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AC 
^O^.Z The design solution for this thesis projec*̂  

]^ reflects many of the goals and objectives as 

l^v'fttated in this program. Some include the crea-

/'C>/i7tion of a facility more at the human scale, min

imal walking distances and avoidance of crowded 

terminal areas. 

Human scale was addressed through the 

heights of the mezzanine, concourse and lounge 

areas with floor to floor heights of 20'. One 

"Grand space" was accomplished by integrating 

a vertical atrium which also.acted as a unifier 

in section. 

The issue of walking distances was address

ed through the particular use of the triang

ulated form. This has inherent qualities in re

gard to distances. Each side of the triangular 

form is 485' in length. Had an elongated form 

been used the walking distance from end to end 

would have been 970': a rather excessive dis

tance. In contrast the triangle allowed for 

walking distances to be little more than 650'. 

The issue of having abundant space was 

addressed through the design of 'extra large' 

public spaces such as baggage claim, boarding 

lounges and concourses. The depth of the board-

C O N C L U S I O N S 

ing lounges is 70' as is the depth of the con
course. For comparison, Lubbock's lounge and 

concourse combined depth is approximately 55' 

( DFW's scheme is very similar to Lubbock's ). 

The baggage claim area was purposefully laid-

out in such a way as to accomodate many bag 

carousels and the large number of people gath

ered to retrieve their luggage. 

The single most important goal was that of 

making this airport a memerable "gateway" to 

Chicago. The primary focus was upon interior 

spaces and to a lesser degree upon views. Too 

often airports are forgetable tubular walks 

through stark interiors and characterless 

facades. The use of an atrium/light well, sky

lighting, space arrangement, vegetation, vistas 

onto the energetic tarmac area,'high-tech' 

materials and systems as wel1 as the numerous 

views ornamented by the natural shade and 

shadow play have heljjed create what I believe 

to be as a memerable gateway to Chicago. 
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T H E S I S S T A T E M E N T 

Architecture has become the chameleon of the 

creative professions. The face of what good 

architectural theory is tends to change as often 

as newer pseudo-scientific theorems are born. 

In his search for finding scientific foundations 

for all human endevers, man has formulated, test

ed and debated various notions pertaining to 

design theory. 

While each contains valuable and often use

ful information, none defines a dominant arch

itectural norm for extended periods without soon 

being challenged by newer esoterically based 

ideas. These successive theorems are reflected 

in design periods. As example, the Post-Modern 

until recently was thought to be by many in the 

profession and to a lesser degree by those in 

education, to be the peak of architectural ex

pression. This is witnessed by the numerous 

Post-Modern projects designed and built during 

the past 10 to 15 years. It has since been re

placed by Deconstructivism as the manifestation 

of current architectural theoretical debate. I 

firmly believe that design effort and thought 

should refrain from following what a few put 

forth as "evolutionary" or as better. The altern

ative is a re-examination of the more pragmatic 

empirical theory. At the heart of empiricism aro 

'experiencing' and 'observing'. These are inher

ent human qualities! 

Christopher Alexander supports the notion of 

design through empiricism as put forth in his 

books, A Pattern Language and The Timeless Way 

of Building. Alexander states: 

"There is one timeless way of 
building. It is thousands of 
years old, and the same today 
as it has always been. The 
great traditional buildings of 
the past....in which man feels 
at home, have always been made 
by people who were very close 
to the center of this way. It 
is not possible to make great 
buildings....except by follow
ing this way....It is a pro
cess through which the order 
of a building or town grows 
out directly from the inner 
nature of the people, and the 
animals, and plants, and mat
ter which are in it." 1 

1 Christopher Alexander, The Timeless Way of 
Building.(New York:Oxford Univ.,Press,1979).p7. 



Alexander refers to a method in which mankind 

has shaped his environment through hundreds of 

years of accumulative experiences and observa

tions. He calls this method a "pattern language"; 

"The people can shape buildings 
for themselves, and have done 
it for centuries, by using lang
uages which I call pattern lang
uages. A pattern language gives 
each person who uses it, the 
power to create an infinite var
iety of new and unique buildings, 
just as his ordinary language 
gives him the power to create an 
infinite variety of sentences." 2 

centuries given man splendid architectural mas

terpieces such as the Parthenon, the Alhambra 

and the many great Gothic cathedrals. 

It is my belief that this generation of de

sign professionals should return to more fund

amental design processes in order to further 

the profession. The profession will inevitably 

enjoy a greater appreciation by the public at 

large and conversely, the public will be archi

tecturally more knowledgeable. 

Architects will have to accept the responsi

bility of enabling the public to understand the 

design world. To do so, the language and thought 

processes must be "simplified". I believe empir

icism is the tool with which this simplification 

can be obtained. Architecture is for all to en

joy; not for only those few educated in its ways. 

Creative minds, through empiricism, have for 

2 Ibid.,p 167. 



P R O J E C T S T A T E M E N T 

My thesis project is an airport for Chicago, 

Illinois that will serve as an "auxiliary" facil

ity to O'Hare International. The terminal envi

ronment will offer more to users in terms of 

quality than is now provided in typically large 

metropolitan airports, ^y design solution will 

give more to users than the usual modicum of fac

ilities such as bars, restaurants, VIP lounges 

and video game rooms. This design will also in

corporate entertainment centers which could in

clude amusement centers, movie theatres or exhib

ition galleries. 

I believe this project to be important to the 

public because it will attempt to create a more 

positive image of rapid air transportation. Some 

of the negative aspects now associated with air 

travel include: air safety in regard to over 

crowded skys; air safety in regard to plane main

tenance; air safety in regard to security; long 

periods of waiting in lines; being 'mauled' in 

over crowded baggage claim areas; being hurried 

on and off aircraft because of airline tardiness; 

and decreasing attention by airlines in providing 

simple amenities in order to cut costs. 

The design of the terminal will specifically 

address those long periods of waiting in various 

lines and the over crowded baggage claim areas. 

The location and construction of another major 

airport in the greater Chicago area directly 

addresses the issue of air safety in regard to 

over crowded skys. This auxiliary airport would 

help to de-centralize the massive congestion at 

O'Hare by handling some of the excessive air 

traffic scheduled there. O'Hare currently accom

odates 20 million passengers annually through 

100 gates with a landing or take-off every 30-40 

seconds on average. This auxiliary terminal's 

design would be to accomodate 7-10 million pass

engers yearly through 36-45 gates. 

As of late air travel has suffered in con

fidence if not in popularity due to the earlier 

stated deficencies both in the air and on the 

ground. The design solution presented here will 

attempt to remedy those negative aspects suffer

ed at ground terminus points and to lessen the 

impacts of those shortcomings encountered during 

flight by reinforcing positive images at ground 

level. 

8 



G O A L S A N D O B J E C T I V E S 

* Provide an environment that is sensitive to 
user needs: 

-Create a facility focused upon 
human scale 

-Assure minimal walking distances 
to, from and within terminal 

-Develop easy rapid access between 
seperated boarding areas 

-Provide distinct and understand
able facility signage 

-Avoid crowded terminal areas (bag
gage claim and ticketing) through 
design considerations 

* Respond to needs and concerns of the community 
at large: 

-Develop an airport site that will 
accomodate design needs without 
infringing upon surrounding comm
unities 

-Eliminate conflict and/or harm to 
surrounding wildlife and vegeta
tion 

-Lessen financial burden on area 
by becoming self-supporting (i.e. 
establish rentable space as at 
least 50% of usable building area) 

* Create a facility that is more than a mere 
transportation terminus: create a sense of 
place (i.e. a "gateway" to south-side Chicago): 

-Establish design criteria that 
will produce a unique structure 
to the area and region; one that 
will be associated immediately 
with Chicago (as Dulles is with 
Washington D.C.) 

* Establish a terminal atmosphere that offers 
stimulation for users: 

-Provide abundant "entertainment" 
spaces such as movie theatres and/ 
or exhibition galleries 

-Promote interaction of occupants 
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B A C K G R O U N D S T U D Y 

A. Historical Chronology 

Thoughts of flight have been present in man's 

mind since time began. The Greeks believed that 

Icarus and Daedalus fashioned wings held together 

by wax. Renaissance man did more than dream of 

flight: he tried to invent the means of doing so 

as seen in DaVinci's flying machines. Eventually 

the technology advanced far enough to allow man's 

dreams to become reality. Balloonists soared over 

Europe as early as the 1700's while modern com

bustion engines allowed the Wright brothers to 

propel themselves skyward in the early part of 

this century. Within a few short years of Orville 

and Wilbur's first flight people were contemplat

ing the ability of the airplane as a new mode of 

transportation. It was at this point that the 

idea of permanent landing and take-off facilities 

arose. During World War I any large and fairly 

level piece of land was used and this pattern con

tinued well into the 1920's. Initially, meadows, 

fairgrounds, country clubs and even cemeteries 

were used to land the light weight airplanes. Ter

minal buildings were often nothing more than a 

shack or a room built onto the side of a hangar. 

Related equipment was equally as primitive;white 

washed gravel was often used to outline partic

ularly good landing paths, smudge pots were put 

at choice locations for pilots to judge wind 

direction according to the way the smoke was 

blowing and early commercial flights relied on a 

series of beacons for guidance during night fly

ing. The following illustrates guidance beacons. 

Europe was well ahead of the United States 

in realizing the potential of commercial avia

tion. As a result, better terminal facilities 

were planned and built in major cities: Croydon 

at London; Le Bourget at Paris and Tempelhof at 

Berlin. These European terminals boasted large 

galleries from which the citizenry could spend 

hours viewing the planes. Restaurants were pro

vided and paved ramps adjacent to terminals were 

constructed. A family drive to these large 

"aerodromes" was common. In contrast, early 

American aerodromes were the aforementioned cas

ual shacks that bordered mud fields during the 

rainy seasons. This is largely due to the fact 

that mail service was the chief reason behind 

10 
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figure # 1, Guidance Beacons 

figure # 2 ^ Miami Airport,1934 
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American commercial aviation and passenger com

fort was secondary. When Americans did begin to 

invest in aviation facilities, "drawing cards" 

were financially expedient in the design of the 

field. Swimming pools and amusement parks often 

kept airfields "afloat" during lean times. As 

passenger service increased and profits rose, 

cities began to build better ground facilities. 

In essence, the first true airports weren't built 

until the late 1920's and earlt 1930's. Early ter

minal design resembled the prestigeous designs of 

railway terminals. This was a purposefully exe

cuted plan to help instill confidence in a still 

doubtful public and to give the buildings immed

iate prestige. Some of the best terminals in the 

United States were along the eastern seaboard. 

Miami's airport had landing fields made of waves. 

Float planes were fairly common then and Pan Am 

built their business on trans-oceanic flight. On 

the previous page is Miami's airport in 1934. 

The almost haphazard manner in locating and 

building of airports in the United States ended 

during the mid thirties with the introduction of 

large heavy planes that required paved surfaces 

for landings and takeoffs. Longer runways meant 

that many early fields were outdated due to their 

small sizes. Technology invisioned not only 

larger planes but also ground to air radio comm 

unication and increased night flights for the 

business community. Early critics argued for 

the "marriage" of transportation facilities 

where the public could board planes, trains and 

ships. Hotels were included in the notion but 

even today few airports have rail lines running 

to them (London's Heathrow is an exception) 

though many have hotels. 

World War II brought dramatic changes in 

airport history. Hundreds of small locally op

erated and maintained airfields were taken over 

by the Army Air Corp and Navy for training bas

es. Improvements were made and these improve

ments were left to civilian use following the 

war's end in many locations throughout the na

tion. Gigantic four engine propeller driven 

aircraft could now land in all parts of this 

country and in most of the world. A second maj

or change to occur during the late 1940's was 

the advent of jet propulsion. Military applica

tions quickly made their way to the public sec

tor and airports had to again increase in size 

and capacity. Commercial aviation had in fifty 

short years overtaken rail transportation and 

12 



terminal facilities of the late 1930's were in

adequate in their ability to handle ever in

creasing numbers of passengers. Cities were faced 

with expanding existing facilities or building 

new ones. Expansion was more common considering 

a lack of new suitable land in relation to subur

ban growth. However, the Dallas-Ft. Worth airport 

is one example of new airport construction. Dal

las' Love Field and Meacham in Ft. Worth proved 

to be too small for the needs of the combined 

populations. In many larger metropolitan areas 

vhere two or more major airports are located of

ficials are finding out that ever increasing 

traffic is putting strains on the existing air

ports and terminal facilities in all aspects of 

circulation. With regulation being a "bitter pill 

to swallow" in the minds of most people (i.e. re

stricting the number of flights within a given 

air space) the trend in this country as of late 

is to design new airports to handle the added 

demand. Denver is currently designing a new air

port and Atlanta is predicting the need of a sec

ond in only fifteen years' time. Regardless of 

the location one constant has remained in the 

history of aviation: airport and terminal design 

has followed technological growth and design 

changes in the aircraft industry, j^e following 

figure shows Atlanta's new Hartsfield airport. 

B. Purposes 

The fundamental purpose of a modern airport 

is to afford the general public a safe terminus 

in cross-country air travel. Related purposes 

range from providing a fixed base of operations 

(FBO) for local private planes to acting as a 

service point for fueling and mechanical checks. 

Additionally, airports act as handling points 

for freight, mail and of course for passenger 

baggage. Another purpose of airports is to act 

as military replacement bases in times of dire 

national need. Essentually, airports act as an 

interface of circulation whether it be for cars, 

planes,people or baggage. The better an airport 

can be designed for the myriad of circulation 

systems, the more efficient and less costly air 

travel becomes. Finally, the modern airport 

within today's society tends to act as a "pro

motional tool" of the local community in its 

wishes to communicate civic pride and prestige 

to out-of-town visitors. 

TEXAS TECH LIBRARY 
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C. Context 

The context of airports, planes and air trav

el is a relatively new one. It has only been in 

the last eighty years that man has been able to 

enjoy the fruits of flight. In doing so, man has 

learned the intricacies of related applications 

often only as he went along. The question of 

suitable locations for airports is one of the 

oldest concerns. As mentioned earlier, the first 

airports were actually nothing more than large 

fields. Those fields tended to be on the edges of 

towns rather than in the center. This fact suit

ed people for the most part. They still had 

doubts about the safety of flight and had no de

sire to risk disaster within their neighborhoods. 

In addition, early aerodromes were there to hand

le planes carrying primarily mail and freight; 

there was no real need to be adjacent to popula

tion centers. It was later when the novelty of 

air travel wore off and a healthy commercial in

dustry emerged that some critics wondered public

ly the logic behind the continuing trend of con

structing airports on the fringes of settlement. 

For every critic who wanted the airport closer to 

town another voice arose supporting the trend: 

"....when the railroad was in 
its pioneer stages, the aim 
was to get a central situation 
in a city for its station or 
terminal. In more recent times 
it has often been found that it 
would be better on the whole to 
be farther from the center of 
the city. What is true of the 
railroad stations is true of 
other semi-public buildings and 
municipal buildings. All have 
a tendency to move out. The 
principle of decentralization 
is being more and more widely 
applied. The reasons are: the 
increasing congestion of the 
built up sections of cities; 
the desire to get rid of noise 
and other nuisances; and final
ly, the new means now available 
in the motor vehicle for con
venient ... .closely related -
transportation service.". 3 

The question of location has continued to be a 

source of debate. One early solution was to build 

a wheel of runways that would be supported high 

above the town's surface by skyscrapers. One was 

actually planned for London but never built. The 

following figure illustrates the wheel design. We 

3 Martin Grief, The Airport Book,(New York:May-
flower Books,1979)p 84-85. 

15 



figure # ,̂ Wheel of Runways 
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are no closer to an answer today than the critics 

were in 1928. To build in close proximity to a 

city's heart is to have the noise, congestion and 

pollution while building on the edges means leng

thy travel time from home to the airport and 

back. With recent technological advances in tur

bine engine design in relation to noise reduction 

we may see more consideration given to locating 

nearer the downtown. The other side of the argue-

ment is that added air pollution and even newer 

engine designs are toying with giant turbo-prop-

ed engines that save large amounts of fuel but 

add to noise levels. For every arguement in one 

direction there seems to be an inverse arguement 

with equally as sound support. As bedroom commun

ities continue to push outward, the call for 

pushing runways farther away will be heard. 

Eventually, airports will be available only to 

those living within a few miles. This problem 

could be met by plans for interrelated modes of 

travel: 

"Consideration should be given 
in the location of airports to 
this correlation by the linking 
of the air service witn otner 
forms of transportation. The 

main point is that planning 
for aircraft should be re
lated, coordinated planning. 
After all, airports and land
ing fields are merely term
inals or stations or trans
fer points in a larger trans
portation system." 4 

London is currently one of the few major cities 

to have rail lines directly linking its airport 

(Heathrow) to the heart of the city. 

One last location was at the edge of the 

ocean. In the twenties and thirties seadromes 

were every bit as practical as air fields con

sidering the relative weights of planes then. 

Seadromes would be of no use for commercial avi

ation today. 

D. Operational Systems 

Operational systems are primarily divided 

between two groups: administration and manage

ment. The former interprets and implements pol

icies pertaining to product delivery and quality 

A Ibid.,p 85 . 
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levels at which products are to be given. Manage

ment actually does the delivering of the product 

or service that has been previously decided upon 

by the policy source (this usually being an air

port board). 

Communication is of the utmost importance re

gardless of the type of organizational format 

chosen. Experienced and well trained people are 

so terribly essential to proper airport oper

ations. Communication to and from supervisors, 

superiors, etc.,should be re-examined continually 

for better workable procedures. 

Communication must be met not only on the 

airport grounds but all the way to the top levels 

of responsibility. In the U.S. most localities 

have one form or another of organizational format 

while much of the rest of the world has a nation

al format. Those types found in the U.S. are var

ied: municipalities (commissions, departments of 

aviation, divisions of aviation, advisory boards, 

directors of aviation; county run; authority run 

(multipurpose airport-aviation); private coorpor-

ation; bi-governmental; state. A few examples are 

as follows: New York City by authority; Dallas by 

director of aviation; Alaska by state; Burbank by 

private corporation,etc. 

Two basic structural forms are heavily relied on 

for daily airport operations. The "skills" form 

groups all specialists together and has "produc

ing units" that in effect have multiple super

visory figures. This form can easily lead to a 

lack of control. In contrast, the "line-staff" 

mode delegates authority and each individual can 

be held accountable. This is the obviously more 

used form and tends to work better with the 

larger modern air facilities. This 'line-staff 

structure enables staff to advise, teach, ser

vice and audit while allowing line to be respon

sible for the results. Each in turn, is not re

sponsible to one another but rather each is ac

countable to the executive director or similar 

position. The diagram on the following page can 

illuminate the differences between the two forms. 

The daily operation of a typically large 

airport returns one's attention to the differ

ences between administration and management. 

Basically, administration provides programs and 

proceedures from which management delivers. The 

"vehicles" from which those products are deliv

ered are the people who work at the airport. 

Airport services and responsibilities are divid

ed between 'land' side and 'air' side. The 
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former is responsible for the people-surface ve

hicle control while the latter is accountable for 

those responsibilities originating at the apron 

doors (aircraft, ramp, taxiways, etc.). These 

two divisions act as coherently as possible but 

there are many inherent conflicts that make a 

harmonious existence rarely possible. One example 

concerns the land side wanting expedition of 

passenger flow while air side demands proper sec

urity that impedes passenger flow. 

Airport administration and management are es

sentially a people-communication process that re

lies heavily on coordination of expertise and 

training. As airports have enlarged due to in

creased travel, demands upon airport operations 

have escalated due to increased responsibilities. 

The general public has very little grasp of what 

must take place to have a successfully run air

port. These are no longer simple landing strips 

but rather big business! 

E. Component Systems 

Component systems at airports are quite var

ied yet inseparable within the context of effi

cient passenger movement. Components such as 

security and fueling can at times involve a de

gree of danger if prescribed precautions are not 

adhered to. It is absolutely essential that all 

component systems work as smoothly as possible: 

failure to so means a 'breakdown in flow' cost

ing time and money to not only the airport but 

also to airlines and passengers. 

This discussion will include five of the 

more basic component systems related to airport 

operation. They are: entry and exiting; ticket

ing and baggage; security; enplaning and deplan

ing; and aircraft servicing. The initial and 

final system that a person will encounter at a 

terminal is the entry and exiting system. At 

smaller fields persons would enter and exit on 

the same level and through the same spaces. How

ever, at any large facility careful attention 

has been placed on designing circulation in a 

way that those entering the terminal will not 

have to share the same space as those who are 

exiting the complex. The arrangement most often 

seen is a ground level for entering and an exit

ing level one level below grade. This design 

facilitates circulation flow within the termin

al. This design also aids two other component 

systems. Greater security is achieved by not 
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allowing one to reverse his course within the 

flow pattern without having to pass through sec

urity checks again. Additionally, the ticketing 

and baggage system is aided by the placement of 

baggage carrousels on the exiting level. This 

enhances flow by keeping the time spent in the 

terminal upon arrival at a minimum. The follow

ing diagram illustrates such vertical seperation. 

The second component system is the ticketing 

and baggage system. Once entering the terminal a 

person who hasn't purchased an advance ticket, 

has to do so at the ticketing counter. Once the 

tickets have been bought the airline employee 

will attach claim and destination tags on the 

baggage. The owner will then be given correspond

ing claim stubs. The baggage is then loaded on 

conveyor belts and taken to baggage operations at 

the ramp level. From baggage operations the bags 

are manually placed upon or into carts or con

tainers. These are driven to the baggage compart

ments of the plane located beneath the passenger 

seats. Upon arrival, the bags are manually un

loaded and driven to a conveyor belt going to the 

level where the baggage carrousels are located. 

Smaller airports don't require claim checks but 

all larger facilities will have people assigned 

to help bags " find" their proper owners. The 

system just described is done primarily by man

ual labor and has a degree of inefficiency. A 

newer more automated system has recently been 

deployed at the largest of terminals (O'Hare 

in Chicago and Hartsfield in Atlanta). Rather 

than a destination tag being placed upon the 

bag and relience upon an employee to properly 

distribute the bag into the assigned place the 

newer method relies on bar codes, photo-electric 

eyes and computer programed distribution (ac

cording to information on the bar code). The 

bags are automatically distributed to the proper 

holding area and relience upon human involvement 

and error is minimized. The entire process saves 

time. Once this rather expensive system can be 

made more affordable for smaller airports the 

complaints regarding lost baggage should greatly 

decrease system wide. The accompanying figure 

gives some idea of a typical layout for such an 

automated baggage system (two pages over). 

The third component system is one that was 

once non-existent at air facilities in the pub

lic sector but is today of utmost importance 

world wide. This system is the one dealing with 

security and safety. Security is responsible for 
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literally everything that goes on inside airport 

boundries. Security measures usually are first 

encountered when finding parking at the airport. 

This is eventually followed by the primary sec

urity measure of having to pass through a metal 

detector upon entering the waiting or concourse 

area. Carry-on luggage is screened mechanically 

with x-raying devices. The skyjackings of the 

late 1960's and early 1970's saw the need for 

such stringent measures. These are again vital 

In regard to politically related terrorist bomb

ings around the globe. No airport security is 

fool-proof but outside interference is greatly 

retarded if security is taken seriously. Israel 

has the most comprehensive airport security in

volving the above mentioned items but also mand

atory manual baggage inspection! This obviously 

decreases terminal flow time but time is a small 

concern when compared to human safety. Security 

at an airport covers more than safety measures 

directed at screening people. Employees are re

quired to wear identification badges at all times 

whilw on airport grounds. Investigative checks 

are made into potential employees' pasts in order 

to more carefully hire airport workers. A five 

year history check is not uncommon. 

Safety extends itself to the crash and rescue 

responsibilities of the airport fire department. 

These firefighters are thoroughly trained in tech

niques and proceedures related to air mishaps. 

Training extends beyond that which city firemen 

are given. A detailed knowledge of highly combust

ible fuels and the characteristics associated 

with petroleum based products is essential. Once 

the airport firestation receives word from the 

control tower or from monitoring radio frequen

cies, trucks filled with water and chemical re-

tardants hasten to the site. A jumbo jet can burn 

completely within two minutes: time is nowhere 

more important than when concerned with crash and 

rescue operations. 

The fourth basic component system to be dis

cussed is that which concerns getting on and off 

the aircraft: enplaning and deplaning. Once a 

passenger has a ticket he or she proceeds to the 

properly assigned concourse and gate. The larger 

terminals have several huge screen monitors from 

which gate and flight information can be obtained . 

Upon arrival at the correct gate, a passenger has 

to check in with airline personnel in order to be 

numerically accounted for. Most often those wish

ing to board or enplane have to wait until those 
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deplaning have completely exited the aircraft. 

Larger terminals will often have two or more jet-

ways pulled up to a single aircraft. This could 

accomplish simultaneous enplaning and deplaning 

but airlines usually find it easier to do one at 

a time regardless of the number of jetways. Some 

jetways are mechanically movable and are driven 

to the door of the aircraft while other variants 

have stationary jetways that have the plane pull

ed to them. In the first option the plane typic

ally 'powers out' from the gate while in the 

second option the plaiie is given a 'push back' 

from the gate. A second less used method makes 

use of buses to carry passengers to and from the 

plane from the terminal. Examples of this method 

can be seen at Montreal's new Mirabel Airport 

and at Geneva, Switzerland's Cointrin Airport. 

Each method has advantages and disadvantages but 

the tendency in this country has been to use 

either of the jetway systems. Smaller facilities 

may still rely upon passengers walking between 

the planes and terminal building (as seen in Lub

bock until the early 1970's). As in all aspects 

of terminal design, the enplaning and deplaning 

phase of circulation is designed to optimize 

flow and decrease waisted time. 

The fifth component system deals with a myriad of 

operations involving the servicing of the air

craft. These services include the restocking of 

food and drink in the aircraft gallies, the clean

ing of the plane, filling potable water tanks and 

emptying of lavatories. Also included are those 

services that provide fuel, mechanical adjustment 

and de-icing during frigid weather conditions. 

Numerous pieces of ground equipment worth thou

sands of dollars must be kept in good working con

dition. Ground equipment is any apparatus needed 

in the servicing of the planes. Without these 

tugs, belt loaders, lav carts de-icers,g.p.u.'s 

and air starts the multimillion dollar planes are 

rendered virtually useless. 

Each airline is responsible for the servicing 

of its planes and equipment while fueling respon

sibilities can be contracted out. By contracting 

out the fueling major airlines can save large 

amounts on expensive fueling trucks and are able 

to free up ramp personnel for other tasks. There 

are two methods for the fueling of commercial 

planes. The first involves driving a truck to the 

aircraft and connecting a pressure hose from the 

truck to the fueling bay on the wing. The truck 

then provides the needed power to pump fuel from 
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the truck to the plane. The second method in

volves having underground hoses located at each 

gate. A booster cart is pulled up to the plane 

and it provides the power to draw fuel from the 

buried fuel tanks. This system saves the costs 

of expensive fueling trucks but increases dram

atically the initial costs of the already ex

pensive ramps. All servicing jobs are done in a 

certain order and at certain times at the gates. 

Airlines are constantly looking for ways to 

save time and effort and the ground servicing 

component system is no exception. What may ap

pear as chaos surrounding a plane at the gate 

is actually an often practiced regimen geared 

toward the never ending goal of saving time. 

The figure at right illustrates the position

ing of refueling trucks or hydrant carts. 

Boeing 727 

refueling truck 

figure #8 . Positioning Refueling Truck or Hydrant Cart 
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A. Region 

The Great Lakes region is home to the most 

populus part of Canada and the second most pop-

ulus part of the United States. At the heart of 

the region is the system of five lakes: Super

ior; Michigan; Huron; Erie; and Ontario. The 

region is rich in natural resources such as ores, 

timber and hydro-electric power. These resources 

naturally lead to the development of vast in

dustries and metropolitan areas have grown in 

due course. The population of the region has 

grown from approximately 300,000 in 1800 to al

most 45,000,000 in 1980. Figures support a trend 

that foresees a "megalopolis" extending south 

from Milwaukee to Chicago and eastward to Detroit 

and north accross the lakes to the Canadian 

cities of Hamilton and Toronto. 

As mentioned earlier the region boasts plent

iful wealth in natural resources. Vast expanses 

of forest once extended westward from the east

ern coast to west of Chicago. Today little re

mains of the thick woods but scattered areas are 

preserved. Ore deposits have gradually been de

pleted somewhat but the shipping of metal goods 

continues all along the lake system. Fishing is 

mainly a sporting endever now but the region 

was home to commercial fishing until the water 

became so polluted. Various governmental bodies 

are continuing research of ways to restore the 

quality of water. A restocking of fish could 

eventually lead to a re-emergence of the in

dustry. The Great Lakes region supplies 16 bil

lion gallons of water each day to the more than 

200 communities that ring the lakes. The output 

is so great that the city of Chicago was asked 

during the drought of 1988 to allow enough water 

to pass through its system from Lake Michigan to 

help replentish the extremely low Mississippi 

River to the south. 

The region within the United States is home 

to the world's largest automobile production 

area; is home to the world's busiest airport and 

the world's largest rail terminal. In years past 

this region was also the center of the world's 

beef processing industry. If predictions become 

reality the region could eventually surpass the 

eastern seaboard as the continent's most pop

ulated area as well as the production capital of 

the nation. 
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figure #9 , The Great Lakes Region 
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B. Area 

The greater Chicago metropolitan area is lo

cated in northeastern Illinois along the south

ern edge of Lake Michigan. Chicago is the third 

largest city and the third largest metropolitan 

area in the United States (3,000,000 and approx

imately 7,100,000 respectively). The area pros

pers heavily in four commercial fields: finance; 

manufacturing; the service industries; and sales 

in wholesale and retail goods. Three of the many 

companies that are headquartered there are Sears. 

All State Insurance and Sara Lee Bakery. The area 

has 3.8% of the nation's population and contrib

utes 5.1% of the gross national product. 

The Chicago skyline boasts a wall of very 

impressive highrise structures paralleling the 

lake's edge. Two of the world's tallest build

ings are at home in Chicago: the Sears Tower; 

and the John Hancock Center, At the core of the 

city is the section known as the "Loop". The 

term applies to the downtown central business 

district. 

Being situated along the Great Lakes and 

being approximately half way between coasts, 

Chicago has grown to be a major transportation 

center nation wide. The world's busiest airport 

(O'Hare) is in Chicago as well as the largest 

rail terminal. Ships carrying raw products and 

finished metal goods dock at Chicago's wharves. 

Like many other large American cities Chi

cago has seen a decline in population as more 

people move to more affluent suburban areas. 

However, inner Chicagoans have largely been able 

to keep the older neighborhoods alive through 

various renewal plans and determination. Ad

ditionally, companies are continuing to locate 

in the inner city. Currently there are some 15 

to 20 highrises that are either under construc

tion or that have been recently completed. 

This metropolitan area is home to 2/3 of the 

state's population and therefore giving Chicago 

a disproportionate share of power in state pol

itics. This situation is similar to the impact 

that New York City has upon the state of New 

York. In regard to New York, Chicago has always 

had an inferiority complex or as it is referred 

to as, "the second city syndrome". Chicago's 

population is reflective of emmigrant influxes 

during the many years. Neighborhoods nrc rhlofly 

divided along ethnic lines and to n Ipsscr dc 

gree along religious belirfs (flathoHrs and JrwM 
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comprise a majority of inner city populations). 

Though Chicago was once known as a lawless 

city that was manipulated (owned) by organized 

crime, it is today a vibrant center to commerce, 

education, recreation, transportation and to 

art. Chicago was long ago dubbed the 'windy 

city' which has more to do with the political 

atmosphere than it does with the climatic atmos

phere. Carl Sandberg said it best, "Chicago is 

the city with big shoulders.". The following 

figures illustrate the relationships of the 

region and area. 

Cook County 
(Chicago) 

Wil l County 

m 7 ' . L--"rt' •"••.B<i"'^''"K.!,'n'''"«»^r'.> •••• 

figure #10,Will County.Illinois figure #11, The Greater Chicago Area 
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Site 

The location of this project is in Will 

County. This area is dotted with several small 

rural towns some 40 miles south, southwest of 

downtown Chicago. The towns of Peotone and Man

hattan are the closest of the communities and 

bound the location on the southeast and north

west, respectively. Five miles farther north

west is the city of Joliet, home of a state 

prison. Peotone's population is 2000 and Manhat

tan's is closer to 1800. This general locale is 

on the Illinois side of the greater Chicagoland 

bi-state area. Gary, Indiana is the largest city 

on the east side of the state line. 

This location is 48 miles due south of 

O'Hare and 30 miles south, southwest of Midway. 

There are at least three small landing fields 

within a 15 mile radius of the site and none 

have strips longer than 3200 feet. These should 

be of little problem to the airport development 

considering that DFW is in a 20 mile radius of 

no fewer than five other airports, all much 

larger than the three near Peotone. 

Access to the site from Chicago to the north 

and Kankakee to the south is provided by inter

state 57. This is one mile west of Peotone and 

adjacent to the site on the east.State highway 

45 crosses the site on the west and leads to 

Frankfort to the north. Joliet has access to 

the site via state highway 52. 

The location is criss-crossed by many very 

small creeks and three forest preserves are 

found within ten miles of the site. None of the 

three are of any great size. To the northwest 

of the site is a railroad line belonging to Nor

folk and Western. It is intersected on the west 

by government owned lines leading to a military 

reservation at Wilmington, 18 miles west of Peo

tone. 

The soils of the area are members of the 

Wadsworth till and Wedron formation: a greyish 

clayey and silty combination. It contains few 

pebbles and is more clayey the nearer it is to

ward Lake Michigan. Small moraines of the Illin-

oian are present and the moraines consist of 

small rounded ridges and some outwash sands and 

gravels. Because the soils are typically clayey 

they are also fairly impermeable when wet and 

have lower foundation strengths. Soil stabiliza

tion would be required as well as proper drain

age. The topography of the area with its small 

moraines of ridges and outwashed sandy deposits 
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will require some excavation. However, for a 

project this size any soils excavated from one 

place can be easily utilized in another loca

tion of the project. 

The airport criss-crosses several small 

creeks which soon run into the Illinois River. 

Additionally, the site is fairly flat and drain

age could be a problem. Due to the clayey soils, 

a high rate of runoff exists but enough land is 

available for a system of holding or retention 

ponds which would handle any excessive runoff. 

Because of the impermeability of the clayey 

soils little harm would come to any underground 

water sources. 

Air and noise pollution are associated with 

all airports and this facility is no exception. 

The air pollution would be dispersed over rural 

lands during those months when the winds blow 

from the north. During much of the remainder of 

the year the pollutants would be dispersed to

ward the north and northeast: toward Chicago 

and the industrial belt along Lake Michigan's 

southern edge. Noise pollution as with any air

port is a major consideration. However due to 

the rural location and amount of buffering acres 

surrounding the airport proper, noise pollution 

will be a fairly minor fact of life. In add

ition, newer engine technology has made avail

able quieter engines. The following diagram 

illustrates noise exposures forecast for 1985 

for O'Hare. 

figure #12. Noise Exposures for Chicago O'Hare 
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The previous figure clearly shows 0'Hare's six 

runways and their corresponding noise contours 

in relation to the many runway approaches lead

ing to and from the airport. These contours 

run parallel to the runways and with this in 

mind, the runways for this auxiliary facility 

would best be oriented in an east/west or in a 

north/south configuration. A configuration that 

has diagonal runways would place approaches 

more directly over the more populas areas in

cluding Joliet, Kankakee and Chicago Heights. 

Configurations that feature parallel runways 

would lessen the noise contours considerably 

as contrasted with intersecting runways (such 

as those seen in the previous diagram concern

ing O'Hare). The figure to the right illus

trates the contrasts between ground level noise 

contours of various planes. Their respective 

areas of coverage are listed in the left column 

and distances to and from f f i 

the threshold and brake re- ^0 30 20 

lease points are seen at distance 

bottom. The (-»•) indicates 

the the engine position in relation to the 

contour. This diagram clearly shows the im

proved levels achieved by the newer high 

by-pass engines. Planes that are not listed that 

have the newer engines include the Boeing 767s, 

757s, the 737-300/400/500 series and the newer 

747s as well as the last of the L-lOlls made by 

Lockheed. Public outcry caused the federal gov

ernment to make strict laws and regulations con

cerning jet engine noise and technology responded 

area/sq. mile B727-200 
normal fan 

B737-200 
normal fan 

MD-80 
high by-pass 

MD-11 
high by-pass 

T 
10 

10 
"T 
20 

T" 
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to threshold distance from brake release 

(1000 ft) 

figure # 13, Noise Contour Comparison 
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The economic impact on the vacinity and Will 

County would be tremendous. Southside politicans 

and businessmen covet a third major airport in 

hope of bolstering the economic development of 

their communities as O'Hare has done for the 

north and western suburbs. Those areas have 

grown at two and a half times the rate of their 

southern neighbors. Others in favor of a third 

airport are the states of Illinois and Indiana, 

the Chicago Area Transport Study Council of May

ors and the FAA. Those opposed to the third air

port are the Air Transport Association (major 

airlines) and the city of Chicago that wishes 

to protect its control over this transport med

ium. 

The most obvious question is one that asks 

if a third facility is truely needed. A study 

compiled by Peat, Marwick & Mitchell says that 

a third airport will be needed soon (2020) to 

handle an estimated 15 million passenger in

crease. Chicago and the airlines contest this 

figure and counters that O'Hare and Midway can 

expand. However, a Peat Marwick official says 

that the 15 million estimate is realistic and 

further states that four unrealistic things 

would have to occur for the two existing air

ports to adequately handle the increases: 

O'Hare's takeoffs and landings would have to 

increase to 920,000 a year from the current 

792,000 (assuming major improvements to air 

traffic control systems have occured); average 

load factors (percentage of occupancy) increas

ing to 65% from the current 52%; the number of 

seats per plane increasing to 216 from the cur

rent 142 (three out of four planes using O'Hare 

would have to be the larger wide-bodied models) ; 

and Midway doubling its capacity. The last of 

these four is perhaps impossible due to the 

fact that Midway is a square mile site surround

ed by Chicago. For O'Hare to expand increases 

of noise and air pollution to an already con-

jested area would have to be permitted. Addi

tionally, O'Hare simply has too many takeoffs 

and landings to be safe: any further expansion 

would invite disaster. Currently, O'Hare's 

792,000 movements per year breaks down into 

2170 movements per day or 90 per hour or 1.5a 

minute! How realistic is it for an airport 

currently with six runways handling a takeoff 

or landing every 20 seconds to increase its re

sponsibility to one every 13 to 15 seconds? 

Even if technology were available to control 
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such rapid paced movements, airlines would con- third facility whether those hidden costs be 

tinue scheduling more flights at a given economic, political or human lives. The fol-

peak hour than the system could physically or lowing figure is a detailed site map of Will 

mathematically handle. County. 

The Peat Marwick study contends that a 

third facility for the Peotone area would be 

able to handle as many as 10 million of the es

timated 15 million increase; create 70,000 to 

92,000 jobs; have a total payroll of at least a 

billion dollars; and eventually have an annual 

economic impact of 3^ to 4^ billion dollars on 

the southern suburbs (O'Hare is the core of a 

10 billion annual impact). 

Everyone agrees on one key aspect concern

ing the construction of a third airport: cost. 

Peat Marwick estimates a billion and a half 

price tag including a 40,000 acre buffering 

zone. The cost figures given later in this pro

gram reflect only those costs associated with 

the building costs and land acquisition for 

the airport proper. Peat Marwick officials have 

suggested the creation of a tax increment dis

trict which would pool the property taxes of 

those attracted businesses for airport financ

ing. Ultimately, those with authority will have 

to weigh the "hidden" costs of not having a 
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Climate 

As seen in the following graphs, Chicago's 

winters are extreme in temperature and in snow

fall while summers are quite mild and pleasant. 

The relative average humidity is a fairly com

fortable 73%. Winds in the Chicago area come 

mainly from the west and south averaging 10 mph 

though cold arctic northerlies easily drop wind 

chill factors as far below zero as -40°. Chi

cago receives a plentiful amount of rainfall 

which easily enables 100' tall oak trees to 

prosper. The mean number hours of sunshine is a 

modest 2611 while the mean percentage of poss

ible sunshine is 59%. Heating degree days num

ber approximately 7000 while cooling degree days 

number some 1400. Frost can be found as deep as 

50" and Chicago rests in seismic zone one; this 

translates into the possibility of minor damage 

to structures because of earthquakes. 

Chicago is located in the cool temperate 

climatic zone at 42° north. The following holds 

true for any structure located at this latitude: 

radiation in the winter and the 
minimum amount in the summer 
and should therefore face south 
to southeast. East and west walls, 
since they receive most of their 
radiation in the summer, should 
have less wall exposure and glass, 
to avoid excessive heat gain in 
summer. The north wall, which re
ceives the least amount of solar 
radiation summer or winter should 
have the fewest window openings, 
to avoid excessive heat loss in 
winter." 5 

Therefore, the following considerations should 

be examined carefully: 

"....considering climate only, a 
building should ideally have its 
major axis approximately east-
west, with maximum glass in the 
south to southeast facing wall, 
moderate glass in the east and 
west walls, and minimum glass in 
in the north wall. The south wall 
should be shaded by an overhang 
to block the high summer sun, 
while allowing the low winter sun 
to enter." 6 

"The major glass area of a 
building should receive 
the maximum amount of solar 

5 H. Paul Wood, SITE DESIGN,(Los Angeles: 
itectural License Seminars,1984),pi-9. 

6 Ibid. 

Arch-
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Additional conclusions can be drawn from the 

climatic data: foundations will need to be deep 

due to the 50" depth of frost and because of 

the soil characteristics; heating will have to 

be mechanical but cooling possibly can be aided 

by natural processes; public access points 

should be enclosed or buffered from harsh win

ter temperatures and winds; and roof drainage 

will be important in avoiding leaks in the large 

flattened roof spans. The following two dia

grams illustrate the two extreme seasonal solar 

orientations for Chicago (next page). 
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Winter 23° December 21st 

Winter Sunrise 

figure #15, Winter Solar Orientation 

figure #16, Summer Solar Orientation 

SUN ; . . 

Summer 70° June 21st 

•, Summer Sunset 

Summer Sunrise 
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S Y S T E M P E R F O R M A N C E C R I T E R I A 

A. Structure; 

The terminal structure should be able to 

withstand the various natural forces acting upon 

it. The greater Chicago area experiences massive 

thunderstorms, high winds and heavy snow fall 

during much of the year. 

The structure must also withstand man-made 

forces such as the sonic vibrations that are pro

duced by the jet engines. The structure and the 

glazed areas in particular must be of adequate 

mass and/or stoutness to support the near contin

ual vibration. 

B. Enclosure; 

The enclosure is to provide protection from 

the varied outside elements. The enclosure should 

be sufficiently insulated to avoid heat loss or 

gain as outside temperatures dictate. 

Glazed areas are to meet similar standards in 

regard to heat loss or gain. 

The enclosure must also be acoustically in

sulated to allow for normal conversation within 

the terminal while aircraft are moving about on 

the adjacent apron. 

C. Mechanical: 

The mechanical system should be quiet and 

therefore any vibrating element such as air 

handlers are to be insulated and/or isolated. 

The system is to provide proper mixing of 

fresh and indoor air while making adequate air 

exchanges. The system is to be capable of temp

erature control: a summer temperature of 78° 

and a winter temperature of 68° is desired. This 

system will operate continually and therefore 

have to be of a very high quality. 

D. Plumbing; 

Plumbing systems consist of gas, water, san

itary sewer and storm drainage. The first three 

are to meet all applicable local and state codes. 

Storm drainage for ramps, taxiways, aprons and 

runways are to meet F.A.A. specifications. Com

plete sewer and fresh water supply are to be 

provided during the construction of the facility. 
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E. Electrical; 

This system includes lighting, telephone ser

vice, power supply, fire alarms, paging, computer 

links, closed circuit cameras and alarms. A sec

ondary power supply made up of auxiliary gener

ators should be provided for unexpected conteng-

encies. 

Space and room lighting should be in accord

ance with the activity associated with the in

dividual area in question. Larger public areas 

should have at least 20 foot candles plus natural 

lighting. The ticket counter should have at least 

50 foot candles, ticket lobby at least 25, the 

gift and news shops at least 45, restaurants at 

least 25, bars at least 15, departure lounges at 

least 25, passenger check-in at least 40, baggage 

operations at least 50, airline and administra

tive offices at least 80, restrooms at least 50, 

parking at least 5, curbside waiting at least 15, 

and apron lighting of at least 10 foot candles. 

Task lighting is to be utilized when possible. 

F. Security; 

Though parts of the terminal will be open 24 

hours per day, certain areas will be closed at 

times such as offices and some concession spaces. 

These spaces that will not operate 24 hours 

every day should be provided entry alarm systems. 

The system would be monitored at the airport 

police offices. The zoning of these spaces is 

an efficient and economical design consideration, 

G. Mechanical Transportation; 

Devices used for pedestrian transportation 

include power walks,elevators, escalators and 

various 'mover' systems. Elevators should be pro

vided for handicap use, power walks should be 

provided for any distance exceeding 500 feet and 

escalators are to be provided between level 

changes. Duality of equipment should be maintain

ed in case of equipment breakdown. 

H. Safety: 

The nature of airport work involves combust

ible and flammable materials and liquids. All 

applicable local and state codes will be follow

ed in regard to fire safety and precaution. In 

addition, a complex-wide sprinkler system should 

be utilized for inhabitable spaces as well as 

for ducting spaces, etc. A monitoring system for 

quick notification and isolation is a must. 
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A C T I V I T Y A N D S P A T I A L A N A L Y S I S 

Introduction 

The activity analysis of any program is at 

the heart of the document; it is in this anal

ysis that users are first identified and exam

ined and where those spaces in which users exist 

are first defined. 

The manner in which these activities are 

given is an attempt to simultaneously list 

the corresponding spaces in an effort to lessen 

possible repetition in having a seperate yet 

similar spatial analysis. 

Activities are grouped into four basic div

isions; 

A. Landside - vehicular circulation 
B. Terminal - interface of land and air 

sides 
C. Airside - aircraft circulation 

D. Service - concessionist support 

Additionally, the listed activities and corres

ponding spaces are presented in the following 

way: 
Who (user) ;will be doing activity 
What (activity);type of activity 
Where (space) ;activity is done 
Why ;significance of activity 
When ;activity happens 
How :activity takes place 

A. Landside 

Passenger Activities; 

Parking -
a) receiving stub 
b) finding space 
c) unloading vehicle 

Leaving/Picking Up Passengers 
a) unloading/loading 

Curbside Checking -
a) early baggage check-in 

Leaving Parking -
a) finding vehicle 
b) loading " 
c) paying fee 

Employee Activities: 

« Parking -
a) issuing stub 
b) collecting fees 

» Curbside Servicing 
a) early baggage check-in 
b) miscellaneous 

Conclusions 
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Parking - a) receive parking stub; this activity 

involves the passenger who must en

ter the parking area. An automated 

machine will issue the stub and the 

exact time of entry will appear. 

who; driver wanting space 

what; receiving parking stub 

where: automated entry machine 

why; to enter parking area 

when; 24 hours a day 

how; driver takes stub from machine 

c) unloading vehicle; this involves 

passengers removing baggage and 

parcels from vehicle prior to walk

ing to terminal or bus stop. 

who: passengers and accompanying friends 

what; unloading the vehicle 

where: airport parking area 

why: vehicles can't be left indefinitely 
at curbside 

when: 24 hours a day 

how: in groups of people or individually 

b) find space; this activity follows 

receipt of the parking stub. The 

driver searches lot for a space to 

park in after determining whether 

short or long term best fits his 

needs. 

* Leaving/Picking Up Passengers - a) unloading/ 

loading; regardless of whether one 

is arriving or departing, effic

iency and convenience are very de

sirable for both passengers and the 

airport. 

who: passenger leaving vehicle 

what; looking for a space 

where; airport parking facility 

why: most people commute to airport in 
private vehicles 

when: 24 hours a day 

how: in private or rented vehicles 

who: drivers 

what: looking for curbspace or individ
ual space 

where: terminal curb or airport parking 

why: to either begin travel or finish it 

when; 24 hours a day 

how: in vehicles 
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* Curbside Checking - a) early baggage check-in; 

passengers who wish may use convient 

curbside baggage stations to pre-

check their belongings. This often 

saves time and effort at ticketing 

counters. 

who; passengers with previously purchased 
tickets 

what: checking parcels and luggage 

where; terminal curbside 

why; to save time and effort 

when; 6 am through midnight 

how; with an attending airline employee 

* Leaving Parking - a) finding vehicle; this in

volves passengers and guests locating 

the car, etc.,in the airport parking 

facility. 

b) loading vehicle; passengers and es

corts must place luggage and parcels 

into car if they aren't parked at 

curbside in which case a skycap 

would load the car. 

who: passengers and accompanying escorts 

what: placing baggage into vehicle 

where: curbside or at airport parking area 

why: to take personal belongings home 

when: 24 hours a day 

how; passengers and accompanying people or 
skycaps place belongings into vehicle 

c) paying fee; each parked vehicle must 

pay a posted amount in order to exit 

the parking facility. Short term use 

is generally more expensive than is 

long term use. 

who; passengers and accompanying people 

what; finding their car 

where: in the airport parking facility 

why: in order to leave airport 

when; 24 hours a day 

how; in groups or individually 

who; driver or passenger 

what: paying fee and exiting lot or garage 

where; toll booth at facility exiting area 

why: to leave airport grounds 

when; 24 hours a day 

how: from a vehicle 
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* Parking - a) issuing stub; this activity cen

ters around an automated machine 

issuing parking stubs allowing 

vehicles to enter airport parking. 

* Curbside Servicing - a) early baggage check-

in; airline personnel can help those 

passengers with pre-purchased tic

kets in tagging luggage. 

who; automated machine 

what; hand out parking stub 

where; parking facility entrance 

why; to measure time vehicle has spent in 
airport parking area 

when; 24 hours a day 

how: machine issues ticket to driver upon 
entering 

b) collecting fees; time spent in 

parking area is calculated and 

proper amount is charged to the 

exiting vehicle. 

who: cashier 

what: assessing and collecting fees 

where; exiting toll booth 

why: to make the airport money 

when: 24 hours a day 

how; monitary transaction between cashier 
and driver 

who: airline agents or skycaps 

what: checking baggage and parcels 

where; terminal curbside 

why; to save time and effort 

when; 6 am through midnight 

how: with passengers 

b) miscellaneous; some special activit

ies are provided by aiilines and by 

the airport. Some of these include 

having wheelchairs for the needy 

available. 

who: skycaps 

what: provide help to passengers 

where: terminal curbside 

why: assist airline customers in their 
needs 

when: 6 am through midnight 

how: physically aid and assist needy pass
engers 
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From the activities discussed in the land-

side section of this analysis, various conclu

sions can be drawn and design considerations de

rived. 

Therefore: due to severe weather conditions 

experienced in the Great Lakes region, covered 

parking is warranted; in keeping with the ob

jective of short walking distances, short-term 

parking should be situated closest to the term

inal because of the number of escorts and numer

ous guests who will be wanting to park close to 

the building; long-term parking can occupy an 

area farther from the terminal since those who 

utilize long-term are generally gone extended 

periods and would not need the convenience of a 

close parking spot; and for those who do park 

in long-term a shuttle service should be pro

vided in the overall airport plan linking park

ing with the terminal. 

B. Terminal 

Passenger Activities: 

* Purchasing Tickets -
a) buying ticket 

* Security Check -
a) passing through metal detector 
b) loading baggage into x-ray detector 

* Boarding Passengers -
a) checking-in 
b) waiting to board 
c) boarding 

* Deplaning Passengers -
a) exiting plane 
b) locating baggage carrousels 
c) finding baggage 
d) presenting claim check 

* Passenger Entertainment -
a) browzing exhibits 

Employee Activities: 

* Ticketing -
a) selling tickets 
b) receiving baggage 
c) providing information 
d) making reservations 

* Security Checking -
a) monitoring detection devices 
b) verbal screening 

* Processing Boarding Passengers -
a) checking-in 
b) collecting passes 

* Processing Deplaning Passengers -
a) aiding handicapped 
b) assisting unaccompanied minors 

* Distributing Baggage -
a) loading carrousels 
b) verifying claim stubs 

•Administrating Airline Operations 
a) managing daily operations 

(continued) 
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* Administrating Airport Operations 
a) managing daily operations 
b) holding media conferences 
c) policing the airport 
d) maintaining the airport 

Conclusions 

••'• Purchasing Tickets - a) buying ticket; passen

gers still needing tickets line up 

at ticketing counters. Baggage will 

be tagged by airline personnel and 

loaded onto a conveyer. 

who: passengers 

what; buy tickets and check-in baggage 

where: airline ticketing counter 

why: passenger must purchase the service 

when: 24 hours a day 

how: individually or in groups 

•* Security Check - a) passing through metal de

tector; everyone is required to 

walk through a specialized gate in 

order for large metal items such as 

hand guns to be detected. 

who: passengers, guests and employees 

what: being screened at security 

where: security check points 

why: insure safety 

when: 24 hours a day 

how: by passing through a mechanical sec
urity gate 

b) loading baggage into x-ray de

tector; everyone passing through 

security are required to place 

all personal items onto a con

veyer which passes a x-raying 

device. This is another security 

measure designed to locate metal 

objects. 

who: passengers, guests and employees 

what: putting all personal items onto 
moving conveyer 

where: security check points 

why: insure safety 

when: 24 hours a day 

how; individually or in groups 
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* Boarding Passengers - a) checking-in; this in

volves speaking with agents, 

receiving boarding passes and 

obtaining arrival and departure 

updates. 

who; passengers 

what; verification of reservations and 
receiving boarding pass 

where; at gate check stands near lounges 

why: so airlines may verify passenger 
lists and so passengers may receive 
boarding passes 

when: 24 hours a day but mainly during 
the half hour just prior to de
parture 

how; individually or in groups 

b) waiting to board; passengers and 

escorts may sit in the lounge 

adjacent to the gate or they may 

choose to shop, read, etc. 

who; passengers and escorts 

what: waiting to board their airplane 

where; departure lounges adjacent to the 
gates 

why: to allow deplaning passengers to 
exit same plane 

when: mainly during the half hour Just 
prior to departure 

how: individually or ingroups 

c) boarding; as passengers make 

their way to the jetway airline 

agents lift the boarding passes. 

Handicapped persons and those 

with small children are boarded 

first followed by those with re

served seats. 

who; passengers 

what; enter aircraft 

where: jetway 

why; to begin plane trip 

when: 10 to 15 minutes before departure 

how: individually or with assistance 

* Deplaning Passengers - a) exiting plane; this 

activity involves passengers leav

ing the plane either because they 

have reached their destination or 

because they have to switch planes 

for another leg of the trip. 

(continued) 
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who; passengers 

what; leaving plane with their belongings 

where: through the jetway 

why: destination is reached or to change 
planes 

when: upon aircraft arrival at gate 

how: individually or with assistance 

b) locating baggage carrousels;the 

passengers completing their 

flights must locate the approp

riate baggage carrousel (if any 

bags have been checked). 

who; passengers with checked bags 

what: finding assigned carrousel 

where; from concourse area to claim area 

why: to retreive baggage and parcels 

when: following deplanement 

how; individually or in groups 

c) finding baggage; those who have 

bags to claim must wait until 

ramp agents can unload the bags 

and send them to the claim area 

directly or via conveyer. Once 

the baggage appears each pass

enger must lift his from the 

carrousel. 

who; passengers 

what: locate and retreive checked bags 

where: baggage carrousel claim areas 

why: it's the passengers responsibility 
to pick up their belongings 

when: usually during the half hour fol
lowing deplanement 

how: in large groups of deplaned passen
gers 

d) presenting claim check; each 

passenger hands over his claim 

stubs to an airline or airport 

employee for bag verification 

prior to leaving the terminal. 

who: passengers with checked baggage 

what: presenting claim stubs 

where: baggage claim area generally ad
jacent to terminal exits 

why: to be allowed to take baggage from 
terminal 

(continued) 
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when: after passengers have found their 
bags and prior to leaving terminal 

how: by matching numbers on bags with 
the numbers on the stubs 

* Passenger Entertainment - a) browzing exhib

its; passengers, guests and em

ployees can take advantage of 

exhibits while waiting on their 

flights or during breaks. 

ling money transactions. 

who; airline ticketing agents 

what: selling tickets and verifying res
ervations 

where: airline ticketing counters 

why: it's the prime function of airlines 

when: 24 hours a day but mainly 6 am to 
midnight 

how: individually or in groups 

who: passengers, guests and employees 

what: review art works, photography pre
sentations, etc. 

where; terminal exhibit space(s) 

why: provide alternative source of enter
tainment and enjoyment to terminal 
users 

when: 24 hours a day 

how; individually or in groups 

* Ticketing - a) selling tickets; passengers 

who don't have tickets upon 

arrival must either purchase 

them at the airline counters 

or at automated machines. Tic

ket agents provide information 

about schedules as well as hand-

b) receiving baggage; airlines take 

passenger baggage, tag it for its 

destination and place it onto a 

conveyer where it goes to baggage 

operations for loading to proper 

airplane. 

who; ticketing agents 

what: receive, tag and send bags to bag
gage operations 

where; airline ticketing counters 

why: so that passenger baggage can be 
placed on aircraft 

when: prior to flight departure 

how: individually or in small groups 
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c) providing information; agents 

often are the first airline em

ployee encountered by passengers 

and agents have access to comput

ers which can provide the needed 

information. Routine questions 

about locations and directions 

can also be handled by ticketing 

personnel. 

who: ticketing agents 

what; providing information and answering 
questions 

where: airline ticketing counters 

why; to provide service and help 

when; 24 hours a day 

how; individually or in small groups 

d) making reservations; agents typ

ically make reservations face to 

face with those persons who 

haven't called and for those 

needing reservation changes who 

are already at the airport, 

who; ticketing agents 

what: reserving passage for customers 

where: airline ticketing counter 

why: airline service 

when: 24 hours a day but mainly 6 am to 
midnight 

how: individually or in small groups 

* Security Checking - a) monitoring devices; 

airline or airport personnel screen 

all who enter the secured portions 

of the terminal by use of x-ray and 

metal detecting devices. Baggage 

searches are also an activity asso

ciated with security. 

who: airport or airline security 

what: operating and monitoring security 
devices 

where: security check points 

why: insure safety 

when: 24 hours a day 

how: individually by visual and mechan
ical observation 

b) verbal screening; security person

nel will question people if neces

sary in regard to the contents of 

suspicious baggage. 
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who; airport or airline security 

what; verbally questioning people 

where; security check points 

why; to clear up any misgivings concern 
ing carry-on baggage 

when: 24 hours a day 

how; individually 

* Processing Boarding Passengers - a)checking in; 

airline personnel issue boarding 

passes, assign stand-by passengers 

their order of seating and inform 

waiting passengers of gate changes 

and flight delays. 

who; airline gate agents 

what: issue passes and assign seats 

where: at gate check stands near lounges 

why: to insure that those who board air
craft actually have paid passage 
and to insure that passengers board 
proper flight 

when; mainly during the half hour just 
prior to departure 

how: individually or in small parties 

b) collecting passes; airline gate 

agents will take up the previously 

issued passes in order to allow the 

people to enter the jetway. 

who: airline gate agents 

what: lifting boarding passes 

where: gate check stands near lounges 

why: to allow boarders into jetway 

when: immediately prior to boarding 

how: individually as they enter jetway 

* Processing Deplaning Passengers - a) aiding 

the handicapped; flight attendants, 

skycaps and gate agents assist any 

elderly or handicapped passengers 

as they leave the plane. 

who: flight attendants, skycaps and agents 

what; assist those immobile passengers 

where: gate jetways 

why: service provided by airlines 

when: as passengers leave plane 
how: individually with the aid of wheel

chairs if necessary 
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b) assisting unaccompanied minors; 

flight attendants or gate agents 

will escort small unaccompanied 

children to the waiting guardian 

upon arrival and will verify that 

the party waiting is the party in

dicated on the required paperwork. 

who; flight attendants or gate agents 

what: escort children traveling alone 

where: lounge adjacent to jetway 

why: airline service 

when; upon aircraft arrival 

how: individually 

* Distributing Baggage - a) loading carrousel; 

airline ramp agents will load bags 

onto carts and drive to carrousel 

areas or to conveyers leading to 

the carrousels and distribute the 

bags to assigned claim areas. 

who: airline ramp agents 

what: placing bags onto conveyers or on 
carrousels directly 

where: baggage operations or claim area 

why: deplaning passengers must receive 
their belongings 

when; following passenger arrival 

how; individually or in crews 

b) verifying claim stubs; airline or 

airport personnel will make sure 

that bags being taken from the 

claim area are actually owned by 

the person taking them by match-

numbers on both the stubs and on 

the bags. 

who; airline or airport personnel 

what: verify ownership of baggage 

where: baggage claim area usually adjacent 
to terminal exits 

why: airline service 

when: generally during the half hour fol
lowing arrival 

how: individually matching claim numbers 

* Administrating Airline Operations - a) manag

ing daily operations; airline 

personnel in management pos

itions supervise the daily 

business operations of their 
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respective airlines. Daily oper

ations include many things but 

seeing to customers' satisfac

tion is paramount in the ultim

ate success of all airline com

panies. 

who; airline management personnel 

what; running the daily business opera
tions of the airlines 

where: airline offices 

why; it is at the heart of having a suc
cessful business 

when: 24 hours a day 

how: close professional management 

* Administering Airport Operations - a) manag

ing daily operations; airport 

personnel (see figure page 19) 

in management positions super

vise the daily business opera

tions of the entire; airport. 

These professionals must work 

closely with city, transit and 

airline as well as FAA repre

sentatives in order to achieve 

a harmoneous working atmosphere 

that will produce a safe and effi

cient atmosphere for public and for 

private air transportation. 

who: airport management personnel 

what; running the daily business opera
tions of the airport 

where: airport administrative offices 

why: to insure smooth effective opera
tion of the airport 

when: 24 hours a day 

how: close professional supervision 

b) holding media conferences; var

ious news worthy events take 

place at airports or take place 

near airports and airports wish 

to cater to the media by provid

ing an appropriate gathering 

hall. In return the airports re

ceive free indirect promotion. 

who: news media 

what; hold news conferences 

where: airport press room 

why: service provided by the airport 

(continued) 
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when; 24 hours 'a day but mainly 8 am 
to 8 pm 

how • 1" groups of various sizes 

c) policing the airport; air

port security is responsible 

for all security actions on 

airport grounds ranging from 

receiving parking fees to 

anti-terriorist activities. 

who; airport security police 

what; maintain order and surveilance 

where; entire airport grounds 

why; insure safety 

when: 24 hours a day 

how: individually or in small groups 

d) maintaining the building(s); 

airport maintenance person

nel repair damaged equip

ment and perform necessary 

adjustments to machinery 

such as jetways. Janitorial 

employees are responsible 

for the many custodial duties. 

who: airport repairmen and custodians 

what: general repair and upkeep 

where: entire airport grounds 

why: to keep vital equipment in proper 
working order and to keep the term 
inal clean and presentable 

when: 24 hours a day 

how: individually or in groups 

From the activities discussed in the terminal 

section of this analysis, various conclusions can 

be drawn and design considerations derived. 

Therefore: segregated ingress and egress 

points need to be established to facilitate and 

maintain circulation of people by seperating 

entry and exiting levels; depth of ticketing 

lobbies should be adequate enough to easily 

handle the vast numbers of enplaning passengers 

leaving during any 'peak hour' period (3000 to 

4000 people); to quicken baggage loading and 

increase accuracy in destination distribution, 

mechanical bar-coding conveyer systems should 

be incorporated as opposed to the typical sys

tem of manually tagging each parcel of luggage: 

multilane security check points used to 
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maintain circulation between the unsecured and 

the secured areas of the terminal; design gates 

to segregate deplaning passengers from enplan

ing passengers in order to lessen conjestion 

at the gates; in keeping with the objective of 

avoiding crowded baggage claim areas, design 

carrousel layout and claim spaces to be ade

quately large in order to handle the vast num

bers of deplaned passengers who have arrived 

during any peak hour period (3,000 to 4,000); 

and locate baggage claim areas on the same 

level as the egress points to facilitate and 

maintain circulation. 
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C. Airside 

Employee Activities: 

* Baggage Handling -
a) outbound bags 
b) inbound bags 
c) transfer bags 

* Aircraft Manuevering -
a) taxiing 
b) positioning at gate 
c) departing at gate 

* Ground Servicing -
a) fueling 
b) cleaning 
c) catering 
d) miscellaneous 

* Baggage Handling - a) outbound bags; airline 

ramp agents sort, transport and 

load bags into the proper planes 

according to destination tags or 

bar codes on the bags. 

who: airline ramp agents 

what: load sort and transport bags 

where; baggage operations area and ramp 

why; to insure that bags are taken to the 
destination 

when; 24 hours a day but mainly 6 am to 
midnight 

how; individually or in crews 

b) inbound bags; airline ramp agents 

unload, sort and transport bags 

from in-coming flights and either 

carry them to conveyers or to bag

gage claim areas. 

who: airline ramp agents 

what: unload, sort and transport bags 

where: at planes ramp and claim areas 

why: to insure that bags are left at 
proper destinations 

when: 24 hours a day but mainly 6 am to 
midnight 

how: individually or in crews 

c) transfer bags; airline ramp agents 

transfer those bags which are to 

continue on other connecting 

flights. 

who: airline ramp agents 

what: transfer bags between planes 

where: terminal ramp 

why: to insure bags continue on their 
routes 

when: between flights 

how: individually or in crews 
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* Aircraft Manuevering - a) taxiing; aircraft 

move about the runways, ramps and 

taxiways to and from gates. The 

planes are directed by FAA person

nel from the tower at all times. 

who: pilots and control operators 

what; taxiing aircraft 

where: runways, ramps and taxiways 

why: to move planes around the ground 

when: 24 hours a day 

how; in the aircraft or with towing de
vices 

b) positioning at gate; this is done 

by pilots and ground personnel to 

guide planes into the jetways. 

c) departing at gate; planes depart

ing the jetways either power-out 

or are pushed back by tow vehicle?. 

who: pilots and ramp agents 

what: guide and tow planes away from 
jetways 

where: terminal ramps adjacent to gates 

why: so that planes may safely leave 
the gates in order to take off 

when: as planes ready for departure 

how; hand signals and/or radio communi
cation with aid of towing tractor 

* Ground Servicing - a) fueling; airline or con

tracted personnel refuel needy air 

craft dependent upon destination, 

weight, temperature and weather. 

who; pilots and ramp agents 

what; guide planes into assigned gates 

where: terminal ramp adjacent to gates 

why; to safely bring planes to a stop at 
the gates 

when; as plane approaches gate at jetway 

how: hand signals and/or radio communica

tion 

who: fuelers 

what: pump fuel into aircraft 

where: terminal ramp 

why: to operate airplanes 

when: as needed 

how: individually with aid of a truck or 
booster cart 
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b) cleaning; airline personnel may 

be required to clean, vacuum, 

and straighten the interiors of 

the planes between flights. 

d) miscellaneous; airline or contract 

personnel are responsible for re

pairs , deicing and any one of man' 

unexpected needs. 

who; airline ramp agents 

what: clean aircraft interiors 

where: terminal ramp area 

why; to make planes presentable to the 
public 

when; between flights 

how: in crews with aid of appliances 

who: airline or contract personnel 

what: perform general repairs and upkeep 

where: terminal ramp or repair hangar 

why: insure safety 

when: as needed 

how: in crews of ramp agents and mechan
ics 

c) catering; airline or contracted 

personnel replenish aircraft gal

lies with needed foods and bever

ages. 

who: airline and/or contracted personnel 

what: resupply food stores 

where; terminal ramp 

why: airline service 

when; between flights 

how; in crews of ramp agents 

From the activities discussed in the airside 

section of this analysis, various conclusions 

can be drawn and design considerations derived. 

Therefore: centralization of service areas, 

such as baggage operations, should be a prime 

design feature considering the overall size and 

distances related to similar facilities in re

gard to effort and time saved by having such 

centralized services; gates should be adequately 

spaced in order to avoid over lapping and prob

able conjested ramp service areas; and the fuel 

servicing system to be utilized and best suited 

for ease of ramp construction and long term cost 
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savings is a system that makes use of fueling 

trucks as opposed to buried ramp tanks and pipe

lines. 

D. Service 

Concessionist and Patron Activities: 

* Advertising 

* Cocktail Lounges 

* Car Rentals 

* Gift and News Shops 

* Rentable Lockers 

* Restaurants 

* Telephones 

* Theatres 

* Vending Machines 

* Video Games 

* Advertising - various companies and business 

es want their products and ser

vices known to the public and 

choose to advertise in the term

inal due to the large numbers 

of people passing through. 

who: merchants 

what; advertise products and services 

where: terminal and airport complex 

why: promotion 

when: 24 hours a day 

how: various media 

* Cocktail Lounges - bars where the public may 

enjoy alcohol during waiting per

iods are provided. Relaxation is 

often a prime interest to those 

about to fly. 

who: passengers, guests and bar employ
ees 

what: drinking, eating, talking and re
laxing 

where: airport cocktail lounges 

why; provide enjoyment to patrons and 
to make money 

when: 24 hours a day 

how: individually 

* Car Rentals - car agencies rent autos to thosp 

needing means of transportation. 

These agencies can also provide 

information and reservations to 

those needing a car in other 

destinat ions. 
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who; rental agents 

what; renting autos 

where; rental car area (near exits) 

why: provide service and make money 

when: 24 hours a day but mainly 6 am to 
midnight 

how; individually 

* Gift and News Shops - these shops provide the 

public and employees with reading 

material, snacks, gifts and various 

other goods. 

who; passengers, guests, employees and 
cash register clerk 

what: shopping 

where: gift and news shops 

why; to pass time while waiting on flight 
and to make money 

when; 6 am to midnight 

how; individually or in small groups 

* Rentable Lockers - these lockers are for those 

wishing to store small items indef

initely at the airport. 

who: general public 

what: storing items 

where: locker area 

why: to secure items and to make money 

when: 24 hours a day 

how: individually 

* Restaurants - these are provided for those who 

wish to eat while waiting on their 

flights or for airport and airport 

and airline personnel while at work. 

who: diners 

what: eating and food preperation 

where: airport restaurants 

why; to serve those wishing to eat while 
making money for the dinner 

when: 6 am to midnight 

how: individually or in groups 

* Telephones - public and courtesy phones are 

provided for those wishing to con

tact others either for pleasure or 

for service (hotel pickup). 

who: those wishing to call 

what: making calls 

(continued) 
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where: phone banks 

why: to contact others and provide service 

when; 24 hours a day 

how: individually 

* Theatres - these are provided as a service to 

who may have extended waits at the 

terminal. Simple browzing often be

comes monotonous and the movie 

theatres are an alternative outlet 

for relaxation. 

who: passengers 

what: watching movies 

where: terminal theatres 

why: provide entertainment and make money 

when: 10 am to midnight 

how; individually or in groups 

* Vending Machines - these are provided for 24 

hour food, soft drink and cigarette 

purchases. 

who; passengers, guests and employees 

what: buying and selling of food items 
as well as cigarettes 

where: vending locations scattered about 
terminal 

why: alternative place to buy food, etc. 

when: 24 hours a day 

how: individually 

* Video Games - these are provided as another 

entertainment outlet for those 

in the terminal. 

who: passengers, guests and employees 

what: playing arcade games 

where: video game areas scattered about 
the terminal 

why: alternative outlet for entertain
ment and relaxation 

when: 24 hours a day 

how: individually or in small groups 

From the activities discussed in the service 

section of this analysis, various conclusions 

can be drawn and design considerations derived. 

Therefore; cocktail lounges,shops, restau

rants and theatres should be centralized for 

convenience and for environmental and security 

zoning (when not in direct conflict with the 

overall adjacency matrix); for circulation and 
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convenience, car rental agencies to be located 

near baggage carrousels and exits; rentable 

lockers should be located near the exits for 

easy access; public phones, vending machines 

and video games are to be located in groups at 

various places throughout the terminal for easy 

access; courtesy phone banks should be located 

near baggage claim and exits; and advertising 

should be located in choice areas where foot 

traffic is heaviest without interferring with 

circulation flow such as in concourses and de

parture lounges and ticketing lobbies. 
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E. Spatial Adjacencies 

The following adjacency matrix illus

trates the intricate spatial relationships 

involved in airport planning and design. 

The preceeding pages of this section have 

dealt in detail with airport activities 

and in particular with the people who per

form them and with the location of the ac

tivities. 

This matrix deals with the actual phy

sical location of spaces as they relate to 

one another. Careful attention must be paid 

to such physical relationships in public 

transportation structures to insure easy 

access and circulation as well as the con

servation of time. In public transportation 

time is the most precious of commodities. 

The following pages examine physical 

layouts in regard to basic terminal config

urations and the concepts behind them. 

The matrix at right is the "primary" 

matrix that deals with the more fundament

al spatial relationships of an airport. 

figure #17, Primary Airport Adjacency Matrix 

catering ^ 
plane maintenance^ 
plane tools J 

ground eauipment > 
line cargo J 
airline otfices j 

airport mot. A 
public toilets . 
observation areas^ 

ornd. equip.park.^ 
aircraft apron 
^fueling/waste 

"control tower J 

taxiways j 
runways 

65 



Additional matrixes can be derived focusing on 

various aspects such as security zoning or en

vironmental zoning. If conflicts arise between 

matrixes, priority will be given to the primary 

matrix and its related adjacencies. 

The figure at right illustrates an environ

mental zoning plan for this terminal project. 

Environmental zoning of spaces is extremely im

portant to such large structures as this because 

of the tremendous utility savings gained. 

mechanical 

figure # I8i Environmental Zoning Plan 

Zone 1: ticket lobby 
ticket counters 
airline offices 
crew lounges 

exhibit ion 
concourses 
lounges 
security 

I 1 
I public restrooms I 

J public phones J-

I advertising I 

I I 
Zone 2: cocktail lounges 

theatres 
gift shops 
restaurants 

Zone 3: airport offices 
employee restrooms 

press room 
airport police 

Zone 4: baggage claim 
baggage operations 
car rental agencies 
public restrooms 
public/courtesy phones 
rentable lockers 
building maintenance 
storage 
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The figure at right illustrates a security 

zoning plan for this terminal project. Security 

zoning of spaces is vital to airports in today's 

volatile world. Violence in the name of politics 

has heavily contributed to airport security dur

ing the last 20 years. However, terrorist acts 

are infrequent here and the bulk of airport sec

urity involves rather common and mundane moni

toring operations of concessions, airline of

fices and properties, airport offices and var

ious public spaces in the terminal complex. 

airport police 

Zone 1: airport offices 
press room 
security 
storage 
building maintenance 

Zone 2: video games 
vending machines 
cocktail lounges 
theatres 
restaurants 
gift shops 

lounges 
restrooms 
public phones 
concourses 
exhibition 

Zone 3: ticket lobby 
ticket counters 
airline offices 
crew lounges 
baggage operations 

Zone 4: baggage claim 
rentable lockers 
courtesy phones 
car rental agencies 

figure #19 , Security Zoning Plan 
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F. Terminal Concepts 

The physical relationships of spaces within 

airport terminal complexes have evolved through 

the years and today there are four basic term

inal configurations; the satellite; the pier; 

the linear; and the transporter concept. Each 

has variations according to need and many air

ports combine features as they expand and change 

scope. Each of the four has definite advantages 

and disadvantages. No one configuration has be

come dominant though the transporter concept is 

the least seen. 

Planners and designers of each airport have 

carefully considered all criteria concerning the 

given facility in utilization of one configura

tion rather than another. The following pages 

will define,critique and give examples of the 

four. 

* Concept Configuration 

a) definition (diagram) 
b) critique 
c) examples 

* Satellite 

a) The planes are arranged around a structure 

which is connected to the main terminal 

by a concourse above, below or at grade. 

^ 

figure #20, Satellite Terminal Concept 
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b) Advantages include having a structure that 

can accomodate a large number of planes in 

relation to the area it takes up on the 

ramp; accessibility to the main terminal 

which enables easy installation of mech

anical people movers in the connecting 

concourses; square or rectangular satel

lites with long sides perpendicular to the 

main terminal are preferred in regard to 

aircraft circulation. Disadvantages tend 

to out weigh those positive aspects. The 

negative features include minimal inter

ior spaces which restricts passenger flow 

and creates smaller waiting areas; out

bound baggage areas are limited; satellite 

expansion is prohibitive; ramp space for 

each gate overlaps one another causing 

conjestion for service vehicles; various 

sized planes don't "fit" well around com

mon satellites due to varied wing spans 

causing need for longer and more expensive 

jetways; and cramped ramp area places con

straints on aircraft movements while 

taxiing about. 

c) Houston Intercontinental, San Francisco, Ne

wark, Paris De Gaulle, Los Angeles, Cologne' 

Bonn, Raleigh/Durham, Tampa, Greattr Pitts

burgh, Toronto International and Frankfurt 

all have satellite configurations to one de

gree or another. 

figure #21, San Francisco International 
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figure #22, Interface Flow of Satellite Configuration 
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Pier 

a) The planes are arranged in a line at each 

side of a connecting concourse connected 

to the main terminal. 

^H 
^ ^ 

-----m-

^ i 
N-̂ - ^ 

^ 

h) Advantages include shorter walking distances; 

simple and efficient layout; easily expand

able at the ends; can be laid out in differ

ent formats; parallel piers make better use 

of costly ramp space; Y-configuration enhanc

es centralization of common services; and the 

T-configuration enables expansion without the 

need of constructing an entirely new building. 

Disadvantages include the fact that radial 

piers waste expensive ramp space; aircraft 

movement and taxiing at the "T" may conflict 

with movements and taxiing circulation with 

adjacent structures; T-configuration effic

iency lessens at the inner corners by wasting 

ramp area; and Y-conf iguration cau'̂ 'S prob

lems in trying to "fit" different sized air

planes next to one another. 

figure ^ 3 , Pier Terminal Concept 

figure #24, T-Pier Terminal Concept 

^ 

>S3 

^ ^ 
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c) New York's La Guardia, Amsterdam, Boston 

Logan, Chicago O'Hare, London Heathrow, 

Frankfurt and the Seattle/Tacoma airport 

all have pier configurations of some sor 

figure #25, Chicago O'Hare International 
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* Linear 

a) The planes are arranged in a single line 

at a concourse connected to other func

tional elements of the terminal. 

• > ^ 

— ^ . . 

^ i ! ^ . - . . . 

. ^ . . 

<i< 
^ ^ ^ \ \ ^ ^ ^ \ \ ^ ^ \ \ \ \ ^ \ \ ^ ^ ^ ^ • 

# 27 

b) Advantages of the linear concept include 

very short walking distances to, from and in 

the terminal; the ability to park I H H the 

departure gate (if known); and is the most 

simple of concepts. Disadvantages are more 

numerous including wider taxiways as compared 

to the pier scheme; building depth does not 

enhance efficient centralization of services; 

linear and pier combinations waste ramp area 

in corners; and the circular linear concepts 

cause inefficient ramp areas because large ex

panses are left between taxiways and the term 

inal. 

c) Boston's Logan, Kansas City, DFW and Phoenix 

are airports with linear configurations in

corporated into their designs. 

figure #27, Linear Terminal Concept 

figure #28, Circular Linear Concept 

# 28 
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figure #29, Kansas City International 
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* Transporter 

a) The planes are parked on the ramp away 

from the main terminal at pre-determined 

locations and transporting vehicles are 

utilized to take passengers to and from 

the plane. 

^ ' • 

^ )^ VfcT 
--(f^^ * / 

* .' 

^ t r 
/ ^ . 

E5S3 

b) Advantages include savings from not having 

expensive jetways; savings from not having 

expensive connecting concourses; aircraft can 

generally power themselves out from gates; 

and can be used as temperary configuration 

at larger airports while construction goes on. 

Disadvantages are many such as larger ramp 

areas needed; more ramp personnel needed; 

ramp conjestion increases; support vehicles 

are needed for vehicles; is not efficient for 

more than 15% transfer traffic; scheduled 

flights don't easily conform to configuration 

al limitations; late arriving passengers de

lay others boarding; total scheduled flight 

times must be extended due to vehicular 

travel time; and is generally efficient for 

terminals with 10 gates or less. 

c) Washington Dulles,Geneva and Montreal's new 

Mirabel airports are representative of the 

transporter concept. 

figure #31, Transporter Terminal Concept 
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After examination of the four basic con

cepts, certain conclusions can be made in ref

erence to their usefulness to the design of a 

second Chicago facility which is to accomodate 

as many as 10 million passengers annually. The 

transporter concept would be totally impracti

cal due to its limitations in effeciency. As 

stated earlier, the transporter concept works 

best in airports with ten or fewer gates. In 

addition to the lack of effeciency for this 36 

to 45 gate facility, the transporter concept's 

costs begin to exceed those cost outlays asso

ciated with buying and maintaining jetways. 

Lastly, the added conjestion of the ramp ser

vice area with large transporters driving about 

would be in direct conflict with trying to keep 

the ramp as controlable and effecient as poss

ible. 

A second concept, the linear, can be disre

garded for the most part because centralization 

of services is one of the prime design consid

erations to be incorporated in this terminal 

and the linear can not provide such centrali

zation. Linear terminals "stretch" facilities 

rather than grouping them in concise cores. 

However, those characteristics associated with 

the linear scheme that should be utilized here 

are shorter walking distances and the ability 

to park fairly close to the gates. 

The last two basic schemes, the satellite 

and pier concepts, in combination, probably of

fer the most advantages and the fewest disad

vantages in regard to their influence on the 

design of this Chicago facility. The satellite 

gives a structure that can accomodate many air

craft in comparison to the size of the adjoin

ing building (less costly) while the pier con

cept allows for acceptable walking distances 

and adequate terminal space for baggage opera

tions, servicing vehicles, etc. A combining of 

concepts will inherently bring about direct 

conflicts in designing a solution but after 

weighing all relevant factors, these latter 

two concepts are the ones that offer the most 

to the design of this airport terminal. 

The planning and design of this second Chi

cago airport facility is reflective of the the

sis and how it centers on empiricism as a basis 

of design. Through research, examination and 

comparison the architect will utilize the most 

practical features of the four terminal 
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concepts and create a "hybrid" design solution 

which best suits the various considerations re

lated to this project. Ultimately, the archi

tect will draw upon his own observations and 

experiences, as well as those of others before, 

in designing this airport. It is through others' 

prior experiences and observations that defin

ite 'patterns' have emerged that deal specific-

cally with airport design. In turn, the design 

of this and each successive air facility will 

add to the 'language' of airport design. Add

itionally, existing patterns will be reinforced 

and new patterns possibly developed. Because 

airplanes, airports and flight are so new to 

the human experience, today's architects have 

a great opportunity in defining and refining 

airport design language and patterns. 
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S P A C E S U M M A R I E S 

A. Airlines 

(47) Curbside Waiting (arrivals); 

(47) " " (departures) 

(51) Ticket Counter @ 720 l.f; 

(54) Airline Offices: 

(54) Baggage Operations: 

(51) Departure Lounges; 

(51) VIP Lounges; 

B. Public 

(51) 

(53) 

(51) 

(51) 

Ticketing Lobby 

Baggage Claim: 

Concourses: 

Security: 

Exhibition; 

Restrooms: 

the activity analysis section 

* all figures represent gross square footages 

10,800 

8,200 

5,800 

18,000 

66,400 

136,800 

16,200 
262,200 

36,000 

66,400 

150,000 

8,000 

16,000 

22,000 
298,900 

:e numbers 

sq. ' 

sq. ' 

sq. ' 

sq. ' 

1 in 

are footages 

C. 

(62) 

(62) 

(56) 

(56) 

(62) 

(62) 

(62) 

(61) 

(63) 

(63) 

(63) 

D. 

(55) 

(55) 

(56) 

(56) 

Concessions 

Restaurants: 

Gift and News Shops; 

Cocktail Lounges: 

Car Rentals @ 720 l.f: 

Rentable Lockers: 

Public Phones: 

Courtesy Phones: 

Advertising: 

Theatres; 

Vending Machines; 

Video Games; 

Administration 

Airport Management: 

Press Room: 

Airport Police: 

Building Maintenance: 

Storage: 

Mechanical: 

Terminal Totals: 

32,500 sq.' 

20.500 

10.000 

10.000 

1.600 

2,400 

1.200 

2.400 

15,000 

1,200 

5,800 
102,300 sq.' 

12,000 sq. ' 

1,200 

1,500 

1,000 

10,000 

32.500 
58,200 sq.' 

721,600 sq.' 

82 



E. Parking 

(44) Short-term Public 
(3,000 @ 300 sq.'): 

(44) Long-term Public 

(1,000 @ 300 sq.'): 

Employee (750 @ 300 sq.'); 

Rentals (300 @ 300 sq.'): 

Buses and Taxis: 

Combined Totals: 

900,000 sq.' 

300,000 

225.000 

90,000 

25.000 
1,540,000 sq.' 

2,261,600 sq.' 

"The terminal complex is dis
cussed in the context of the 
airport planning and design 
process, based on the premise 
that the effectiveness of the 
principal airport function -
the transportation of passen
gers - is proved in the apron 
terminal area, where the move
ments of aircraft, people, and 
ground transportation vehicles 
must efficiently interact to 
achieve the necessary and de
sired levels of productivity."7 

The above square footages have been derived 

primarily from one source; Walter Hart's THE 

AIRPORT PASSENGER TERMINAL. In this work, Hart 

examines in detail the various spatial require

ments for not only terminal interiors but also 

for airside and landside needs. Advantages and 

disadvantages of aspects are discussed as Hart 

illustrates the intricacies of this complicated 

building type. The premise of his book is; 

Secondary sources for the square footages de

rived are my own experiences and observations 

of airports (Lubbock's in particular) during 

the past eight years as an airport employee. 

* all figures represent gross square footages 

* figures in ( ) are page reference numbers in 
the activity analysis section 

7 Walter Hart, THE AIRPORT PASSENGER TERMINAL. 
(New York: Wiley & Sons,1985),p vii and viii. 
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C O S T A N A L Y S I S 

A. Average Building Costs 

Airpor t Terminal Building (721,600 s q . ' ) ; 

Building System 

General Conditions 

Concrete 

Masonry 

Metals 

Therm./Moist. Protect. 

Doors/Windows 

Drywall 

Acoustics 

Flooring 

Painting/Staining 

Specialties 

Equipment/Furnishings 

Conveying Systems 

Mechanical/Plumbing 

HVAC 

Electrical 

$/sq.' 

5.86 

14.12 

1.83 

13.74 

1.83 

.38 

6.34 

2.79 

3.46 

3.55 

6.34 

9.22 

1.83 

6.82 

9.70 

8.26 

% Total 

6.1 

14.7 

1.9 

14.3 

1.9 

.4 

6.6 

2.9 

3.6 

3.7 

6.6 

9.6 

1.9 

7.1 

10.1 

8.6 
$ 96.07 100.0% 

* All estimates based on 1988 Dodge 
ASSEMBLIES COST DATA. The costs 
and percentages used are based on 
a 'high average scale'. 

B. Cost Calculations 

a. Building Costs (§ 96.07 sq.')69,324.112.00 

b. Fixed Equipment (8% of a.) 5.545.929.00 

c. Site Development (15% of a.) 10,398.617.00 

d. Total Construction (a+b-fc) 85,268.658.00 

e. Site Aquisition: 
terminal and parking with 
utility lines totaling 52 
acres or 2,265.120 square 
feet § $ 1.65 per sq.' 3.737,448.00 

apron, runways, taxiways. 
service roads, etc.. tot
aling 5,000 acres § 
$ 5,000.00 per acre 25,000.000.00 

f. Movable Equipment (8% of a.) 5.545.929.00 

$119,552,035.00 

g. Professional Fees (6% of d.) 5.116.120.00 

h. Contengencies (10% of d.) 8,526,866.00 

i. Administrative (1% of d.) 852,687.00 

$ 14.495.673.00 

j. Sub-Total 134.047.708.00 

k. Airside Site Development 
and construction 134,047,708.00 

1. Total Budget $268,095,416.00 
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C. Funding 

The Airport and Airway Improvement Act of 

1982 was enacted by the federal government to 

further aid the nation's air transport facil

ities. This act is commonly refered to as the 

'Airpory Trustfund'. The bill is funded 

through user fees nation wide. Currently 

there is a bit more than eight billion dol

lars in the fund. Federal participation in 

funding new airport construction is typically 

as much as 75% of the total project cost: 

"The federal share of eligible 
projects was set at 75 percent 
for primary commercial service 
airports which enplane at least 
0.25 percent of the total an
nual passengers...." 8 

This correlates into federal monies being ap

proximately $ 201,071,562.00 of the estimated 

268,095,416.00 needed for completion as fig

ured in the cost estimate data. The remaining 

25% would be divided between state and local 

governments. State funds are derived from 

taxes on aviation fuel sales, aircraft regis-

8 Robert Horonjeff and Francis X. McKelvey, 
Planning and Designing Airports,(New York; 
McGraw-Hill,1983),p 48. 

tration fees, state owned airport revenue bonds, 

state general funds, transportation funds and 

various licensing fees. Local monies are most 

commonly gained from the sale of revenue bonds. 

As a result, the state of Illinois and the 

greater Chicago area would each be responsible 

for raising $ 33.511,927,00. 

D. Project Analysis - "Front Door" Approach 

Building Area Cost/sq.' $ 96.07 

Gross Building Area 721,600 sq.' 

Building Budget $ 69.324,112.00 

Project to Building Ratio 3.9 

Total Project Budget $ 272.364.037.00 

Gross Income Multiplier 20 yrs. 

Potential Gross Income $ 13,518.200.00 

Gross Leasable Area 541.200 sq.' 

Market Rent/sq.'/year $ 24.98 

In addition to being charged per square foot per 

year, leasees are typically gharged a percentage 

of their receipts as part of their yearly rent. 

This percentage method does not apply to airline 

rental space but to concessionists only. Restau

rants, gift shops, cocktail lounges, advertising, 

car rental agencies, parking, etc.. are 
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considered as concessionists. Airport operating 

costs for the larger airports are easily self-

funded; 

"Large commercial airports in 
the United States are capable 
of generating the revenues ne
cessary to finance capital de
velopment projects....appear 
to have little difficulty fin
ancing operating expenses and 
airport development costs from 
revenues obtained through air
line fees, concessions, rent
als and other charges at the 
airport." 9 

Airports can be extremely profitable consid

ering the monopoly of power they wield in fee 

and rental decisions. Various methods are used 

for calculations but the most common one is the 

"residual costs" method. In this method annual 

airport operating costs are reduced by all non-

airline revenues. Those costs that are still 

left are divided between the terminal area and 

the airfield area. Once calculations are figured 

percentages can be derived and landing fees tab

ulated : 

"This type of cost recovery 
approach essentually guaran
tees that the airlines will 
provide the revenues neces
sary to cover airport costs." lo 

Ideally, from the airlines' standpoint, con

cessionists would pay a maximum in covering 

costs. In other words, the airlines would like 

to see the airports operating at a "breakeven" 

point which minimizes airline rents and fees. 

The following table shows a percentage breakdown 

of revenue producing categories: 

(table appears on next page) 

9 Ibid.,p 47. 10 Ibid.,p 56. 
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Annual enplaned passengers 

Hcvcmic category 

Airfic'KI ari'a 
.Air-canitT iatuliii^ (rt-s 
Oliu-r Ltiuliiii; Ices 
l''ii(-l ;iii(l nil sairs 
.Airline (Mtciiiins h-cs 
.•ViriTall parkiim 

llani:;ir ;iii(i liiiildinv^ arra 
Trnninal artM 
Systems and services 
Concessions 

Airport ])arkiim 
Car rental 
Restaurants and Innn^es 
.Advertising 
Ground transportation 
Flight insurance 
Hotel and motel 
Miscellaneous 

Total 

Crci Iter 
than 

2,0()().()()() 

27.(i 

l l . t 
12..S 
4.3 

•13.W 

100.0 

25.1 
0.1 
().«J 

I.I 
0.1 

15).7 

8.2 
A.H 
0.6 
1.9 
2.3 
1.8 
4.6 

500,000 
lo 

2,000,000 

32.1 

11.6 
13.3 
3.1 

3*).5) 

100.0 

22.5 
0.6 
1.6 
.5.3 
1.1 

15.5 
10.3 
5.5 
1.2 
1.9 
2.4 
1.6 
1.5 

250,000 
to 

500,000 

3I.!J 

13.6 
18.7 

1.0 
31.8 

100.0 

19.0 
I.O 

10.0 

1.9 

11.5 
10.2 
5.9 
0.9 
0.7 
0.7 
0.1 
1.8 

125,000 
lo 

250,000 

.30.2 

20.2 
11.8 

t.O 
30.8 

100.0 

l().5 
12 

10.() 

1.9 

11.0 
8.0 
3.5 
1.5 
1.9 
0.7 
1.5 
2.7 

Less 
than 

125,000 

n.-) t 

.S.9 
2.3 
.S 1 

2.f) 
13.9 
10.5 

1.0 
19.1 

2.1 
6.8 
2.5 
1.2 
0.2 
0.5 
0.1 
6.0 

100.0 

sot-RCK: Federal Aviation Administration (3). 

table #4 . Percent Distribution of Operating 
Revenue Sources at Air-Carrier 
Airports by Annual Enplaned Pass
engers 
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