 

feature the work of all building trades. This technique 

is carried to extremes. There is even a working (sliced 

in half), flushing toilet. Exhibits also show the evolu

tion of the trades. For example, the plumbing of the 

house changes from galvanized brass to PVC pipes. Other 

attractions include a soap bubble exhibit; The Giant's 

Desk Top (oversized pencil, paper clips, coffee mug, 

telephone); a supermarket full of plastic groceries; and 

Raceways (golf balls rolled down grooved tracks to hit 

moving targets). The "What If You Couldn't" exhibit is 

designed to instruct what it's like to have a physical 

handicap. Children attempt to use a wheelchair over bar

riers or wear a blindfold and feel their way along a wall 

whose textures range from a picket fence to astroturf. 

Kids have so much fun at the Museum that it's 

doubtful that they learn anything of value from many of 

the exhibits. The Directors, however, make an argument 

for what they term "landmark learning". The theory is 

that a single experience may become a trigger for inter

ests later in life which may become permanent. 
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Figure 10 "Manhole" - Boston C. M, 

The Museum is extremely popular with over 400,000 

visitors each year. Annual revenues approach two million 
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dollars per year. School groups book all available open 

time slots for an entire year the first week they are 

offered. 

Jacksonville Children's Museum 

Jacksonville, Florida 

Architect: William Morgan, AIA 

Location: Urban park area 

Concept: Provide facilities to teach arts and sciences 

to children from kindergarten through high school with 

programs to augment local school curricula. 

Building area: 29,810 sq ft plus roof garden 9,275 sq ft 

for a total of 39,085 sq ft. Plans for additional module 

will nearly double this figure. 

Attendance: Approximately 320,000 per year (1970) 

The building's principal building material is 

cast-in-place concrete and has load-bearing walls and 

columns. The floors are waffle and flat slabs. The 

structure consists of three floors plus a roof garden. 

The first floor containing the lobby is almost totally 

glass enclosed. This arrangement allows after hours 

strollers to view displays of new exhibits from outdoors. 

•33-





MEETINO . 
ROOM / S . 

OROUNO LEVEL 

EXHIBIT 
PRODUCT. y V 

. ^ R K S 
RM. 

LOWER 
EXHIBITION LEVEL 

UPPER 
EXHI I IT ION LEVEL ROOF GARDEN 

Figure 11 Floor Plan - Jacksonville C. M. 

The two upper exhibition floors have little fenestration 

to avoid distraction in the gallery and class areas. The 

building was designed in modular form to allow for a 
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future expansion which will nearly double its present 

size. The Museum sits atop a three foot high bearm on 

shallow concrete footings as the area is occassionally 

flooded. The floorplan is arranged to provide separate, 

but interrelated areas for teaching, exhibitions, admin

istration and service. The plan includes a central core 

for lobby and exhibition spaces while classroom, theater, 

planetarium, art studios, library and service areas are 

located in towers placed at the corners of the core. The 

planetarium is situated off the first floor lobby area so 

that it can be used when the rest of the Museum is 

closed. 

The Museum is intended to function as a supplement 

to elementary through high school curricula and its pro

grams are coordinated with the county school system. 

Exhibits acquaint visitors with the regional history, 

culture and natural sciences of the area. They are mul

ti-sensory to encourage active participation and are 

arranged in a sequential manner. The second floor exhi

bitions are constructed as "environments" which allow the 

child to walk down a turn of the century Jacksonville 

street, explore a pioneer block house, visit an Indian 

hut, a general store and a historic Jacksonville resi

dence . 

On the third level are temporary exhibits of current 
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interests. Children can touch and operate instrument 

panels, view a replica space craft, and enjoy multi-media 

shows on topics like transportation, commerce, industry, 

agriculture etc. 

The fourth level or roof garden is for botany 

experiments, art classes and outdoor sculpture exhibits. 

There is a small zoo with native animals and an aviary. 

Also included are a small observatory and picnic area. 

Figure 12 Section - Jacksonville C. M. 
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The Exporatorium 

San Francisco, California 

Architect: Bernard Maybeck 

Location: San Francisco Bay Area near Fisherman's Warf 

Concept: Frank Oppenheimer 

Attendance: Over 500,000 annually (1986) 

Source: The Annual Report Supplement for fiscal year 

1985-1986 and other assorted pamphlets included in an 

information packet requested from the Museum 

When one has absorbed a sufficient amount of materi

als on children's museums and gained an insight into 

their full spectrum, it is fair to say that there have 

been some very innovative achievements in the field. 

When comparing San Francisco's Exploratorium with the 

others, however, it is readily apparent that we are gaz

ing upon a star of different magnitude. 

The Museum was founded in 1969 by physicist Frank 

Oppenheimer (deceased 1985). Exploratorium is housed in 

the only existing structure remaining after the 1915 Pan

ama-Pacific Exposition - The Palace of Fine Arts. The 

104,000 square foot facility includes exhibit space, 

classrooms, museum store, fabricating shops, graphics 

department, office space, storage area and a 200 seat 

theater. This space is provided rent-free by the City of 
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San Francisco. Although classified as a "children's" 

museum, the attendance breaks down to 65% adult and 35% 

under 18 years old! The operating budget has risen $2 

million to $6 million in the last five years. Explorato

rium has 78 full-time employees, 115 part-time and 25 

volunteers (75 for special events). The Museum also has 

an impressive list of private and corporate donors. 

What is the reason for this success? We may safely 

assume that the administrative staff is doing an effi

cient job. The real reason must be the unique vision of 

Frank Oppenheimer and/or that he has struck a responsive 

chord with the museum-going public. 

Most of the exhibits are participatory and are about 

scientific principles with human perception being the 

core theme. Some of the success of Exploratorium con

cerns "what" is exhibited, but mostly it is "how" it's 

done. This is curious when one considers that the exhi

bits scattered about the floor are not especially attrac

tive. It is difficult to sum up Mr. Oppenheimer's exhi

bit philosophy in a few sentences as it deviates in many 

subtle ways from the norm. It is available, however, in 

a ten page report that was presented to the International 

Commission on Science Museums (1980, Monterey, Mexico). 

As one might suspect, Mr. Oppenheimer followed his 

own instincts, not someone else's. The Exploratorium is 
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today recognized internationally as an innovative model 

for science museum pedagogy and artistry. 

Conclusion 

Of the case studies reviewed here, an interesting 

comparison can be drawn between two of them - The Broo

klyn Children's Museum and the Jacksonville Children's 

Museum. The former was designed as a very unique envi

ronment which most children would be compelled to 

explore. The Museum's exhibits are almost completely 

unstructured thereby allowing the child total freedom to 

investigate at will. The interior is open plan with only 

changes in floor levels to mark divisions among exhibits. 

The Jacksonville Museum, on the other hand, takes a 

much more structured approach. Its tour path has been 

laid out in such a way as to impose a sequential route 

through the exhibits eliminating the need to retrace 

one's steps. Two exceptions to this structured approach 

occur. One is at the second floor "environments" exhibit 

where the children are allowed to roam a will, and the 

other at the roof garden. While this may be considered 

too structured by some, it is felt that children do need 

to be provided with a degree of structure to their acti

vities as long as it does not become excessive as may be 
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the case here. In fairness to the Jacksonville Museum, 

it should be added that the circulation is well thought 

out. One may readily access any area in the building via 

the stairwells without having to traverse intermediate 

areas. 

One can argue the merits of either approach and some 

individuals will undoubtedly be more comfortable with one 

or the other. The conclusion here is that the Brooklyn 

Museum may benefit from a bit more structure to its acti

vities and the Jacksonville Museum may be improved with a 

less structured approach. 
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Notes 

iJean Piaget, "Forward," Millie Almy, Young Chil

dren's Thinking (New York Teachers College Press, Colum

bia University, 1966), pp. v and vi. as cited in Jeanette 

Hauck Booth and Gerald H. Krockover, Creative Museum 

Methods and Educational Techniques (Springfield, Illi

nois: Charles C. Thomas Publishers, 1982), p. 81. 
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Activities concerning a museum operation may be 

grouped under three broad categories. These are the 

activities of museum visitors, administrators' activities 

and support (logistic) activities. The museum exists to 

make activities of visitors meaningful and worthwhile so 

all other activities are necessarily subservient to 

accomplish this end. 

Arrival and Orientation 

Visitors will arrive at the museum parking lot via 

private vehicle, public transportation or in the case of 

school groups, by bus and proceed from the parking lot to 

the museum lobby. The lobby functions as a distribution 

point and as a reception area. Here visitors form into 

groups, orient themselves with regard to restrooms, ele

vators, cafeteria, lounge area etc. through the use of 

directional arrows and/or information boards which dis

play information about the layout of the building. Visi

tors may also need to consult the person at the informa

tion desk, pay admission fees and leave articles like 

coats, hats, briefcases etc. in the checkroom. 

The museum lobby is also a logical place for groups 

to meet their tour guides. This location may be a star

ting point for tours. In lieu of beginning the tour from 
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the lobby, the tour guide (curator or decent) may decide 

instead to begin the tour from a predetermined exhibit 

area. The guide's decision to do this may be for a vari

ety of reasons such as crowded conditions in the lobby 

during peak hours or the convenience of beginning the 

tour in a location which is remote from the lobby. Alter

natively, the guide may simply require a quieter location 

in which to become acquainted with the group 

to make his or her introductory remarks. 

Visiters will tour the facility singly, with friends 

or with family members. Others will tour as organized 

groups of a school or ether organization. The organized 

groups have usually written or telephoned for an 

appointment and expect to tour all or a specialized part 

of the museum under the guidance of a curator or decent. 

If the group is a school class seeking to supplement 

materials covered in their texts, the person in charge of 

guiding the tour may need to arrange for any necessary 

visual aids beforehand and check to assure that the mate

rials to be viewed will dovetail with the student's 

studies. The school tour may be a single visit or one of 

a series of planned tours.i Seme museums have been able 

to establish a closer cooperation with school groups by a 

kind of interchange of staff i.e., the museum may have 

some personnel who are paid by the public school system. 
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When this is the case, the guide may be qualified to 

actually teach certain class material in the museum.2 

The Guided Tour 

These tours should be free flowing and flexible 

affairs which will in part be detexTiiined by the social 

makeup of the group. The guide should net overstructure 

the tour and be prepared to improvise somewhat in keeping 

with the groups' needs and wishes. The guide should keep 

in mind that it is his job to provide the visitors with a 

pleasurable museum experience, help them to understand 

what a museum is and hew it functions. He or she should 

also have as a goal the encouragement of return visits. 

The guide needs to involve the group actively in mental 

and physical participation for the duration of the tour. 

Actions on the part of the decent or guide may include 

questioning, initiation of games, role playing and 

encouraging the group to experience tactile aspects of 

the exhibits. The guide should also be mindful of what 

the visit is to accomplish and limit the scope of ideas 

and concepts accordingly. It is equally important to 

pace the tour to allow visiters to freely explore exhibit 

materials.3 
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Cafeteria and Giftshep Activities 

When the visiter's tour extends through a meal time, 

he or she may wish to visit the cafeteria, select food 

items and dine in the cafeteria lunchroom. This activity 

allows the visitor a break from the routine and provides 

an opportunity for rest and relaxation before resuming 

the tour. Before leaving the Museum, guests will likely 

browse in the gift shop and perhaps make purchases. 

Leaving the Museum 

Before departing, guests may use restrooms, collect 

items left in the checkroom and some may need to tele

phone for transportation. Some parties may depart the 

lobby and go directly to their vehicles. Others who must 

wait for transportation may wish to consult with the per

son at the information desk or simply sit and relax until 

transportation arrives. 

Administrative Activities 

The core administrative personnel include a direc

tor, assistant director, curator of science, curator of 

technology, secretary/bookkeeper plus a board of direc-
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tors whose duties have been previously outlined in Goals 

and Objectives.* It should be emphasized that the fore

going are a minimum cere administrative group necessary 

(along with support employees) to start museum oper

ations. Augmentation of the staff will be necessary as 

the museum operation grows. 

The director is the chief administrator. He or she 

hires and fires personnel and oversees the entire museum 

operation. Even though the director is not officially 

responsible for raising funds for the museum, it is some

times necessary that he devote his energies to this 

task.5 The director is the chief decision maker and has 

input into most of the planning activities. He will also 

direct or give final approval for most of the scheduling 

of activities. There are many miscellaneous matters 

which either the director or his assistant must deal 

with. Examples are obtaining insurance for museum prop

erties, emergencies, injuries en the job, disputes, cor

respondence, employee policies, etc., so little time is 

left for the "details" of operation. 

The assistant director must be flexible and prepared 

to act in several roles. He or she should be able to 

handle any and all of the duties of the director. Since 

less scheduled demands are made upon his time when the 

director is present, the assistant director will have 
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mere freedom to participate in the museum's day to day 

operation and creative direction. He is in the better 

position to coordinate the museum's creative activities. 

The curator's activities are mainly involved with 

the museum's collections. The curators are department 

heads and have supervisory capacity over certain members 

of the support group. Curators are perhaps better 

described as "keepers" of the collections.6 Thus they 

will oversee the production, display and maintenance of 

exhibits for their area(s) of expertise. One of the 

curator's primary activities is to "explain" the museum's 

collections either directly or through docents whom they 

help to train. The curator will need to be informed on 

current developments in his area(s) of concern and make 

recommendations to the director regarding the development 

of new exhibition materials. 

The secretary/bookkeeper activities will include the 

typing and mailing of all correspondence generated by the 

staff. Other activities may include answering the tele

phone and directing calls, general record keeping and 

filing of same. The secretary/bookkeeper will also keep 

accurate records of all receipts and expenditures 

incurred as a result of museum operations and attend to 

matters concerning the payroll. 

-48-





Support Activities 

Museums must be security conscious and insurance of 

the building and its contents is only a part of security 

concerns.7 Security should be interpreted to mean pro

tection of the building, its contents, staff, visitors 

and physical security i.e., protection from theft, fire 

and vandalism.8 The security guard should be on hand in 

the morning to open the building and deactivate appropri

ate alarm systems. Likewise in the evening, after oper

ations cease, he needs to set alarms and provide surveil

lance until the last person has left for the day. In 

fact, it may be advisable to have a guard on duty 24 

hours per day. 

Since the museum wants to promote a friendly and 

inviting atmosphere, it may be a mistake to have the 

guard wear a uniform.9 The guard should be visible 

during the day and patrol all areas of the building. At 

night, the guard may monitor surveillance systems from 

the security office. Other activities of the guard will 

include checking the status of smoke detectors, fire 

extinguishers, etc. to insure general preparedness for 

any emergency. 

There will need to be at least two technicians, one 

each for the technical and scientific areas of the 
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museum. The technicians will work closely with the cura

tors and be chiefly responsible for exhibit production, 

exhibit maintenance and logistic support. It is impor

tant that these personnel be full-time employees. They 

should also be versed in a wide variety of technical 

areas and have supervisory skills.! o 

It is anticipated that the remainder of the person

nel needed for exhibit production will be made up of 

selected part-time student help recruited from Texas Tech 

University. This part-time help will fill in the gaps 

for miscellaneous services needed and come under the 

direct supervision of the two technicians. For example, 

every museum needs a draftsman/artist, general assistant, 

preparator, cabinet maker, audio-visual technician, han

dyman etc.11 

Additional student or volunteer help will be needed 

to perform the activities associated with gift shop oper

ations. These activities include helping visitors with 

selections, ringing up sales, stocking shelves and taking 

inventory. 

The information desk will also utilize student or 

volunteer help. Primary duties are to be of assistance 

to visitors by giving them directions, schedule times and 

information about the museum and its operations. The 

person handling this position will also give information 
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over the telephone, schedule guided tours and coordinate 

these with the curators' and docents' schedules. 

Although there will be garden maintenance and gen

eral landscaping activities performed on the premises, 

these will not be the responsibility of museum personnel. 

These duties will go instead to TTU Grounds Maintenance 

Department. 
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Notes 

1 Eleanor M. Moore, Youth In Museums (Philadelphia: 

University of Pennsylvania Press, 1941), p. 58. 

2Moore, pp. 58-59. 

3Jeanette Hauck Booth et al., Creative Museum 

Methods and Educational Techniques (Springfield, Illi

nois: Charles C. Thomas Publisher, 1982), pp. 11-12. 

4G. Ellis Burcaw, Introduction to Museum Work 

(Nashville: The American Association for State and Local 

History, 1975), pp. 44-45. 

5Burcaw, p. 39. 

6 Ibid. 

7Burcaw, p. 100. 

8 Ibid. 

9Burcaw, p. 102. 

10Burcaw, p. 40. 

11Burcaw, pp. 44-45. 
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Scitechnoplex is divided into three functional 

areas; administrative, production and public. The major

ity of the exhibits will be fabricated at the Museum's 

shops by the Production Department. Logistic services 

will also come from this Department. The assigned square 

footages have been distributed to each of the functional 

areas as shown in the pie chart below: 

Figure 13 Assigned Square Footage 

Circulation 

Traditionally, museum circulation has been highly 

compartmented with exhibits displayed in rooms of various 
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sizes which may be either independent or communicating. A 

more recent trend has been to provide at least one or 

more large rooms with movable partitions so that changing 

needs of the museum can be accommodated. i The nature of 

the exhibits for Scitechnoplex is better adapted to the 

open plan system because the many independent exhibits 

only need grouping under a broad category. Fixed walls 

under these circumstances are an impediment to free cir

culation. 

Over a period of time, displays will be developed 

that need sequential viewing. These exhibits may eventu

ally comprise as much as 50% of the available space. 

Therefore, the overall circulation will be an intermedi

ate system at some point in the future. At the beginning 

of operations especially, circulation will be largely 

open and highly flexible. 

Adjacency 

There may be times when the Museum is closed, yet 

the theater/lecture room and office/production areas are 

still in use. It must be possible to completely secure 

exhibit areas during these times. Additionally, there 

is a need for easy communication between public areas and 

administrative areas to ensure good public relations. At 
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other times, this communication may be undesirable when 

the administrative area needs to function independently. 

The two conflicting usages require temporary physical 

separation.2 It is also desirable that exhibit fabrica

tion have easy access to both the exhibits and exhibit 

storage. Acoustic separation is an important consider

ation between exhibit fabrication and the remainder of 

the building. 
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Exhibit and Exhibit Storage 

Area Calculations 

Scitechnoplex exhibits will in large part be either Identical or similar 

to those contained in San Francisco's Exploratorium. Allo^dng adequate 

exhibit space meant deciding upon two crucial factors. The first was the 

maximum number of exhibits to be accommodated. The second factor 

concerned the average size of individual exhibits. 

In the past , the Exploratorium h a s sho^\Ti between 500 to 600 exhibits in 

104,000 square feet [total m u s e u m area). A future addition to 

accommodate 300 more exhi-bits ^tnll require 70,000 square feet. It is felt 

tha t accommodation of 400 exhibits is a more realistic figure for the size 

and resources of Lubbock. 

A representative sampling of individual exhibits is pictured in the 

Exploratorium's catalogs. A frequentty occurring size is a table mounted 

exhibit which measures tu'o and a half feet in ^^'idth by six feet in length. 3 

Some exhibits are several times larger i.e., the s team turbine 

engine. A greater number of the exhibits are smaller. An important factor 

tha t mus t be considered is the person(s| interacting with the exhibit. A 

participator^' exhibit is not complete unti l one or more persons 
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are present to operate its controls. Since operation of 

controls may occur on either side or at the ends, a two 

foot wide perimeter condition must be added before the 

exhibit may be considered to be operational. The argu

ment here is that the encircling two foot wide perimeter 

is not circulation space. It is the total area (exhibit 

and perimeter) required for one, average sized, opera

tional exhibit. Thus, the space required is 65 square 

feet, whereas the physical size of the exhibit itself is 

only 15 square feet or 23% of the operational size. The 

total space required for 400 exhibits was computed from 

this standard. 

Figure 14 Average Exhibit Size 

Exhibit storage space was calculated to be 25% of 

operational exhibit space. This should be more than ade

quate when one considers that much can be partially dis

assembled to lay flat and some storage may occur over

head. Application of the net-to-gross ratio will supply 

circulation around the stored materials. 
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FACILITIES LIST 
(Table 2) 

Public ASF 

Lobby 700 
Information/Tickets/Coat Check 150 
Toilets (men & women) 600 
Gift Shop & Storage 750 
Cafeteria 1,500 
Kitchen 350 
Food Delivery 200 
Exhibits 26,000 
Theater/Lecture (200 seats) 1,275 
Science Lab/Classroom 720 
Classroom/Multi-use 720 
Library 200 

Sub- to ta l 33,165 

Administration ASF 

Director 290 
Secretary 100 
Assis tant Di rec tor 225 
Secretary/Bookkeeper 100 
Pub l i ca t ions /Pub l i c i t y 350 
Conference 300 
Security 150 
Head Curator 200 
Curator of Science 150 
Curator of Technology 150 

Sub- tota l 2,015 

Production ASF 

Science Technician 150 
Techno logy Techni c ian 150 
Ar t i s t 150 
Draftsman 150 
Builder 150 
Toilets (men & women) 300 
Exhibit Fabrication & Maintenance 750 
Carpentry Shop 350 
Paint Shop 200 
Tool Storage 200 
Janitor 150 
Materials Delivery 200 
Exhibit Storage 6,500 
Mechanical 1.500 

Sub-total 10,900 

-60-





NET-TO-GROSS RATIO 

Public sub-total 33,165 
Administration sub-total 2,015 
Production sub-total 10 . 900 

Total ASF 46,080 

Efficiency = 65% 

Gross square footage = 70,892 

Outdoor Spaces 

Landscaping 3 , 500sf 

Outdoor deck 1, 500sf 

Outdoor fountain 120sf 

Parking spaces: (297sf/vehicle) 

100 visitor 29,700sf 

23 staff 6,831sf 

3 service/delivery 891sf 

Total Parking 37,422sf 

Future Expansion 

Design of the Museum should not be undertaken with

out due consideration of the possibilities for future 

expansion. There are two probable scenarios. The first 

is, lacking sufficient funds, the building would have to 
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be erected in two phases. If this is the case, a reduc

tion in the amount of exhibition space would be a likely 

solution while retaining as much of the production and 

administrative space as possible from the original plan. 

The cafeteria and kitchen spaces could also be deleted 

and added at a later time. 

The other scenario involves a fully completed facil

ity which proves to be inadequate at some future time. 

If this is the case, there should be room to expand. 

With the foregoing in mind, the footprint of the building 

should be so arranged to allow for either possibility. 

The most important areas for expansion would probably be 

exhibits followed by administrative and possibly produc

tion space as well. 

Conclusion 

The 70,892 square footage for Scitechnoplex appears 

to be adequate for this region. The 104,000 square foot

age for San Francisco's Exploratorium has proven inade

quate as they plan to add an additional 70,000 square 

feet to show a total of 900 exhibits. 

A more pragmatic comparison would be between Sci

technoplex and The Children's Museum of Jacksonville, 

Florida. The first phase of their Museum contained 
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39,085 square feet with plans to nearly double this size. 

The City of Jacksonville has a population that is roughly 

20,000 persons greater than that of Lubbock. Therefore, 

the 70,892 square feet for Scitechnoplex seems justified. 
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Notes 

1 John H. Callender and Joseph De Chiara, Time Saver 

Standards for Building Types. New York: McGraw-Hill 

Book Company, 1973, p. 272. 

2 Ibid. 

3K. C. Cole, Order in the Universe: The Shape of 

Relative Motion. San Francisco: The Exploratorium, 

1986, pp. 68-71. 
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Facility #1 Lobby 700 ASF 

Lighting: Flush mounted, ceiling fluorescent 30 fci 

Power: 120 VAC, wall duplex receptacles 

Communications: 4 public telephones, 2-way public 

address, closed circuit TV camera 

Life Safety: Fire detection, sprinkler system, emer 

gency lighting 

Equipment: 2 drinking fountains 

Furnishings: Mix of modular lounge sofa and chairs 

around perimeter walls 

Facility #2 Information/Tickets/Coat Check 150 ASF 

Note: Location within lobby space 

Power: 120 VAC duplex wall receptacles 

Communications: Telephone & switchboard, 2-way pub 

lie address 

Furnishings: U-shaped 44" high enclosed counter, 

cash register, 2 adjustable height chairs, coat 

closet 

Facility #3 Public Toilets (men & women) 600 ASF 

Note: Mens Room 

Power: 120 VAC duplex receptacles 

Lighting: Flush mounted ceiling, fluorescent 30 fc2 

Utility Service: cold & hot water, floor drain 

Equipment: 4 WC, 4 metal stalls (1 handicapped w/ 

metal side rails), 4 urinals, 4 lavs., 4 soap disp., 
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2 paper towel dispensers, 1 mirror, 1 waste contain 

er, 1 electric air vent 

Note: Womens Room 

Power: 120 VAC duplex receptacles 

Lighting: Flush mounted ceiling, fluorescent 30 fc 

Utility service: cold & hot water, floor drain 

Equipment: 4 WC, 4 metal stalls (1 handicapped w/ 

metal side rails), 4 lavs., 4 soap dispensers, 2 

paper towel dispensers, 1 sanitary napkin dispenser, 

1 mirror, 1 waste container, 1 electric air vent 

Facility *t4 Gift Shop & Storage 750 ASF 

Lighting: Flush mounted ceiling, fluorescent 30 fc3 

Power: 120 VAC duplex receptacles 

Communications: Telephone, 2-way public address, 

Equipment: 1 adjustable height chair, bookcases & 

display cases as needed, cash register, closed 

circuit TV camera 

Facility #5 Cafeteria 1.500 ASF 

Lighting: Flush mounted ceiling, fluorescent 30 fc4 

Power: 120 VAC duplex receptacles 

Communications: Telephone, 2-way public address, 

1 closed ciruit TV camera 

Utility Service: hot & cold water, 1 floor drain 

Life Safety: Fire detection, fire extenguisher, 

sprinkler system, emergency lighting 
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Equipment: Back counter, serving counter, special

ty desert case, ice dispenser, cold food display, 

soft drink dispenser, coffee maker, tea dispenser, 

juice dispenser, warming lamps, ice cream refriger

ator, paper cup dispenser, shake machine, micro

wave oven, roll warmer, sandwich making unit, heated 

dish dispenser, garnish pans, cash register 

Furnishings: Adjustable height chair, booth seat

ing for room perimeter, dining tables & chairs for-

remaining floor area. 

Facility #6 Kitchen 350 ASF 

Lighting: Recessed ceiling mounted, fluorescent 

70 fc5 Power: 120 VAC duplex receptacles, 240 VAC 

as need

ed 

Utility Service: Natural gas, hot & cold water, 

floor drain 

Life Safety: Fire detection, fire extenguisher, 

sprinkler system 

Equipment: Refigerator, freezer, prep, sink, hand 

sink, broiler, deep fat fryer, range w/gridle, con

vection oven, exhaust ventilator, conveyor washing 

machine, toaster, cooking utensils, first aid kit 

Facility #7 Food Delivery 200 ASF 

Lighting: Flush mounted ceiling fluorescent 30 fc6 
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Power: 120 VAC duplex receptacles 

Utility Service: Floor drain 

Equipment: Shelves as needed, dolly 

Facility #8 Exhibits 26.000 ASF 

Ceilings: 10 foot clear height 

Lighting: Flush mounted Ceiling fluorescent 70 fc & 

incandescent spots as needed? 

Power: 120 VAC duplex receptacles placed around 

wall perimeter and on floors. 240 VAC - 2 floor 

receptacles each exhibit room 

Communications: 2-way public address 

Life safety: Fire detection, sprinkler system, 

emergency lighting, fire extinguishers 

Equipment: Movable wall partitions, seating benches 

closed circuit TV cameras 

Facility #9 Theater/Lecture Hall 1.275 ASF 

Lighting: Incandescent w/dimmer controls 70 fc^ 

Power: 120 VAC duplex receptacles around wall 

perimeter and floor receptacles on stage 

120 VAC duplex receptacles around wall perimeter 

of projection booth 

Communications: 1-way public address 

Life Safety: Fire detection, fire extinguishers, 

emergency lighting 

Equipment: Podium, projection screen, 2 slide pro-
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jectors, 2 movie projectors, 2 adjustable height 

chairs, theater seating 

Facility #10 Science Lab/classroom 720 ASF 

Lighting: recessed ceiling mounted fluorescent 100 

fc9 

Power: 120 VAC duplex receptacles 

Communications: 2-way public address 

Utility Service: hot & cold water, natural gas, 

sinks with acid resistant drains 

Life Safety: fire detection, fire^extenguishers. 

Equipment: Experiment benches with sinks, drains, 

electric power, natural gas hook ups, bench stools, 

chalkboards, classroom desks, shelving, refrigera

tor, wall cabinets, shelving 

Facility #11 Classroom/multi-use 720 ASF 

Lighting: recessed ceiling mounted fluorescent 100 

fcio 

Power: 120 VAC duplex wall receptacles 

Communications: 2-way public address 

Utility Service: hot & cold water 

Furnishings: school desks, work tables, conference 

table, chairs as needed. Chalk boards, wall cabi

nets, shelves, sink 

Facility #12 Library 200 ASF 

Lighting: recessed ceiling mounted fluorescent 70 
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fell 

Power: 120 VAC duplex wall receptacles 

Life Safety: fire detection 

Equipment & Furnishings: Wall book shelves, center 

isle shelves, 4 lounge chairs, coffee table 

Facility #13 Director's Office 290 ASF 

Ceiling: acoustic 

Lighting: recessed ceiling mounted fluorescent 100 

fci2 

Power: 120 VAC duplex wall receptacles 

Communications: telephone 

Equipment & Furnishings: two 4-drawer legal size 

filing cabinets, executive desk, executive chair, 

sofa, 2 lounge chairs, coffee table, 4 straight-

back chairs, bookshelves, 2 end tables, 2 lamps 

Facility #14 Secretary 100 ASF 

Ceiling: Acoustic 

Lighting: recessed ceiling mounted fluorescent 100 

fci3 

Power: 120 VAC duplex wall receptacles 

Communications: telephone & switchboard 

Life Safety: fire detection 

Equipment & Furnishings: two 4-drawer legal size 

filing cabinets, ergonomic chair, desk, word pro

cessor, 2 straight back chairs 
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Facility #15 Assistant Director's Office 225 ASF 

Ceiling: acoustic 

Lighting: recessed ceiling mounted fluorescent 100 

fci4 

Power: 120 VAC duplex wall receptacles 

Communications: telephone 

Equipment & Furnishings: two 4-drawer legal size 

filing cabinets, executive desk, executive chair, 

sofa, coffee table, 4 straight back chairs, book

shelves, 2 end tables, 2 lamps 

Facility #16 Secretary/bookkeeper 100 ASF 

Ceiling: acoustic 

Lighting: recessed ceiling mounted fluorescent 100 

fci5 

Power: 120 VAC duplex wall receptacles 

Communications: telephone 

Life Safety: fire detection 

Equipment & Furnishings: two 4-drawer legal size 

filing cabinets, ergonomic chair, desk, word pro

cessor, 2 straight back chairs 

Facility #17 Publications/Publicity 350 ASF 

Ceiling: acoustic 

Lighting: recessed ceiling mounted fluorescent 100 

fcie 

Power: 120 VAC duplex wall & floor receptacles 
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Communications: 2 telephones 

Utility Service: hot & cold water 

Life Safety: fire detection, fire extinguisher 

Equipment & Furnishings: 2 ergonomic chairs, 2 

desks, two 4-drawer legal size filing cabinets, 

1 drafting table, 2 work tables, 1 word processor 

1 typewritter, storage cabinets with sink 

Facility #18 Conference 300 ASF 

Ceiling: acoustic 

Lighting: recessed ceiling mounted fluorescent 100 

fc w/dimmeri? 

Power: 120 VAC duplex wall receptacles 

Communications: telephone 

Life Safety: fire detection 

Equipment & Furnishings: Conference table, 14 

chairs, 1 sofa, 2 end tables, 2 lamps 

Facility #19 Security 150 ASF 

Ceiling: acoustic 

Lighting: recessed ceiling mounted fluorescent 100 

fci8 

Power: 120 VAC duplex wall receptacles 

Communications: telephone, 2-way public address, 

closed circuit TV monitors, radio transciever 

Life Safety: fire detection 

Equipment & Furnishings: one 4-drawer legal size 
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file cabinet, 2 ergonomic chairs, 2 desks Facility 

Facility #20 Head Curator 200 ASF 

Ceiling: acoustic 

Lighting: recessed ceiling mounted fluorescent 100 

fci9 

Power: 120 VAC duplex wall receptacles 

Communications: telephone 

Equipment & Furnishings: 1 ergonomic chair, 1 desk 

bookshelves, 2 straight chairs, 1 lounge chair, one 

sofa 

Facility #21 Curator of Science 150 ASF 

Ceiling: acoustic 

Lighting: recessed ceiling mounted fluorescent 100 

fc2 0 

Power: 120 VAC duplex wall receptacles 

Communications: telephone 

Life Safety: fire detection 

Equipment & Furnishings: 1 ergonomic chair, 1 desk, 

bookshelves, 2 straight back chairs 

Facility #22 Curator of Technology 150 ASF 

Ceiling: acoustic 

Lighting: recessed ceiling mounted fluorescent 100 

fc2i 

Power: 120 VAC duplex wall receptacles 

Communications: telephone 
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Life Safety: fire detection 

Equipment & Furnishings: 1 ergonomic chair, 1 desk, 

bookshelves, 2 straight back chairs 

Facility #23 Science Technician 150 ASF 

Ceiling: acoustic 

Lighting: recessed ceiling mounted fluorescent 100 

f c 2 2 

Power: 120 VAC duplex wall receptacles 

Communications: telephone 

Life Safety: fire detection 

Equipment & Furnishings: 1 ergonomic chair, 1 desk, 

bookshelves, 2 straight back chairs 

Facility #24 Technology Technician 150 ASF 

Ceiling: acoustic 

Lighting: recessed ceiling mounted fluorescent 100 

fc2 3 

Power: 120 VAC duplex wall receptacles 

Life Safety: fire detection 

Equipment & Furnishings: 1 ergonomic chair, 1 desk, 

bookshelves, 2 straight back chairs 

Facility #25 Artist 150 ASF 

ceiling: acoustic 

Lighting: recessed ceiling mounted fluorescent 100 

fc2 4 

Power: 120 VAC duplex wall receptacles 
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Communications: telephone 

Life Safety: fire detection 

Equipment & Furnishings: 1 straight back chair, 1 

work table, 1 adjustable height chair, 1 drafting 

table, 1 taboret, 2 combination lamps, 1 easel 

Facility #26 Draftsman 150 ASF 

Ceiling: acoustic 

Lighting: recessed ceiling mounted fluorescent 100 

fc2 5 

Power: 120 VAC duplex wall receptacles 

Communications: telephone 

Life Safety: fire detection 

Equipment & Furnishings: 1 straigh back chair, 1 

work table, 1 drafting stool, 1 drafting desk, 1 

combination lamp 

Facility #27 Builder 150 ASF 

Ceiling: acoustic 

Lighting: recessed ceiling mounted fluorescent 100 

fc2 6 

Power: 120 VAC duplex wall receptacles 

Communications: telephone 

Life Safety: fire detection 

Equipment & Furnishings: 1 ergonomic chair, 2 

straight back chairs, 1 desk 

Facility #28 Staff Toilets 300 ASF 
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Note: Men's Room 

Lighting: recessed ceiling mounted fluorescent 30 

fc27 

Power: 120 VAC duplex receptacles 

Utility Service: cold & hot water, floor drain 

Equipment: 2 WC, 2 metal stalls (1 handicapped w/ 

metal side rails), 2 urinals, 2 lavs., 2 soap dis

pensers, 1 paper towel dispenser, 1 mirror, 1 waste 

container, 1 electric air vent 

Note: women's room 

Lighting: recessed ceiling mounted fluorescent 30 

f c 2 8 

Power: 120 VAC duplex receptacles 

Utility Service: cold & hot water, floor drain 

Equipment: 3 WC, 3 metal stalls (1 handicapped w/ 

metal side rails), 2 lavs., 2 soap dispensers, 1 

paper towel dispenser, 1 sanitary napkin dispenser, 

1 mirror, 1 waste container, 1 electric air vent 

Facility #29 Exhibit Fabrication & Maintenance 750 ASF 

Ceiling: 12 feet clear height 

Lighting: ceiling mounted suspended fluorescent 50 

fc general illumination, 100 fc over bench areas2 9 

Power: 120 VAC duplex wall receptacles, 240 VAC 

as needed 

Communications: telephone 
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utility Service: hot & cold water, floor drain 

Life Safety: fire detection, fire extinguishers 

Furnishings: wall mounted storage cabinets, mater

ial storage cabinet with worktop & double sink, 2 

4' X 6' work tables, 2 wall mounted work benches, 1 

wall mounted 2' X 5' sink, 1 material storage bin, 

6 adjustable height armless chairs 

Equipment: 2 vises, 1 miter box, 1 overhead hoist, 

1 acetelene torch w/tanks, 2 grinder/buffers, 1 

drill press, 1 wet/dry vacuum, 1 metal lathe, 1 

exhaust ventilator, assorted hand tools 

Facility #30 Carpentry Shop 350 ASF 

Ceiling: 12 foot clear height 

Lighting: ceiling mounted suspended fluorescent 100 

fc3 0 

Power: 120 VAC duplex receptacles, 240 VAC as 

needed for power tools 

Life Safety: fire detection, fire extinguisher 

Furnishings: wall mounted storage cabinets, wall 

mounted work bence w/storage under, adjustable 

height armless chair, 1 4' X 6' work table 

Equipment: 1 wet/dry vacuum, 1 wood lathe, 1 

radial saw, 1 table saw, 1 jig saw, 1 band saw, 1 

belt/disk sander, 1 miter box, 1 vise, 1 air com

pressor, 1 router, 1-3' X 6' materials ship 
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Facility #31 Paint Shop 200 ASF 

Ceiling: 12 foot clear height 

Lighting: ceiling mounted suspended fluorescent 100 

fc3i 

Power: 120 VAC duplex wall receptacles 

Life Safety: fire detection, fire extinguisher 

Equipment & Furnishings: 1 adjustable height arm

less chair, spray booth, spray guns, air compressor, 

exhaust ventilator 

Facility #32 Tool Storage 200 ASF 

Lighting: ceiling mounted suspended fluorescent 50 

fc3 2 

Power: 120 VAC duplex wall receptacles 

Life Safety: fire detection 

Equipment & Furnishings: wall mounted shelving, 

storage cabinets 

Facility #33 Janitor 150 ASF 

Lighting: recessed ceiling mounted fluorescent 50 

fc3 3 

Power: 120 VAC duplex wall receptacles 

Life Safety: fire detection 

Equipment & Furnishings: 1 straight back chair, 

wall mounted shelving, assorted house cleaning 

equipment 

Facility #34 Materials Delivery 200 ASF 
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Ceiling: 12 foot clear height 

Lighting: recessed ceiling mounted fluorescent 30 

fc3 4 

Life Safety: fire detection 

Equipment: 1-3' X 6' materials ship, 1 dolly 

Facility #35 Exhibit Storage 6.500 ASF 

Ceiling: 12 foot clear height 

Lighting: ceiling mounted suspended fluorescent 30 

fc3 5 

Power: 120 VAC wall receptacles 

Life Safety: fire detection 

Furnishings: Wall shelving, storage racks 

Facility #36 Mechanical 1.500 ASF 

Ceiling: 12 foot clear height 

Lighting: ceiling mounted suspended fluorescent 30 

fc3 6 

Power: 120 & 240 VAC as required 

Communications: telephone 

Utility Service: cold water, floor drains, natural 

gas 

Life Safety: fire detection, fire extinguisher 

Equipment: HVAC, humidifiers, ventilators 
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Notes 

1 William J. McGuinness et al., Mechanical and 

Electrical Equipment for Buildings (New York: John 

Wiley & Sons, 1980), pp.732-734. 

2 through 3 6 Ibid. 
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S I T E A N A L Y S I S 
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Topography 

Lubbock's physiographic location in on the caprock area 

of Northwest Texas known as the South Plains Region and 

is 3,250 feet above sea level.i Lubbock County is gener

ally level with gentle undulations. Major relief fea

tures are Blackwater and Yellowhouse Draws with steep 

channels which at some places exceed 50 feet within a 

0.10 mile distance.2 Many small depressions interrupt 

the land plane and at the bottom of these are playa 

lakes. The playa lakes are rain catchments and are peri

odically flooded. Most are around 10 feet deep and gen

erally do not cover an area of more than 40 acres.3 The 

slope of the surface is to the east at a rate of about 10 

feet per mile as measured through the center of Lubbock. 
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Fig. 15 - Topography Map 
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Surface Geology 

The majority of Lubbock's soil surface consists of 

windblown sand which may reach a maximum depth of 25 

feet.'* The United States Soil Conservation Service has 

cataloged Lubbock County's soils into Amarillo - Acuff, 

Olton - Acuff, Pullman - Olton, Potter - Berda - Bippus, 

and Posey - Mansker - Bippus. Lubbock soils are the 

Amarillo - Acuff variety which are defined as deep, 

nearly level to gently sloping, moderately permeable 

loamy soils on uplands.5 

(olitn cilctnout elty loimi 
tnd undy city lount 

Bolitn ctlctrtoui elty lotmi 
tnd undy clir losmt 

Gray cityt and eUy lotmi 

Fig. 16 - Soil Diagram 

Source - Soil Survey of Lubbock County 
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The surface layer of Amarillo soils is a neutral 

brown loam approximately 12 inches thick with slopes from 

0 to 3 %. From 12 to 38 inches is a reddish-brown sandy 

clay loam. From 38 to 58 inches is a pink sandy clay 

loam that is 40 % soft masses and concentrations of cal

cium carbonate.6 Amarillo - Acuff soil has high poten

tial for cultivating crops. Yeilds of short and mid 

grasses are good in favorable years.7 

These soils have high potential for urban use and 

good potential for seepage pits as the seepage rate is 

very rapid. Load bearing capacity is moderate to low at 

shallow depths because of the low strength of the soil 

material.8 The potential is high for recreational use. 

Playa lake areas are very suitable for public recreation 

and park developments as potential flooding prohibits it 

for other urban uses. 

Climate 

Lubbock's climate is classified as semi-arid which 

is between desert and humid climate conditions. Rainfall 

occurs mostly during warm months or April through Octo

ber. Annual mean precipitation is 18.3 inches.9 Preci

pitation amounts are extremely variable from month to 

month and year to year. The record low was 8.7 inches 
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which occurred in 1917. The record high was 40.5 inches 

in 1941.10 The most frequent form of rainfall is in the 

form of thundershowers which result in excessive down

pours creating rapid run-off conditions that erode the 

soils. 

Sunshine predominates Lubbock's weather picture. Of 

the total available sunshine, 78% is received in summer 

and 67 % in winter.n 

I* I t M 

MEAN ANNUAL 
PRECIPITATION 

Fig. 17 
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MEAN ANNUAL 
POSSIBIE SLINSHINE 

Fig. 18 

Wind direction is from the southwest from November 

through April and southerly from May through October. 

Wind speeds average around 13 miles per hour, but speeds 

up to 25 miles per hour accompanied by even stronger 

gusts are not uncommon, i 2 Sandstorms can occur during 

the spring and summer months that are dense enough to 

lower visibility to only a few feet. 
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Relative humidity for the area averages about 39%.13 

Fluctuation during a 24 hour period, however, ranges from 

around 75% at 6:00 A.M. to about 40% at 6:00 P.M. 

MEAN ANNUAL 
RELATIVE HUMIDITY* 

Fig. 19 
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Winters are characterized by cold Canadian air 

masses which sweep in to the area causing a sharp drop in 

temperatures. These cold periods are usually of short 

duration lasting usually no more than 48 hours. At or 

below freezing temperatures occur on most nights. Snow

falls are possible from late October to April. They are 

usually light and stay on the ground no more than three 

days. An exception to this occurred in January 1983 when 

snowfall accumulated to 20 inches and remained on the 

ground for 21 days. 

Spring brings the most variation in Lubbock weather. 

There are rapidly alternating periods of warm and cold 

temperatures. Strong winds and blowing dust are frequent 

though their severity varies somewhat from year to year. 

Thunderstorms are also most frequent in the spring and 

continue into the summer. 

Summer is generally the season of the most consis

tent weather in Lubbock. Average high temperatures are 

around 94° F which cool during the night to around 69° F 

by early morning. Thirty year averages for the city show 

July to be the warmest month with an average temperature 

of 790 F. A temperature of 90° F or higher is recorded 

for 79 days of the summer. 14 The highest temperature on 

record for Lubbock was 109© F in 1980.15 The data seems 

to indicate extremely hot summers, but actually they are 
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moderated by low humidity and fairly consistent light 

breezes. 

The warm period is fairly long. The period between 

the last freezing temperature in spring and the onset of 

the first freezing temperatures in fall is 215 days. The 

annual mean temperature is 61° F.i^ 

MEAN ANNUAL 
TEMPERATURE* 

MEAN LENGTH OF 
WARM SEASON* 

t 

V^-'WtMMlte *b*' **•'«* 

Fig. 20 
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Climate Data 

Temp. 

Ra 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

in (in.) 

.5-1 

.5-1 

.5-1 

1-2 

2-4 

2-4 

2-4 

1-4 

2-4 

1-4 

.5-1 

.5-1 

Wind Mph 

13 

15 

17 

16 

15 

25 

12 

11 

12 

12 

13 

14 

Degree Days 

600 

400 

400 

100 

0 

0 

0 

0 

50 

50 

100 

600 

Ave 

42 

45 

53 

57 

67 

78 

82 

77 

75 

75 

64 

45 

Max 

55 

60 

70 

75 

80 

95 

95 

95 

90 

90 

80 

60 

Min 

25 

25 

30 

40 

50 

60 

65 

60 

55 

55 

45 

25 

Total Days of Heating and Cooling: 

Heating: 3,655 days 

Cooling: 1,878 days 

Source: National Weather Service 

Table 3 
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Jan/Nov 

Feb/Oct 

Mar/Sep 

Apr/Aug 

May/Jul 

June 

December 

8:00 AM 

2 30 

570E of 

130 

370 

64oE of 

190 

590 

730E of 

250 

8I0 

84°E of 

250 

950 

930E of 

36o 

1000 

970E of 

3 80 

18° 

540E of 

10° 

Source 

S 

S 

S 

S 

S 

S 

S 

Sun Angles 

12:00 Noon 

370 

00 

370 

470 

00 

470 

570 

00 

570 

70o 

Oo 

570 

78o 

0° 

78o 

82° 

0° 

8 20 

340 

00 

340 

4:00 PM 

210 

56oW of 

120 

350 

63oW of 

18° 

570 

72oW of 

240 

790 

83oW of 

240 

790 

92oW of 

350 

980 

96oW of 

370 

I60 

530W of 

90 

S 

S 

S 

S 

S 

S 

S 

National Weather Service 

Profile 

Bearing 

Altitude 

Profile 

Bearing 

Altitude 

Profile 

Bearing 

Altitude 

Profile 

Bearing 

Altitude 

Profile 

Bearing 

Altitude 

Profile 

Bearing 

Altitude 

Profile 

Bearing 

Altitude 

Table 4 
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Water Supply 

Surface water in this area is scarce and therefore 

needs to be conserved. The present source of municipal 

water is Lake Meredith via pipeline and it is projected 

that it will be sufficient only through the 1990's. The 

Lake has a capacity of 34 million gallons per day.i? 

Lubbock owns water rights to 75,000 acres of land in 

Bailey and Lamb Counties as a secondary supply. The 

capacity of this source is 41 million gallons per day. 

The city's daily average consumption in 1979 was 30 mil

lion gallons per day.18 

One other important source of water is the Ogallala 

Aquifer. It is estimated by the Texas Department of Nat

ural Resources that the Aquifer supplies water to 4.6 

million acres on the South Plains. 19 Concern has been 

expressed in recent years over the declining level of the 

Aquifer. Projections are that it will be able to supply 

1.97 million acres by the year 2000 and then decline to 

1.08 million acres by 2030.2 0 in February 1979 the water 

level in the Ogallala Aquifer was approximately 123 feet 

below the ground surface. This is 43 feet less than it 

was in 1959 when the water level was 80 feet below the 

surface.2 1 This means that the decline is slightly more 

than 2 feet per year and that playa lake recharge areas 

are not off-setting the water extraction. 
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Fig. 21 Aquifer Map 
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Scitechnoplex Site 

The site is located immediately to the southwest of 

the intersection of 4th Street and Indiana Avenue. The 

plat of land is defined as an east/west line 775 feet 

south of the property line running through the center of 

4th Street and a north/south line 605 feet west of the 

property line running through the center of the north 

bound traffic lane of Indiana Avenue. There is an ease

ment on the property held by Lubbock Power and Light 

along with Southwestern Public Service Company. This 

easement is a 40 foot wide swath of land which appears as 

an inverted L shape on a north oriented map. The inmost 

boundaries of the easement are 215 feet (east/west) from 

the curb of 4th Street and 474 feet (north/south) from 

the curb on Indiana Avenue. According to Mr. Mat McClout 

of Lubbock Codes Enforcement, building setbacks do not 

apply in this case as the above plat is situated on prop

erty owned by Texas Tech University. 
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NORTH LC 

Fig. 22 Site and Access Map 
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On the site to the north is a small grove of elm and 

cedar trees. Beyond this is an unobstructed view of 

clear, flat land nearly to the horizon. Approximately 

3/4 mile distant are a residential sub-division and sev

eral apartment complexes. 

Fig. 23 - North of Site 
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Looking east, across Indiana Avenue, is Texas Tech 

Museum. To the Northeast, across 4th Street, are a fill

ing station and several fast food restaurants. The site 

is dotted with a sparse growth of elms. 

Fig. 24 - East of Site 
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South of the site, the landscape is again clear and 

flat with the exception of several elms. Approximately 

1/2 mile distant, across Brownfield Road, are KTXT's 

television station and Texas Tech commuter parking lots. 

To the southeast a part of Tech Campus can be seen. 

Beyond 19th Street, at the horizon, Methodist Hospital 

and the edge of residential neighborhoods are in view. 

Fig. 25 - South of Site 
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Looking west, one sees the east and north faces of 

Lubbock General Hospital and its north side parking lot. 

Aside from these exceptions, there is an unobstructed 

view to the horizon where residential neighborhoods 

begin. 

Fig. 26 - West of Site 
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The photograph below shows an overview of the site 

looking northeast. This is how the site appears from the 

5th floor, northeast corner of Lubbock General Hospital. 

Ill .1 .»w) »ju.i.ji^iyiMj,j)^j»wi;»iBiiB>pp^wipw|^pijpi^pi^a[W^^ 

Fig. 27 - Overview Looking Northeast 
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Climate Conclusion 

Climate elements in the West Texas area, such as 

consistent solar radiation, reliable breezes and aridity, 

make it ideal for effective climatic design. It is pos

sible for buildings to be comfortable for more than 60% 

of the year. Considering temperature conditions alone, 

20% of the year falls within the comfort zone. "The 

comfort zone is that range of temperatures and humidities 

in which a majority of people engaged in normal activi

ties will be thermally satisfied."22 When temperatures 

are too warm, moisture, wind and day to night temperature 

swings (nocturnal radiation) can all be utilized to res

tore comfort. During hot conditions the sun is the 

greatest liability. During cold periods, the sun can be 

a valuable asset and the wind one of the greatest liab

ilities. The following guidelines have been developed by 

the U. S. Department of Housing and Urban Development for 

building in this climate: 

1. Add moisture to cool in the summer when it is 

too hot for comfort. 

2. Allow for solar radiation when it is too cold. 

3. Protect from solar radiation when it is too hot. 

4. Protect against outdoor temperatures (infiltra

tion and conduction) when it is too hot or too cool for 
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comfort. 

5. Protect from winter winds when it is too cold 

for comfort. 

6. Allow for natural ventilation when it is too 

hot. 

7. Flatten day to night temperature swings.23 

Site Conclusion 

People from outlying areas are attracted to Lubbock 

primarily by the University, medical facilities and 

shopping. The site for Scitechnoplex is favorable to the 

first two of these. Furthermore, the addition of Sci

technoplex will likely aid in attracting more visitors to 

the Texas Tech Museum and Ranching Heritage Center. 

-104-





Notes 

iFindley, Kent, Appropriate Technology, Lubbock, 

Texas, Fall, 1982, p. 2 

2United States Department of Agriculture-Soil Con

servation Service, Soil Survey of Lubbock County, May, 

1979, p. 2 

3 Ibid. 

4 Ibid. 

5 Ibid. 

6United States, Soil Survey. P. 4 

7 United States, Soil Survey. P. 5 

8United States, Soil Survey, p. 6 

9U. S. Environmental Data Service, Climatography of 

the U. S., No. 60-41, June, 1969. 

10National Weather Service, U. S. Climatological 

Data, Washington, D. C. 

iiU. S. Environmental Data Service, Climatography of 

the U. S., No. 60-41, June, 1969. 

12 Ibid. 

13 Ibid. 

14 Ibid. 

15 Ibid. 

16 Ibid. 

17Osgood, Lubbock Planning, Population &—Economics 

Base Study. Lubbock, Texas, p. 45 

-105-





Notes 

18Osgood, p. 44 

19Osgood, p. 43 

2 0Osgood, p. 43 

21 Osgood, p. 44 

22AIA Research Corporation/U. S. Department of 

Energy, Regional Guidelines for Building Passive Energy 

Conserving Homes. Washington. D. C.. p. 193 
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C R I T E R I A 
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structure 

Two primary concerns for the structural system are 

fire resistance and unobstructed veiwing in the exhibit 

area. An open structural system would allow the greatest 

amount of flexibility for changing exhibits and also 

would not hinder the interaction between the viewer and 

exhibits. The use of exposed long span steel joists in 

the ceilings would fill this requirement and would be in 

keeping with the technological theme of the museum. 

Articulation of the heating/cooling ducts and sprinkler 

system could also be easily accomplished. Modular con

struction or structural bays would be satisfactory in the 

remaining areas of the museum and would be less costly. 

The perimeter and most interior walls could be poured-in-

place concrete in the interest of providing maximum fire 

resistance to environmental thermal swings. 

Lighting 

Lighting for Scitechnoplex is not as critical as it 

is for a fine art museum where shade and shadow are 

important. Indirect natural daylight from a high posi

tion on exterior walls or from ceiling light monitors 

would provide a light airy feeling to the exhibit inte-
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riors and realize a savings in operational expenses as 

well.i The natural light needs to be augmented with 

incandescent spots mounted on ceiling tracks to highlight 

the exhibits and provide illumination at night. The 

track system will be highly flexible to allow placement 

of light anywhere it is needed. Each luminaire will have 

a dimmer control. Emergency lighting (in case of power 

failure) will light passageways leading to the exits and 

have an independent power source. Incandescent lighting 

will also be provided in the theater/lecture room as 

fluorescents do not operate well with dimmer controls. In 

the interest of economy, fluorescent lighting will be 

used in the remaining areas of the museum. 

Security 

Security poses a somewhat different problem in a 

museum containing participatory exhibits where objects 

cannot be protected by cases. The primary concerns are 

losses from theft, fire and damage resulting from rough 

handling.2 The most effective deterrent to theft during 

operating hours will be through security guards patrol

ling exhibit areas or monitoring visitors' activities via 

closed circuit TV.3 The entry is one area of vulnerabil

ity and should be closely monitored by both the security 
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guard and the person manning the information desk. Emer

gency exits should be armed with audible alarms and sim

ultaneous alert in the security office. 

After closing, the museum shall be protected through 

the use of electronic sensing devices such as pressure 

sensitive carpets, contact alarm circuits, sound and 

vibration detectors and invisible light barriers.4 

Fire Extinguishers and Detectors 

Fire extinguishers of the type that spray carbon 

dioxide may be the best for use by the museum staff in 

exhibit areas. The advantages of this type are that no 

poisonous fumes are produced and no water or chemical 

powders are left on museum objects.5 In other areas, the 

type of extinguishers used shall be those recommended by 

the Fire Marshall. Automatic smoke and heat detectors 

should work with the automatic sprinkler system. 

Signage 

Signs shall be colorful, use courteous wording, be 

comprehensible and prominently displayed to encourage 

cooperation from museum visitors. 
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Handicapped Access 

Handicapped access shall be provided throughout the 

entire complex beginning with special parking spaces and 

entry ramps. All necessary equipment such as elevators, 

restroom fixtures, proper wheelchair clearances, etc., 

shall be provided as required. 

Acoustic Treatments 

The ceilings of all offices, conference room, 

cafeteria, theater/lecture room, class room and exhibit 

fabrication shall be covered with sound absorbing materi

als. The absorbtive materials may be applied plaster, 

fibrous materials, tiles, lay-in panels, blankets or 

boards that are appropriate to the space being treated.6 

Acoustic treatment in the exhibit areas is not deemed 

necessary unless excessive sound reflections become 

apparent. 

Mechanical 

The materials used in the exhibits consist mainly of 

wood, metal, stone, plastic, ceramics and glass. These 

materials will tolerate normal indoor temperatures and 
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humidities. Therefore, the main considerations are for 

human comfort and economical operating conditions. The 

temperature range shall be a minimum of 68© F in winter 

to a maximum of 78° F in summer. Relative humidity shall 

be in the range of 25% to 50%. 

An important consideration in connection with effi

cient exhibit maintenance is the effective control of 

dust and other airborne pollutants. Clean air may be 

maintained through the use of air washers (scrubbers), 

mechanical air filters, electronic cleaners or absorbtive 

materials such as charcoal.^ 

Assembly Buildings and the Uniform Building Code 

A primary concern of the Uniform Building Code is 

compliance with those sections dealing with fire ratings, 

fire detection systems, fire extinguishing systems, fire 

resistance and fire exits as they apply to assembly 

buildings. Once the floor plan has been determined, it 

is necessary to re-check the UBC to determine compliance. 

For example, the fire resistance of walls between adja

cent occupancies (Table 5-B). Special attention needs to 

be given to exits to ensure compliance. Any facility 

which poses more than the usual susceptibility to fires 

must be thoroughly checked. Examples in Scitechnoplex 
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are cafeteria kitchen, paint shop, science lab, theater 

projection booth, carpentry shop and exhibit fabrication. 

The most effective way of dealing with the UBC is a sys

tematic check through the applicable sections concerning 

the following items:« 

A. Fire Zone - Determine the fire zone in which the 

building is located from city Fire District Zoning Maps. 

B. Occupancy Group - Determination is the group the 

building most nearly resembles or it may classify as a 

mixed occupancy. 

C. Type of Construction - Classification in this 

group is determined by the materials used in construction 

and their fire resistance. 

D. Location on Property - This section deals with 

building distance from property lines and exterior wall 

openings as they relate to other buildings on the same 

site. 

E. Floor Area - This computation is dependent upon 

occupancy group and type of construction. Increases in 

floor area are usually allowed by the inclusion of auto

matic fire extinguishing equipment. 

F. Height and Number of Stories - This requirement 

is based on occupancy group and type of construction. 

Again, automatic fire sprinklers allow increases. 

G. Occupant load - Determination must be made based 
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on square footage, type of construction, exit require

ments, code regulations and engineering regulations for 

materials of construction. 

After a thorough check of the above items has been 

made, one can be reasonably certain of code compliance. 

Any omissions or oversights may require costly alter

ations at a later time and involve architect liability. 
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Notes 

1 John H. Collender and Joseph De Chiara, Time Saver 

Standards for Building Types. New York: McGraw-Hill 

Book Company, 1973, p.270. 

2 Communicating With the Museum Visitor. Royal 

Ontario Museum (Toronto, Canada, 1976), p. 89. 

3G. Ellis Burcaw, Introduction to Museum Work. 

Nashville: The American Association for State and Local 

History, 1975, p. 104. 

4Royal Ontario Museum, p. 56. 

5Burcaw, p. 103. 

6Charles G. Ramsey and Harold R. Sleeper, Architec

tural Graphic Standards (New York: John Wiley & Sons, 

7th ed., p. 484. 

7Royal Ontario Museum, p. 93. 

8Uniform Building Code. International Conference of 

Building Officials, 1985, p. 20. 
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C O S T A N A L Y S I S 
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Land Cost 

The site for Scitechnoplex is situated on land 

already owned by Texas Tech University. This land has 

been donated free of cost. 

Site Development 

Parking lot paving: (37,422 sq. ft. or 4,158 sq. yds.) 

Cost of paving per sq.i $5.80 

Cost of 4,158 sq. yds. $24,116 

Cost of poured in placed concrete curbing 

per linear ft.2 $6.00 

Cost of curbs (1,266 linear ft.) $7,596 

Allowance for outdoor fountain $15,000 

Cost of concrete deck per sq. ft. (waffle)3 $7.64 

Cost for 1,500 sq. ft. of concrete deck $11.460 

Total Site Development Costs $58,172 
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Landscaping 

Landscaping 3,500 sq. ft. or 389 sq. yds.:4 

4 junipers @ 69.46 ea $278 

4 maples @199.75 ea $799 

4 sycamores @ 55.34 ea $221 

4 gold locusts @ 80.34 ea $321 

4 mountain ash @ 69.34 ea $277 

4 willows @ 48.34 ea $193 

4 pin oaks @ 49.34 ea $197 

4 birch @ 48.34 ea $193 

Total for trees $2,479 

vinca minor ground cover l,000sf x 1.33 ea--$l,330 

barberry hedges 1,000 In. ft. x 3.61/ln. ft.--$3.610 

Total for ground cover & hedges $4,940 

Topsoil, furnish & spread 6" @ $2.17/sq. yd. 

X 389 sq. yds. $844 

Fertilizer 389 sq. yds. x 13.64/msf $5.306 

Total for topsoil & fertilizer $6,150 

Total landscaping costs $13,569 
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Building Costs 

Building costs were based on average costs for 

museums (40,000 sf) broken down to the following catago

ries: 5 

Average 

$/sf %tot 

Foundations 

Floors on grade 

Superstructure 

Roofing 

Exterior walls 

Partitions 

Wall finishes 

Floor finishes 

Ceiling finishes 

Conveying systems 

Specialties 

Fixed equipment 

HVAC 

Plumbing 

Electrical 

Gross Building Cost 

2. 

2. 

15. 

2. 

9. 

7. 

4. 

5. 

2. 

0, 

0, 

1 

9 

6 

$78 

59 

59 

31 

59 

18 

,93 

71 

.34 

,67 

.00 

.55 

.33 

.97 

.20 

.50 

3.3 

3.3 

19.5 

3.3 

11.7 

10.1 

6.0 

6.8 

3.4 

0.0 

0.7 

1.7 

12.7 

7.9 

7.54 

100% 

9.6 
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Adjusted cost (15% increase for construction mid-point): 

$90.28 per square foot x 70,892sf - $6,400,130 

Cost Totals 

Site Development $58,172 

Landscaping $13, 569 

Building $6.400.130 

Total Project Cost $6,471,871 
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Notes 

1 Building Construction Cost Data. 44th ed. 

rev.(Kingston, Mass.: R. S. Means Company, Inc., 1985), 

p. 357. 

2Ibid, p. 48. 

3Dodge Construction Systems Costs 1986. (Princeton, 

New Jersey: McGraw-Hill Information Systems Company, 

1985), p. 77. 

4Ibid. p. 36. 

5Ibid. p. 47 
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THESIS DOCUMENTATION 

PROGRAM CHANGES 

Changes to the original program are minor and few. 
Gross square footage as calculated called for 70,892 
square feet. The final design contains 70,000 square 
feet. The program called for a fountain which was 
omitted because the footprint of the building is such 
that no convenient or appropriate space remained. The 
126 parking spaces were reduced to 77 (2 large truck 
spaces - 75 for automobiles). The location of the park
ing lot has been placed so that future expansion can be 
easily attained. 

DESIGN PROCESS 

My design goal was to produce a building which would 
be especially appealing to children aged 8 to 18 
regardless of the fact that heavy adult attendance is 
also expected. The idea was to peak curiosity from an 
automobile and to encourage investigation of the building 
contents. 

With this in mind, a ship motif was decided upon, 
but it was executed in such a way that many contradic
tions also exist simultaneously. For example, the ship's 
hull slants in the opposite direction we would normally 
expect in an ocean-going vessel. The "ship" is obviously 
tied to its mooring (the exterior columns), yet it does 
not make contact with the earth, hovering one foot above. 
The radial form also contradicts an ocean-going vessel by 
going in three directions at once. The entry to the 
building is a mouth. However, this is obvious only by 
approaching the entry from its side or from the parking 
lot. Many twelve degree angles were used throughout to 
produce a streamlined look. High Tech colors were used 
on both the interior and exterior and some of the inter
nal structural system was left exposed on the outside. 
Indoors, all of the structural and some of the mechanical 
systems were left exposed so that the building itself can 
serve as a teaching tool. All of the above were used for 
the express purpose of stimulating the child's imagina
tion and curiosity. The building is intended to be an 
adventure in itself in order to provide a setting for the 
leaning experience contained inside. 

TO USERS OF THE BUILDING 

Scitechnoplex has been designed to accommodate 100% 
participatory exhibits. Therefore, exhibit areas have 





been left completely flexible. The most successful 
method for this type of exhibits has been to merely group 
exhibits by category. No further ordering is desirable 
or necessary. If sequential exhibits are desired at a 
latter date, then exhibits areas may be divided up 
through the use of partitions. When and if future expan
sion of the building becomes necessary, the area between 
the southwest and northwest wings would be the most 
likely location for the purpose. By so doing, the exte
rior appearance will not be altered from the public side 
of the building. 
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THESIS DOCUMENTATION 

PROGRAM CHANGES 

Changes to the original program were minor. The 
final design contains approximately 70.000 square feet. 
Parking spaces were reduced from the 126 called for in 
the program to 80. Placement of the parking lot has been 
arranged to allow for easy expansion. The lobby was 
enlarged from the original 700 square feet to 1,535 
square feet to allow for minor exhibits in this area and 
to enhance the appearance of the lobby which now also 
serves as the museum entrance. 

DESIGN PROCESS 

My design goal was to produce a building with High 
Tech elements as well as include references to futuristic 
designs from the period of 1920's to the present. To 
accomplish this, I researched buildings done in classi
cal modern, streamlined style, and American art deco. 
The resulting design is my synthesis of all of these. 

Many twelve and fifteen degree angles were used 
throughout to produce a streamlined look. High Tech 
col-ors were used on the exterior. Some of the struc
tural system was left exposed and exaggerated in the 
exhibit areas. In other places, structure is exposed 
(interior) or implied (stairwells, lobby, secondary 
entrances). The building is intended to be an adventure 
in itself in order to provide a setting for the learning 
experience contained inside. 

TO USERS OF THE BUILDING 

Scitechnoplex has been designed to accommodate 100% 
participatory exhibits. Therefore, exhibit areas have 
been left completely flexible. The most successful 
method for this type of exhibits has been to merely group 
exhibits by category. No further ordering is desirable 
or necessary. If sequential exhibits are desired at a 
later date, then exhibit areas may be divided up through 
the use of movable partitions. When and if future expan
sion of the building becomes necessary, the area between 
the southwest and northwest wings would be the most 
likely location for such expansion. By so doing, the 
exterior appearance will not be altered from the public 
side of the building. 
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