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Thesis Proposal

The major problem facing Dress Regional Airport at
this time is the inadequacy of the present terminal facil-
ilies. Although expansion of the existing facilities in re-
cent years helped solve Evansville's immediate problems, it
did not facilitate future needs. This project agsumes the
construction of a new crosswind runway, similar to the
runway proposed by Ralph H. Burke, Inc., Airport Consultants.
(197G) My proposal is to investigate the use of the existing
Sunbeam Plastics Building and surrounding apron areas and
design a new terminal to mect projected growth of air pas-
sengers. This building is near the new FAA offices and tower,
and is in an advantiageous spot for a ternimal. It has a close
relationship to both the existing runway and the proposed
new runway.

The solution to the project entails determination of
necessary interactions between people, land transportation,
services, and aircraft, with promary interaction being cirec-
ulation. %his project will allow smooth transition between
existing and new facilities, minimizing operational interrup-
tions.

The Sunbeam Plasics Building is an o0ld military air-
craft modification plant which is a larg e free spanning
structure. It has a sqaure foot floor area of approximately
75,000 sq. ft. This project will most likely be an adaptive
solution, and could deal with the redesigning of the inter-
ior of the existing building as well as the possibility of
a new siructure. Because this project has these qualities,

I believe it will make an excellent Thesis project.

Because my father has always kept his plane zt Dress Re-
gional Airport, and because I have always lived nearby, I
have spent many hours observing and particCipating in the

ac§1v1tiea there, Michael J. Buente
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Project Goals and Qbjectives

1.

Design a terminal and support facilities to meet the
projections of 1990. This includes passenger handeling,
airline operations, convienence facilities, management,
circulation of baggage and frieght, and vehicular cir-
culation and parking.

Create a facility that allows a smooth transition be-

- tween air and land vehiculat traffic.

Make use of existing buildings when feasible.

Create a gateway to Evansville which gives an initial
impression, to an airline passenger, that is favorable to
Evansville and the community.

Minimize operational interruptions while making the tran-
sition between new and old operations.

Create a facility that will except expansion for future

needs,
Co~ordinate with the conversion of the o0ld terminzl to a

Fixed Based Operator facility which would serve businessa
Jets and charter flights. It should also co-ordinate with
the air frieght terminal which will have its own apron.

Design Assmptions

1. Based on the Burke study,ithe average number of seats on

3.

an aircrafi serving Evansville will increase from the pre-
sent 70 seats to about 170 seats. Therefore, it is assumed
that DC-10 type aircraft will be operating at Evansville
by 1999.

- This project assumes that a new crosswind runway will be
built in the location as recommended by the Burke study,
This project assumes that IND. Highway 57 could be re-
routed to meet Highway U,S.41 by means of Interstate 64,
thus allowing vacation of a portion of Highway 57 which

runs’ north of the airport. This course of action is
proposed by the Burke study, and is assumed that it can
be followed if it seems beneficial to the project.



Reason for the Project

The rapid growth of aviation facilities at Dress Region -
al Airport, Evansville, Indiana, has caused many problems for
the airport and the coumunity. The primary cause of this
growth was a economic revitalization of Evansville which
started about 1962. The introduction of almost total jet
service in 1967 showed the facilities to be inadequate, so
consequently, additions to the terminal were made. The pre-
sent terminal does a umoderate job, but it is inhibiting ex-
pransion of the airline services to meet passenger projections
of the future. As as example, when two airliners are at the
terminal at the same time, the facilities are swamped, While
realizing that this situation is a rare one at present, it
shows the immediate need for expansion for the future.

Another problem facing Dress Regional, is the fact that
there is no crosswind runway. The present NE-SW runway is
adequate for 96% of the wind conditions, but unsafe for the
other 4%. The main problem hovever, is the lack of an adequate
secondary runway capable of handling commercial airecraft in
the event that the NE-SW runway must shut down. (ie. a collapsed
landing gear on a plane, or runway repairs) When this happens,
Evansville is without commercial air service. In my opinion,
The Evansville Air Board should adopt the runway layout in
the Master Plan Study by Ralph H. Burke, Inc. {1970)

In my opinion; there are four courses of action avail-
able to Evansville if they intend to keep up with the demands
for a modern airport. One is to buy land and construct a new
airport, probably near Interstate 64. Another is to acquire
land near the present airport to build both a new terminal
and a new runway. Thirdly, they can aquire land for the run-
way only, and build a new terminal on land they already own.
The fourth option is to expand and/or build a new structure
at the present terminal site. Although it is questionable
which course of action is the best one, this project deals



with the third course of action. This project will invest-
igate the use of the existing Sunbeam Plastics Building
(which the Airport Authority owns) and surrounding apron
afeas in an attempt to find a viable solution to expansion
to meet projected growth while making use of existing facil-
ities. This is not to say that this is the best solution.

to Evansvilles airport problems, economically speaking, but
it does seem to have some economic attractions.” At most, this
project will show what type of facilities that this site can
accomodate. This project could possibly help the Evansville
Air Board make a decision on how Dress Regional Airport will
grow

Advantages of the Site

1.~- The site is at the intersection between the present in-
' gtrament runway and the new runway.

2.,- The site includes the new FAA offices and tower

3.~ The site has an existing large free span structure and
existing concrete apron areas.

4.- The site is presently owned by the Airport Authorty, or
at least a large % of it.

5.~ _If the portion of highway 57 running through the site is left
open, the terminal could have access from two major
highways from different directions. In either case,
(close or open) 57 can serve as the major access te the
site.

6.~ The site is far enough from U.S. 41 as to permit a clover
leaf type intersection for an entrance into the termi-
nal. (unlike the existing terminal)



History of Client Qperation Growth

Dress Regional Airport was opened for air operations
in 1929. It was built on 278 acres of land which included
a grass landing strip and Hanger #1, which is now leased to
ketro City Aviation Inc.

In 1941, three concrete runways were constructed., These
runways were each 3500 feel by 100 feet., Hanger #2 was built
at this time and 177 acres of additional land was acquired.
In late 1941, the Republic Aviation Plant(now the Whirpool
Corporation Plant) was built to produce P-47 Thunderbolt
fighter aircraft,

The Federal Governnent consiructed a military plane mod-
ification plant in 1942. It is presently owned by the air-
port authority and leased to Sky Service Corporation, which
in turn subleases to Sunbeam Plastics Corporation.

The Federal Government spent additional funds during the
war to lengthen and widen two of the runways. This included
the N-S and NE-SW runways.

In 1945, the first terminal building was constructed,
as a temporary facility, and is presently the office of Tri-
State Areo Inc. In Oct. 1946, the Federal Govéernment returned
the temporary wartime facility to civilian operations. In
1948, the presentlterminal building.was constructed, and air-
craft ramps, taxiways and roadways were constructed in 1951.
The Evansville-Vanderburgh Airport Authority was established
in 1959.

Since 1962, the principle additions to the airport have
been the acquisition of some 700 acres of land, the length-
ening of the NE-SW runway to approximately 8000 feet, and
the extension of the taxiways. Other changes included elec~
trical system and instrament improvements, the relocation of
Highway 57. and part of the KRew York Railroad tracks. The ad-
dition of four new hangers have increased general aviation

at the airport,
Recent expansion of the terminal consisted of enlarging



the airline operations, the baggage claim, waiting lounge,

and the rest rooms. At the same time the parking was ex-
panded, and a new vehicular entrance and roadway was built.,

In 1976, a new tower, which also houses FAA offices was
errected near the present Sunbeam Plastics Plant. As of this
time, no future expansion is planned; so how Dress Regional
Airport will expand in the future is only speculation,

Population and Air Carrier Passenger Potential

The population of the community plays a major part in
evaluating air carrier passenger potential, Estimates of
air carrier traffic depends largely on the pepulation growth
of the community and the travel characteristics of the people.
Evansville has no rail service and no Interstate Highways
passing through it. Interstate 64 does run E~W through In-
diana, but is at least ten miles north of Evansville. Evans-
ville does have bus seryice, but airline service is the ma-
jor gateway to Evansville. Although Evansville experienced
rapid growth starting, in 1962, its population growth has
slowed congiderably. The population of Evansville in 1975
was 144,124 and is estimated to be 156950 by the year 2000.%

Dress Regional serves more that just the citizens of
Evansville in that it is the major airport in the Tri-State
area, This can be seen in the fact that on the average day,
60% of the automobiles in the terminal parking lot, are from
out-of;state?jFor this reason, the Evangville Standard Metro-
politan Statistical Area (SMSA) population,. which includes
Evansville, Vanderburgh County, and Henderson County, Kentucky,
must be taken into consideration in estimatirg air carrier
passenger potential. The estimated population of this SMSA
area in 1990 is 273750 people.* Although this SMSA area serves
as the primary air trade area, a secondary air trade area
ecompasses an area within a 30 milé radius of Evansville.



If the facilities at Dress Regional Airport are expanded,
Evansville may attract passengers from smaller cities that
currently have very limited air carrier service. These cities
include Owensboro and Paducah, Kentucky; Marion-Herrin,
Illinois; Mt. Vernon and Lawrenceville, Illinois; and Vincennes,
Indiana.

From the estimated population of the SMSA in 1990 and
taking into account the secondary air trade areas,'the probable
annual passenger movements will be 1095000, and the peak hour
passenger movements will be 554.5



Terminal Configurations

When looking at terminal configurations, there is one
attribute that the configuration must have. That attribute
is flexibility. A factor that the designer may consider
stable is that of change. Aircraft change is size and main-
tenance, service requirements, and capacities. Terminal sys-
tems change as technology improves. Therefore, public spaces,
baggage claim, ticketing, holding rooms, and corridors must
be able to adapt to meet these changes. Deficiency in term-
inals, when change occurs, may be resolved by technological
means. These deficiencies, on the other hand, can be reme-
died much easier through flexible design proceedures at the
outset of the project. Therefore, flexibility can not be
stressed enough.

The method of accepting aircraft to the terminal is the
one most important influence dn the confifuration of the
building, both in form and circulation. There are four basic
terminal concepts. These are the pier, satellite, linear,
and the transporter.é( diagrams and descriptions are on the
following pages) These basic terminal configurations are the
result of a evolutionary process. In a simplified form, there
are three generations of terminals. The first generation term-
inal occured in about 1930-50. It was a simple building which
permitted direct interchange from airport access modes and
the aircraft. Evansville's present terminal is this type.
Second generation terminals were built in the late 50's a=s
a result of increased air traffic and the need for more gates,
These extra gates were usually attached to existing 1sit gen-
eration terminals, usually through concourses with walkways
to serve for both enplanning and deplanning passengers. This
type of terminal is tne most common in the U.S. and Europe,
Third generation terminals have now evolved as a result of
the need for more gates which cannot be effeciently solved
by the addition of more concourses, The primary difference
between 2nd and 3rd generation terminals is the way passen-



gers are moved to the plane and by the means that baggage is
processed. Mechanical devices { people movers, mobile lounges)
have replaced walking because of the grezt distances.

Aircraft Parking

There are several types of positions that an aircraft
can park at a gate; nose-in, parallel, angled nose-in, and
angled nose-out., Some of the advantages and disadvantages of
each follow:

nose-in Plane pulls perpendicular to the gate with the nose
as close to the building as possible, and maneuvers
into position under own power. It must then be towed
out, '
advantages:
.1. Requires the smallest gate area for a given plane.
2. Low noise levels and no turning movement,
3. No jet blast toward the building.
4., The nose is close to the building, hence, short
bridges.
disadvantages:
1. Requires the use of towing equipment.
2. Rear doors are too far from the building to be
used effectively for loading or unloading.
- 3, The towing maneuver may take up to 2 minutes.
paralliel
advantages:
1. Easiest maneuvers for the aircraft.
2. Low noise and jet blasti,
%. Both front and rear doors can be used.
disadvantages:
1« Long loading bridges must be used.
2. Uses a long gate position.



angled nose-in

Similiar to the nose-in, but can maneuver in and out
of the gate on its own power, However, it has a larger
noise level and requires a larger gate area than the
nose-in.

angled nose-put

Can maneuver in and out of the gate on its own power.
Requires riore gatle area than the nose-in but less than
the angled nose-in. It has a high noise level and jet
blast level.

Apron Service Requirenents

Aircraft need to he serviced at ther respective gates.
While most of these services may be accomplished by means of
mobile units, there is a need to limit apron congestion as
much as possible. Hence, there is a trend to replacing mobile
units with fixed installations. Some of these installations
and there requirments are as follows:

Aircraft fueling

Hydrant systems are the most popular of fueling systems.
A valve is mounted flush with the pavement of the apron,
and a hose reel, meter, filter, and air eliminator are
contained in a mobile self propelled unit. While this
does not eliminate the mobile unit altogether, its size
is greatly reduced. over tankers, The mobile pumping unit
also reduces the cost and maintenance of having these
pumping facilities at each gale. Each grade of fuel re-
quires a seperate hydrant,

Electric Power

Electric power is necessary at the apron for the aircraft
prior to engine starting, O0ften it is neccessary for the
starting of engines itself, For fixed installations, the
most satisfactory technique is to bury conduits under

the apren, terminating them at the supply point. This
should be some distance from the fuel hydrant.



Aircraft Grounding

Grounding facilities are required to ground the planes
and pumping inits from static discharge. The location of
this facility will be near the hydrant valves.,

Apron lighting ‘

Adequate lighting of the apron is required and each gate
should be well illuminated when possible. This lighting
eliminates the need of headlights on ground vehicles which
can:lead to confusion on the apron area., Uniform lighting
is desired, but pilot glare should be eliminated. Flush
up-lights are required for the underside of the aircraft.
This allows lighting for the service crews,

Aircraft Handeling Equipment

In certain parking configurations (ie. nose-in) mechan-

ical equipment may be used to maneuver the aircraft,

1. Turntables on which aircraft wheels would be posi-
tioned and the aircraft would be rotated at the gate.

2. Drag lines with subpavenent driven cables.

3. Tugs or a unit that attaches to the planes landing
gears and rotates the main gear wheels and maneuver
the plane. |
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Flight Interface
The following facilities should be provided for the passen-

gers between the proccessing area and the apron area:

1. Space for agsembly of passengers adjacent to air-
craft gates. These gate lounges are used for a
holding area following the security check, as well
as an area to assemble passengers for a particular
flight.

2. Conveyance facilities, including moving sidewalks,
buses, or mobile lounges, depending on the handling
concept used. .

3. Loading facilities, including jetways, nose bridges,
stairs or escalators.

4. Conveyance facilities for passengers who are trans-
fering between flights.

il I (] wwaner oo

| I

Typical aircraft loading jetway

ELEVATES 1O
AIRCEAFT

TERMINAL

Typical mobile lounge
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Processing

Three major design objectives relating to passenger
processing include:

1. Minimize delay in processing of passengers and baggage.

2., Minimize walking distances,

3. Protection from the elements.

As mentioned before, flexibilitly of the building design to
allow change is essential.‘Since this project will most likely
include adapting a large existing stiucture, which will most
likely serve as a shell, flexibility should not become a

great obstacle,

Vertical seperation between primary processing active
ities has the same advantages as the vertical seperation of
vehicular arrivals and departures. With a one-level system,
seperation between arriving and departing passengers, and
baggage handling occurs horizontally., With this system, stairs
are normally used to load passengers onto the aircraft., This
is suitable for terminals not exceeding 1 or 2 million pass-
engers annually, which would apply to Evansville, Two-level
terminals seperate the processing areas from the baggage han-
dling areas. One method is the same as the one-level with
the exception of the baggage handling being on the lower level,
Another method is to have the departing-passenger-processing
on the upper level and the arriving- passenger-processing,
including baggage claim, at thelower level. In this config-
uration, vehicular access and parking occcurs at both levels,
one for arrivals and one for departures, With both of the .
multi-level configurations, an obvious advantage is that the
passenger handling level is at_tpe same height as the air-
craft doorsill. A multitude of variations can be made from
these basic configurations, ‘these configurations combined
with the different flight interface configurations make a
variety of possibilities for passenger processing. (see flow
charts)



Activities in the Processing System
Departures:

1. counters for ticketing and baggage check-in.

2. counters for security check (prior to enplanning)

2. holding areas following the security check, should

be comfortable for passengers waiting to board.
Arrivals:

1. conveyence of passengers who are transfering flights

2. Baggage claim for arrivals.

In addition to these processing activities there should
be waiting rooms (seperate from holding rms.), observation
areas for visitors, rest rooms, and convenience facilities;
restaurant, bar, concessions, barber, car-rentals, insurance,
ect.

Circulation should be easily followed by the traveler,
with information boards for displaying flight schedules,ect,
The placement of management facilities should preferably be
at an upper level in a position that enables the manager to
observe the terminal areas. '

Baggage Systems
The activities needed for processing of outgoing bag~

gage include:
1. Conveyance from baggage check-in points to central
sorting area. |
2. Sorting of baggage according to the aircraft on which
it departs,
3. Conveyance of the sorted baggage to the appropriate
gate position.
4. Loading baggage onto the aircraft.
For incoming baggage, processing activities include:
1. Unloading.
2. Conveyance from gate positiona to central sorting areas
3. Sorting out baggage that needs transfering to another
flight,
4. Conveyance of baggage to claim areas,



There are a variety of claim systems that can be used at

the baggage claim; simple shelf, rotating carousel, jet
claim, and race irack. Whatever is used, baggage claim areas
must have sufficient space for passengers to assemble., With
conveyor-belt systems, it is possible to check-in and claim
baggage at romote locations such as parking garages.



Terminal Building Space Requirements (1990)

554 peak hr. passen-
ger movements

Description Sq. Footage or Number
terminal gates ; 8

car parking spaces (public & employee) 1025
public parking 840
employee parking 185
auto rental spaces&ready) 92
auto rental spacesg(storage) 428
length of ticket counter L.F. 120
length of baggage claim counter 135
waiting room seats - 300

(includes holding rm.)

Airline Space

holding area 3600
ticket counter 960
operations 13540
baggage claim 5400
storage space 1600
maintenance 4000
cargo space (seperate bldg.) 10700
Sub~-Totale--—meeea 15800
Other Space
ticket lobby 3000
waiting room 5500
t.v. lounge 480
restaurant (kitchen, dinn.
and coffee shop)} . 7800
bar 1200
concession 300
insurance 200
public toilets 2100
- barber shop 300
rent-a-car 500
mechanical and equipment rm. 2500
Sub-Total~v~emmeee 33880
Managment
airport administration 1500
atorage and equipment rm. 423
weather bureau 1060
toilet 60
corridors, stairs & entrance - 489
(assuming upper level) R
Sub-Total————=—=~ 3532
concourse 20000
corridors, vestibules,

entrance, and display area 8850

TOTAL ~m—emmee 102062
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Ground Access to the Airport

Access to the airport should not be difficult, danger-

ous, or congested., While these characteristics seem self

evident, to many airports cause tension for the traveler

from the time he approaches the airport until he has left it
far behind. Options that should be considered at Dress Region-

al are:
1.

Provide more than one route of vehicular access. If
highway'S? is left open, this can be possible with-
out building any new major access roads.

Separate the various types of vehicular traffic in the
airport area. Separate levels of access and depart-
ure, including underground levels, could be used to
accomplish this.

Provide for smooth flow of traffic on and off access
roads. Thisg can be done by constructing cloverleaf
type interchanges.at 41 and 57 and if 57 is left open,
there should be a flowing interchange at the terminal
also.

-It would be advantageous to keep air frieght trucks

out of the terminal access roads. Therefore, the
existing cargo building should be maintained and a
connecting road or railway should be constructed be-
tween the new terminal and the cargo building., This
route can serve air frieght trains as well as passen-
gers who transfer from commercial flights to charter
or private flights,



Parking

Parking problems can be expected 1o grow as air traffice

grows, even if public transportation is used. PFacilities

for parking should give primary consideration to passenger

and baggage-handling. Some options to be considered fto handle
the parking problems are:

1.

3.

Provide separate parking areas, according to pur-
pose for which a vehicle is brought to the airport.
Access to the terminal should not be the same for
passengers, employees, and visitors. Employees and
visitors may be required to park a greater distance
from the terminal than passengers.

Multilevel parking facilities decrease land use area
and reduce walking distances.

Control procedures related to parking may be necessary
to ensure parking for passengers. Parking space reser-~
vations for travelers who store their cars at the air-
port while away might be sold with the advance pur-
chase of a ticket, ensuring the traveler a slot and
giving parking management information of expected
traffic.

Space Requirements

public parking 840 spaces

employee parking 185 "

auto rental parking
ready .92 "
storage . 428 "



Footnotes

1. Burke, Ralph H. Ilnc., "Master Plan Siudy for Dress
Memorial Airport", Chicago-Park Ridge, Illinois, 1970.

2. Obtained from Evansville Area Plan Commission.,

3. Obtained from Col. James B. Stapleton, Airporti Manager.
4, Adjusted from Burke, op. sit.

D Adjusted from Burke, op. éit.

6. Wood, John, Airports.
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