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THESIS STATEMENT 





THESIS STATEMENT 

As a thesis proposal I Intend to design a building to shelter aircraft 
and other historical artifacts of the Southwest Aerospace Museum in 
Ft. Worth, Texas. 

There are several reasons for providing a building for the Southwest 
Aerospace collection. First and foremost, the antique/historical 
aircraft are suffering from the elements at the present site. Secondly, 
due to the hot summers and the lack of air-conditioned facilities, 
restoration work is extremely difficult. Most of the aircraft were 
produced in Ft. Worth/Dallas (General Dynamics, LTV, North American, 
Bell, Convair). Many of the aircraft were flown at Carswell AFB, on 
whose land the museum exists. The museum would provide an excellent 
public relations vehicle for Carswell AFB as well as the aerospace 
industries of Ft. Worth/Dallas listed above. Another reason for the 
erection of such a museum is purely geographic. There are no aerospace 
museums with a collection of such quality in the vicinity. An 
appropriate display of these past technological achievements can 
inspire us to improve our future. The aircraft in inventory are not only 
machines but are the final expression of the aircraft designers art. 
They are beautiful, functional forms in their own right. Much like the 
piano or harp whlch are appreclated not only by their measure of 
functional performance but their beauty of line and clarity of form. 
Moreover, they are history, they are vehicles by which we have 
preserved freedom and provided America with a future of strength and 
liberty. The architecture which shelters these artifacts should embody 
these qualities and justify their preservation. 

The following is a list of goals to be achieved in the design of such 
a museum. 

* Improve and enhance the existing surrounding environment along 
Spur 341 next to General Dynamics and Carswell AFB. 

* Give users a feeling of ownership and belonging as both a 
contributor and a participant. 



* The museum must be a significant element in the promotion of the 
aerospace industry of Ft. Worth as well as the city itself and its 
expansion into the 21 st century. 

* The Southwest Aerospace Museum must provide education in a fun, 
relaxing manner (knowledge gained through enjoyment of the 
enviroment). 

In conclusion, there is a definlte need for a museum to shelter the 
aircraft on the existing site. A well designed structure could 
contribute to the Spur 341 area, Carswell AFB, the Ft. Worth aerospace 
industry and the city as a whole. 
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THEORETICAL BASiS 

Architecture is an art, but it is the most complex, comprehensive, 
laborious, permanent and humanitarian of the seven arts. (Architecture, 
Dance, Theatre, Literature, Painting, Sculpture, and Music) As an 
Architect one should believe that his or her work leaves a lasting, 
permanent expression of the attitude, ideals, and abilities of the 
architect, owner and user. Thus, Architecture should not follow any 
international or broad geographic style, but it should be regional, local 
and user directed. Functional and cost saving measures should not be 
sacrificed for aesthetics but be integrated with them. Handicapped 
acess and ease of use by barrier free design implementation should be 
foremost. If a building is easy to use for the deaf and blind or those in 
wheelchairs, it must be easy for those who are not. Architecture should 
be a democratic, regional, and humanitarian practice. A practice which 
encompasses the ideals: of, for, and by the people. Designs should give 
clarity of purpose, function and intent. In relation to this project, the 
Southwest Aerospace Museum, the design should reflect a clarity of 
intent. The intent of this project is to provide a design which may grow 
in phases as money is obtained for construction. These phases shall be 
based on "masterprinciples" instead of a "masterplan". These 
"masterprinciples" will provide guidelines for future construction 
while at the same time allowing a freedom for design changes if the 
need occurs. At the core of this design is to be a restoration facility 
and a path in which newly restored aircraft may be transported to a 
chosen display area. The organic growth of this design along with the 
above mentioned architectural qualities will determine the life cycle 
success of the Southwest Aerospace Museum. 

The reasons why this project was chosen are simple. First, aviation 
and related subjects have been a lifelong interest of this writer. A 
thesis which combines these interests (aviation and architecture) 
would be the best choice in respect to quality of design. Secondly, as an 
aviation enthusiast I am concerned with the preservation of aircraft of 
all types and periods. Third and last, I believe the preservation of our 
heritage in any form is immeasurably important to our future as 
individuals and as a nation. 
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USER 

FACT: Visitors want to attend museums that are fun, educational and 
inspirational. 

PURPOSE: Create a structure which incorporates qualities that a 
modern visitor would enjoy and feel comfortable with. 

AMBITION: To follow the previous purpose one must incorporate 
participatory and easy to use visual educational elements in a space 
that is dramatlc with constant closure and exposure sequences. 

CLIENT 

FACT: The museum's aircraft are deteriorating on the present site due 
to weather, wildlife, and visitor misuse. 

PURPOSE: alleviate this problem by building a humidity and 
temperature controlled structure to house the artifacts. 

AMBITION: The structure should have excellent air circulation, weli 
sealed windows, alrlock type entries, quality air filtration systems, 
and limited direct sunlight allowed into the building to prevent damage 
to some aircraft. 

FACT: The aircraft are presently in an incorrect environment for users 
to understand their functions, elements, and purposes. 

PURPOSE: Create different types of indoor and outdoor environments 
for aircraft display. 

AMBITION: These types of displays might include: period style 
dioramas, static informative type, hanging, and walk 
through/participation. 



FACT: Displays can become stagnant and boring for the frequent visitor 
if they are fixed or permanent. 

PURPOSE: Provide moveable and changing displays to give variety and 
Interest. 

AMBITION: Create indoor/outdoor space in which the artifact 
environment can vary. Obtain loan aircraft from other museums on a 
changing basls and give tours of the restoration facility during work on 
new aquisitions. Also, display aircraft in the process of being moved 
from one location to another (trailers, trucks, etc...). 

FACT: The majority of museums today need a restoration facility, 
especially aerospace/avlation museums. 

PURPOSE: Provide on site, state of the art restoration facility. 

AMBITION: Provide a restoration facility large enough for medium 
bomber size aircraft. Also, the facility should be large enough for more 
than one restoration project at a time. Provisions should be made for 
all the specialized equipment involved in this process. 

ARCHITECT 

FACT: Many aviation museums In America tend to dedramatize and 
stagnate the aircraft within by use of a hanger or barnlike environment. 

PURPOSE: Create dynamic spaces such as the lobby area that celebrate 
the machines and the achievements of those who designed, built, 
serviced, flew, and preserved them. 

AMBITION: To design a clearspan space large enough to give the 
aircraft scale and pose them in a fashion which expresses their high 
performance functions. Each aircraft should have its own space to 
dramatize and explain its purpose. 



FACT: Many public buildings in the U.S. including aviation museums 
incorporate successful barrier free design practices. 

PURPOSE: Provide good barrier free design techniques in order to make 
a fun, safe and easy to use museum for people of all physical 
conditions. 

AMBITION: Create unobtrusive drinking fountain and restroom areas 
which do not impede pedestrian traffic but at the same time are easy 
to use for all persons. Also, use doorways without raised thresholds 
and European lever type door handles which require little motor 
coordination of the human hand. These and other practices can ensure a 
barrier free design. 

FACT: For the sake of expediency in sheltering the aircraft, the 
museum must be completed in phases because some aircraft cannot be 
maintained outdoors until the money for an entire museum is available. 

PURPOSE: Provide a three or more phase design and building process to 
save aircraft during the process of obtaining funds for the total 
museum completion. 

AMBITION: Design a type of facility to house aircraft which can be 
bullt around a nucleus at different times (when money is obtained). 
These structures will be linked at a later date but must be self 
dependant while standing on their own. (seeds planted for a future 
unification of growth.) 

FACT: Many successful and exciting buildings, museums included, 
express the interior function by the exterior form. (Teachings of the 
American architect Louis Sullivan.) 

PURPOSE: To build an aviation museum expressive of its function on 
the exterior and realistic dioramas, etc, on the interior. 

AMBITION: To use aircraft type materials (stressed skin, rivets, 
etc.) plus forms and colors relating to function and grace of flight. By 
doing this one might achieve success in creating the exterior image of 
an aerospace museum. 
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INTRODUCTION 

The following pages are background studies which will provide 
information pertaining to the "place" in which this museum will exist. 
These background studies will also aid in understanding the economic 
feasibility of such a project. The background studies include the 
following: Aviation Industries of the surrounding area and their history, 
Carswell AFB (site of the project), and the built environment 
surrounding the site. 



AVIATION INDUSTRY 

The immediate area surrounding Ft. Worth is one of the highest 
concentrations of aviation and related industry in the United States. 
Adjacent to the proposed site of this project is the Ft. Worth division 
of General Dynamics. This factory was constructed in 1941-42 by 
Consolldated Aircraft for the production of the B-24 Liberator Heavy 
Bomber. This plant produced 3,000 of these aircraft during W.W.II and 
became known as Air Force Plant 4. This was the beginning of a 
successful addition to Ft. Worth's economic growth. Consolidated 
merged with Vultee Aircraft late in W.W.II and became known as 
Consolidated-Vultee and later Convairl. After W.W.II convair won the 
intercontinental heavy bomber contract with the awesome B-36 
Peacemaker. This plane was also produced at the Convair plant in N.W. 
Ft. Worth. Following the B-36 production run came the B-58 Hustlerand 
a merger with General Dynamics whose nane is now used. The plant is 
ever Increasing in quality and quantity of contracts. General Dynamics 
has produced the F-111, RB-57F, and F-16. This company could be a 
large contributor to the museum project due to the close proximity and 
that Convair aircraft are already in the museum's inventory (TB-58A, 
and B-36J)2. Another multimillion dollar aviation industry LTV (Ling, 
Temco, Vought) is located in nearby Grand Prairie. This plant was also 
built in wartime by North American Aviation which produced the AT-6 
Texan tralner and the P-51 Mustang fighter. This plant holds the all 
tlme record of 738 aircraft produced in a 30 day periodl. This plant 
was subleased to Temco (Texas Engineering and Manufacturing 
Company) after W.W.II. Temco produced private aircraft and various 
military aircraft subassemblies without great profit. A merger in 1960 
with James Ling created Ling-Temco, an electronics and missile 
industry3. The following year a merger with Vought aircraft created 
one of the largest and most successful aerospace firms in the United 
States, LTV. LTV produces the highly successful A-7 Corsair II and the 
F-8 Crusader Navy attack aircraft2. The Southwest Aerospace Museum 
owns an LTVE-450F research aircraft. 

In addition to these two large aerospace firms the Bell Helicopter 
division of Textron Industries is located in Hurst, Texas (directly east 
of Ft. Worth). Following the good climate and a strong military and 
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commercial market, Bell built a $13 million facility at Hurst in 1951. 
The company filled both military and commercial contracts as 
predicted. Military helicopters totalled 10,000 during the Vietnam war 
alone. Over 25,000 helicopters have been produced by the Hurst facility 
to date with proposed future contracts to increase. The Southwest 
Aerospace Museum owns the transmission of the Bell model 409 
prototype attack helicopter and plans to acquire a model 208 in the 
future4. 

The previously mentioned industries might have more than a passing 
interest in the Southwest Aerospace Museum. The museum already 
includes past products of these companies. The museum could be 
excellent publlc relations and good relations with the State of Texas 
(Owners of the museum) for these companies. Other aerospace related 
industries located in the Ft. Worth area include: Aerospace Optics Inc, 
Menasco Inc/Colt Industries, Mosites Rubber Co., and Williams 
Instruments lnc.5. 

11 



CARSWELL ÆF.B. 

Carswell Air Force Base is located seven miles northwest of 
downtown Ft. Worth. The base was activated in 1942 and later named 
for Major Horace S. Carswell, Jr., a Ft. Worth native B-24 pilot and 
posthumas medal of honor recipient. The base is presently a Strategic 
Air Command facility with a military employment of 5,050 and a 
civilian employment of 961. The base covers an area of 2,750 acres and 
has a payroll of $79 million. Carswell is the home of the 19th Air 
Division's 7th Bomb Wing which operates the Boeing B-52H 
Stratofortress. The 301 st Tactical Fighter Wing (Air Force Reserves) 
also uses the base and operates the McDonnell Douglas F-4D Phantom. 
The west side of the field is occupied by General Dynamics (17,000 
employees) and the Southwest Aerospace Museum6. The museum could 
be an important public relations facility for the A.F.B. since many of 
the aircraft already at the museum flew from the runways at Carswell 
during the past three decades. 
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SITE ENVIRONMENT 

The site of the existing Southwest Aerospace Museum is located 
seven miles northwest of downtown Ft. Worth on Spur 341. The existing 
site was chosen for the project due to the extreme difficulties in 
moving the large aircraft already on site. AIso, the existing site is an 
ideal location due to the close proximity of Carswell AFB and General 
Dynamics. To the north is the large General Dynamics Plant, to the east 
is Carswell AFB, to the south is a mall/strip shopping center 
(approximately 2 miles), to the west are varoius pre-engineered steel 
buildings (car repair, welding shops, etc..). The environmental effects 
of these areas are as follows: Carswell AFB uses the runways alongside 
the museum quite frequently. The noise levels of the aircraft vary, but 
the loudest type in service at the base is the McDonnell Douglas F-4D 
Phantom. Carswell AFB is a high security facility and if access from 
the base to the museum is allowed it must be guarded. The buildings to 
the west are not related to each other in any form and could be 
improved if the museum was built. The noise level from these buildings 
is minimal and they are all one story structures. The traffic levels on 
Spur 341 are low except for rush hours when General Dynamics changes 
shifts. The high traffic counts during these periods must be considered 
in the design phase. 

51TE ^ LDRIØ^ L E n ' 
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ENDNOTES 

1 Bilstein, Roger and Miller, Jay, Aviation in Texas. (Texas Monthly 

Press, 1985), p. 95. 

2 Bilstein and Miller, p. 138. 

3 Bilstein and Miller, p. 137. 

4 Bilstein and Miller, p. 139. 

5 Bilstein and Miller, p. 278. 

6 Bilstein and Miller, p. 269. 
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INTRODUCTION 

The following pages describe the aircraft which are presently in the 
Southwest Aerospace Museum's inventory plus ordinance, equipment, 
etc... The intent of this section is to provide the reader with 
information concerning the artifacts history, purpose, size, 
performance, etc... 

The following is a list of the museum's current inventory: 

AIRCRAFT: 

B-36J Peacemaker 
B-52D Stratofortress 
TB-58A Hustler 
F-86L Sabre 
F-89J Scorpion 
F-IOODSuperSabre 
F-105FThunderchief 
KC-97L Stratofreighter 
T-33A T-Bird 
LTVE-450F (XQM-93A) 

ORDINANCE: 

LTV Cruise Missile 
(2)M117Bombs 
ADM-20C Decoy Missile 
Falcon Missile 
Sidewinder Missile 

EQUIPMENT: 

(2) B-58 Capsule Ejection Seats 
(5) Aircraft Engine Carburetors 
Open Ejection Seats 

15 



ENGINES: 

Pratt & Whitney R-4360 
Wright R-3350 
Jacobs R-755 
General Electric J-47 (turbojet) 
Bell 409 Helicopter Transmission 

SCALE MODELS: 

Numerous models from WWII types to the space age. These are to be 
exhibited in display cases. 

16 
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BOEING B-52D STRATQFQRTRESS 

The Boeing B-52D Stratofortress is powered by eight Pratt & 
Whitney J-57-P-29W engines and carried four .50 caliber machine guns 
for defensive armament. Capable of canying 64,000 pounds of 
ordinance, the B-52 is the mainstay of Strategic Air Command. The 
B-52D at the museum was operated regularly at Carswell AFB and is in 
excellent conditionl. 

SPECIFICATIQNS & PERFQRMANCE 

Span:185'-0" 
Length:156'-6" 
Height: ^S'-Z" 

Max. Speed: 650 m.p.h. 
ServiceCeiling: 50,000* 

Range: 7,856 mi.1 
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BQEING KC-971 CTR/^TQFREIGHTER 

The Stratofreighter was Boeing's last piston engined aircraft, 
powered by four Pratt & Whitney R-4360-59B four row radial engines. 
These engines were supplemented by two J-47 turbojets to increase 
speed and altitude for the refueling of more advanced aircraft. The 
KC-97L served with the Air Force as tankers and cargoplanes, and 
medical evacuation aircraft until 1979. The KC-97L at the museum 
finished its career with the Texas Air Guard.1 

SPECIFICATIQNS & PERFQRMANCE 

Span^ur-^" 
Length: 117-5" 
Height: ^^'-^" 

Max. Speed: 375 m.p.h. 
Service Ceiling: 35,000' 

Range: 4,300 mi.1 
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CQNVAIR B.36J PFACEMAKER 

The Peacemaker is the largest combat aircraft ever flown. The B-36 
could carry 42 tons of ordinance arranged in 68 different ways. The 
Peacemaker was the only ten engined aircraft ordered by the Air Force. 
The ten engines were a combination of six R-4360 piston engines and 
four J-47 turbojets. 383 Peacemakers were produced at the Convair 
(now General Dynamics) plant in Ft. Worth. The B-36J at the museum 
was the last B-36 to fly, this occured on February 12,1959.1 

SPECIRCATIQNS & PERFORMANCE 

Span: 230'-0" 
Length:162'-0" 
Height: 46'-10" 

Max. Speed: 435 m.p.h. 
Service Ceiling: 45,000' 

Range: 10,000 mi.1 
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CONVAIR TB.58A HUSTLER 

The B-58 Hustler was the first supersonic bomber ever built. The 
B-58 set 19 world altitude and speed records in its ten year career 
(1960-70). The defensive armament consisted of one 20mm Vulcan 
cannon mounted in the tail. Thrust was provided by four J-79 turbojets 
pod mounted on a graceful delta wing. All 86 Hustlers were built at the 
Ft. Worth Convair plant next to the Southwest Aerospace Museum.2 

SPECinCATIQNS & PERFQRMANCE 

Span:56'-10" 
Length: 9&-9'' 
Height: ^r-^" 

Max. Speed: 1385 m.p.h. 
Service Ceiling: 60,000' 

Range: 4,450 mi 
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LQCKHEED T.33A T-BIRD 

The T-Bird was a multiuse aircraft used mostly for advanced flight 
training. Other uses for the T-Bird were ground attack and photo 
reconnaissance. Six thousand of these aircraft were built for the U.S. 
Air Force. The T-Bird remains a well respected and time honored 
aircraft.1 

SPECIFICATIQNS & PERFQRMANCE 

Span: 37'-8" 
Length: 37'-9" 
Height:ir-9" 

Max. Speed: 600 m.p.h. 
Service Ceiling: 47,500' 

Range: 1,395 mi.1 
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LTVE L-45QF (XQM-93A^ 

This aircraft Is LTVE's inexpensive answer to some types of 
sattelites and high performance aircraft. Only five were built in the 
eatly 1970's. The 450F is an outstanding aircraft in its field holding 16 
world records for altitude and climbing to altitude parformance. The 
museum's 450F was used by the U.S.A.F., U.S.N., National Oceanographic 
and Atmospheric Agency (NOAA), and the New Mexico Institute of Mining 
and Technology (NMIMT).1 

SPECIFICATIONS & PERFQRMANCE 

Span: 57'-0" 
Length: 30'-2" 
Height:10'-8" 

Cruise Speed: 105 m.p.h. 
Service Ceiling: 50,000'+ 

Endurance: 30 hoursl 
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NQRTH AMERICAN F.86 SARRF; 

The F-86 is a modification of the D model interceptor to use 
Semi-Automatic Ground Environment (SAGE) equipment. 3 The sabre 
was powered by one GE J-47-17 turbojet with afterburner. L model 
Sabres were equipped with 24 2.75" Mighty Mouse rockets. There were 
981 L model Sabres produced through modification. 1 

SPECIFICATIQNS & PERFQRMANCE 

Span:39'-1" 
Length:40'-3" 
Height:15'-0" 

Max. Speed: 670 m.p.h. 
Service Ceiling: 53,000' 

Range: 550 mi. 1 
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ŜH

 í
<

S
U

^a
^ 

f^
íT

PC
K

. 
5

' 

32
 



NORTH AMERICAN F-100 SUPER SABRE 

Designed as a fighter-bomber, the Super Sabre was the first fighter 
to sustain supersonic speeds in level flight. 2,294 Super Sabres were 
built, beginning in May 1953. Thrust was supplied by one Pratt and 
Whitney J-57-P-21 turbojet with afterbumer. Armament consisted of 
four M-39 20mm cannons and 4,500 pounds of bombs. 1 

SPECIFICATIQNS & PERFQRMANCE 

Span: ^S'-g" 
Length^^^'-e" 
Height^lô'-^" 

Max. speed:910 m.p.h. 
Service Ceiling: 47,400' 

Range: 534 mi. 1 
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NORTHRQP F.89J SCQRPIQN 

The scorpion was developed as an all weather interceptor to replace 
the P-61 Black Widow. The Scorpion was powered by two Allison J-35 
turbojets with afterbumers. Armament consisted of possible 
combinations including six Falcon guided missiles, two Douglas Genie 
unguided nuclear air to air missiles, or 42 2.75" Mighty Mouse rockets 
in wingtip pods. 1 

SPECIFICATIQNS & PERFQRMANCE 

Span: 59'-8" 
Length:53'-10" 
Height:17'-7" 

Max. Speed: 600 m.p.h. 
Service Ceiling: 50,000' 

Range: 1,000 mi. 1 
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REPUBLIC F-1Q5FTHUNDERCHIEF 

The Thunderchief was designed as a tactical fighter bomber and 
became operational in 1957. The F-105 is the heaviest single engine 
aircraft ordered by the Air Force. The F-105F is a trainer version of the 
type and weighs in at 54,000 pounds. The Thunderchief is powered by a 
Pratt and Whitney J-75-P19W engine. Armament consists of a 20mm 
Vulcan Cannon and 12,000 pounds of bombs. 4 

SPECIFICATIONS & PERFQRMANCE 

Span:34'-11" 
Length:69'-1" 
Height: 20'-2" 

Max. Speed: Mach 2.25 
Service Ceiling: 52,000' 

Range: 2,070 mi. 1 
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ENDNOTES 

1 Southwest Aerospace Museum Brochure 

2 Taylor, John W.R., Combat Aircraft of the World from 1909 to the 

Present. (G.P. Putnam's Sons, New York , 1973), p. 467. 

3 Taylor, John W.R, p. 541. 

4 Taylor, John W.R., p. 553. 
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CASE STUDIES 





INTRODUCTIQN 

The following is a section containing a series of case studies. These 
case studies inform the reader of a variety of topics which concem 
aviation/aerospace museums. These topics are as follows: project, 
location, architect, program, description, admission, evaluation, etc... 
The purpose of this section is to provide a background on previously 
successful and unsuccessful aviation/aerospace museums in the United 
States. 

The important things I have found through case study research are as 
follows: simplicity of design, importance of a defined path for the user, 
cost variations, good handicapped and ban-ier-free design, and different 
types of displays. Some of the things missing are: complete cost 
studies, details about restoration facilities, etc... 

Included in this section are the following museums and buildings: The 
National Air and Space Museum, The U.S. Air Force Museum, Naval 
Aviation Museum, Museum of Flight, Marine Corps Air-Ground Museum, 
Neil Armstrong Air and Space Museum, The Experimental Aviation 
Association Aviation Center and Air Museum, The Aerospace Museum, 
Canopy for a Postal Service Center, Zupa Exposition Hall and 
Stadelhofen Train Station. 
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PROJECT: National Air and Space Museum 

LOCATION: The Mall, South Edge between 4th and 7th streets, 
Washington D.C. 

ARCHITECT: Hellmuth, Obata, Kassabaum, St. Louis, Mo. 

PROGRAM: 

DESCRIPTION: 

Provide approximately 630,000 square feet of space 
for the exhibition-display of artifacts and 
information about U.S. development in the air and 
space technologies. Along with the above mentioned 
are one floor offices, library, restaurant, 400 car 
underground parking, spacearium and IMAX theater. 

The museum is a relatively simple form in 
comparison to the existing array architectural 
building styles along the mall. With an exterior 
covering of Tenessee marble, the 685' X 225* 
rectangle is a monolithic structure with little visual 
relief. Journeying through the museum, one travels 
along a mall type path with displays on either side on 
two floors. The building inco^porates three glazed 
sections facing the mall to give the passerby a 
glimpse of the interior and its artifacts. 

ADMISSION: Free 

EVALUATION; 

SOURCE: 

The National Air and Space Museum functions 
extremely well as a people mover with respect to 
open barrier free spaces. The museum employs some 
static gallery spaces for dioramas and some dynamic 
gallery spaces for hanging aircraft displays. Both 
static and dynamic display can be appropriate for the 
type of display. The exterior of the building fails to 
represent the function of the building or any type of 
aesthetic pertaining to its contents. (Unlike say, the 
Dulles International Airport in Chantilly, Virginia by 
the late Eero Saarinen.) In conclusion, the NASM is a 
functionally efficient building but one which has no 
unusually meritable aesthetic qualities. 

Progressive Architecture, July 1976, pp. 70-75, AIA 
Journal, November 1980, pp. 35-36. 
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PROJECT: 

LOCATION: 

ARCHITECT: 

PROGRAM: 

ADMISSION; 

DESCRIPTION: 

MATERIALS: 

EVALUATION: 

U.S. Air Force Museum 

Wright-Patterson AFB, Dayton, Ohio 

Unknown (Air Force Hangar) 

Provide space for approximately 200 aircraft, 
missiles and equipment spanning the development of 
the U.S. Air Force. The main building is approximately 
175,000 square feet with an additional annex 
consisting of two hangars with 50 planes and 50,000 
square feet. Included in the main building are a U.S. 
Post Office, cafeteria, library, theater, gift shop, 
bookstore, and model shop. 

Free 

The U.S. Air Force Museum is presently located in 
hangar facilities, adapted for musuem use. The roof is 
supported by large gradually curving arches which 
provide a 240' clearspan. Each end is closed off but 
retains the large sliding hangar doors. The hangar is 
divided into two sections with a lobby and library 
between. The eariy Air Corps insignia is painted 
boldly on each end of the structure. 

Concrete, steel and aluminum. 

At present, the museum is lacking in many respects. 
The aircraft are crowded together (some are tucked 
under others' wings) making it difficult to understand 
or observe them and to see îheir scale. The 
circulation path is not clearly defined and a museum 
tour without a guide could become boring, confusing 
and exhausting for some visitors. A fine collection is 
housed In the hangar, but the space does not 
accomodate handicapped or non-handicapped very 
well. As it exists now, the musuem is cleariy in need 
of better heating, ventilation and cooling, plus 
improved barrier free design and handicapped access. 
As a display building the hangar provides a natural 
environment for the aircraft but does not provide good 
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lighting or circulation. The museum has no dioramas 
or dynamic spaces and could definitely stand 
improvement. 

SOURCE: Air Force Museum Brochures. 
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PROJECT: 

LOCATION: 

ARCHITECT: 

PROGRAM: 

ADMISSION: 

DESCRIPTION: 

Naval Aviation Museum 

Naval Air Station, Pensacola, Florida 

Navy Construction 

Provide shelter for approximately 200 Navy aircraft, 
missiles, ordinance and Navy manned space vehicles 
in four separate building phases. The space for these 
artifacts is approximately 10,000 square feet. Also 
inlcuded in the musuem are an extensive collection of 
aircraft models, powerplants, and aviation art 
collection, reference library, gift shop, bookstore, 
administrative offices and a restoration facility. 

Free 

The Naval Aviation Museum is of an octagonal shape 
in plan and is designed to accomodate future additions 
or phases of the same shape. At present the museum 
is two-fifths complete with plans for three 
additional phases to be built when money is obtained. 
Fenestration is minimal on the eight sides probably 
due to the damaging effects of ultraviolet light on the 
artifacts inside. The exterior :s covered with 
standing seam aluminum which is painted white. 

MATERIALS: Pre-enginaered steel and aluminum siding (standing 
seam). 

EVALUATION: As one views the Naval Aviation Museum from the 
exterior the building has little to offer in an 
aesthetic aspect according to its function. Circulation 
patterns are left up to the user as they are in the U.S. 
Air Force Museum. The interior is mainly a large 
display area in which artifacts are grouped in their 
respective periods of history. In essence, the museum 
is a large room in which visitors are free to roam 
about as they wish. The strong geometry of the 
building suggests elements of aircraft and aircraft 
parts. A skylight in the center of the roof focuses the 
eye upwards, a significant element in a static display 
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room. The aircraft in the museum are crowded 
together in groups but there are large spaces between 
the groups. This arrangement is good for circulation 
but poor for the visitor viewing the aircraft. By 
choosing such an inexpensive type of construction, the 
deslgn has suffered and the museum loses its visual 
appeal to the visitor. 

SOURCE: Information and brochures provided by Captain Grover 
Walker, U.S.N. (retired), Director, Naval Aviation 
Museum. 
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PROJECT: 

LOCATION: 

ARCHITECT: 

PROGRAM: 

DESCRIPTION: 

ADMISSION: 

MATERIALS: 

EVALUATION: 

Museum of Flight 

9404 East Marginal Way South, Boeing Field, Seatle, 
Washington 

Unknown 

Design a museum which houses displays highlighting 
the greatest moments of aviation. The museum's 
intention is for the user to take part in aviation 
through displays that allow visitors to get close and 
thoroughly examine the artifacts. The exhibits include 
engines, airframes, 30 complete aircraft models, 
Boeing aerospace items and aero club, theater, snack 
bar, and gift shop. The new large museum also must 
accomodate the "red barn", a 1916 vintage hangar in 
which Boeing aircraft company originated. 

The main display area is a 48,000 square foot glass 
and steel space frame addition which houses thirty 
aircraft in floor and hanging displays. The museum is 
a combination of the previously described addition 
and the original 1916 Boeing airplane factory hangar 
or "Red Barn". The old hangar is completely restored 
and listed on the National Register of Historic Places. 
The interior of the museum is finished in different 
materials according to the type of display. There are 
numerous "hands on" displays and Boeing aerospace 
workers are present to answer questions and explain 
displays. The museum contrasts greatly with the 
historic red barn and high tech side by side. 

Adults $2.50, Senior Citizens $1.50, Teens (13-18) 
$1.50, Children(6-12)$1.00. 

Barn: wood frame and siding 
Addition: steel and glass 

The Red Barn is an exquisite restoration which 
includes all architectural as well as industrial 
details which are well preserved. The function of the 
museum addition lacks in many areas. The display 
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room is a large glass and steel rhombus with all 
aircraft put together in one space. The space confuses 
the scale and historic period of each aircraft due to 
the close proximity and space frame backdrop. The 
large glass space is subject to high solar gain in 
summer and heat loss in winter, thus making it 
expensive to maintain. Some displays are fenced off 
and are accessible only to members of the exclusive 
Aero Club. This type of display excludes non-members 
in a public building designed for public use. The 
museum does have an excellent collection of models 
in easy to see displays and signage. The educational 
facilities are some of the best, including lecture 
series and audio visual teaching aids. In conclusion, 
the museum has impressive displays and a good 
collectíon despite some poor design features. 

SOURCE: Brochures and information from Museum of Flight 

Mu^6u-t or Fua^ 

N3^ CUJ^ Pt^TZAY 

47 



PROJECT: 

LOCATION: 

Marine Corps Air-Ground Museum 

Brown Field, Quantico, Virginia 

ARCHITECT: Unknown 

PROGRAM: To house aircraft and vehicles representing the 
development of the Marine Corps Air-Ground team as a 
fighting unit in the 20th century. The program allowed 
the museum to be housed in Marine Corps hangars at 
Brown Field. The collection includes 21 aircraft and 
21 types of heavy weapons, uniforms, personal 
equipment, models, historic flags, medals and badges. 
The program also called for the restoration of the 
1920's hangars to their original exterior appearance 
and to modify the interior for museum display. 

DESCRIPTION: As mentioned eariier the museum is housed inside 
three 1920's vintage aircraft hangars. These all wood 
hangars are completely restored with a white 
exterior finish. The interiors are modified to 
accomodate dioramas reflecîing the separate periods 
of use of the items therein. The dioramas themselves 
recreate battle scenes with the use of sandbags, 
trees, painted backdrops, etc. Other displays simply 
separate the artifacts from others in easy to see 
displays. 

ADMISSION: Free 

EVALUATION: The hangars that house the collection are historic 
buildings but they crowd the large number of 
artifacts within. The circulation path is well defined 
and there is adequate pedestrian space for the present 
visitor attendance. The lighting inside the museum is 
nominal, probably due to the type of structure or 
financial deficiencies. Overa I, the museum presents 
the artifacts well individually in an aviation 
environment (hangars) but also crowds them due to 
such a small space. 
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SOURCE: 
U.S. Marine Corps Air-Ground Museum letter from 
airector and brochures. 
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PROJECT: 

LOCATION: 

ARCHITECT: 

PROGRAM: 

DESCRIPTION: 

MATERIALS: 

ADMISSION: 

EVALUATION: 

Neil Armstrong Air and Space Museum 

Wapakoneta, Ohio 

Unihab Incorporated, Cambrlge, Massachusetts 

To build a structure that achieves a total harmony in 
architectural and historical presentatlon forthe 
artifacts of Ohio air and space achievements. The 
museum includes art exhibits, astronomy theater, 
sound tunnel and video room, garden, canteen and 
lounge. The 14,000 square foot building contains 
spacecraft, aircraft, space and air equipment 
including a "dirigible" airframe. 

Approaching the museum one is reminded of a 
moonscape with the earth rising on the horizon, much 
like Neil Armstrong might have seen it. The museum 
is a concrete frame with earth mounding and exposed 
roof beams. A 60' diameter white dome rises from the 
center of the structure. In plan, the building is a 
series of parallelograms and triangles arranged in 
linear relationship. In conclusion, the museum is 
brutalistic but is softened by the earth mounding and 
dome. 

Reinforced concrete, reinforced latex modified 
molded concrete 

Adults 13 and over $2.00, Children 6-12 $1.00 

Externally the museum is very appropriate in its 
abstract representation of a moonscape. The design 
approach is highly technical in many respects. The 
dome was molded onto a syrofoam form. The sharp 
angles are representative of aircraft forms, delta 
wings, vertical stabilizers, fins etc. The interior of 
the museum has a variety of interesting shapes and 
forms along with many level changes. The displays are 
easy to view and have television monitors which 
explain the artifacts and present them in historical 
context. Also inside the museum is a 18' X 18' infinity 
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cube lined with mirrors which projects the visitor 
into infinity through numerous reflections, and 
abstract of the limitless dimensions of space. As a 
whole the museum functions well in respect to 
circulation, education, aesthetic and heating and 
cooling costs (earth mounding and concrete as 
insulators). 

SOURCE: Brochures from Ohio Historical Society and 
Architectural Record, Nov. 1977, p. 43. 
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PROJECT: Experlmental Aviation Association Aviation Center 
and Air Museum 

LOCATION: 3000 Poberenzny Road, Oshkosh, Wisconsin 

ARCHITECT: Unknown 

PROGRAM: 

DESCRIPTION: 

Provide a display showcase for nearly 80 rare unique 
and unusual aircraft representing commercial, civil 
and military aviation development. Included in the 
museum are opportunities to view restorations done 
by craftsmen in workshops. Other parts of the 
museum include art and photography galleries, 
aviation theaters, visitor participation exhibits, 
30,000 volume library, and conference/seminar 
facilities for 300 people. 

The EAA Aviation Center Air Museum is a strongly 
geometrical building stepped back from the main 
entry which forms a triangle in plan. The triangular 
portion is three stories high with a large two sided 
glazing in which aircraft are hung. Below these 
aircraft is the main display with airplanes of all 
periods arranged in large gallery space. The large open 
space or gallery is well lit by the triangular vertical 
projection and the aircraft are grouped by period. The 
exterior of the building is white with dark tinted 
windows giving a mechanistic appearance. 

ADMISSION: Adults $3.00, Senior Citizens (65 and over) $1.50, 
Students (8-17) $2.00 

EVALUATION: The museum has a very clean machine-like appearance 
on the interior and exterior. The gallery space has no 
dioramas but gives each aircraft its own uncluttered 
space. This enables the visitor to view the aircraft 
from all sides. The only barrer between visitor and 
artifact is an angled plate from 4" to 10" high which 
creates a base and location for written information 
about the aircraft. The large open gallery has 
excellent circulation and no path, thus leaving the 
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visitor to journey on his own. The space does not 
strongly dramatize the aircraft but presents them 
fully and completely to the viewer. The museum has 
gently sloping ramps which exceed standards for ease 
of use by the handicapped. Also, the gallery space is 
all one level which can be easily used by all visitors. 

SOURCE: Brochures and information from EAA 
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PROJECT: 

LOCATION: 

ARCHITECT: 

PROGRAM: 

Aerospace Museum 

Exposition Park, Los Angeles, California 

Frank O. Gehry and Associates, Los Angeles, California 

The state of California requested that there be a 
bullding constructed at Exposition Park in a narrow 
slot of land in front of the existing armory. The 
building itself should act as an "exhibition" 
supplemented by several large aerospace artifacts. 
The building also incorporates an octagonal IMAX 
theater. The displays are permanent with no plans for 
future aquisitions. 

DESCRIPTION: The Aerospace Museum is difficult to describe due to 
its odd combination of unrelated forms. In plan the 
museum is a rectangle joined at one end by an 
unequally dimensioned octagon which houses an IMAX 
theater. The exterior of the building is colored in 
pastel pinks, blues and bone white. Also, on the 
exterior is an F-104 Starfighter attatched to the 
south facade much like an ornament. Topping off the 
building is a silver sphere with no apparent function. 

ADMISSION: Free 

EVALUATION: This building has gained muci acclaim from 
architectural magazines and award panels, but 
functionally it is a poor museum indeed. The spaces 
are tight and bottlenecks can form easily around 
raised walkways and exhibits. The museum's exterior 
expresses no forms related to aerospace technology. 
The only element recalling the building's function is 
the tacky placement of an F-104 Starfighter to the 
south facade. The interior of the museum crowds the 
artifacts and they lose their scale. The aircraft are 
difficult to view because ramps cover wings and 
there may be only one place in which to view it 
closely. Also, the museum is a public building which 
has no restrooms! The crowded space inside treats the 
artifacts in a second hand niture as if they are 
unwanted furniture. It seems as if the museum is for 
children because it explains none of the artifacts and 
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has no signage for an interested observer. Frank Gehry 
seems to be offended to have aerospace artifacts in 
his building as if they would compete with his design. 
Overall, Gehry's design has little merit as an 
aerospace museum. 

SOURCE: Architectural Record, June '85, pp. 114-123, 
Architectural Record, June '83, pp. 122-123 
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PROJECT: 

LOCATION: 

PROGRAM: 

Canopy for a Postal Service Center 

Lucerne Lakesite, Lucerne, Switzeriand. 

Design a protective structure for the recieving side of 
the Postal Service Center in Luceme. This structure 
was to reach across a service road to the railroad 
tracks. 

DESCRIPTION: 

MATERIALS: 

EVALUATION: 

SOURCE: 

A high strength steel and glass canopy which covers 
8,610 square feet and has a 43.6' overhang. The canopy 
is transparent over the work area, thus allowing 
natural light through tinted glass. An opaque section 
of the canopy covers the roadway. The canopy is most 
easily understood by observing the following 
illustrations. 

High strength steel, glass, perforated aluminum 

The Canopy is an excellent composition of strong 
heavy elements sculptured into a graceful, 
streamlined fonn. The aesthetic created by such a 
structure is ideal for an aerospace museum. The 
winglike form and structure express the aerodynamic 
function and the facture or making of the airplane 
wing. It does seem odd such a beautiful expression of 
flight shelters the loading and unloading of trains. 

Architectural Record, August 1986, pp. 132-133 
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PROJECT: 

LOCATION: 

ARCHITECT: 

PROGRAM: 

DESCRIPTION: 

MATERIALS: 

EVALUATION: 

SOURCE: 

Zupa Exposition Hall 

Zurich, Switzeriand 

Santiago Calatrava with Martin Speuhler 

Design an exposition hall which lends itself to quick 
and easy construction. This building was only limited 
by the size of its parts, each part being small and 
light enough to be transported by truck. The structure 
was also to have good natural lighting. 

A modular construction consisting of pillars, roof and 
floor systems arranged in a linear fashion. There is a 
clear expression of the structural elements. 
Daylighting is provided through triangular 
penetrations in the roof. (see illustration) 

Corrugated Aluminum, steel, glass. 

The machine-like impression of this design is the 
strongest initial impression. This impression is 
improved by the lightness of the structure and the 
roof fenestration which allows light through the 
supporting members. This graceful curve of the folded 
trusses is reminiscent of the curve of an aircraft 
wing. The structure inside these trusses seems 
similar to that of a wing rib. Also, the phase concept 
and linear simplicity of the design is appealing in 
light of the unique problems concerning aerospace 
museum design. 

Architectural Record, August 1986, pp. 134-135. 

/ 

60 

^ 



V^U^ O^fså^TI^UlTlOM 

81 



PROJECT: 

LOCATION: 

ARCHITECT: 

PROGRAM: 

DESCRIPTION: 

MATERIALS: 

EVALUATION: 

SOURCE: 

Stadelhofen Train Station 

Zurich, Switzerland 

Santiago Calatraya with Arnold Ainsler and Wemer 
Reugger. 

To design a train station which will be the third most 
active in Switzeriand (a large transportatlon industry 
in that country). The station is to be designed into a 
hillside which separates the garden section of Zurich 
with the business district. An arcade of shops and 
pergolas was to be implemented into the design. 

The train station, as stated before, is incorporated 
into a hillside and in typical fashion is linear in plan. 
The tracks are sheltered by a series of graceful 
curving roof planes held up by a concrete torsion pipe 
between the two sets of tracks (see illustration). 
Connected to these roof planes are three pedestrian 
bridges which embody the same sensual curves 
employed in Calatrava's other designs. 

Concrete, steel, and glass. 

The grace and lightness of the structure belies its 
purpose. The contrast of the station to the trains is 
unusual. The structure's aerodynamic aesthetics 
would possibly be a better tribute to flight. 
Nonetheless this is an excellent design. 

Architectural Record, August 1986, p. 139. 
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ACTIVITY ANALYSIS 





INTR0DUCT1QN 

The Southwest Aerospace Museum will have various users but the 
user that will determine its true success is the visitor. The following 
section will attempt to explore the activities of the user and the 
museum employees. The purpose of this section is to understand the 
users of the museum and provide the best built environment possible. 
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VISITORS 

ACTIVITY: 

SPACE: 

CONDUCT: 

CONCLUSION: 

Orientation 

-An area for visitors to physically orient 
themselves. 
-An area in which visitors may ask questions to a 
museum employee. 
-An area in which visitors may gather for museum 
tours. 

-Gathering together of visitors by museum 
employees for tours. 
-Seeking information for individual tours. 

Without a proper orientation space the sequence of 
viewing museum exhibits can be lost. The result is 
fatigue, boredom and frustration.1 
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ACTIVITY: 

SPAC5; 

CONDUCT: 

CONCLUSION: 

Pacing 

A logical succession of experiential spaces in which a 
theme or message is given by exhibits or displays. 

Pacing is the way visitors move through exhibit areas 
in terms of their ability to absorb information, feel 
comfortable, and understand the succession of 
experiential spaces.2 

It is important to provide a variety of experiential 
spaces to prevent boredom and create interest. 
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ACTIVITY: 

SPACE: 

CONDUCT: 

Participation/Observation 

An area in which visitors can actively participate in 
museum exhibit. 

Children may wish to participate by touching more 
than adults. Most adults, through training, have 
learned it can be dangerous to touch many things they 
are not familiar with. Also, adults can grasp the 
message of an exhibit through viewing instead of 
touching. Thus, a museum guide may need to be 
present to encourage participation and to explain the 
exhibit in a clear concise manner. 

CONCLUSION: By the use of physical participation one feels more 
comfortable with his/her surroundings and may have a 
stronger feeling of ownership through use and 
contribution. 
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ACTIVITY: Resting/Sitting 

SPACE: A place in which one may pause amongst the exhibits 
or in a transition space between them. 

CONDUCT: The visitor rests through sitting in rest areas located 
within the exhibit area. This prevents tiredness and 
boredom.3 Also, sitting and watching others can be a 
healthy, enjoyable experience. 
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ACTIVITY: Shopping 

SPACE: An area for the dlsplay of books, models, gifts and 
other items which apply to the theme of the museum. 

CONDUCT: The activity of shopping involves pacing, browsing 
and picking out materials that specifically suit the 
shopper at the correct cost. 
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EMPLOYEES 

ACTIVITY: 

SPACE: 

CONDUCT: 

Operating/Maintaining 

An area which satifies the needs of different types of 
employees to perform their jobs. (director, curator, 
designer/technician, archivist, restoration worker, 
security officers, etc.) 

All of the previously mentioned persons act together 
to administerto, deal with operations and maintain 
the museum. Many of these persons supervise meeting 
in their own area, hold telephone conversations, 
write, plan, draw, etc... These individuals maintain, 
operate, improve, and expand the museum. 
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ACTIVITY: 

SPACE: 

CONDUCT: 

Gataloging 

An area in which the exhibit can be observed (bullt or 
sketched), studied, registered and restored. This 
activity is done by the curator, archivist, file room 
clercks, and restoration craftsmen. 

The actions taken by the above mentioned are 
accessioning, identifying, registration, and 
restoration. Accessioning, identifying and 
registration are done by the curator. The archivist 
supervises and records the registration and history of 
the exhibit. The file room clerks do paperwork on the 
registration while the restoration craftsmen restore 
the artifact.4 
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ACTIVITY: Guiding Visitors 

SPACE: Most of the time visitors are guided through exhibits. 
This activity is led by a museum volunteer or a 
permanent employee. 

CONDUCT: The volunteer organizes the group and guides them 
through a museum tour to provide more information 
and make the visit more enjoyable. 
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ACTIVITY: 

SPACE: 

CONDUCT: 

Exhibit Design and Construction 

The Exhibit Technician works in the exhibit area. The 
Exhibit Designer's area is one in which he/she may 
sketch, prepare graphics, research and complete 
clerical chores. 

The Exhibit Designer prepares presentations and 
models of the proposed exhibit. These designs are 
created by drawings, research, consultation, tests on 
visitors and meetings. The Exhibit Technician works 
with the Exhibit Designer to build and maintain the 
displays. 
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ACTIVITY: 

SPACEi 

CONDUCT: 

CONCLUSION: 

Parking 

A large paved area with islands provided for snow 
storage in winter (when needed) and tree plantings 
for summer shade. This space shall be con'ectly 
dimensioned and striped for parking cars of all types. 
There should also be handicapped parking spaces 
nearest to the entrance. 

Parking is mainly for the visitor. He or she will park 
the car in the most convenient spot and then will 
walk to the entrance of the building. 

All parking places should be made as convenient as 
possible. The journey from car to building must be 
convenient, comfortable and as short as possible. 
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ACTIVITY: Maintenance 

SPACE: All areas of the building that require upkeep, indoor 
and outdoor. 

CONDUCT: Cleaning, replacing, monitoring, taking inventory, 
planting, watering, cutting, moving, locking, 
patrolling, etc... 
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ACTIVITY: Lecturing/Demonstrating 

SPACE; An area in which the visitor may interact/participate 
either actively or passively. 

CONDUCT: A workshop leader or museum volunteer lectures and 
demonstrates the purpose, function, and history of an 
exhibit. 
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ENDNOTES 

1 Royal Ontario Museum, Gommunicatinq with the Museum Visitor. 

(R.O.M. Toronto, Ganada, 1976), p. 30. 

2 R.O.M., p. 37. 

3 R.O.M., p. 45. 

4 Ghenhall, Robert, Nomenclature for Museum Cataloqinq. (Nashville, 
AASLH, 1978), p.45. 
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SITE ANALYSIS 





INTRODUCTIQN 

The following site and environmental analysis contains data 
concerning natural and man made conditions of íhe immediate area. 
These conditions are explained in order to give background data to aid 
in the design of this project. Included in this analysis are location 
maps, detail maps, temperature data, precipitation data, sun angles, 
planting data, wind data, and environmental conditions. 

This site and environmental analysis is necessary in order to design 
with climate (i.e.; produce a cost effective, energy wise design 
concerning solar and wind conditions, etc.) This analysis is also a 
guide for the use of plants which complement the design physically and 
aesthetically. Along with this, the atmospheric data will provide 
information for structural design (wind loads, precipitation, etc.). The 
location maps are intended to give the reader an idea of complimentary 
and detrimental surroundings and how to deal with them. 
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TEMPERATURE AND PRECIPITATION 

Month Temperature Precipitation 

Avg. Avg. Avg. 
Max. Min. Daily 

Avg. Avg. 
Rain Snow 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

56 
60 
68 
76 
83 
91 
95 
95 
88 
79 
67 
58 

35 
48 
46 
55 
63 
71 
74 
74 
68 
51 
46 
38 

46 
49 
57 
65 
73 
81 
85 
85 
78 
68 
56 
48 

1.80" 
1.98" 
2.29" 
3.97" 
4.57" 
2.91" 
2.28" 
2.26" 
2.95" 
2.91" 
2.23" 
1.95" 

1.5" 
0.7" 
0.3" 
0.0" 
0.0" 
0.0" 
0.0" 
0.0" 
0.0" 
0.0" 
0.2" 
0.2" 

Yearly 76 55 66 32.10" 2.9"1 
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SUN ANGLES 

Jan./ 
Nov. 21 

Feb./ 
Oct. 21 

Mar./ 
Sept. 21 

April/ 
Aug. 21 

May/ 
July 21 

June21 

8:00 A.M. 

Bearing 56.é°SE 
Altitude 12° 

Bearing 63.S^E 
Altitude 1 'SP 

Bearing 73.0°SE 
Altitude 25° 

Bearing 84.0°SE 
Altitude 31° 

Bearing 87.CPNE 

Altitude 35° 

Bearing 83.(fNE 
Altitude 37° 

12:00 P.M. 

37° 

47° 

57° 

70° 

78° 

81° 

4:00 P.M. 

56.^SW 
12° 

æ.í'sw 
18° 

73.(fSW 
25° 

84.CPSW 
31° 

87.(fNW 
35° 

83.(fNW 
37° 

Dec. 21 Bearing 53.^SE - 53.5^W 
Altitude10° 34° 10° 4 
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SELECTED SUITABLE PLANTS: SAN SABA SOIL 

Flowers and Ground Cover: Asiatic jasmine, canna, Carolina 
jessamine, chrysanthemum, copperleaf, cornflower, 
dahlia, daylily, dianthus, dwarf juniper, dwarf 
nandlna, dwarf yaupon, English ivy, euonymus, 
gladiolus, hibiscus, hollyhock, iris, lantana, marigold, 
narcissus, ophiopogon, periwinkle, petunia, potentilla, 
Shasta daisy, verbena, zinnia. 

Vines: Banksia rose, Boston ivy, Carolina jessamine, 
Climbing fig, mustang grape, honeysuckle, roses 
trumpet creeper. 

Shrubs: Abelia. acuba, bridalwreath, crapemyrtle, duranta, 
fatsia, goldflower, guava, ligustrum, loquat, mahonia, 
cleander, pittosporum, pomegranate, privet, Texas 
laurel, Texas sage. 

Trees: American elm, cedar elm, Chinese pistache, 
crabapple, gingko, hackberry, halepensis, Japanese 
black pine, oaks, peach, plum, redbud, sweetgum.2 

San Saba soil usually has a bedrock depth of 20" to 40". The water 
table level is usually less than 6 feet and flooding is highly unlikely. 
The risk of corrosion is high when using uncoated steel but no risk is 
involved when using concrete. Foundation planning is to be done 
carefully due to the severe shrink-swell rating of San Saba soil.3 
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ENDNQTES 

1 U.S. Soil Survev. Tarrant County. Tx. g j .q Government Printing Office: 

Washington D.C., 1980), p. 128. 

2 Tarrant County, p. 157. 

3 Tarrant County, p. 212. 

4 Tabb, Phillip, Solar Energv Planning.(McGraw-Hill: New York, 1984), p. 

229. 

87 



88 



SPACE SUMMARY 





SPACE BASIS f^OUARE FEET 

Private Spaces: 

-Workshop (2) 

•Security Office 

•Curator's Office 

•Director's Office 

based on space 
requirements 

of equipment and 
circulation 

100s.f./person based 
on 3 occupants 

based on fumiture and 
circulation requirements 

based on furniture and 
circulation requirements 

-Designer/Technician's based on furniture and 
Office circulation requirements 

-Archivist's Office 

-Secretarial Space 

•File Room 

-Meeting/ Conference 
Room 

-Restoration Facility 

-Reference/ Technical 
Library 

based on fumiture and 
circulation requirements 

150 s.f. X 4 (curator, 
director, designer/ 
technician, archivist) 

based on furniture and 
circulation requirements 

25 s.f./person based on 
15 occupants. 4 

based on machinery and 
space for aircraft parts. 5 

(2) <3) 300 s.f. 
-»-100 s.f. storage 

300 s.f. 

250 s.f. 

250 s.f. 

250 s.f. 

250 s.f. 

4 @ 150 s.f. 
= 600 s.f. 

200 s.f. 

375 s.f. 

5000 s.f. 

10,000 volumes, 5 volumes 1200 s.f. 
per linear foot of stacks= 
2000 feet of stacks 8' wide 
plijs circulation soace^ 

Subtotal 9075 s.f. 
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SPACE BASIg .qni lARE FEET 

Public Spaces: 

-Display Areas 

-Bookstore/Gift Shop 

-Kids' Room 

-Theater 

-Restrooms (2) 

-Lobby/Display 

(see page) 

30 s.f. based on 
30 occupants 

length of paper airplane 
flights: 40' longest 

7 s.f./person based on 
150occupants plusa 
projector room and stage. 2 

1 s.f./person for peak 
attendance, 1500 during 
Carswell AFB open house. 3 
Also, room for B-58 Hustler 
hung from ceiling above 
lobby, information desk, 
and security office. 

105,100 s.f. max. 

1000 s.f. 

750 s.f. 

1200s.f. 

(2)(2)210s.f. each 

6000 s.f. 

Subtotal 114,470 s.f. 
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SPA££ 

Service SpacR.g-

-Loading/Storage 

Subtotal 

BASIS 

based on requirements 
of circulatíon, storage 
and equipment. 

SOUARE FEET 

8000 s.f. 

8000 s.f. 

-Mechanical 

Net Square Footage 

based on 10% of s.f. 
up to this point 

1400s.f. 

132,945 s.f. 

•Net-to-Gross Ratio "the well known 40-40-20 
proportion means that of the 
total amount of space in the 
museum, 40% should be for 
collection related activities 
40% for exhibit activities, and 
the remaining 20% for everything 
else (corridors, janitor's space..)*7 

80% 

Gross Square Footage (PHASE I) 159,534 s.f. 

Additional phases of construction will add to this number as future 
expansion is imminent. 

91 



ENDNOTES 

1 Uniform Building Code, 1978, table 33-A. 

2 U.B.C., 1978,table33-A. 

8 Mr. David Chiocchi, Director, Southwest Aerospace Museum, 
telephone conversation. 

4 U.B.C., 1978,table33-A. 

5 Mr. Ed Calvert, Musuem Staff, Southwest Aerospace Museum, 
telephone conversation. 

6 Architectural Graphic Standards, 6th ed., p. 639. 

7 Borcaw, G. Ellis, Introduction to Museum Work. (Nashville American 
Association of State and Local History), 1975, p. 45. 
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DETAILED SPACE LIST 





SPACE REQUIREMENTS FQR EXIST1NG AIRCRAFT, QRDINANCE, 
ENGINES, EQUIPMENT, ETC 

AIRCRAFT: 

TYPE AREA1 AREA 2 HEKJHT 

B-36J 37,260 41.547 46'-8" 
B-52D 29,045 27.171 48'-3" 
TB-58A 5,376 7,389 31'-5" 
F-86L 1.240 1.256 15'-0-
F-89J 3,127 2,827 17 -̂7" 
F-100D 1.911 1,963 16'-2-
F-105F 2,278 3,525 19'-8-
KC-97L 16,497 15,614 38'-3-
T-33A 1.326 1.256 i r -4 " 
LTVE-450F L Z l û 2*551 10'-8-

99,770 105,100 

Area 1: square footage based on minimum rectangular space 
requirements : wingspan x length* area 1. 

Area 2: square footage based on minimum circular space requirements: 
longest aircraft dimension (pi x radius squared- area squared) 

ORDINANCE: 

TYPE AREA 

LTV Cruise Missile "• 50 sq. ft. 
(2)M117Bombs minimal sq. ft. 
ADM-20C Decoy Missile 150 sq. ft. 
Falcon Missile ^inimal sq. ft. 

Sidewinder ^ ' " ' ^ a ' S '̂ ^' 
350 + sq. ft. 
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ENGINES: 

TYPE 

BELL 409 Helicopter Transmission 

Pratt & Whitney R-4630 
Wright R-3350 
Jacobs R-755 
General Electric J-47 (turbojet) 

AEEÅ 

30 sq. ft. 
minimal sq. ft. 
minimal sq. ft. 
minimal sq. ft. 
35 ?qr n. 
80 -I- sq. ft 

EQUIPMENT: 

TYPE 
(2) B-58 Capsule Ejection Seats 
(5) Aircraft Engine Carburetors 
Open Ejection Seats 

SCALE MODELS: 

AREA 
minimal sq. ft. 

II II 

35 -I- sq. ft. 

lYPE 

Numerous models from W.W.I. types to space age. These are to be 
exhibited in display cases. 

approximately 50 cu. ft. 1 
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PUBLIC SPACES 

TITLE; 

FLOOR AREA: 

DESCRIPTION: 

Display Areas 

99,770 sq. ft. to 105,100 sq. ft. (see aircraft space 
summary on preceding page) 

The display areas in the museum are to include the 
following: aircraft, aircraft engines, equipment, 
service vehicles and ordinance. Many of these 
displays are to be in diorama form. This form of 
dislay will present the aircraft with service 
vehicles and service personnel (mannequins) in their 
respective positions. This type of display involves 
visitors by exposing the aircraft as they looked 
during Air Force use on the apron of nearby Carswell 
A.F.B. Displays are also of the static type in which 
an engine ejection seat, or missile is exhibited in a 
manner which is clear and informative. Also, some 
aircraft are to be hung from the roof structure and 
visible from below. Certain display areas must have 
a 230' clearspan to house the huge B-36 bomber. In 
some areas small trees are to be used to soften the 
space and give contrast and scale to the aircraft. 

EXPECTED NUMRFR OFOCCUPANTS: 

40 average, 150 peak at an average of 1 to 1.5 hours 
per visit. 

FNVIRQNMENTAL Rl 

Lighting: The lighting for this space should be 100 
footcandles. 2 
Daylight: AII windows allowing direct sunlight into 
display areas should have an ultraviolet coating. 

95 



FURNISHINGS AND/QR EQUIPMENT: 

Displays of the diorama type require mannequins and 
service vehicles along with a tarmac or apron 
recreation with correct striping. Some static 
displays may require stands to display them. All 
exhibits require signage to explain their purpose, 
function and historical significance. (Tape 
recordings may also be used at each display to 
further explain them.) Seating areas are also to be 
provided near the displays for visitors wishing to 
rest. 
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TITLE: Bookstore/Gift Shop 

FLOQR AREA: 1000 square feet 

DESCRIPTIQN: The Bookstore/Gift Shop should include infomnative 
books on all aircraft in the museum (design 
development, useful life, statistics, aviation 
records set, etc...). Also included in the bookstore 
should be the following: model kits of the museum's 
aircraft and gifts. The space should have access to 
storage and loading areas. 

EXPECTED NUMBER OFOCCUPANTS: 

15 average, 30 maximum 

ENVIRQNMENTAL REQUIREMENTS: 

Lighting: the lighting for this space should be 70 
footcandles. 3 

FURNISHINGS AND/QR EQUIPMENT: 

There shall be lighted showcases, book display 
cases, shelves, cash register counter, and storage 
area provided for this space. Also, two exits are to 
be provided. 
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TITLE: Kids' Room 

FLQQR AREA: 750 square feet 

DESCRIPTIQN: The kids' room is designed for children who might 
become bored with the exhibits or difficult for the 
parents to control during their stay at the museum. 
The room would be a fairly large space in which to 
make and fly paper airplanes. Paper would be 
provided and wall graphics on how to make and fly 
different types of paper airplanes (Must have 15' 
ceiling.) 

EXPECTED NUMBER QF QCCUPANTS: 

8-10 average, 25 maximum 

ENVIRONMENTAL REQUIREMENTS: 

Lighting: This space shou'd have a 60 footcandle 
level. 3 

FURNISHINGS AND/QR EQUIPMENT: 

Paper trays, easy to understand wall graphics, and 
side benches to sit and fold. 
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TITLE: Theater 

FLQOR AREA: 1200 square feet 

DESCRIPTION: This space is to provide a comfortable viewing and 
learning atmosphere. The space should include a 
projection room at one end and a stage and screen on 
the other. The theater would not only show aviation 
films but educational films on aircraft preservation 
along with museum seminars and lectures on 
aviation history in Texas and the southwest. The 
theater should also have a separate access for 
nighttime use. Thus, the theater should be apart 
from the exhibits. 

EXPEGTED NUMBER OFOCCUPANTS: 

150 persons 

ENVIRONMENTAL REQUIREMENTS: 

Lighting: The level of lighting for this space should 
be 20 footcandles. 4 

FURNISHINGS AND/OR EOUIPMENT: 

There should be provisions for audio/visual 
equipment. There should be a screen of 16' width and 
fixed 60' from the projectors. The stage should be 
2.5' high and 10' deep with stainvays on each side. 
Seats shall be of the fold up padded type; w 22" x d 
28", spaced 34" from back to back. 5 AIso, fire 
exits should be provided at both ends of the room. 
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TITLE: Restrooms (2) 

FLæR AREA: 210 square feet each 

DESCRIPTIQN: One restroom is to be provided for each sex. These 
restrooms should be centrally located for ease of 
use by handicapped as well as non-handicapped. 

EXPECTED NUMBER QFOCCUPANTS: 

1-2 average, 5 maximum 

ENVIRQNMENTAL REQUIREMENTS: 

Lighting: 40 footcandles required 2, exhaust fans 

FURNISHINGS AND/QR EQUIPMENT: 

Men: 4 flush valve urinals 
1 flush valve toilet 
5 lavatories 

Women: 5 flush valve toilets 
5 lavatories 
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TITLE: Lobby/Display 

FLQQR AREA: 6000 square feet 

DESCRIPTIQN: The lobby is to be centrally located and at the 
entrance of the building. The lobby is also to be 
combined with a large hanging display. The lobby 
might also be glazed on the east side to afford 
visitors a glimpse of aircraft taking off at Carswell 
AFB. 

EXPECTED NUMBER OF QCCUPANTS: 

1500 maximum 

ENVIRQNMENTAL REQUIREMENTS: 

Lighting: The lighting level of this space shall be 50 
footcandles in the lobby section and 100 footcandles 
in the display section. 2 

FURNISHINGS AND/OR EOUIPMENT: 

Seating: (assorted numbers) benches, chairs 

1 1 1 > 1 1 
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PRIVATE SPACES 

TITIE; 

FLOOR AREA: 

DESCRIPTIQN: 

Workshop 

300 square feet each and 100 sq. ft. of 
storage 

The workshop is to be used for classes 
concerning museum work and community 
project use. The workshop should be 
located near the reference/technical 
library. Along with classes the workshop 
could be used for small scale work such as 
model building and other projects. Also a 
storage room should link the two 
workshops. 

EXPECTED NUMBER QF QCCUPANTS: 

1 to 10 each 

ENVIRQNMENTAL REQUIREMENTS: 

Lighting: The level of lighting for this 
space shall be 70 footcandles. 2 
Fans: One exhaust fan per workshop. 

FURNISHINGS AND/QR EQUIPMENT: 

Sinks: Two sinks and counters per 
workshop. 
Shelves: 2, 5 level adjustable type in 
storage room and workshops. (w 60" x d 
15" X h 60") 
Tables: 11' x 5' worktables in each along 
with wall mounted countertop space. (d 
30" X h 36") 
Chairs: Five chairs for each. 
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TITLE: Security Office 

FLQQR AREA: 300 square feet 

DESCRIPTIQN: The security office is provkJed to protect 

all displays and retail items along with a 
general maintaining of order. This office 
should be centrally located near the lobby 
but unobtrusive. 

EXPECTED NUMBER QF QCCUPANTS: 

ENVIRQNMENTAL REQUIREMENTS: 

Lighting: The lighting level for this space 
shall be 70 footcandles. 3 

FURNISHINGS AND/QR EQUIPMENT: 

Desk: (1) secretarial 
Chairs:(1)secretarial 

(2) lounge type 
TV Monitors: arranged by security 
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TITLE: Curator's Office 

FLQQR AREA: 250 square feet 

DESCRIPTIQN: This space will serve as an area in which 
to perform curator's duties. 

EXPECTED NUMBER QF QCCUPANTS: 

1 to2 

ENVIRQNMENTAL REQUIREMENTS: 

Lighting: The lighting level of this space 
shall be 100 footcandles. 3 

FURNISHINGS AND/QR EQUIPMENT: 

Desk: executive type 
Credenza: w 62" x d 19" x h 29" (computer 
space) 
Chairs: (1) executive type 

(2) lounge type 
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TITLE; Director's Office 

FLOQR AREA: 250 square feet 

DESCRIPTIQN: This space will serve as an area in which 
to perfonn a director's duties. 

EXPECTED NUMBER QF OCCUPANTF̂ -

1-3 

ENVIRONMENTAL REQUIREMENTS: 

Lighting: The lighting level of this space 
shall be 100 footcandles. 

FURNISHINGS AND/QR EQUIPMENT: 

Desk: (1) executive type 
Credenza: w 62" x d 19" x h 29" (computer 
space) 
Chairs: (1) executive type 

(3) lounge type 

I I 
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TITLE: Designer/Technician's Office 

FLQQR AREA: 250 square feet 

DESCRIPTIQN: This space will serve as an area in which 
to perform a designer/technician's duties. 

EXPECTED NUMBER QF OCCUPANTS: 

ENVIRONMENTAL REQUIREMENTS: 

Lighting: The level of lighting for this 
space shall be 100 footcandles. 

FURNISHINGS AND/QR EQUIPMENT: 

Desk: (2) secretarial type 
Chairs: (2) secretarial type 
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TITLE: Archivisfs Office 

FL(X)R AREA: 250 square feet 

DESCRIPTION: This space will sen/e as an area in which 

to catalog exhibits and do historical 
research. 

EXPECTED NUMBER OF OCCUPANTS: 

1-2 

ENVIRQNMENTAL REQUIREMENTS: 

Lighting: The level of lighting for this 
space shall be 100 foo*candIes. 

FlJRNISHINGf^ AND/QR EQUIPMENT: 

Desk: executive type 
Credenza: w 62" x d 19- x h 29- (computer 
space) 
Chairs: (1) executive type 

(2) lounge chairs 
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TITLE: General Secretary 

FLQQR AREA: 150 s.f. x 4 rooms = 600 s.f. 

DESCRIPTIQN: The secretarial space serves the purpose 
of providing an area for clerical activities 
for curator, director, technician and 
archivist. These offices should be located 
near the reference/technical room. 

EXPECTED NUMBER OFOCCUPANTS: 

1 -2 each room 

ENVIRQNMENTAL REQUIREMENTS: 

Lighting: The level of the lighting in this 
space shall be 100 footcandles. 

FURNISHINGS AND/QR EQUIPMENT: 

Desk: (1) secretarial type 
Chairs: (1) secretarial type 

(2) lounge type 
Files: (2) legal size 

108 



TITLE: File Room 

FLQQR AREA: 200 square feet 

DESCRiPTIQN: This space serves the function of 
accession, cataloging and registration of 
exhibits. The space also is used for storing 
and processing records and rare 
documents. 

EXPECTED NUMBER QF OCCUPANTS: 

ENVIRQNMENTAL REQUIREMENTS: 

Lighting: The lighting level in this room 
shall be 60-80 footcandles with no direct 
sunlight.3 
Climate: Temperature should be maintained 
at 60-80 degrees fahrenheit with a 
humidity of 20% to 80% with dust-free 
filtered air. 
Walls: Should be two hour vault 
construction.6 

FURNISHING.S AND/QR EOUIPMENT: 

Data Processor: storage unit, display 
station, printer. 
Chair: secretarial type 
Desk: secretarial type 
Files: accession type, donor file, catalog 
file, accession documents file. 
Walls: should be of 2 hour vault 
construction. 
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TITLE: Meeting/Conference Room 

FL(X)R AREA: 375 square feet 

DESCRIPTION: The meeting/conference room is intended 
for meetings of the Board of Trustees and 
other public and private meetings 
concerning the museum. 

EXPECTED NUMBER QFQCCUPANTS: 

10to15 

ENVIRONMENTAL REOUIREMENTS: 

Lighting: The lighting level for this space 
shall be 30 footcandles. 7 

FURNISHINGS AND/QR EQUIPMENT: 

Conference table: boat shape 
Chairs: loungetype (15) 
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TITlrE; Restoration Facility 

FLOQR AREA: 5000 square feet 

DESCRIPTIQN: The restoration facility is to be used for 
aircraft, missile, ordinance and service 
equipment restoration along with 
constnjction of exhibits. The facility 
should be in a position in which it is 
relatively easy to move aircraft to indoor 
and outdoor display areas. Tours of this 
facility should be available so that 
visitors may observe the restoration 
process. The restoration facility should 
accomodate a large storage area. 

EXPECTED NUMBER QF OCCUPANTS: 

10-15 

ENVIRQNMENTAL REQUIREMENTS: 

Lighting: The lighting level of this space 
shall be 100 footcandl&s.8 
Air Quality: The air circulation should be 
excellent due to possible dangerous fumes 
(exhaustfans). 
Daylighting: Ultraviolet rays must be 
prevented from entering the space. 

RJRNISHINGS AND/QR EQUIPMENT: 

Tools: overhead crane for moving large 
parts. 
Tables: 7-10 worktables for working on 
small components (other large scale 
restoration equipment +0 be chosen by the 
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museum restoration crew). 
Electrical: 230 volt outlets for electricai 
tools. 
Door: hangar door type, no raised threshold. 
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IL 

FLQQR AREA: 

DESCRIPTIQN: 

Reference/Technical Library 

1200squarefeet 

The reference/technical library is 
intended to sen/e the information needs of 
museum officials, workers and public 
groups (by appointment). This library 
should be adjacent to the workshop, 
offices and secretarial area. This library 
should accomodate 10,000 volumes, 
microfilm, microfiche, computers, etc... 

EXPECTED NUMBER QF OCCUPANTf̂ : 

15-20 

ENVIRONMENTAL REQUIREMENTS: 

Lighting: The level of lighting for this 
space shall be 70 footcandles.3 

FURNISHINGS AND/OR EQUIPMENT: 

Stacks: 10,000 volumes, 5 volumes per 
linear foot of stack = 2000 feet of stacks 
8" wide.9 
Counter: w 30" x 110' x h 42" plastic 
laminate finish plus chairs, tables, etc... to 
be chosen by client. 
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SERVICE 

liILE; Loading/Storage 

FLQQR AREA: 8000 square feet 

DESCRIPTIQN: This space will serve the purpose of 
loading restoration materials, some 
exhibits, retail items, etc... This space 
should be divided for different types of 
storage. 

EXPECTED NUMBER OF OCCUPANTS: 

ENVIRONMENTAL REQUIREMENTS: 

Dock: The dock door opening shall be 23'-0' 
wide X 8'-10" high. The platform height of 
the loading dock shall be 4'-0" and 35'-0" 
wide.10 
Lighting: lighting levels in this space shall 
be 30 footcandles. 
Other: partitions shall be provided for 
different storage spaces and loading dock. 

FURNISHINGS AND/OR EQUIPMENT: 

Counter: (1) I 20'-0" x w 2'-6" x h 3'-6" 
with plastic laminate finish and 2 
lavatories. 
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ENDNQTFS 

1 Brochure; Southwest Aerospace Museum. 

2 Mechanical and Electrical Equipment for Buildings, 6th ed., p. 

733. 

3 M.E.E.B., p. 734. 

4 Architectural Graphic Standards, 6th ed., p. 639. 

5 Architectural Graphic Standards, 6th ed., p. 32. 

6 Architectural Graphic Standards. 6th ed., p. 457. 

7 M.E.E.B., p. 734. 

8 M.E.E.B., p. 732. 

9 Architectural Graphic Standards, 6th ed., p. 639. 

10 Architectural Graphic Standards, 6th ed., p. 41. 

11 Architectural Graphic Standards, 6th ed., p. 457. 
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COST ESTIMATE ANALYSIS 

A. Building Costs 159.534 s.f. $6.381.360 
@ $40/s.f.* 

B. Fixed Equipment (8% of A) $510.508 
C. Site Development (15% of A) $957,204 
D. Total Construction (A-i-B-».C) $7,849.072 
E. Site Acquisition (None) 
F. Moveable Equipment (8% of A) $510.508 
G. Professional Fees (6% of D) $470.944 
H. Contingencies (10% of D) $784.907 
I. Administrative Costs (1 % of D) $78,490 

J. Total Budget Required (D thru J) $9,693.921 

^estimation based on case study research. 

117 



ENDNOTES 

1 Pena, William and Focke, J., Problem Seekino. (Cahners Books 
International), 1977, p. 79. 
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INTRQDUCTIQN 

The following pages are a source of information to akj in system 
design for the Southwest Aerospace Museum. The systems to be 
discussed are as follows: Lighting, Acoustics, Structural, Mechanical, 
Electrical, and Circulation. The following facts are to be used as 
guidelines when choosing and designing systems for the project. 

The last system to be discussed is one of the most important. The 
phase system is one that will provide a master principle for museum 
expansion. 
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LIGHTING 

Correct lighting levels are foremost in system design for a museum. 
The types and levels of lighting must be chosen judiciously. Many types 
of lighting are costly and most types can cause deterioration to all 
substances. The major concern in lighting design is to provide excellent 
types and levels for the visitor and not harm the exhibit.1 

NATURAL LIGHTING: Natural lighting can be a detriment to many 
surfaces. This type of light can be a positive design element but glazing 
should have an ultraviolet coating to prevent damaging rays to 
penetrate the building envelope. 

ARTIFICIAL LIGHTING: Incandescent and Flourescent lighting shall be 
used throughout the museum due to ease of maintenance and low cost. 
Flourescent lighting is to be used in storage and private spaces only. 
The incandescent lighting of exhibit spaces should be of a type that 
contrasts the object and the background with a footcandle ratio of 6:1.2 
The types of light source used should be cost efficient and maintenance 
efficient (same type bulbs, easy to replace, etc...). The exhibit lighting 
should have dimmers in their circuits and many outlets to provide 
showcase and temporary display flexibility. There also should be 
provisions for continuous wire conduits, multiple track facilities and 5. 
to 15 watts per square foot of exhibit space for electrical loading.3 
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ACQUSTICS 

The Southwest Aerospace Museum will require three types of 
acoustical treatments, they are as follows: 

EXHIBIT AREAS: Walls in the exhibit areas should be packed with 
sound attenuations due to the close proximity of Carswell AFB. 

QFFICE AREAS: The ceiling should be made od sound absorptive 
materials such as: applied plasters, fibrous materials, tiles, lay in 
panels, blankets or boards.4 Walls are to be packed with sound 
attenuations. 

THEATER: The use of absorptive materials on walls is recommended to 
limit sound reflections. Include diffuse convex surfaces to distribute 
sound to correct areas.5 

STRUCTURE 

Large clearspans are required in this museum due to the size of the 
aircraft to be exhibited within. The lobby will require trusses that will 
support the weight of the B-58 Hustler as a hanging display 
(approximately 30,000 Ibs.). The structure and materials shall be 
determined by the following: ease of construction, locality of 
materials, energy used in construction, aesthetic combination of 
materials as related to purpose of museum, and life cycle energy and 
cost savings of materials. The following is a list of energy used in 
construction: 

MATERIALS UNITS gTlJ/UNIT 
Steel, hotrolled Ibs. 18,730/lb. 
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MATERIALS 
Asphalt roofing 
Paint 
Concrete 
Glass 
Frame Lumber 
Structural Aluminum 
Insulation 
Common Brick 

UNITS 
s.f. 
gallons 
cubic yards 
s.f. 
board foot 
pounds 
s.f. 
one brick 

BTU/UNIT 
25,334/s.f. 
488,528/gal. 
2,594,338/c.y 
15,430/s.f. 
7,611/b.f. 
92,146/lbs. 
6,860/s.f. 
14,291/brick 

(Energy used to: mine, extract, transport, construct, etc...)6 

ELECTRICAL 

Some electrical systems were discussed in the lighting section. In 
addition, the electrical system should be adequate for large air 
circulation systems and lighting. There should be 10-12 230V outlets 
in the restoration facility along with one in each space that is to 
contain computer equipment. Outlets should be placed in likely 
locations for security cameras. Other special considerations shall be 
observed during the design phase. 

CIRCULATION 

Good people circulation is extremely important in a public building 
especially a museum. Good barrier-free design techniques should be 
implemented (unobtrusive elements, open spaces, etc...). Handicapped 
access is to be the first user design application. Handicapped ramps and 
elevators should be centrally located and near main entrances. 
Avoiding bottlenecks should be one of the most important design 
considerations. A vast space should be avoided as a quick answer to 
these problems. A space such as this would be uninteresting and 
oppressive for the visitor. 
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GRQWTH SYSTEM 

This system will provide a principle of design to be utilized 
throughout the life of the museum. The building shall be constructed in 
self-contained phases. These phases shall be able to stand alone, this 
meaning that phase 1 will not be incomplete functionally, 
aesthetically, or financially before phase 2 is built. This process is 
adopted due to financial limitations of housing such large artifacts on 
a budget made up of contributions. The first phase shall be either the 
restoration facility or the lobby/display area along with the laying of a 
foundation for future phases. The following phases will eventually be 
built to shelter the aircraft which are to be parked on the master 
foundation mentioned earlier. This phase system is to be explored and 
developed further in the design of the project. 
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ENDNOTES 

1 Communicating With the Museum Visitor. Royal Ontario Museum 

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

2 R.O.M., p. 92. 

3 R.O.M., p. 93. 

4 Architectural Graphic Standards, 6th ed., p. 514. 

5 Architectural Graphic Standards, 6th ed., p. 515. 

6 The Integral Urban House. Farallones Institute (San Francisco: Sierra 
Books), p. 6. 
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Verticai Movement 

NOTES 

Codes and standards used on thi$ page: 

ANSI - American National Standards Institute 

BOCA = Building Officials and Code Admmijtrators 
NBC » National Building Code. 
SBCC " Southern Building Code Congress. 
U8C " Uniform Building Code. 
T - tread; R » riser. 

Maximum height between landings is 12 ft (most 
codes). 

R U L E - O F - T H U M B F Q R M U L A S 

INTERIOR STAIRS 

1 Riser • tread « '7 or 17' j m.; ; V i n R 
T - 17Vj in. 

Riser tread - 70 or 75. thus 7.5 in. R « 10 in. ' -
75 in. 
2(riser| • trtad 2: 24 m. < 25 m 
Within any fhght "•« n m** vjrittioo m rtsør or 
tread height of width it permitted. 

EXTERIOR STAIRS 

Extehor stairs generally are not «s iteep •• mterior 
stairs. since space for wider traads and lowvr ' » r i n 
usually available outdoors. Also. more danøtrous con-
ditions exist (íce. snow. rain). Wider treads and lowvr 
risers make exterior steps safer The following forrmjla 
has been devised by Thomas Chorth in "Gardens Ar» 
For People": 2(riser) - tread - 26 m . thus for • 6 
in. riser, 6 x 2 - 12 in., subtracted from 26 - 14 m. 
tread. 

A T O a FOR 0«CATER ACCURACV 
>-'se TMe r o L L O w r j o roR«s/<uL.AS 
T . 2 0 - j k R , R . I S - 5 T 

lisj. TREAO rOR 
MAMOlCAPPED (AlsiSH 

" ^ * n . AIA, Charleston. West Virginia 
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Parking Dímensions 53 

pgll car dinMnsions should be uted only in 
inad for rall cars or wíth entrance controls 
I only small cars. Pl ing smali car stalls into 
I ^ layout ís not recommer̂ ded. Standard 
M diinensions will accommodate all normal 
vehicles. Lirge car parking dimensions make 
iiitr and fatter and are recommended for 
hígh tumover, and use by the elderly. When 
ig anglt is 60° or less, it may be necessary to 
6 ft 10 the bay wídth to provide aisle space 
trians wallcing to and from their parked 
al zoning laws should be revíewed before 

;• 
I l 2 ' - 6 " 

V/SINC O ^ \ ^ . • ] 1 

R E C O M M E N D E D RANf F QF STAl i wir^Tu.g (gw) 
WIDTH (ft) 5" 

Small car use 

All day parker use 

Standard car use 

Luxury and elderly use 

Supermarket and camper use 

Handicapped use* 

d lÍSTtte i. ' ^ " ' ^ ' " " - 1 or 2 per 100 stalls or as specified by locl. state, or r«l«ra< law, pl«» con«^«nt~;; 
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"̂ G DIMENStONS IN FEET A N O I N C H E S PARAUI -eu P A R K I N O S T A U U S A N O M A R K C R OCTAIU 
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5 0 ' H " 
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0 ANGLE OF PARK 
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41 "-5" 

39" 9"" 

34"-2" 

53"-10" 

51 "-6" 

49"-0"" 

34"-0"' 

53 '2" 
5r -4" 

49'-0" 

34" 0"' 

5T-10" 

49'-10" 

47"-6"" 

34"-0" 

53"-3'" 

52'-3" 

49'-0" 

33'-10" 

52'-2" 

50"-2" 

48'-5" 

33'-10" 

52'-2" 

50'-2" 

48'-5" 

60° 

29'-4"" 

45'-8" 

44'-2" 

42-9" 

36" 2'" 

56"-0"" 

54"-0"" 

5r -8" 

35'-4"" 

55'-6" 

53'-10"" 

5r -6" 

35"-0'" 

53"-6"" 

51'-6" 

49'-10" 

35"-11" 

55"-4"" 

53"-8" 

51 "-8" 

34"-l l" 

54"0" 

52"-4"' 

50'-8"" 

34"11" 

54"-0"" 

52"-4"" 

50"-8" 

65° 

3r -9" 

48"-2'" 

47"-0" 

45'-9"" 

38'-5" 

58"-4'" 

56"-6'" 

54'-6"" 

37"-6" 

57"-10"' 

56-0"" 

54"-0"" 

36"-10"" 
55"-4"" 

53"-11" 

52"-6"" 

38-3" 

58"-0'" 

56"-2"' 

54"-9"" 

37"-2'" 

56"-6"" 

55"-l" 

53"-8"" 

37"-2"" 

56'-6"' 

55"-1" 

53'-8" 

70° 

34'-0" 

50"-6" 

49-6" 

48"-6" 

4r-0"' 

60-2"" 

59"-0" 

57'-10" 

39-8" 

60'-0" 

58'8" 

57"-0" 

38"-10"" 

58'-0"" 

57"-0"" 

55'9" 

40'-H" 

60"-4"" 

59"-2"" 

58"-0"" 

39"-11" 

59-3"" 

58"-4"" 

57"-0"" 

39 ' - l l " 

59'-3" 

58'-4" 

57'-0" 

75° 

36-2" 

52'-7" 

5 r - i 0 " 

5 r - i " 

43"-6" 

62" 0"" 

61"-2" 

60" 0" 

42"-0"" 

61"-10" 

61'O" 

59'8" 

41 "-6" 

60-6"" 

59-8"" 

58" 9" 

43" 6" 

62-9" 

6 1 " H " 

er-o" 
42"-5" 

61" 9" 

60'-11" 

59'-10" 

42'-5" 

61'-9" 

60'-11" 
59'-10" 

80° 

38'2" 
54".4"" 

53"-10"" 

53"-4"' 

45-6" 

63-6" 

63'-0" 

62"-6" 
44"-4" 
63"-4"" 

63-0" 
62'-0" 

43"-8"" 

62" 8" 

er-o"" 
6r-6" 

45" 5" 

64" 3"" 

63"-9"" 

63-2" 

^S-O"" 

63'4" 
62"-10"" 

62'-2" 

45-0" 

63'-4" 

62" 10" 
62'2" 

85° 

40" 0" 
55"-11" 

55'8" 

55" 5" 
46" 1 1 ' 

64'-9" 

64"-6"" 

64-3" 

46.2"" 
64"-9"" 

64"-6" 
64"-2"' 

46-0"" 

64-6"" 

64'3'" 

63'10" 

46'9'" 
65-5" 

65"-r" 

64"-10"" 

46" 6" 

64" 8" 
64" 6" 

64-1" 

46-6" 

64'8"" 

64'-6" 
64" 1" 

90" 

4 r 9 " 

57" 2" 

57" 2"' 

57'2" 

48'0" 

66'0" 

66"<r" 

66"^" 

48-0" 
66" 0"" 

66"-0" 

66"-0"" 

48*^" 

65-11" 

65-11" 

65-11" 

48'a-
86-0"' 

86" 0" 

66"-0" 

48"^' 

66-0" 
66"-0" 

er-o" 
48--0" 

86"-0"" 

66'-O'" 

^e'-c" 

"Qlw greater than 70° have aisle widths wide enough for two-way travel 
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INSTIÍITIONS BY CAltGORY 

,„^m ^^^ms,nn» /^U mtíTOM 
CLSTtMS -Cmtímmé 
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Bell Helicopter Textron's Hurst plant. one of the largest helicopter production facilities in the U.S.. is the most 
important of several faciUties operated by the company. Many thousands of miUtary and civil helicopíers have 

been produced here, with deliveries going to virtually every noncommunist countr}' in the u-orld. 
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A'ott producing A-7 attack aircraft and subassemblies for other manufacturers, Voughl Aero Products Division of 
LTV Aerospace occupies the Grand Prairie plant that uas originaUy built lo accommodate the Sorth American 

Aviation Company during WWII. Visible (at top) are Hensley Field and Dallas Saval .iir Station. 
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Most B-36s were eventually equipped with four turbojet engines in wing tip pods in addition to the six conven-
ttonal radial engines. The additional power provided by these engines permitted 'feather weight" 836 configura-

tions, as some special reconnaissance versions were called, to reach altitudes in excess of 55,000 feet. 

Logistical support for the B-36 was provided by the San Antonio Air Material Area facility at Kelly AFB. The 
B-36 s massive size dictated a highly specialized support system capable of assimilating and maintaining many 

thousands of parts. Each of its six R4360 radiai engines, for instance, required no less than 56 spark plugs. 
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Though plagued with problems that were the end product of the quantum leap forward it 
represented in technology, the B-58 was an effective weapon and greatly admired by all who flew 
it. Only 116 were completed by Convair before political elements finally eliminated its funding. 

- « - — • ' j .-jt— ~. ». 

Tuo variants of the "Hustler" were manufacturecL the standard bomber and a special trainer 
(shown). Both carried only three crew members. The B-58's payload, which consisted of 

nuclear weapons or reconnaissance equipment, was carried in a separate pod. 
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CONCLUSION 

After completing my thesis I have come to several important 
conclusions. The first of these concerns the size of the site. From 
the beginning of the (design phase site size has been a major concern. 
The limited area and oblong shape of the site was a determinant of 
the physical layout. This soon became an aid instead of a detriment 
because the building form is reminiscent of an assembly line 
concept of repetition. The similarity in overall concept between the 
Southwest Aerospace Museum and General Dynamics is evident. 
Along with the assembly line concept is the basis of the thesis, 
which is that of phased construction. The Southwest Aerospace 
Museum is to be built in three phases as money is obtained. 

As a detriment, the limited size of the site and no future land 
acquisition plans became a concern. Future expansion after the 
initial three phases must occur on new land, hopefully, adjacent to 
the site. Parking requirements and the sheer size of the aircraft 
already in the museum make this conclusion inescapable. The form 
of the building was derived from the above mentioned reasons along 
with others: aesthetic and function. 

The aesthetics of the design were derived from aircraft parts and 
materials. For example, the transition towers are in the shape of 
wing ribs. The fabric covered roofs are similar to wing sections. 
Other features such as the solar flap and ventilation wing are 
combinations of aviation aesthetics and architectural function. 

The linear arrangement is a functional concept of the mall type 
museum journey similar to the National Air and Space Museum. 

To provide an interesting visual impact, the transition towers 
were implemented to provide an interesting vista for the approach 
to the site. 

Due to the singular access along Spur 341 the parking was located 
at the north end of the site. This location gives visitors a view 
approaching from the south and another completely different view 
when parking and approaching the entrance from the north. 

All problems, solutions and conclusions were made during 
programming in the fall of 1986 and Thesis in the spring of 1987. 
These conclusions and solutions were made by the author. The help 
and contributions of the following persons is greatly appreciated. 
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Mr. David Ciocchi Southwest Aerospace Museum Director 
Mr. Don Hanlon AIA 
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Mr. Raymond Powell AIA 




