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ABSTRACT 

The importance of properly designed physical facilities as an environment for 
the delivery of an aviation and education program cannot be over emphasized. 
While excellent teaching can and does take place in inadequate physical set
tings, the delivery process and related human experience both for teachers and 
students invariably suffers. At the same time, the decision making process 
involved in producing suitable facilities for any aviation related activity 
has become exceedingly complex. Growing sophistication of technology and 
state of the art of aviation systems, changing educational programs, complex 
administrative structures, and difficulties in' the economy and abili ty for 
institutions to fund building programs all serve to C01Dplicate any well inten-

. tioned building development goals. 

It is essential that a broad based comprehensive planning and design process 
be utilized if the product of any building development is to achieve requisi te 
facility objectives. Short term, expedient approaches to replacement of 
inadequate facilities invariably result in an equally short lived solution t o 
the problem. Even worse, they often complicate longer range develoI;nent 
opportunities due to th~ absence of an overall masterplan, and usually creat e 
a p:,or architectural image. The planning process must incorporate a success
ful integration of client/users and plaMing/design professionals as well. 
Input and expertise from all parties involved must cxae together in a contin
uing interaction and dialogue. The key words in any facility development 
endeavor are comprehensive planning and professional interaction. 

Thia process has been applied to the long range facility needs of t he Insti
tute of Aviation at the University of Illinois in Urbana-Champaign. A review 
of the methods and techniques utilized in this project can be beneficial in 
developing insights foi: application to other similar progrmu. 
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INTRODUCTION 

The challenge of flight with its lure of adventure has been a recurring theme 

throughout civilized history. The experience of flight is still a dream for 

many. Aviation as we know it today is more than just flying, however. It is 

a vast system, with vehicles used as tools in transportation, business, public 

services, sport, and national defense. Its product touches each of us almost 

every day of our lives. 

Aviation is an important element of our educational system. Aviation educa

tion materials can be found at almost all grade levels. In the elementary 

programs aviation can be used in teaching traditional subjects bringing rele

vency to the learning process. At the secondary or high school level its uses 

are directed toward career awareness and development, and the enlightenment of 

an informed society. At the college or university level programs in aviation 

are directed at career development and research. 

With the rapid advancements in technology, our interdependence on aerospace/

aviation products and the opening of the new frontier of space, aerospace/avi

ation education is an important addition to the total education of our citi

zens. 

Facilities, the physical man-made environment which society has produced to 

serve its diverse needs, are vital to any educational aission. As the level 

of specialization increases, the importance of the architecture designed 

specifically fo~ the mission and program involved increases dramatically. As 

humans are extremely adaptable it is possible to get by with discomfort, 

inconvenience, inefficiency and generally unattractive surroundings. However, 

both the quality of the performance and the sense of enjoyment and satisfac

tion of the individuals involved is immeasurably enhanced if the physical 

setting is of a high architectural level. It is clear the rationale exists 

for appropriate facllities to serve the mission of aviation education. The 

challenge is to seek the best method for achieving the proper physical pro

duct. 
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FACILITIES PLANNING--THE PROCBSS 

As modern society has grown in complexity, both from the standpoint of techno

logical expansion and human potentials, the planning and design professions 

have also expanded their capabilities. Traditional professional expertise for 

delivery of physical facilities to meet functional and human needs has broad

ened to include the entire range of environmental problem solving considera

tions. In a day and age where physical, economic, and huaan resources are 

both in high demand and short supply, it is essential that the process of 

creating physical facilities be pursued with the utmost care and precision. 

This is not a simple task. 

In recent years, numerous terms have evolved to better describe the notion of 

a broad based planning and design expertise. Comprehensive planning, master 

planning, total systems planning, and facility programming all refer to the 

general concept of comprehensive problem solving for physical development. 

Obviously, the exact nature of any procedure will depend greatly on the type, 

scale, and magnitude of the project and its related issues. The general 

underlying theory ie based on an analytical and systemic process for bringing 

about physical soluticns to identified needs. 

As such, basic steps would include problem scoping (deter-.ining needs, defin-
~ 

ing goals and· objectives, and identifying priorities), project analysis (needs 

assessment and feasibility), and project synthesis (physical development). 

Aa the scale of any facility project expands, the importance of a comprehen

sive masterplanning ,phase also increases. Such a process can involve a wide 

variety of tasks important to critical pre-facility design decisions. These 

include site selection, environmental impact assessment, functional planning, 

etc. The site selection process itself has become a major area of profes

sional endeavor in the last few years. 1 

At the more specific level of building design, a similar growth in importance 

of pre-design analysis has emerged. It is widely referred to as facility 

programming, and has become a specialized area of expertise. 2 It is basically 

a process for handling information in order for an architect to make proper 
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design decisions. Facility programming emphasizes identification and analysis 

of user needs in relation to physical, economic, and social factors affecting 

the project. The product is a program document which can vary in levels of 

complexity and detail. The most general is referred to as a master program 

while the most specific is called a component program. It identifies precise 

design requirements for a component of a facility. 3 Whatever the scale of 

application, facility orogramming is essential to the design decision making 

process. The success of such a process is dependent on an interactive infor

mation sharing activity between the design professional and those by whom the 

facility will be utilized (the client user). 

Applications in Aviation. 

Airplanes, 'those elements around which the entire aviation industry revolves, 

represent the ultimate ln both beauty and efficiency of design. The rapid 

development of the aviation industry has resulted fr011 the aaximum output of 

human endeavor and resourcefulness. Inherent in this achievement, whether it 

be in the aircraft technology itself, the evolution of an on-board and ground

baaed control system, or on the management of a vast world-wide airline traf

fic system, has been the reliance on a comprehensive systeu planning approach 

to problem solving. 

•Aviation plans being developed today must consider all elements on 
a total system basis ••• professionals, in attempting to find the best 
solution must consider all system interfaces, and, in particular, 
the suitability of his solution to the ot.~er elements of the total 
system environment.• 

Further, the importance of such a process for aviation training, research, and 

educational resources is not a new idea. It should be a natural outgrowth of 

systems planning approach to overall aviation needs. It is somewhat paradoxi

cal, therefore, that aviation education programs in many instances are content 

to operate within a physical environment that is obsolete, generally unplanned 

professionally, and usually without any future plan or progru for improve

ment. 

If there is any industry which could be well served by a systematic and com

prehensive planning approach to facilities needs it is aviation education. 

The dimension and variety of educational demar.ds are particularly diverse. 
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Academic opportunities range from business and management subjects to human 

factors and advanced instrument technology studies. Teaching methods range 

from hands-on maintenan:e and flight programs to hwaan psychology instruc

tion. Facility needs range from sophisticated laboratories to general hangar 

spaces. The implications for specialized supportive facilities design are 

apparent and underscora the need for utilization of the most advanced state of 

the art in facilities planning methods. Unfortunately, what is too often 

found is a willingness to construct new structures (with the objectives of 

expediency and economy), originally designed for and probably best suited for 

storing corn. 

APPLICATION-UIUC INSTITUTE OF AVIATION FACILITIES 

The consideration of future facility .needs for the Institute of Aviation at 

the University of IllinoiR in Urbana-Champaign has incorporated a comprehen

sive facilities plaMing approach in a rather unique way. 2eview of the 

process and techniques utilized in this process can serve as an important 

example for others. By examining a given case study it is possible to obtain 

new insights on approaches to similar type projects. Hopefully, the sharing 

of knowledge gained fran each such experience can aid in the cumulative exper

tise and capability tor application to other aviation education developments 

in the future. 

Background 

Willard Airport at which the Institute of Aviation is located is a state owned 

facility, operated by the University of Illinois. Located 5 Miles south of 

the cities, it serves the Champaign-Urbana area for ooamercial, private, and 

corporate aviation, in addit!on to the Institute of Aviati~ with its academic 

and research programs. The Institute of Aviation, which has the additional 

mission of management and operation of the entire airport, is located in its 

entirety at Willard Airport. (See Fig. 1.) 

Aviation education at t.he University of Illinois ~d its begiMings in the 

early 1940's when the University made the decision to construct and operate an 
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PIG. 1 
WILLARD AIRPORT 

airport. In 1941 a program sponsored by the University of Illinois, the 

Illinois Aeronautics Commission, the legislature and local businesses was 

undertaken to create a University airport at Urbana/Champaign. Funding was 

subsequently received frca the Legislature in 1943 and upon completion in 1945 

was officially dedicated with formal ceremonies in front of the .main hangar. 

In the years following the 1945 dedication, over 35 buildings were constructed 

including surplus Quonset buildings for classrooms and labs, T-hangar, busi

ness-executive hanger, fire station, terminal building and research facili

ties, all of which are in use today. 5 

Aviation programs at the University stemmed from a recommendation in 1945 to 

the Board of Trustees fraa an Advisory Board on Aeronautics to •facilitate a 

comprehensive program of aviation education.• It was through these recommen

dations that in May 1946 the flight training program was initiated. Two years 

later the aircraft maintenance curriculum was approved with the first class 

graduating in 1950. Today the University of Illinois Institute of Aviation is 
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responsible for the academic programs of flight, maintenance, and research, 

and other commercial operations of Willard Airport for the University. 

In 1974, a comprehensive master plan for the airport was completed, but never 
was officially adopted. 6 Physical change continues to take place however, and 

some form of long range plan is essential if the change is to be orderly and 

effective. ~xpansion of facilities for the Institute in the past has been 

hampered by the lack of an accepted plan for the airport as a whole. 

The Institute's academic and research program operates out of facilities which 

are totally obsolete and inadequate to the mission of the program. The pre

sent (1983) academic setting for aviation programs at the Institute is a post

World War II temporary Quonset hut environment. They have been adapted and 

modified over the years, and are basically structurally sound. However, they 

are extremely inefficient and are poorly equipped for use as a modern aviation 

education program operation. Figure 2 illustrates existing conditions. 

FIG. 2 
EXISTING FACILITIES 

During the years of major University physical expansion, the Institute of 

Aviation was low on the priority list for new facilities. In recent years 

Institute needs have become critical, but serious curtailment of building 

construction funds has occurred. Thus, badly needed new constructi on has not 
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taken place. Planning for new facilities has been pursued, however, in spite 

of the gloomy climate for achieving results. The Institute administration has 

long realized the need for pursuing long-range progratn goals, and in 1975 a 

planning study was initiated. It included both an academic development study 

as well as facility developme�t needs. 

Academic Planning 

An academic plan was completed in 1976.7 It outlines the educational objec

tives for the Institute both for the short-range and long-range. The two-year 

program currently in place is projected for upgrading to a four-year program 

in the future. Over the long-range the Institute includes plans for a gradu

ate program in aviation studies. 

One unique and useful aspect of the Institute planning process has been the 

establishment of a planning advisory committee. This COC1111ittee has been made 

up of representatives from the various fields within the aviation industry 

nation wide. The group has been utilized periodically over the years for 

input and reaction to concepts and ideas for Institute improvement in both 

programmatic and facility areas. 

Physical Planning 

In 1975, a facility planning committee was established. The need for repre

sentation by design professionals was recognized and provided by the faculty 

of the University of Illinois School of Architecture. This involvement has 

continued intermittently over the years up to the present time. As no immedi

ate construction was contemplated and no funds were available for professional 

services, this participation by Architecture faculty and subsequently, grad

uate students has served as a successful alternative. 

An initial problem needs assessment phase wa� conducted by the Institute 

facilities planning committee. This included a period of investigation of 

other aviation and education programs and related facilities. It was during 

this time that the idea of utilizing a class of graduate students in Architec

ture to pursue a complete facility planning and design study emerged. 
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In architectural education a proven instructional method is the design studio, 

and the Institute of Aviation project provided an ideal vehicle for an educa

tional experience due to its complexity and reality. At the same time, this 

academic planning exercise served the Institute administration well. It 

provided an initial e>Q>Osure by the staff to the process of physica� planning 

without all the constraints and limitations inherent in a real study. It 

provided a vehicle by which the staff could better understand its facility 

problems and needs as they related to present and future mission goals. It 

provided a means for visualization of a number of facility design concepts and 

alternatives. Perhaps most importantly it reinforced the importance of and 

need for a comprehensive plaMing approach to Institute facility needs. 

As an initial step in the study, a.n overall plaMing methodology was developed 

by Professor Bruce Hutchings of the Architecture faculty. It served as a 

procedural guide during the six 110nth period for conduct of the study and also 

aerved as a framework for a follow-up evaluation.8 A diagram of this process

showing sequence of steps involved, contextural definitions, and related 

plaMing techniques of each step is illustrated in rigure 3. 

METHODOLOGY CONTEXT PROBLEMS TECHNIQUES 
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PLANNING METHODOLOGY 
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Four key procedural activities in the process are identified with subactivi

ties within each. The major product of phase 1 was a building program. For 

this study a format was created for use by Institute staff in identifying 

operational activities and associated space requirements. Compiled forms were 

then used by the architects as a reference for building design requirements. 

A functional relationship using a matrix for illustration was also prepared 

to aid in programming. These aids are illustrated in Figure 4 • 
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PROGRAM FORMAT & MATRIX 

Site analysis has become an inherent part of any medium to large scale build

ing projects arid rather sophisticated assessment theory and analysis tech

niques have been developed. 9 Applications of such techniques are invaluable 

in dealing with unique environmental conditions and their impact on building 

design. 10 In the Institute of Aviation study numerous environmental issues 

and problems were identified. One of the most serious of these involved 

conflicts in site circulation (See Figure 5). 

During the masterplanning phase a number of innovative concepts were explored, 

as very few limitations were present to the designers. In any development 

project where numerous activities and separate buildings are present the 

masterplanning phase is critical to the over~ll decision making which must 

follow. While a masterplan can and should be subject to change, general 
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CIRCULATION DESCAPTlON 
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PIG. S 
CIRCULATION ANALYSIS 

committments to and decisions on overall site systeas organization have to be 

made. A physical masterplan provides a vehicle for this declsion making 

process. Once developed such a plan can then serve as framework for orderly 

and efficient land use, circulation, and specific facility planning develo~ 

ments to follow over an extended period of time. 

In the architectural design phase a variety of concepts were explored ranging 

from adaptation of an infill of new construction between existing Quonset 

atructures, to a completely new facility based on an expandable building 

system concept. This latter idea accommodates a phased construction program 

as well as establishing an architectural expression in keeping with the cur

rent aviation technology. (See Figure 6.) All design studies were accom

panied by a construction cost analysis to further complete the level of design 

knowledge. 
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FIG. 6 
FACILITY DESIGN 

Following completion of the study by the students in 1979 and final presenta

tion of their work to the Institute staff, no further planning activity took 

place until the summer of 1981. The prospect of University funding for new 

Institute facilitie9 had not changed or improved during the intervening 

years. The Aircraft Systems Department of the Institute, under the direction 

of Dr. David DePue, and with the concurrence of the Institute Director or. 

Henry Taylor, applied for and received a grant from the State.of Illinois 

Board of Education, Division of Adult vocational and Technical Education. The 

proposal consisted of three major objectives: 

1. To become familiar with other aviation education institutions of an

exemplary nature.
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2. To determine model facilities and project aviation program needs of 

the Institute of Aviation. 

3. To project lnstitute facilities needs for the present and into the 

future. 

This study included visitation and documentation of other facilities, use of 

consultants for plaMing and program development, · and conducting of a facili

ties plaMing seminar to review progress of the study. 

Professor Bruce Hutchings from the School of Architecture, who had directed 

the earlier student study, was invited to participate. Baaed on experience 

with the earlier study, and related professional experience over the years on 

institutional planning and design projects both in the United States and 

overseas, his recommendation was to incorporate the findings into an Institute 

Facilities Master Plan. In order to assure a proper fit of individual depart

aent needs with other existing and possible future facilities for the Insti

tute, a general long-range development strategy needed to be prepared. Pur

ther, in order to pursue funding possibilities, pranotional material was 

needed which could illustrate in a visual way an image of a possible future 

facility. 

It was decided that the product of the study should be a three-dimensional 

concept model suitable for illustration of an overall future facility as well 

as a physical tool for ongoing planning studies. 

General Institute goals relative to facility development vere identified early 

in the process. They ~-ere: 

1. Create new identity and physical image. 

2. Centralize departmental locations. 

3. Unify operational activ'iti'es and combine overlapping functions. 

4. Create long-range facility development strategy. 

Other physical changes which had occurred subsequent to the student design 

study also limited the options for future Institute development. These in

cluded expansion to and remodeling of the present terminal facility, and 

establishment of a new fixed ~se operation. Figure 7 illustrates a firmly 

fixed general landuse pattern on the site. Figure 8 illustrates the current 

fragmented arrangement of Institute operations. 
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INSTITUTE DEPARTMENT LOCATIONS 
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As the Institute needed to remain in operation using existing structures 

concurrent with any new facility development, the concept plan needed to be 

organized such that coMection to both existing facilities and future con

struction could occur. Also, the Institute operation is such that both an 

airside front door and a landside front door are important features. These 

needs gave importance to the idea of an internalized pedestrian circulation 

system which . could serve as an organizing framework for coMecting of various 

operational components. These various constraints and ideas are illuatrated 

in a conceptual bubble diagram overlayed over existing site conditions. (See 

Figure 9.) 

This concept was then developed into a more definitive diagram. This was done 

utilizing both the programmatic areas developed in the previous. study and the 

current program completed by the aircraft systems facility committee. (See 

Figure 10). 
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In the summer of 1982, the seminar was conducted with the planning material 

presented, discussed, and analyzed. Minor organizational changes were 

suggested, prepared, and reviewed by the Institute staff during the summer. 

Following this, the concept development model was constructed. It was pre

pared in a manner to show both existing conditions as well as phased ap

proaches to new facility construction. 

-,.,..

FIG. 10 

CONCEPT DEVELOPMENT 

• 
• 

Figures 11, and 12 illustrate the model as a three-dimensional concept. The 

first shows partial development of phase one (the Aircraft Systems 

Department). Figure 12 is an oblique angle view of the completed complex 

focusing on the landside front door. 
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CONCEPT l«>DBL - PHASED CO'riSTROCTION 

FIG. 12 
CONCEPT MODEL - IANDSIDE VIEW 
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This most recent planning effort has resulted in two important products. The 
first is a definitive architectural program and functional plan for one compo

nent of the Institute, the Aircraft Systems Department. Detailed space needs 

and functional relationships have been identified by maintenance staff after a 

thorough investigative process. The second product is a mod~l for development 

of the entire Institute facility needs into the foreseeable future. These 

products represent two extremes of scale. The first is detailed and finite, 

the second is generalized and conceptual. However, the first without the 

second is incomplete. An overall vision for the future is an essential part 

of any partial construction effort. While not yet a definitive architectural 

design, the concept plan does achieve a three-dimensional form and i dentity. 

As such it can serve as both a promotional resource and a physical framework 

for the planning and guiding of construction to follow over the years. 

CONCLUSIONS 

No doubt the old adage that •nothing is new, it's all been done before•, 

applies to the plaMing process just discussed. However, review and analysis 

of new applications of accepted methods remains as a useful exercise, if only 

to confirm what is already known. The major value of such a review really is 

to enlighten those who may not have had previous exposure to such a comprehen

sive process and, to offer the. possibility of new insights to those who 

have. Learning from ~e e~rience of others is a aoat fundamental, but 

useful educational technique. 

A number of key issues can be readily identified from this case study. Pirst 

and foremost, comprehensiveness of method and scope of planning effort are 

essential. This has been clearly emphasized throughout this project. Includ

ed is the idea of understanding of and responsiveness to constraints and 

opportunities arising from tlie planning analysis itself. The analysis should 

encompass physical and environmental considerations as well as human and 

economic ones. 

Secondly, in any physical plaMing process the issue of interaction and shar

ing of ideas and knowledge is critical. The clients and facility users have a 

firsthand and indepth knowledge of both operational and fun~tional needs. A 
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close working relationship with planning and design professionals who are 

involved in any given project must take place. In addition, several specific 

design professionals working on an interdisciplinary team basie are normally 

vital to a successful outeaae. 

A third primary issue is that of adaptability and flexibility to change. Thia 

applies both to the products of the plaMing and design process, u well as 

the method by which the realization of facility needs is achieved. Maater

plana for hypothetical future facilities which cannot acccaaodate change may 

be worthless, and to 11any worse than no masterplan at all. A maaterplan must 

be utilized as a general framework for orderly progression frca what exists to 

what will eventually occur. At the same time the environaent for accomplish

ing facility development, especially within educational institutions, has 

changed over the years, and will no doubt continue to change in the future. 

The various. techniques and methoda of facility planning must be utilized in a 

flexible and changing manner in order to aceoauodate this evolving economic 

cliaate. 

Pinally, perseverance is also a undatory ingredient. Organisationa should 

not forego planning for future facility needs just because the present outlook 

is bleak. If planning for the future has taken place, the stage is set for a 

aeries of actions which should follow, whatever the tiae fraae. 
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