


Fed era 1 A v ia t io n Agency 
p/ lAT\O& 

bL 4 J  / 

AhVISORY 

___- 

S U B J ECT : AIRPORT CARGO FACILITIES 

AC NO : AC 150/5360-2 

AIRPORTS 

EFFECTIVE : 
4/6/64 

1. PURPOSE 

This advisory circular presents background and 
guidance materinl on air cargo fncilities. This in- 
formation has been developed to encourage the 
growth of all segments of the air cargo industry 
and to provide assistance in the plnnning of air- 
port fncilities. 

2. REFERENCES 

Other Federal Aviation Agency publicntions 
which provide additional related information nre 
the following: 

n. “Airport Design,” 1981, Supplement No. 1, 
1962. 

b. “Airport Terminnl Buildings,” 1980. 

3. AIR CARGO INDUSTRY 

In  the broadest terms, the air cnrgo industry in- 
cludes that segment of commercinl n i r  trnnsporta- 

tion which hnndles the transfer of everything but 
pnssengers nnd bnggnge. Air freight, nir expreM, 
nir mnil, and parcel post nre nll pnrt of the air 
cnrgo picture; but mail nnd parcel post lire usunlly 
hnndled in gronnd facilities which nre separnte 
from the normal airport cnrgo fncilities. This ad- 
visory circulnr discusses the latter in  detnil. Air- 
port Mail Fncility requirements am n specinl cnae 
within the province of the Post Office Department 
nnd not covered in  this publicntion except for stn- 
tisticnl data and brief references. 

4. HOW TO GET THIS PUBLICATION 

Obtnin ndditionnl copies of this circulnr, AC 
150/5380-!!, “Airport Cnrgo Facilities,” from the 
Federal Avintion Agency, Distxibution Section, 
IIQ-138, Washington, D.C., 20553. 

COLE 31omow, Director, 
Airports Seroicc. 
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CHAPTER 1. AIR CARGO INDUSTRY 

SECTION 1. INTRODUCTION 
1. AIR CARGO, PAST TO PRESENT 

a. In  1910, when Philip 0. Parmalee flew a bolt 
of silk from Dayton to Columbus, Ohio, in a 
Wright Brothers biplnne, the n i r  cargo industry 
was born. However, it did not begin to spread its 
wings in the United States until more than 80 
years after this historic incident. The “bush” 
flyers of Canada were supplying outlying regions 
of that country early in aviation history. During 
the twenties and thirties, industry in some coun- 
tries of Europe and Latin America was profiting 
by shipping commodities by this new mode of 
trnnsportation. 

Although some commercial airlines were stow- 
ing freight on passenger aircraft as early as 1932, 
it wns not until 1944 that the first regularly sched- 
uled all-cargo D G 3  service was started by a cer- 
tificated carrier. During World War 11, the air- 
plane demonstrated conclusively its capability of 
hauling almost every conceivable commodity, large 
and small. Following the War, the air cargo in- 
dustry began to grow; and by 1947,38 million ton- 
miles of freight were carried domestically. Eco- 

nomic soothsayen at all levels were optimistic 
nbout the future of the air cargo business. 

2. EARLY FORECASTS AND PERFORMANCE 

a. The Department of Commerce, Civil Aero- 
nautics Administration, in a stuff study issued in 
1952, forecasted that by 1955 this growing domestic 
industry would be flying an estimated 400 million 
ton-miles of cargo. I n  contrast, some elements of 
the industry were very optimistic and had fore- 
casted over a billion ton-miles by 1955. Actual 
growth, however, fell considerably short of this 
mark. The 350 million ton-miles flown in the year 
1955, and slightly more than 600 million ton-mileu 
in 1980, quite closely followed the more con- 
servative forecasts. 

b. Figure 1 is a graphic presentdon of the 
air cargo industry’s growth in the United States 
from 1950 to 1062 nnd indirntes the nominal 
growth during this period. The growth patterns 
of four communities with cargo operations over 
this same period are illustrated in figure 2 on 
page 3. 

PO.. 1 
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SECTION 2. GROWTH POTENTIAL 

3. MODES OF TRANSPORTATION. Air cnrgo busi- 
ness interests have been cnntious in prepnring plnns 
for future growth perhnps because of early errntic 
growth and Ing in renrhing the more optimistic 
predictions of nccomplishment. Unquestionably, 
n high potential for increased business exists. I n  

1061, only six-hundredths of 1 percent of all do- 
mestic intercity freight wns shipped by nir. Pig- 
lira 8 illnstrntes intercity ton-miles, public and 
private, by sarfnce modes of trnnsportntion for 
the two-deciide period ending in 1060, RS reported 
by the Interstnte Commerce Commission. 

1400 I 1 I Q 
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4. TRENDS IN AIR CARGO TRANSPORTATION 

a. The conversion by major air carriers to tur- 
bojet and turboprop aircraft which began in 1057 
11:is had an effect on the aiir cargo industry. The 
baggage compartments of these coinlintat ion pae- 
senger aircraft have several times the carrying 
capacity of like compartments of piston-type air- 
craft. These combinnt.ion-type aircraft will con- 
tinue to maintain an importaut role in the total 
supply of air cnrgo trainsportation. Many of the 
large piston-type aircraft, have been converted for 
all-cargo operations. The all-cargo aircraft, Can- 
adnir CL-44, Boeing B707-321C, I3707323C, and 
B707-373C, and I)ougl:is DCaF,  have been inte- 
grated into air freight service; the Boeing B707- 
320C and B707331C have been on order for mme 
time with delivery heginning this year; and the 
Lockheed L-300, commercial venion of t,he C-141, 
is scheiluled for delivery in 1066. This increased 
available capacity for transport,ing air cargo has 
caused aviation interests to re-evaluate t,otnl indus- 
try potential. 

b. Together, the air carriers and aircraft manu- 
fwturers have embarked on a program of research 
on commodities being carried by surface transport. 
The types and densities of various commodities 
shipped, as well as their origin iind destination, are 
being closely shdied in an effort t,o develop a basis 
for better forecasting. Progrnnis of study for 
more efficient management and materials handling 
systems have been initiated. The progress of the 
17.S. Air Force in its development, of air freight 
facilities for the Military Air Transport Service 
is being watched closely by the aviation industry. 
Most of the studies being made are aimed at find- 
ing ways to reduce total operating costs which 
wonld place the air freight c,nrrien in a better posi- 
tion to compete with surfiice trnnsport wirriers. 
Information availrtble indicates that costs to the 
shipper are in the range of 3 cents to 8 cents per 
tonmile by snrface transport in contritst to an 
average of 25 cents per ton-mile for the Snnie serv- 
ice by air. 

1 

Pogo 5 

c. Trends in the industry point to: 
(1) Mechanized systems for gronnd handling 

of iiir freight. 
(2)  Iutegration of systems with ground and 

air tr:unsportntion and miterials hiindling opera- 
tions. 

(3) Containerization of shipments. 
(4)  Autoiurttion of documentation and com- 

munication in :in effort to reduce indirect, costs of 
terniiiml handling. 

(5 )  Utilization of all-cairgo aircraft, desibmed 
specific:illy for the carrying of air cargo and cn- 
pible of handling larger loads, traveling greater 
distances, and operat ing at, much lower systems 
costs. 

5. GROWTH FORECASTS 

a. Some forecasters remain optimistic about the 
fotrm growth of the ii,ir cargo industry and are 
predict.ing n rate of growth of as much as 25 per- 
cent per year during the decade ending in 1070. 
This would indicate that there will be about 6 bil- 
lion ton-ides of aiir cargo flown during the year 
ending this period of forecast-ii tenfold increase 
in 10 yeiiw. Should such forecasts prove to be 
correct, airports iu  some of our large hub communi- 
ties will be noticeably aiffected. 

b. The Fedend hvintion Ageucy is considerably 
mom conservative in its forecast and predicts 2 bil- 
lion domostic air cargo ton-miles for 1970-11 four- 
fold increase. Figure 4 is a gmphic presentation 
of t.he fr:t,ure growth of air cargo as viewed by 
the FAA. 

c. I n  sharp contnist to the domest,ic si tudon, 
developments in the air riirgo industry for foreign 
trade are moving more rapidly. I n  1060, carriers 
of overseas shipments reported a 40 percent in- 
cream over the previous year in ton-niilosof freight 
and express tninsported. Mnjor airlines involved 
Itre taking steps to maintiiin this growth by plnn- 
ning large-srnle improvrments in freight~-handling 
facilities. 

Chap. 1 Par. 4 
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SECTION 3. COMPONENTS OF THE INDUSTRY 

Pag. 7 

6. MAJOR COMPONENTS. There are five major 
components of the air cargo industry which must 
he considered nnd whirh influence annlysis of air- 
port cargo fncilities. A nnniber of components 
miiy be found to be nssocinted with the air carrier 
facility, particularly in the raseof an all-cargo air- 
line. The mnjor components lire the air carrier 
facilities with associated trucking wmpnny facil- 
ities, nir  freight forwarder facilities, air express 
facilities, and air mnil facilities. These are dis- 
cussed in ternis of their nssociiited facilities and 
their distinguishing characterist ics in order to give 
the iircliitect-eugiiieer background information. 

7. AIRPORT MAIL FACILITY 

carriers is most important. It is frequently neces- 
snry tliiit volume dispntches to a particular flight 
bypiis the airport innil fncility. Thus, the nir- 
port mnil facility needs to be conveniently located 
with RCC~SS to both the airline cargo facilities and 
the passenger terniiniil Ionding apron. Adequate 
access roadways not crossing runways or taxiways 
nre most important. 

d. Altliongh the volume is not as great a t  air- 
ports which do not hnve an airport mail facility, 
fast and efficient exchnnge with air carriers a t  a 
central point is highly desirnble. Such a facility 
could consist merely of a truck dock for this pur- 
pose with the capability of storing mail available 
in advance of flight or truck deuarture. This nren 

11. The volume of air mail processed averages 
approximately one-third that of air freight and 
expres. The Post Office Department offen to 
the shipper of smnll packnges a fast, econonii- 
cal, nnd reliable service through Domestic Air 

should be centrally lorated anb readily accessible 
to aircraft parking aprons. The functions to be 
accomplished include receiving and dispatching to 
carriers, coordinating post office truck movements, 
nnd overseeing air carrier Dostal activities. - 1 Parcel Post. It generally is cheaper to ship pack- 

ages of 2 pounds or less through this service be- 
cnuse other services linve minimum rates for small 
shipments generally in excess of the Post Office 
Department’s rato. 

b. The use of the airways for sending mail has 
been increasing steadily. Indications are that the 
increase mill continue. Procedures for handling 
mail are continuously being evnlunted by the Post 
Office Department. Improvements, 11s made, will 
affect revisions in space requirements for mail 
facilities on the airport. Present plans call for 
g r e d y  expanded mail-hnndling facilities at a 
number of the major airports in  the wuntry. 

c. Air mail and air parcel post are tendered to 
nir carriers for priority Ionding and unloading at  
the destination. Fiist-class-mail-by-air is placed 
on combination aircraft for “topoff” loading space 
available to an ncceptable aircraft weight. Al- 
though the greater percentage of air mail and air 
pnrcel post is trnnsported on combination aircraft, 
there is some use made of all-cnrgo equipment. 
To provide the service to the patron desired by 
the Post Office Department, fast handling in the 
airport mail facility and in exchanges with air ’ Chap. 1 

., 
8. AIR EXPRESS FACILITY 

a. Air express is handled by the Air Express 
Division of RE.% Express (Railway Express 
Agency) and is forwarded on combination and all- 
cargo aircraft of the certificated airlines. Pnck- 
ages lire picked up directly from shippers and de- 
livered to consignees in all cities and principal 
towns. There are differences in the rate structures 
of minimum chnrges which determine whether it is 
more economical to ship packages by indirect or 
direct carriers. Air express is londod on aircraft 
at  a priority below pnssengen rather than on a 
first avnilnble space priority as is air freight and 
first-class-mail-by-air. Statistics from the Civil 
Aeronautics Board indicate that air express aver- 
iiges approximately 10 percent. of domestic air 
freight tonnage. 

b. The majority of air express shipments are 
plnced on combination aircraft. The movement of 
shipments from the air express fncility to the 
cargo processing facilities of the air carrier is a 
transfer operation. This processing is necessary 
to maintain efficiency in aircraft loading. The 
nir express fneility needs to be conveniently located 

Par. 6 
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with access to both the nir carrier cargo facilities 
nnd the passenger terminnl loading npron. 

9. AIR FREIGHT FACILITIES 
n. Nonprohibited shipments of any size, weight, 

and shape can be sent by air, limited only by di- 
mensional characteristics of the aircraft and its 
gross weight limitations. Almost nll scheduled 
nirline flights carry nir freight. Also, all-cnrgo 
aircraft nre now operated between most mnjor 
cities with either direct or connecting trucking 
service available to points beyond communities 
served directly by air. The customer has n choice 
of iiir freiglit services-the services of an air 
freight forwnrder or the direct carrier service of 
an airline. When using the iiir cnrrier, he may 
request door-to-door service, or he mny deposit the 
shipnient a t  the nirport of origin and have the con- 
signee pick it up n t  the airport of destination. 
This latter type of service is generally known as an 
nirport-to-airport service. 
b. The interrelationship involved in the vari- 

ous kinds of air freight fncilities nre not as clear 
cut as the relationships described in paragrnphs 7 
nnd 8. Much depends upon the individunl circum- 
stances nt  an airport nnd the number of possible 
services available. The overriding fnctors nffect- 
ing these interrelationships nre the number of air- 
lines opernting passenger services, the number of 
nirlines operating sepnrnte cargo fncilities, and 
the number of competitive systems of ground 
transportation to and from the nirport for air 
freight. 

10. AIR FREIGHT FORWARDER FACILITY 
a. The air freight forwarder operates as an indi- 

rect carrier under authorization of the Civil Aero- 
nautics Board and provides all services except the 
direct operntion of aircraft. Since the forwarder 
is not limited in regard to routes nnd points served, 
its tariffs are filed and approved for worldwide 
services. The forwarder provides complete trnns- 
portation service from shipper to consignee. The 
nmount of nir freight generated by the forwarder 
is relatively high. Of the total domestic freight 
revenue, approximntely $160 million for 1960, for- 
warders grossed approximately $35 million or np- 
proximately one-fifth of airline domestic freight 
revenue. 

b. The operations of tlie forwarder, more than 
one of which miry be located within the airport 

Par. 8 
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complex, genernlly consist of consolidating pnck- 
nge nnits for shipme,nt and trnnsfe,rring these s h i p  
ments from his fncility to those of the nirlines. 
The 1960 stntistics for larger forwnrders indicate 
tlint they received nlmost 3.5 million shipments 
and consigned iipproximntely 92,000 consolidnted 
sliipinents to tlie airlines. Since the forwnrder 
lins bnsicnlly a trnnsfer nnd consolidation opern- 
tion, n large percentage of the releases to the nir- 
lines will pnss throngh an air carrier cargo facil- 
ity with the remiiinder going abonrd combinntion 
nircrnft. Tlnis,  convenient^ access to both the air 
carrier cargo fncilities and pnssenger terminnl 
loading npron is essentid. 

11. AIR CARRIER CARGO FACILITY 

11. The fncilities of the nirlines for linndling air 
cnrgo nre the core of cargo operntions and the 
center nbout which the other related services nnd 
nctivities are lociited. The pnrpose of this dis- 
cussion is to establish the reliitionsliip of all other 
components of the industry to the direct carrier 
nctnnlly nccomplisliing air cargo movement.. 
. b. Airport-to-nirport service in which shipments 
lire deposited nt the iiir ciirrier cnrgo fncility Iias 
been ideihfied ns one type of air freight service. 
To satisfy demnnds of customers for door-to-door 
service, the nirlines normnlly do not opernte a 
fleet of trucks bnt contrnct with truckers to have 
this work done for them. This is nccomplished 
through Air Cargo, Inc., an organization owned 
by nll of the dometic nirlines. Air Chrgo, Inc., 
nrrnnges for one trucker to linndle all door-to-door 
shipments of nll airlines a t  a pnrticiilnr airport a t  
a given rate. 

c. The relationship of contrnct. truckers to air 
carriers is influenced by the t.ype of nir  cnrrier op- 
erntion. Normally, nir  carriers providing door-to- 
door service have estnblislied sufficient sales volume 
of nir  freight to hive wnrrnnted cnrgo facilities. 
The type of operntions conducted by the trucker 
is inflnenced by the number of nir carrier cargo 
fncilities. The requirements of the t,ruckers for 
the shipnient-sorting operntion to the nirlines and 
for delivery to local customers may be quite closely 
iwsocinted wit,li tlie operntions within the nir 
ctirrier cnrgo fiicilkies. IIomever, wbere there are 
n nnmber of separate air carrier cnrgo fncilities, 
II separate nir cargo t,rucking fncility should be 
investigated. 

Chop. 1 
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CHAPTER 2. AIR CARGO HANDLING 

SECTION 1. CARGO FLOW 

12. IMPORTANCE OF TIME 

aircraft not flying is not using its earning 
capacity. present jet-cargo aircraft have a gross 
earning potential of over $4,000 per hour. There- 
fore, groundtime (the time required to unload, 

operations. systems in in the past for loading 
and unloading aircraft generally required much 
mnnual handling of freight. New and more effi- 
cient loading systems and equipment are being 
provided by the industry to reduce groundtime to 
a minimum and to reduce the time and cost of 
loading, unloading, and processing of shipments. 

b. Background information on materials flow 
and materials handling equipment and systems is 
presented in the pages that follow. It is most im- 
portant that the architect, the engineer, and others 
responsible for the plnnning rind design of 
cargo facilities consult with the air in- 
volved from the inception of the progmm and 
throughout its development to determine specific 
requirements of individual materials handling 

systems. Knowledge of the technique of packag- 
ing and materials handling is essential in designing 
fnnctionnlly efficient air cargo facilities. 

13. E N P ~ ~ ~ ~ ~ ~  AND D E P L A ~ l ~ G  CARGO 

to unloiid the nir cargo from trucks as depicted 
in figure 5. The shipment is accepted and 
weighed, and necessnry data recorded. Informa- 
tion nbont weight and destination of the shipment 
permits scheduling for flight and load placement. 
Marked packages are moved to a staging area to 
be processed for loading on the aircraft. 

I). The removal of cargo from the aircraft initi- 
ntea a process which is the reverse of enplaning 
with disposition of the shipment dependent upon 
final destination. If the airport is the final des- 
tination of the shipment, i t  is moved to an arm 
where it awaits pickup. If the airport is an inter- 
medinte stop and packages are to be transferred to 
another aircraft, the shipment is again moved into 
the load-staging area. 

a. 

t m d ,  lind service) is critical factor in air cnrgo a. In t l ~ e  Sqoence of operations, the first is 

1 
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SECTION 2. CARGO HANDLING EQUIPMENT 

Pago 11 

14. BASIC CONSIDERATIONS. Techniques used in 
moving shipments from one area to nnother with- 
in the facilities and for land build-up vnry consid- 
erably depending on the nnture of the commodities 
and the total quantity of air cargo being shipped 
from a community. Shipments may vary from 
small fragile packages to bulky and heavy items. 
Equipment of various types is used to hnndle 
freight. 
15. WEIGHING EQUIPMENT. Scales for weighing 
shipments may be portable or built into the 
materials handling system. Since most packages 
moving through air cargo facilities weigh less than 
300 pounds per unit, this capacity scnle would 
normally he adequate. A larger auxiliary scale 
may be required depending upon the nature of 
air freight handled. 
16. UNITIZING EQUIPMENT. Many small packages 
can be more e5ciently handled if unitized, that is, 
consolidated into a single unit or group of units. 
Unitizing may be accomplished in the cargo 
processing facility or may be done hy the cus- 
tomer, and the packed unit brought to the facility 
ready for loading on the aircraft. 

a. Pallets are portable platforms on which ship- 
ments are stncked. They are generally constructed 
so they can be moved by a forklift truck or other 
device. Warehouse pallets presently in use are 
about 30 inches by 40 inches, but these are gen- 
erally being replaced. Larger pallets, 80 inches 
by 108 inches and 88 inches by 125 incheq have 
been adopted for the air cargo industry. A flexible 
pallet, used in conjunction with a pallet support, 
also has been designed. This pallet may he used as 
an integral part of the aircraft load. Dollies are 
pallets or pallet supports on wheels. They may be 
moved mnnunlly or hy R mechanical system. Fig- 
ure 6 shows H nunher of types of pallets and a 
dolly. 

b. Containers most commonly in use today are of 
two general types. One type is designed to be 
stowed in the belly compartment, or underside, 
of large jet aircraft. These are normally made 
of aluminum and shaped to fit the lower portion 
of the aircraft fuselage. The other type of can- 

1 
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tniner is a modification of the pallet, having sides 
hinged to the pallet or in separate sections that fit 
together. Various types of containers are illus- 
tnited in figure 7 on pnge 13. 
17. PIT ELEVATORS. Hydraulic lifts equipped to 
support pallets or containers nre being used to 
assist in unit build-up. Hy use of the lift, i t  is 
possible to keep the top of the load of the stack 
a t  a sntisfactory working level by lowering the 
stack helow the floor. After the rargo stack is 
complete, it is returned to the floor level. 
18. MATERIALS MOVING EQUIPMENT. Many 
types of equipment are used to handle cargo. 
Handling techniques employ not only mobile 
equipment such ns handtrucks and forklift trucks 
but also conveyors and other devices which may be 
installed as part of an integrnted freight handling 
system. 

a. Handfruckr are generally employed in the 
stornge area to move relatively small loads. The 
operation that processes only nominal amounts of 
air frei$ht per day would have little need for any- 
thing more than this basic type of handling equip- 
ment. Both two-wheel trucks and four-wheel 
trucks are in general use. Two-wheel trucks nor- 
mally are limited in capacity to less than 2,000 
pounds. Four-wheel trucks are designed for ca- 
pacities up to 5,000 pounds. Several may be 
hooked together in train fashion and moved by a 
motorized tug. 

b. Forklif? trucks varg in size with capncities from 
1,500 pounds to 20,000 pounds. The forklift of- 
fers more flexibility for the movement of cargo 
than the hnndtruck because of its capability for 
moving londs vertically. It is an effective device 
for moving londed pallets from the processing fa- 
cilities to the floor level of the aircraft. However, 
it is limited in the size of pallets it can carry. 

c. Scissors lifts may be utilized in transporting 
freight. froin the rargo Iniilding to the nircivft or 
ns a lifting device in the loading operation. This 
eqnipment cnn trnnsport much larger loads than 
the forklift truck. Its use is expected to increase 
in freight handling. 

mr. 14 
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D O L L Y  P A L L E T  

P A L L E T  S U P P O R T  

FIGURE 6. PAUETS AND DOLLY. 
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JET AIRCRAFT "BELLY" C O N T A I N E R S  

T H R E  E-'SIDED CONTAINERS 

COLLAPSIBLE C O N T A I N E R  

FIGURE 7. CONTAINERS. 
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d. Overhead hoists have been used to provide 
efficient movement of very heavy shipments. 
Complete coverage can be attained by means of 
trnck-mounted t,rnveling girders spanning the en- 
tire width of the processing wen. With this ar- 
rnngement, movement of the hoist,ing equipment is 
possible in any direction; nnd there is complete 
control of the item being handled. The installn- 
tion of such equipment, however, is costly. 

e. Conveyors may be used effectively in mate- 
rials handling. They may consist of n series of 
rollers, endless belts, or a continuous chain as illus- 
trated in figure 8. 

(1) Roller conveyors may be gravity activated 
or motor driven. They mny be portable or fixed 
The portable roller conveyor is most, often used in 
loading or unloading at  t,he truck dock. It may 
also be used within the nircrnft or t,he processing 
facility. Gnit conveyors, each 10 feet in length, 
cnn be joined together \Then the distance requires 
n longer run. Gravity type roller conveyors are 
most idenlly suited for unloading or loading of 
objects which must be moved to a lower level. 
Motor driven roller conveyors, generally known as 
live conveyors, are advantageously used when ob- 
jects must be moved a distance greater than 25 
feet and the path of travel is not to a lower level. 

(2) Belt conveyors transport items on a con- 
tinuous motor driven belt. They may be used ad- 
vantageously for moving objects from a lower to 
a higher level. They may be employed as a port- 
able unit or incorporated into a conveyor system 
acting in concert with other types of conveyors, 
Portable units are often mounted on vehicles and 
used to load or unload freight. from an aircraft.. 

(3)  Drugline conueyors or tow-type conveyors 
are continuously moving chains to which carts or 
trucks are secured. The chain may be placed in a 
track recessed into the floor or i t  may be moved 
on n n  overhend beam. The floor recessed chain, 
though more costly to install, eliminntw the need 
for overhead suspended moving pnrts wit,h the 
nttendnnt, snfety hazard. 
19. CONVEYOR SYSTEMS. Thesesystems, used for 
the hnndling of matrri~~ls, tire nrriiiignnents of 
vnrious types of conveyor components nnd are 
considered IIS a key item i n  nn integrnted miiteriuls 
handling system. *I system may be nn “open sys- 
tem“ or n “closed system.” Open systems consist 
of continuous conveyor lineson which it is possible 
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to place or remove an article a t  any point. If the 
article is not re,nioved, it will continue nrouud and 
may be removed at  any time withont atfecting other 
items in the line. The towveyor, by the natura 
of its operntion, can only be considered an open 
system. Closed systems contain branchoffs and 
one or more dead ends. 
20. INTEGRATED SYSTEMS. Materials handling 
equipment may be integrnted in such a way as to 
incorporate a combination of the closed and open 
systems and a number of diverse types of equip- 
ment. Fignw U on page 16 illust,rnta9 various types 
of conveyor-equipment systems. A system inay in- 
clude n towveyor, or roller or belt. conveyor equip 
ment in :in integrated arrangement for handling 
of freight. Large-volume freight operntions can 
be handled most efficiently by integrating both t.he 
truck and the nircrnft into t,he inaterials handling 
system of the freight facilities. 

21. PILOT SYSTEM 

a. A syst.em has been developed for the U.S. 
Military Air Transport Service (MATS) bases 
using conveyor lines in the building and con- 
veyorized floors, rollers installed as 1111 integral 
part of the floor, in both surface and air transport 
units. Where hundreds of tons of freight am 
moved daily, it can be prwessed in minutes instead 
of the hours rquired for a nonintegrnted system. 

b. When n truck pulls up to the dock, n con- 
veyorized arm or telescoped roller conveyor is used 
to reach the floor of the truck. A push bnr on the 
truck is activated by a winch within the truck 
which moves the entire contents from the con- 
veyorized floor of the van onto t.he conveyorized 
nrm. The freight is then moved on to the conveyor 
system where it is to be processed to an assigned 
aircraft flight and section. Freight is stored on 
branch conveyors until it. is time for load build-up 
or to palletize freight. All freight is unitized on 
spec.ia1 pallets and is moved on to the conveyor 
lines designatedby dest,inntion and section number. 
In this wny, londs for encli flight cnn be set up in 
sequence iiutomnticnlly. 

c. Pnllets are guided tlironghont, their trnvel by 
tracks iind slide on roller rorrveyois to a final posi- 
tion on the floor of the aircixft. All conveyors 
lire designecl into n coiiimon system so that. it is 
possible to nnlon~l a11 nirwiift, wIiiIe freight to be 
enpltinetl is prepnred for shipment,. Pidlcts con- 
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tnining londs up to 10,000 pounds nm moved by quireinents of the system complex. IJnitized 
mobile londing equipment hnving n roller-con- freight can he loaded on the aircraft in n time 
veyor-type floor. These loaders nre dcsigned to nppronching that required for refueling and serv- 
move one or more pallets depending upon the re- icing of tlie aircraft. 

N O N S Y S T E M  I N T E G R A T E D  
AIRCRAFT L O A D I N G  

L O A D  BUILD-UP 

C L O S E D  SYSTEM 

SCALE SCALE 

TRUCK D O C K S  

FIGURE 9. CONVEYOR SYSTEMS. 
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SECTION 3. AIRCRAFT LOADING 

22. MAJOR FACTORS. Those factors nssociated 
with aircraft loading also influence the planning 
of operations in air carrier cargo facilities. Four 
major points to consider in analysis of materials 
handling systems and building-space requirements 
are payload factors a t  takeoff, aircraft center of 
gravity or weights and balances, destination and 
routing, and aircraft loading characteristics. 
23. PAYLOAD. The payload factor is the ratio 
between tons of freight actually loaded and the 
tons of freight permitted to be loaded on the nir- 
craft. An aircraft capable of a takeoff payload 
of 30,000 pounds but carrying only 18,000 pounds 
is operating with a payload factor of 60 percent. 
I n  such a case, the aircraft is not earning its full 
potential. It is important that loading permit as 
high a payload factor as practicable. 
24. AIRCRAFT CENTER OF GRAVITY. Federal 
Aviation Regulations establish performance re- 

) quirements for aircraft. Control of weights and 
balances, thus the aircrnft center of gravity, is 
essential to the proper performnnce of the air- 
crnft. I n  all-cargo aircraft, the interior of the 
fuselage is divided into sections. The manufac- 
turer designates the maximum allowable weight 
which may be stowed in each section considering 
floor loading limits and proper securing of freight 
for safe performance of the aircraft. An example 
of a longitudinal cross section of an aircraft fuse- 
lage indicating station divisions and the maximum 
allowable lond for each station is illustrated in 
fignre 10. This type of chart is used in estab- 
lishing aircraft londing. 

25. DESTINATION AND ROUTING 

a. For an aircraft scheduled to fly from one 
terminus to mother, londing is quite different from 
that for a flight wi th  intermediate stops. I n  the 
former case, only weights nnd bnlnnces must be 
considered; but in the latter, it is necessnry to 
consider also the sequence loading. When freight 
must be removed at intermediate stops, loads must 
be arranged so that the deplaning freight can be 
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removed easily without disturbing freight desig- 
nated for other points. Freight also may be taken 
on n t  these.intermediate locations to replace that 
which was removed. When replacement loads are 
not provided, the freight retained on the aircraft 
may hare to be rearranged to assure proper dis- 
t ribution of loads. 

b. The destination of the aircraft is a deter- 
minant in thenmount of fuel that iscarried. Gen- 
orally, an aircrnft scheduled to fly a short distance 
may be capable of carrying a greater amount of 
freight than if it were to fly a long, nonstop route. 
However, the amount of payload that can be sub- 
stituted for fuel is limited by the structural char- 
acteristics of the aircraft. This is an important 
consideration that influences the preparation of 
aircraft loads. 

26. AIRCRAFT CHARACTERISTICS 

a. The location of the aircraft loading entrances 
is a consideration in determining the preparation 
of materials handling. All-cargo aircraft may be 
loaded from the side, a t  either end, or both ends. 
On aircraft that are side loaded, the large freight 
doors are usnally on the left side of the fuselage. 
The swing-tail all-cargo aircraft is an innovation 
in design now used. 

b. The floor height of the aircraft varies from 
44 inches, which is a “truck bed” floor height, up 
to 12 feet in which case the aircrnft is h o r n  as 
“high floor” aircrnft. I t  is possible to load or un- 
lond u “trnck bed” floor height aircraft directly 
from the freight t ruck and to desigx the entire sys- 
tem for this common height. Some means of lift- 
ing the freight to the floor level of a “high floor” 
aircraft are needed. 

c. Controlling the proper load distribution in 
combination aircraft is not as simple as in the all- 
cargo configuration. Generally, cnrgo is placed in 
baggnge compartments in  the underside of the pas- 
senger aircraft as “topoff” load. The number of 
passengem and their baggage will vary consider- 
ably and controls the amount of cnrgo that may be 

Pa.. 12 
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gnge nnd cnrgo londed in the underside of the plnne 
are cnrried i n  specinl contniners. These contnin- 
ers, shaped to fit the nircraft fuselnge, slide into 
the lower compartment of the nirplnne nnd have n 
cnpacity of npproximntely 1,500 pounds. They 
ni-e prelonded in the nir rargo fiirility, delivered to 
the aircraft on the londing npron, plnced nbonrd 
the nircrnft by menns of n specinl hoist, nnd in- 
stnlled in  the bnggnge compartment. With such n 
system, the freight is ofllonded nnd onlonded 
n.it1iin the time it takes to deplane and enplnne 
pnssengers nnd to refuel the nircrnft. 

stowed in the bnggnge compartment. This vnri- 
nnce also mnkes the mnintennnce of proper load 
distribution mdre complex. 

d. For piston-type combinntion nircrnft, the 
spnce designed for cnrgo nnd bnggnge hns not 
allowed for an efficient mechanized system of con- 
tainerized londing. Consequently, it is necessnry 
to lond freight nnd bnggage mnnunlly. However, 
the nmount of spnee nvnilnble for bnggnge in such 
nn aircrnft is relntively smnll nnd the time required 
to plnce n lond on the nircrnft is not critical. 

e. On some lnrge jet combinntion nircrnft, bng- 

Lmded. 

NOTE 
Dak Token from 6m&ir In%m*d 6~ S p 1 m  2nd E d i t h  Ornber IV60 

FIGURE 10. AIRCRAR LOAD LIMITS. 
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CHAPTER 3. AIRPORT CARGO CENTER AND ITS BUILDINGS 

SECTION 1. AIRPORT CARGO FACILITIES 

27. INTERRELATIONSHIPS OF FACILITIES. As the 
air uirgo industry grows, the complex on the air- 
port designed to handlenir cargo becomes a si6mifi- 
cant element in airport planning and design. The 
discuvsion of the various components of air cargo 
industry in chapter 1 explained in part the essen- 
tial interreltitionsliips of the facilities that may be 
tiecessnry at an airport cargo complex. These 
facilities must provide for the etlicient transfer of 
air ciirgo between surface transportation and air- 
craft. For larger airports, the complex may in- 
clude a number of air carrier cargo facilities or 
multiple-occupancy buildings. 

28. DESIGN CONSIDERATIONS 

a. The elements that compose the airport cnrgo 
center facilities and establish their character, size, 
and configuration will depend on the level of 
activity of the air cnrgo industry in the community 
served. The architect-eiiRineer should work 
closely with the air carrien, air freight forwarders, 
truckers, and airport management to determine 

1 

what is needed including nny special requirement3 
peeulinr to tliese facilities. The resulting design 
must satisfy p t w n t  requirements iirid provide the 
flexibility necessnry for future expnusion. Build- 
i n p  should be oriented, and land should be avail- 
able to enable a logical expansion plan. This is 
discussed in section :+of tliischapter. 

b. The nir carrier riirgo facility is the core of 
the cnrgo center, iiiid the emphasis in this chapter 
is on t h t  facility. I t  may be treated as a single 
building or combination of elemeuts under one 
roof sufficieiitly integrated to permit operation ns 
a single entity. 

c. The design progrnm, in the architect’s vocab- 
ulary, denotes the building users space require- 
ments. It is oue of the basic essentials for a suc- 
cessful solution to the design >f any building. 
Fundamental coiisiderutions in developing R. pro- 
grnm me the elements of the building, the amount 
of space needed by each element, and the relation- 
ships betmeen the spaces. 

I Pa.. 17 Chap. 3 
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SECTION 2. AIR CARRIER CARGO BUILDINGS 

29. ELEMENTS OF THE BUILDING cargo schedules and handle larger amounts of air 
a. An air carrier mrgo building may be planned 

for single or multiple occupancy. The type of oc- 
cnpiincy nor~nally will depend on the potential for 
air cargo industry growth in the community being 
served and the volnnie of business genernted by 
each of the airlines. At airports where there are 
a nrnnber of carriers, ench generating only noininiil 
amounts of freight daily, n molt iple-occupancy 
building can provide n(leqiiate spice to sntisfy the 
needs of all. Single- or double-occnpancy build- 
ings with adequate &craft apron space sliould be 
considered for those air carrielg that operate all- 

f refght. 
b. There tire four niajor fnnctionnl elements to 

consider in tlie drsigi of the n i r  carrier cargo 
building. These are tlie freight-lirindling areas, 
ndniinistrr~tion :ire:i, personnel tind cnstonier ac- 
coniniodi~tions, and serricp facilities. Figure 11 
indicntrs diiigr~~niinnticnlly the space relationships 
for fnnrtions n itliin the air cxrrier cnrgo facili- 
ties. Airport r:irgo biiildings slioiild be designed 
for pliinned expnnsion in both length and depth, 
\vli0re economically fe:dAe, nnd fixed suppol? 
fticilitieb bo located to avoid interference with such 
ex piinsion. 

FIGURE 11. SPACE RElAlIONSHIPS WllHlN BUILDING5. 
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I 30. TRUCK DOCK FACILITIES 

a. There must be a sufficient nnmber of truck 
stations to serve trucken, air freight forwarders, 
and othen for both incoming and outgoing ship- 
ments. I n  addition to truck dock positions, con- 
sideration should be given to providing facilities 
for the airport-to-airport customers who nse other 
than trucks to deliver or pickup small shipments. 

b. The number of truck dock spaces will vary 
with the airline operation and the community. To 
determine the optimum number requires detailed 
analysis of truck arrival in a peak hour, the service 
time at  the dock, and the acceptable waiting time 
for those experiencing delays. 

c. The minimum number of dock spaces required 
for incoming trucks can readily be determined. 
Assume for example a normal “stripping” or un- 
loading rate at each dock spare of npprosimately 
5,000 pounds per hour. This rnte includes time 
allowed for delays and spotting of vehicles. For 
nn inbound volume from tivcks of 90,000 pounds 
of freight and a time allowed for “stripping” ve- 
hicles of 3 hours, the unloading would have to be 
accomplished at  the rnte of 30,000 pounds per 
hour. Thus, there would be a requirement for 6 
truck spaces a t  the dock for this operation. 

d. The width of each truck station should be a 
minimum of 12 feet to nllow for parking of large 
vehicles. Building door openings a t  each station 
should be a minimum of 10 feet wide by 10 feet 
high. Extensive open platforms are not recom- 
mended because freight left in the open is subject 
to pilferage and damage from inclement weather. 
Protection from the weather for freight and per- 
sonnel during stripping or loading operations 
should be provided by an overhnng canopy of at  
least 5 feet. Clenrnnce above the top of the parked 
freight van should be approximately 18 inches. 

e. Building floor heights may vary from 44 to 
47 inches above grade. There are a number of 
leveling devices for accommodating truck bed 
heights ranging from 30 inches for a picknp truck 
to 50 inches for a large tmctor-trailer. 

31. PROCESSING AREA 

I 

a. Receiving, sorting, weighing, labeling, and 
building up of loads for shipment are the major 
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activities in the processing of freight from the 
truck to the aircraft. There are a number of fnc- 
t o n  which have a profound effect on total space 
requirements. 

(1)  Corgo tlrm,ouer is affected by such vari- 
ables as t,ypes of aircraft, frequency of service, 
t.ime of day of arrivals and departures inbound, 
outbound, and directdona1 prepondeinnce of cargo. 

(2) Density of cnrgo nccounts for consider- 
able dimensional disparity. A ton of cut flowen 
occupies many times more space than n ton of ma- 
chine parts. 

(3)  bharucter of cargo creates a need for 
specific space allocation. Refrigerated storage is 
required for perishable cargo, and other tempera- 
ture controlled areas are needed for live cargo. 
Bonded storage is needed for customs, import/ex- 
port, cont.ro1, as well as security accommodations 
for valuable cargo. 

(4) Method8 of hnndling and a t m k g  cause 
variat.ions in spnce requirements. Operations uti- 
lizing forklifts and pallets require more square 
footage for circnlat.ion and maneuvering. 

b. The arrangement of space in the load build-up 
arena is also influenced by aircraft loading charnc- 
teristics. Space should be planned for sequence 
loading to provide for dist,ribntion of weight in 
the aircraft and for ensy removal of londs at  des- 
tinations. Freight to be loaded on combination 
tikcraft. should be kept separate from freight to be 
loaded on all-cargo aircraft, Loads to be unitized 
on pnllets, londs to be unitized in containen, and 
those to be loaded on aircraft manually should be 
controlled by providing separate but adequate 
space for each. The types of aircraft and the 
numben of each type being served by the facility 
should be given careful study. 

c. Consultation with the users as to the type of 
nioterinls hnndling systems to be employed is es- 
seiitinl and will be most helpful in this area of 
design. As materinls handling systems for the 
air cargo indnstry nre developed and improved, 
space requirements for the load build-up area nnd 
other operations may be reduced substantially. 
Figure 12 indicates dingrammatically suggested 
spare requirements for receiving and processing 
tireus. 
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32. ADMINISTRATIVE AREA, AND CUSTOMER AND 

Adeonate administrative sDace is necessnrv 

f. Aircrnft space control office requirements are 
dependent upon the amount of freight handling 
activity. This office may be placed in the receiv- 

PERSONNEL ACCOMMODATIONS 

" 
for efficient management of cargo operations. The 
control of all activity is dependent upon decision- 
making personnel who must have adequate office 
accommodations. A thorough analysis of the 
duties and responsibilities of the administrative 
personnel should be made prior to preparing the 
design program of the building. The number of 
employees that may ultimately be employed in the 
management of operntions should be studied. 

b. Reception areas should be provided to handle 
customers. In  addition to serving as a receiving 
point for visitors, small pnckages may be claimed 
or bills may be paid here. There should be su5-  
cient space for a counter, accommodations for cus- 
tomers, and cases for display of brochures and 
other sales material. 

c. Sales offices may be required by some airlines. 
Space in the sales office should provide for desks, 
files, and facilities for telecommnnicntions. Files 
should be readily accessible to all the salesmen. 
The sales office may serve also as a customer serv- 
ice center or clearinghouse for telephone inquiries. 
Close communication must be maintained between 
this office, receiving, aircrnft s p m  control, and 
accounting. 

d. Management and genernl office space require- 
ments are dependent upon variables such as the 
type of operation, the amount and type of freight 
processed, and the community being served. Ac- 
counting and records offices may be nwmary  
facilities for operations of any sizable magnitude. 
The space required varies with the type of record- 
keeping and accounting equipment that may be 
used such as automatic filing systems and data- 
processing equipment. 

e. Communications centers assist management 
in the efficient movement of freight. Each facility 
component. must be kept informed of changes in 
schedule, cargo space available, and of special 
shipments requiring unusual attention. The com- 
munications center can serve as the central nerve 
system. It can provide the link between ndminis- 
trntion and operations. Space may be required 
for teletype machines and closed-circuit television 
facilities in addition to s d c i e n t  desk space for 
communications personnel. 
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ing area or in the administration offices. Space 
must be provided for computing and communica- 
tions equipment and for aircraft charts indicating 
cargo space avnilnble on the aircrnft. These func- 
tions are closely related to those of receiving and 
processing and to those of the communications 
center. Provisions should be made to facilitate 
close liaison with these interrelated fnnctions. 

g. The number of personnel employed in cargo 
operations mill vary not only with the type and 
volume of freight hnndled but also with the 
mnterinls handling system used nnd the scheduling 
of aircraft loading operations. h careful study 
should be made of all factors including local codes 
nnd state labor Inws to assure adequate provision 
for employee needs. Figure 12 indicates suggested 
space requirements. This overall area may be 
allocated to administration, customer accommoda- 
tions, and personnel accommodations such as rest 
rooms, locker rooms, and lunchrooms. A first aid 
room, pilot-ready room, or other specialized area 
may be included dependent on circumstances 
peculiar to proposed facilities. 

33. MAINTENANCE, SERVICES, AND STORAGE 

a. I n  order to provide for an efficient operation, 
equipment. must be kept in good working order 
at all times. Maintenance and storage of 
materials handling equipment, such as containers, 
should not be overlooked. The functions of 
maintenance and storage may be joined, or they 
may be completely separated. The manner in 
which these functions are handled depends largely 
on the type and amount of equipment used. 

b. For large opernt ions, maintenance and servic- 
ing shops may be necessnry to provide repairs for 
such items as pallets and contniners, forklift 
trucks, conveyors, and other materials handling 
equipment. Webbing used to secure freight 
against dislodgment in aircrnft requires periodic 
repair. The niaintenance and the servicing shops 
may be centrally located in the cargo complex, or 
they may be constructed as a part of the air 
carrier's individual freight handling facilities. 

c. Garnge or hangar space may be required for 
larger pieces of equipment, such as scissors lifts, 
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mobile freight loaders, or other vehicles used in 
the freight londing operations. I n  some cases, it 
may be economicnlly more practical for the air 
carriers if this spnce and this type of equipment 
are furnished by the airport mnnngement on a 
rental basis. 

d. Space required for building utilities, such as 
plumbing, heating, ventilnting, air conditioning, 
electricity, nnd gns depends primarily on the geo- 
p p h i c n l  location of the airport. Other factors, 
such as requirements of servicing equipment, type 
of fuel available in the area, and accessibility of 
public utilities to the airport cnrgo center, nlso 
must. be considered. All ut,ilities mny be centrally 
locnted on the airport and furnished to usem by 
airport management. Each building may house 
its own space for tho provision of t . h w  ut,ilities. 
Careful considerntion mnst be given by the 
architect-engineer to this nspect of the building 
design in order to make sufficient provision for nll 
necessary building a r m .  

34. SPECIA’L HANDLING 

a. Some types of freight require specinl han- 
dling, thnt is, facilities nnd techniques not ordi- 
narily used for normal itans. Requirements 
depend on the policy of the air cnrrier in accepting 
shipments that require specinl techniques. Basi- 
cnlly, four types of shipments which fall into the 
special handling category are live animals, perish- 
ables (pharmaceuticnk, meats, produce, and 
flowers), nnd bonded nnd valuable shipments. 

b. If the volume of live nnimnl shipments is ex- 
pected to be large, special provisions for them 
should be given considemt,ion. Heating, ventiln- 
tion, clenning facilities, fresh water supply, cages 
and stables, nnd stornge fncilit.ies for handling, 
cleaning, and feeding equipment will require 
study. Consultntion with the local chapter of the 
Society for Prevent.ion of Cruelty to Animals 
(SPCA) is suggested. 

c.. Perishables are being shipped in incrensing 
qunntitis. Bonded nnd other valuable freight 
processed varies not only with the economic chnr- 
ncter of the commnnity but also with the sensons. 
35. FACILITIES AT INTERNATIONAL AIRPORTS. Air 
carriers providing service for overseas shipments 
a t  internnt.ional airports will require space for 
inspection of deplaned freight. Consultation with 
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Bureau of Customs, Agricultural Research Serv- 
ice, and Public Health Service dfficials in addition 
to the airlines is essentinl in developing n proper 
design progrnm for this area. 

36. BUILDING CONSTRUCTION 

n. Building design consistent with functional 
requirements and the need for economical construc- 
t,ion and maintenance cannot be overemphasized. 
Airport huildings nre often constructed in nrens 
beyond the jurisdiction of n city building code. 
Materinls and methods of construction and design 
of an airport cargo building may or may not be 
gove,rned by n building code of the local commu- 
nity or regutlntions established in state lnbor laws. 
When local codes are applicable, particularly in 
small communitie, the stnndnrds designated in 
such codes nre sometimw below those ncceptable 
as good architectural or engineering prnctice for 
buildings on airports. 

b. It is suggested that, airport owners voluntarily 
adopt standards from oue of several recognized 
sources. Standards representing good practice 
can be found in the “Recommended Building 
Code” of the Nnt,ional nonrd of Fire ISnderwriters 
(NBFU).  “The IJuiform Building Code” 
ndopted by the Pacific Coast Ruilding Officials 
Conference and the “Southern Stnndnrd Building 
Code” prepnred by the Southern Building Code 
Congress are nlso excellent guides. 

c. Selection of the st,ructural system to be used 
for the building shonld be based on careful con- 
siderntion of the insurnnce rates for vnrious clnsses 
of building construct,ion and occupancy. The ini- 
tin1 cost of fire-resistant. construction may be higher 
thnn other types of constrnction, but n lower insur- 
nnce rnte will often offset t,his higher initinl cost. 
Fire is not the only hnznrd about which the de- 
signer must concern himself. Protection ngninst 
pilferage, vandnlism, or possible snbotnge in t.ime 
of emergency should be considered in choosing ma- 
t,erials of construction. The location of the build- 
ing and the types of commodities moved through 
the fnrility will nlso influence t,he type of con- 
struction. 

d. Structural systenis having the capability of 
economically spanning as much as 100 feet provide 
grenter flexibility in building design and space nr- 
wngement. Clenr-spnn st,rnctures are desirable 
because they allow for greater maneuverability of 
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1 forklift trucks nnd other freight hnndling equip- 
ment. Lnrge-space nrens, free of columns and 
benring wnllq can be divided and adapted to snt- 
isfy the changing demands of functional opern- 
tions. Roof construction and roof design londs 
vary with the aren of the country. The recom- 
mended code of the NBFU suggests tlint ordinnry 
roofs, either flat, pitched, or curved, be designed 
for not less than 20 pounds per squnre foot of 
horizontal projection in addition to the dend lond 
and mind or other londs. 

e. Floor construction, nccording to the NBFU- 
recommended Nntionnl Building Code, should be 
designed nnd constructed for the greatest loads that 
are nnticipnted by the user. Provision should be 
made for such items ns floor scales, pit elevators, 
and recessed trncks for towveyor systems. Floors 
in the office nrens, where extensive filing systems 
nre mnintnined, should be designed to cnrry a mini- 
mnm uniformly distributed lond of 125 pounds 
per squnre foot. 

f. Selection of doors must be given careful con- 
sideration. Overhead and roll-up doors nm sug- 
gested in areas where there is movement of freight. 
The trncks of the overhead-type door should be 
installed to provide as much headroom as possible 
within the building. 

g. Bumpers and guards for protecting truck- 
dock edges are avnilable in mnny designs. The 
nature of activity, the devices used for loading op- 
erations, and the amount of trnfftc are the deter- 
minnnts in making a selection. The use of 
bumpers and guards will help keep maintenance 
of dock nrens ton minimum. 

h. Interior finishes depend upon local fnctors, 
but they should be selected from the stnndpoint 
of minimum mnintennnce. The functional use of 
the nren should be the determining factor in the 
selection of the finishes. I n  the processing and 
etornge nrea of the building, a smooth concrete 
finish for the floor should be adequate. A hnrden- 
ing additive mny be used in the concrete to make 
a durable surface. 

1 
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i. The toilet rooms should hnve floors and malls 
finished with a hnrd impervious mxterinl for ense 
of cleaning and maintcnnnce. The nnll finishes 
mny be nn integrnl piirt of the wnll construction, 
such ns glnzed pnrtition block or glnzed brick 
where budgets permit. The locker mom floor 
should linre a pninted, smooth finished concrete 
floor if costs mnst be kept n t  n minimum. Wnlls 
may be pninted mnsonry units or plater. Since 
locker rooms nm generally noisy plnces, nn ncoustic 
ceiling should be considered for this nren. 

j. There is n n-ide selection of finishes avnilnble 
for ndministnitive nrens. For the floors, rubber 
nnd vinyl tile hislies genernlly provide a durnble 
floor hut miry be difficult to mnintnin in n m w  ndjn- 
cent to the processing nrens. Wnlls may be 
pninted plaster, wood veneer, or plnstic. Pre- 
finislied or plastic-coated wood veneers am nvail- 
able that m n  be economicnlly installed and provide 
n durtd.de surfnce reqniring little mnintennnce. 
Acoustic ceilings are recommended for these nreas. 
“Airport Terminnl Buildings” contnins informa- 
tion on noise control which may be helpful to the 
designer. 

37. UTILITIES 

n. Henting nnd ventilating requirements vary 
with the climate nnd the requirements of the user. 
It may be possible to integrnte systems with the 
Iinmidity and tempernture control required for 
hnndling special commodities. A system which 
will provide proper year-round conditioning of air 
particuhr1y in ndministrntive areas is importnnt. 

b. Electricnl and lighting systems should be nde- 
qunte for the designed functions. The require- 
ments of the electrical service vary with the size 
and chnrncter of the fncility. Much will depend 
upon the nature of the materials hnndling system 
used. Minimum required lighting levels may be 
governed by locnl codes or stnte lnbor laws; how- 
ever, these niny sometimes be below those ac- 
ceptnble as good architecturnl or engineering 
prnctice for buildings on nirports. It is recom- 
mended that airport owners v o l u n t d y  adopt the 
standnrds from one of several recognized sources. 
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1 

Par. 36 



Peg. 26 

SECTION 3. AIRPORT CARGO CENTER LOCATION 

AC 150/5360-2 
April 6, 1964 

38. IMPORTANCE OF SITE PLANNING. The com- 
plex on the nirport specificnlly designed for the 
handling of air cargo is one of the mnjor elements 
on the airport. The airport cnrgo center must be 
sited in a location thrt  will contribute to the effi- 
cient trnnsfer of cargo between surface and air 
transport. The selection of nn npproprinte site 
is the decision which determines to a lnrge extent 
the effectiveness of the air cargo operation. The 
location of the elements of the complex in proper 
relationship to each other is of equal importance. 

39. LOCATION ON THE AIRPORT 

a. Four primnryconsiderntions dictate theselec- 
tion of the site on an airport for the cargo com- 
plex. 

(1) Taxi distance from the most used rnn- 
ways should be ~9 short as possible, and yet there 
should not be interference with passenger opern- 
tions. 

(2) The site should be readily nccessible by 
surface vehicles from the passenger aircraft load- 
ing positions for efficient servicing of aircraft 
carrying both pnssengera and cnrgo. 

(3)  The complex should be readily renched 
from all access roads to the airport to assure non- 
intereference of vehicular trnffic with nircraft 
movement areas. 

(4) Adequate spnce should be allowed for ex- 
pnnsion of air cargo operations without encroach- 
ing on other nirport functions particularly 
without interfering with the expansion of the 
passenger terminal. 

b. These four primary considerations indicnte 
the general relntionships with other functions and 
activities. They require extensive study to deter- 
mine the degree to which they can be met on nny 
individual airport. This study can best be made 
through the medium of an airport layout plan in 
which the advantages of possible locations and 
their effect on other airport facilities and opera- 
tional activities can be objectively weighed. The 
importance of making provision for airport cargo 
center facilities in the airport layout plan cannot 
be overemphasized. 
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40. PLANNING CONSIDERATIONS. The general 
location of the cargo complex having been estnb- 
lished nnd the preliminary design concept of the 
building groups selected, a number of other fnc- 
tors should nlso be studied prior to :idoption of a 
siting plan. 

a. The arrangement of buildings nnd associated 
snpport facilities is importnnt to sntisfactory nnd 
efficient nse, mid it nlso nffects future expnnsion of 
individual buildings. Importnnt in this regnrd is 
considerntion of spncing of buildings for access, 
vehicnlnr circulntion, and fire nnd snfety clenr- 
nnws. Vehicnlrr nccess and roadways, and pnrk- 
ing weas are discnssed in detail in the pnragraphs 
that follow. Proper orientntion of buildings, with 
respect to these factors and the prevailing winds, 
is essential to the functional operntion of the bnild- 
ings. Economical design dictates the nred for 
bnlnnce of requirements for paved arens with other 
Considerations discnssed heretofore. Good drain- 
age, consistent with driveway, pnrking, nnd pedes- 
trian access reqnirenrents, is a necessary design 
considerntion. 

b. Noise is a consideration which must not be 
overlooked. Acoustical treatment has been men- 
tioned in parngrnph 36 on page 25, but there are 
additional efforts which cnn be mnde through 
proper landscape planting for sound nbsorption. 

41. CARGO CENTER SITE PLAN 

a. To illustrate the application of functional 
relntionships discussed in this chnpter and in 
chapter 1, a diagraminntic site plan has been de- 
veloped. Fignre 13 indicntes the relationships of 
fncilities for a niimber of air cnrrier cnrgo opera- 
tors, truckers, air freight forwarders, air express 
(REA), and airport mnil facility (AMF). 

b. The site plan orientation on the airport estab- 
lishes optimum relationships of aircraft parking 
apron, and access and service roads discussed in 
the following paragraphs. Guidnnce material on 
the totnl concept of the airport layout plan may 
be found in “Airport Design.” 

Chop. 3 



FIGURE 13. ILELAlIONSHIPS OF CARGO FACILITIES. u 
Y 



Pmg. 28 

42. AIRCRAFT PARKING APRONS. Paved apron 
requirements for iiircruft parking nnd Ionding 
posit.ions adjoining air carrier cargo fncilities am 
dependent, upon the type and size of tiirrmft I I S P ~ ,  

airline schedules, and the type of materhls han- 
dling system used. The discussion in chapter 1 in- 
t,roduced the relationships of fncilities to aircraft, 
parking aprons. This discussion clenrly indicates 
the importance of direct access from certain fnrili- 
t.ies to the passenger loading apron, of access to 
bot,h combination and all-ciwgo nircraft aprons 
for others, nnd for completely integrated bnilding- 
npron relationships for certriin material linndling 
systems. Informiit ion on spnce requirements for 
aircraft apron parking positions can be found in 
“Airport Design.” 
43. ACCESS, CIRCULATION, AND PARKING. Dis- 
cussion of ground vehicle movement considernt.ions 
is presented in genernl terms. Detniled guidiince 
material for the plnnning and design of traffic 
nnd parking facilities cnn be found in “Airport 
Terminal Buildings.” 

n. Roads. Access to and egress from the airport 
cnrgo complex and circulnt~ory ronds within it 
should be direct and unimpeded. There should 
be as little interference RS possible with nirport 
passenger vehicular triiffic. I n  those cases, where 
tlie nnmber and types of trucks nsing the iircess 
roads will cause frequent passenger t,raffic conges- 
tion, separate roads should be designed specifically 
for truck tinffic leading directly to the cargo cen- 
ter. Visitors, passengers, and cnstomers should 
he provided convenient access from the pnssenger 
terminal area. 

b. Truck Parking 
(1) Parking areas required include tliaye de- 

signed to serve the trucker, the customer nnd visi- 
tor, tind the employee. Planning of truck park- 
ing spnces and maneuvering arens will probnbly 
present a difficult problem because of the mnny 
variables. Mnximum truck sizes vary from state 
to state as shown in figure 14. Trucks bringing 
freight, to the cargo center will be of many types 
nnd sizes. Parking areas nnd truck-dock fncili- 
ties with ndequate mnneuvering spnce must be 
provided for movement of vehicles without cm- 
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nt.ing bottlenecks during peak loading and 
unloilding hours. 

(2)  Genemlly, the recommended distnnce for 
maneuvering from the loiiding pliitfotm to the 
nearest ol)struct,ion is trvire the lenk$i of the larg- 
est road vehic.le expected to use the fncility. The 
Air Transport Associntion snggests n niiniinum 
overall depth of inn feet, for tlic terminal-truck 
apron which will alloiv 75 feet for maneiiveriiig 
of trncks plus i i  25-foot.-tvicle nccess roiidwny. 
Minimum interference distnnces iiiny in effect be 
IPS when triictors with smiiller turning riidii are 
used, when t,he spacing between triiilers is in- 
crewed, or d i e n  a aiwtoothed loading platform 
design is used. Other problems, such as com- 
bination vehicle maneuvering distances, determin- 
ing width of an entixiice gnte, or spxe required for 
saw-toothed dock designs, requiro detailed nnnl- 
ysis. 

c. Customer and Vlsitor Parking. Those seeking 
service should have tlie most direct, access possible 
to the reception areas of individual nir tnrriers, 
freight forwarders, iind other service fnrilities. 
These parkingspnces miiy be adjacent to thebuild- 
ing in conjunction with t,he t.ruck parking area. 
Permnnent parking areas should not be located 
where expansion of buildings is being contem- 
plated. 

d. Employee Parking. Sufficient parking shonld 
be provided for employees’ cars which are gener- 
iilly parked for a period qua1 to the lenk~h of t,he 
working dny. Since the employee does not 
iisnally require ready iiccem to his ~ i i r  during this 
period, it. is not necessary to locnte the employee 
piirking areii directly adjacent to the freight han- 
dling facilities. Where the airport is relatively 
small, inn employee p r k i n g  areii common to all 
opemtional functions on tlie airport may be iide- 
qunte for parking needs. For the Iarger airport, 
stmt,egically located parking spaces which may 
be used by all employees of t,he airport ciirgo com- 
plex should be considered. There may be just, one 
of these wens planned near t,he center of activity, 
or there may be severnl dependent upon the size 
and spreetid of the airport cnrgo complex. Admin- 
istrnt,ive personnel ~usnally require parking spaces 
adjacent to the office nren becanse they may have 
to use t,heir cars frequently during tLe working 
dny. 
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1. PURPOSE 

This ndvisory circular presents bnckground nnd 
guidnnce mnterinl on air rnrgo fncilities. This in- 
formation hns been developed to encournge the 
groivth of nll segments of the nir  cnrgo industry 
nnd to provide nssistnnce in the plnnning of nir. 
port fncilities. 

2. REFERENCES 

Other Fedenil Avintion Agency publicdons 
which provide ndditionnl rdnted informntion n re  
the following: 

n. “Airport IRsipi,” 1961, Supplement No. 1, 

I). “Airport Trrininnl Iluildings,” 1DliO. 
1902. 

3. AIR CARGO INDUSTRY 

In  the broidrst terms, the nir w r p  indnstry in- 
rlndrs that aepnent of comnercinl n i r  tmnsportn- 

tion which handles the trnnsfer of everything but 
piissengem nnd bnggnge. Air freight, nir express, 
nir mnil, nnd pnrcel post n re  nll pnrt of the air 
mrgo picture; but mnil nnd pnirel post nre usunlly 
hnndled in ground fncilities which nre sepnrnte 
from the normnl nirport cnrgo fncilities. ThiB nd- 
visory circiilnr diacnsses the lntter in detnil. Air- 
port Mail Facility Irqnirements n r e  n specinl cnse 
within the province of the Post Office T)epnrtnient 
nnd not. covered in  this pnblicntion except for stn- 
tisticnl dntn nnd brief references. 

4. HOW TO GET THIS PUBLICATION 

Obtnin nclditional copies of this circulnr, hC 
150/5300-2, “Airport C i i r p  Fncilities,“ from the 
Federnl .\vintion Agency, 1)istribntion Section, 
IIQ4:38, Wnshington, I).(‘., 20553. 
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CHAPTER 1. AIR CARGO INDUSTRY 
SECTION 1. INTRODUCTION 

1. AIR CARGO, PAST TO PRESENT 

n.  In 1910, when Philip 0. Pnrmnlee flew a bolt 
of silk from Dnyton to Columbus, Ohio, in n 
Triglit I3rutlir.i.s biplnne, the nir rrirgo indnstry 
\YIIY born. However, it did not begin to sprend its 
wings in the United Stntos until more thnn 80 
ycuus nfter this historic incident. The L'busli" 
flyeis of Cnnndn \ w e  supplying outlying regions 
of tlint, country enrly in  nvintion history. During 
the t.wcnties nnd thirties, industry in some eonn- 
trieq of Europe iind Lntin Aniericn wns profiting 
by sliipping romnioditins by this new mode of 
t iwisportntion. 

Although some commerrinl nirlines were stotv- 
ing fieiglit. on pnssrngrr niirrnft ns enrly ns 191)3, 
it, \ ~ n s  not. until 1M4 tlist the first regulnrly sched- 
nlecl 1111-rnrgo D<'-a service wns stnrted by n mr- 
titiwtrd cnrriec nnring World Wnr 11, the nir- 
pliine rlemonstrnted conclusively its cnpnbility of 
Iinnliiig iilmost ewry conceivnble commodity, Inrge 
i d  smnll. Following the Wnr, the nir cnrgo in- 
dustry begsn to grow; nnd by 1917,38 million ton- 
milus of freight \yere cnrried domesticnlly. Eco- 

nomic soothsnyera nt nll levels were optimistic 
iibi~nt tlie fntnre o f  the nir rnrgo Imsinrss. 

2. EARLY FORECASTS AND PERFORMANCE 

n. The Depnrtment of Comnierrre, Civil Aem- 
nuutiw .idmiiristrntion, in n stnff study issued in 
1052, foreecisted that by 1955 thisgrowing domestic 
industry \~ould be flying n n  ostimnted 400 million 
ton-mile8 of cnrgo. In eontrnst, some elements of 
tlie industry \\-ere very optiniixtic nnd hnd fore- 
riwted over n billion ton-milea by 1955. Actnnl 
growth, however, fell considernbly short of thin 
mnrlc. The 9.50 inillion ton-miles flown in theyear 
1955, und slightly molg thnn 600 inillion ton-miles 
ill loon, quite rlosely followed the more con- 
Rervntivr forecnsts. 

11. I.'igiiie 1 ih 11 gnlphic* 1)rrwitntion of tlw 
air cnrgo industry's piwvth in the Vnited Stntrs 
fmni 1!)50 to I!)(i2 nncl  indiwtes the nomiii~il 
growtli during tliis period. The growth pattenis 
of four communities with c n r p  opei~itioiis over 
this snnie period nre illustrnted in lignre 2 on 
p g e  3. 
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SECTION 2. GROWTH POTENTIAL 1 
3. MODES OF TRANSPORTATION. Air cnrgo busi- 
nesa interests hnve been cnutions in  prepnring plnns 
for future growth perhnps hecnnse of enrly errntic 
growth nnd Ing in  renching the more optimistic 
predictions of nccomplishment. Unqnestionnbly, 
IL high potentinl for incrensed business exists. I n  

1081, only six-hundredths of 1 percent of nl l  do- 
niestic interrity freight wns shipped by nir. Fig 
nre 3 illttstrntes intercity ton-miles, public and 
prirnte, by snrfnco modes of trnnsportntion for 
the two-decnde period encling in 1060, ns reported 
by the Interstnte Commerce Commission. 
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4. TRENDS IN AIR CARGO TRANSPORTATION 

n. The conveieion by innjor air cnrriers to t,ur- 
bojet. nnd turboprop aircrrift whirli begin in 1067 
liw hnd nn effect. on the nir cnrgo industry. The 
lmggnge compnrtments of these coinbinihon pne- 
senger nircrnft liiive severnl times the cnrrying 
cnpncity of like compiirtments of piston-type nir- 
cnrft. These co~n~iiiiit.io~i-type nircrnft will con- 
tinue to mnintnin nn importnnt role in the totnl 
snpply of air cnrgo trsnsportntion. Mnny of the 
lnrge piston-type nircrnft have been converted for 
nll-cnrgo opemtions. The nll-cnrgo nircmft, Cnn- 
ndliir <X&, Ijoeing B707-321C, B707-323C, nnd 
B707473C, nnd Douglns D W F ,  hnve been inte- 
p t e d  into nir freight service; t,he Boeing U707- 
320C and B707-331C hnve been on order for some 
time with delivery beginning this yenr; and the 
Lockheed 1,400, commercinl version of the C-141, 
is schednled for delivery in 1988. This incrensed 
nvnilnble cnpncity for trnnsport,ing air cnrgo 1- 
cnused nvintion interests to re-evnlunte totnl indus- 
biy potentinl. 

b. Together, the nir cnrriers nnd nircrnft mnnu- 
fimtnrers hnve embnrked on n progrnm of resenrch 
on commodities being cnrried by surface trnnsport. 
The types nnd tlensiticis of various commodities 
shipped, ns \\.ell ns their origin rmd destinntion, are 
being closely studied in an effort to develop n basis 
for better forecnsting. Progrnms of study for 
nioie effirient niiinn~~inent nnd mnterinls lmndling 
systems lurve been mitinted. The progress of the 
1J.S. .tir Force in its development of nir freight 
fncilities for the Militnry Air Trnnsport Service 
is heing wtclied closely by the nvintion industry. 
Most of the studies being mnde nre nimed nt  find- 
ing wnys to reduce totnl opernting costs which 
wonlcl plnce the nir fieight cnrriers in  n better posi- 
tion to compete with snrfnce tnunsport. cnrriers. 
Informntion nvnilnble indicntes thnt costs to the 
diipper we in the riinge of a cents to 8 cents per 
ton-mile liy snrfnre trnnsport, in  contrnst to nn 
nverngt, of 25 cents per ton-mile for the snme sew- 
ice by nir. 

P ;  

P . ! p  5 

c. Trends in the intlltsiry l i t h i t  1 0 :  
(1) Mcclninizd syslcn~n for gi~iiiii~l Ilnnclling 

of n ip  freight. 
(2) Integnition of Hystcinn with ground nntl 

nir t.~~unsportation nnd innterinls I~nnclling opern- 
t.ions. 

(3) Containerimtion of sliipments. 
(4) Automiition of dcxnmentnt ion nnd com- 

municnt,ion in nn etfort,'to rectuce inclirect. costs of 
terminnl linndling. 

( 5 )  Ut.ilizntion of nll-cnrgo ninlrnft designed 
specificnlly for the (:wrying of crir r n r p  nntl cn- 
pnble of linndling Inrger londw, trnveling grenter 
disttances, nnd opernting at much lower system9 
costs. 

5. GROWTH FORECASTS 
n. Some fowasters remnin optiinist,ic n b u t  the 

future growth of the nir cnrga industry nnd are 
predicting 11 rnte of growth of ns much ns 25 per- 
cent per, yenr during tlie decnde ending in 1970. 
This would indicnta tlint there will lle nboqt 6 bil- 
lion ton-miles of nir cnrgo flown during the yenr 
ending this period of forecnst-n tenfold incrense 
in 10 yenw. Should such foiwnst8 prove to be 
correct,, airports in  someof OIIF l n r p  Iiul~ron~muni- 
ties will benoticenbly nffected. 

b. The Federnl Avintion Agency is considernbly 
more ronservntive in its forecnst nnd predicts 2 bil- 
lion domestic n i r  cnrgo ton-miles for 1970-n four- 
fold inrvense. Fignre 4 is n grnpl~ic presentation 
of t.he fnt.ure gimvtli  of nir cnrgo 11s viewed by 
the FAA. 

C. I n  shnrp contmst. to tlie domestic situntion, 
clevelopnients in the nir wrgo in(lnst,ry for foreign 
trade nre moving more nipidly. I n  1060, rnrriers 
of over.sens shipments reported n 40 percent, in- 
crease over the previons yenr in ton-niiles of freight 
and express trnnsportetl. Afnjor airlines involved 
lire tnlcing steps to mnintnin this growth liy plnn- 
ning Inrge-smle improvements in freight-hnnding 
fncilities. 
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SECTION 3. COMPONENTS OF THE INDUSTRY 

6. MAJOR COMPONENTS. There are five niajor 
coinponents of the nir cnrgo industry which mast 
be considered wid which inflnence nniilysis of air- 
port rtirgo f:icilities. .I n ~ n n l ~ ~ ! r  of coinponents 
miry he fonnd to he :issoci:itrd with  the nir cnrrier 
facility, p:irticul:irly i n  the ewe of :in nll-cnrgo air- 
line. The ninjor ctmponcnts :ire the nir carrier 
fncilities with iissot~intcd tritcking ranipiny fncil- 
ities, air freight forwnrder fncilities, air express 
f d i t i e s ,  and air  innil facilities. These am dis- 
cussed i n  terms of their ussocinted fncilities nnd 
their distinguishing chnracteristics in order to give 
the :ucliitect-enginr~r Imkground informntion. 

7. AIRPORT MAIL FACILITY 

a. The volume of nir mnil processed nvernges 
~ipproxiinately one-third tlint, of nir freight and 
esprrss. The Post, Office I)cpnrtment, offers to 
the shipper of sinall ~mcliriges i i  fnst, economi- 
cnl, and reliiible srrvive tlirongh I)ninestic Air 
Pnrrel Post. It. genernlly is chenper to ship pack- 
ages of 2 pnnntls or less 111rnngIt this service be- 
(xi iso other serviws h:ive niiniinnin riites for stnnll 
shipments generally in excess of the Post Office 
Depnrtment's rnte. 

b. The use of the airwnys for sending mnil has 
been increasing strndily. Indirntions are thnt the 
inciwse will continue. Procednres for handling 
~ n n i l  :ire c~nntinnonsly heing e.v:iluntrd by the Post 
Ofire I)rpsi?mrnt. Improvr.nients, :is innde, will 
affect revisions in space requirements for mail 
facilities on the :iirport. PIpsent p1:uis cnll for 
greatly exp:inclvd iii:iil-li:iii~lliiig facilities at n 
niiml)er of the ~nnjor nirpoils i n  the conntry. 

c. .Iir mail :incl nir pnrcel post. art: tendered to 
air cnrriers for priority loading niid nn1o:iding at. 
the drst innt ion. First-(:l:iss-iiiail-by-nir is pl:ired 
on ronil)inat ion iiimfiift, for  "topoff" Ionding spire 
:iv:iil:ilile t o  :in :ir(q)t:ible airiwift weight. .\I- 
thnngh the. greiiter peri~nt:ige of air nmil nnd air 
piircel post is tl;insportrd on voinbiiiiit inn nircrnft, 
there is sonie use inndo of 2iIl+>irgo rqiiipnient. 
To providc the service to the 1):itroii desired I)y 
the Post Offire I)epnrtment, fast, handling in the 
airpnrt iiiiiil fiwility and in n q ~ L : ~ i t g e s  with  air 
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rnrricm is most important. It, is freqnent.ly nems- 
snry thnt. volume dispntclies to ir p:irticnlnr flight 
bypass the nirport. n in i l  facility. Thus, the nir- 
port, mnil fncility needs to be conveniently located 
with ncc'ess to both the airline cargo facilities nnd 
the pnsengcr terniinnl Ionding apron. Adequate 
nccess rondwnys not crossing runways or tnxiwnys 
nre most important. 

d. Although the volume is not as grent n t  nir- 
ports whicli do not hnve nn airport mail facility, 
fnst and efficient exchnnge with n i r  carriers a t  a 
central point is highly desirable. Such a facility 
could consist merely of a truck dock for this pur- 
pose with the rnpnbility of storing mnil nvnilnble 
in advance of flight or truck departure. This uren 
should be centinlly located nnd readily accessible 
to nircrnft pnrking aprons. The functions to be 
accomplished include receiving nnd dispatching to 
carriers, coordinnting post office truck movements, 
rind overseeing n i r  cnrrier postal activities. 

8. AIR EXPRESS FACILITY 

a. Air express is handled by the Air Exprsss 
Divisioii of 1tIC.t Express (Rnilwy Express 
Agency) nnd is forwnrded on combination and nll- 
cnrgo nircrnft of the certificated nirlines. Pack- 
ngrs w e  picked up directly from shippen and de- 
livered to consignees in till cities and principal 
tmvns. Them nre differencas in the rnte structures 
of minimum chnrgea which determine diether it is 
more economical to ship packages by indirect or 
direct. carriers. Air express is londed on nircrnft 
a t  n priority below pnssengets rnther than on :I 
tirst :ivniliible spire priority as is air freight and 
first-clnss-mail-by-air. Stntistics from the Civil 
Aeronnutics Ronrd indicate thnt. a i r  express nver- 
ages :ipprosini:i~eIy 10 percent of domestic air 
freight tonnnge. 

b. The majority of nir express shipments nre 
placed on combinntion nircrnft. The movement of 
shipments from the nir express facility to the 
cnrgo prwessing facilities of the air carrier is a 
transfer operation. This processing is necessary 
to mnintnin efficiency in nirc.raft Ionding. The 
air express f:irility nerds tobe conveniently located 
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nith ncrew to both the nir carrier cargo facilities 
nnd the pnssenger terminid loading apron. 

9. AIR PREIGHT FACILITIES 
a. Nonprohibited shipments of any size, weight, 

nnd shape can be sent by air, limited only by di- 
mensional chnrncteristics of the aircraft and its 
gross weight limitations. Almost all scheduled 
airline flights carry air freight. Also, all-cargo 
aircraft are now operated between most major 
cities with either direct or connecting trucking 
service available to points beyond communities 
served directly by air. The customer has a choice 
of nir freight services-the services of an air 
freight forwarder or the direct carrier service of 
nn airline. When using the air carrier, he may 
request door-to-door service, or he may deposit the 
shipment a t  the airport of origin and have the con- 
signee pick it up at the airport of destination. 
This latter type of service is generally known as an 
airport-to-airport service. 

b. The interrelationships involved in the van- 
ous kinds of air freight facilities are not as clear 
cut as the relationships described in paragraphs 7 
and 8. Much depends upon the individual circum- 
stances a t  an airport and the number of possible 
services available. The overriding factors affect- 
ing these interrelationships are the number of air- 
lines operating passenger services, the number of 
airlines operating separnte cargo facilities, and 
the number of competitive systems of ground 
trnnsportntion to and from the airport for air 
freight. 

10. AIR FREIGHT FORWARDER FACILITY 
11. The air freight forwarder operates as an indi- 

rect carrier under authorization of the Civil Aero- 
nautics Board and provides all services except the 
direct operation of aircraft. Since the forwarder 
is not limited in regard to routes and points served, 
its tariffs am filed nnd approved for worldwide 
services. The forwarder provides complete trans- 
portation service from shipper to consignee. The 
nniount of air freight generated by the forwarder 
is relatively high. Of the total domestic freight 
revenue, approximately $160 million for 1960, for- 
warders grossed approximately $35 million or ap- 
proximately one-fifth of airline domestie freight 
revenue. 

b. The operntions of the forwarder, more than 
one of which may be located within the airport 
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complex, generally consist, of consolidiiting pnck- 
age units for shipment and transferring these ship- 
ments from his facility to those of the nirlines. 
The 1960 statistics for larger forwarders indicate 
that they received nlmost 3.6 million shipments 
and consigned approximately 92,000 consolidated 
shipments to the airlines. Since the forwarder 
has basically a trnnsfer and consolidation opera- 
tion, a large percentage of the relenses to the nir- 
lines will pass throngh nn air carrier cargo facil- 
ity with the remainder going nbonrd combination 
aircraft. Thus, convenient nccess to both the air 
carrier cargo facilities and passenger terminal 
loading apron is essential. 

11. AIR CARRIER CARGO FACILITY 

a. The facilities of the airlines for handling air 
cargo are the core of cargo operntions and the 
center about which the other related services and 
activities are located. The purpose of this dis- 
cussion is to establish the relationship of all other 
components of the industry to the direct carrier 
actually accomplishing air cargo movement. 
. b. Airport-to-airport service in whichshipments 
are deposited nt the iiir cnrrier cargo facility has 
been identified as one type of air freight service. 
To  satisfy demands of customers for door-to-door 
service, the nirlines normally do not operate a 
fleet of trucks but contract with truckers to have 
this work done for them. This is accomplished 
through Air Cargo, Inc., an organization owned 
by all of the dometic airlines. Air Cargo, Inc., 
arranges for one trucker to handle all door-to-door 
shipments of all airlines at. a particular airport at 
a given rate. 

c. The relationship of contriict, truckers to air 
carriers is influenced by the type of nir carrier op- 
eration. Normally, nir  carriers providing door-to- 
door service have established sufficient. snles volume 
of a i r  freight to have warranted cargo facilities. 
The type of operations conducted by the trucker 
is influenced by t.he number of air carrier cargo 
facilities. The requirements of the truckers for 
the shipment-sorting operation to the airlines and 
for delivery to local customers may be quite closely 
iissocinted wit,h the operntions within the air 
carrier cargo facilities. However, where there are 
a number of separnte nir carrier cargo facilities, 
a separate air cargo trucking fncility should be 
investigntod. 
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CHAPTER 2. AIR CARGO HANDLING 

SECTION 1. CARGO FLOW 

12. IMPORTANCE OF TIME 

a. An nircrnft. not. flying is not using its  enrning 
cnpncity. Present jet-cargo nircrnft have n p s s  
earning potential of over $4,000 per hour. There- 
fore, groundtime (the time required to unlond, 
lond, nnd service) is n criticnl fnctor in nir cnrgo 
operntions. Systems in us-$ in the pnst for londing 
nnd unlonding nircrnft genernlly required much 
mnnunl hnndling of freight. New and more effi- 
cient londing systems and equipment are being 
provided by the industry to reduce groundtime to 
a minimnm and to reduce the time nnd rast of 
londing, unlonding, and processing of shipments. 

b. Background information on mnterinls flow 
nnd mnterinls hnndling equipment nnd systems is 
piwented in the pngas thnt follow. It is most im- 
portant thnt the nrchitect, the engineer, and others 
rwponsible for the plnnning iind design of nirport. 
carp fncilities consult with the air carriers in- 
volved from the inception of the progrnm nnd 
tlirongliout its development to determine specific 
requirements of individunl mnterinls hnndling 

systems. Knowledge of the technique of pnckng- 
ing nnd mnterinls hnndling isessentinl in designing 
functionnlly efficient nir nirgo fnrilities. 

13. ENPLANING AND DEPLANING CARGO 

a. I n  the sequence of operntions, the first step is 
to rnilonrl the nir cnrgo from trucks 11s depictntl 
in figure 5. The shipment. is rtrreptetl nail 
weighed, nnd necessnry dntn recorded. Informn- 
tion about weight nnd destination of the shipmenl 
permits scheduling for flight nnd lond placement. 
Mnrked pncknges nre moved to n stnging nren to 
be processed for loading on the nircraft. 
b. The removnl of cnrgo from the nircrnft initi- 

ates a pmcesa which is the ievem of enplnning 
with disposition of the shipment dependent upon 
h n l  destination. If the nirport is the find des- 
tinntion of the shipment, it is moved to an nren 
wlmre i t  nwnits picknp. If thenirport is nn inter- 
medinte stop nnd pncknges nre to be trnnsferred to 
another nircrnft, the shipment is n p i n  moved into 
the lond-staging arm. 
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SECTION 2. CARGO HANDLING EQUIPMENT 

14. BASIC CONSIDERATIONS. Techniques used in 
moving shipments from one nreii to nnotlier with- 
in the fncilities iind for lond build-up vnry consicl- 
ernbly depending on the n:iture of the comniodit ies 
nnd tlie totnl quantity of :iir cargo being sliipped 
from n coniinnnity. Shipments may vnry from 
smnll fragile pncknges to bulky nnd liwvy items. 
Eqnipnieiit of rnrioiis types is used to h:indlc 
freight,. 
15. WEIGHING EQUIPMENT. Scalas for weighing 
shipments may be portnble or built into tlie 
mnterinls hnndling system. Since most pncknges 
moving through nir cargo facilities weigh less than 
300 ponnds per unit, this cnpncity scnle would 
.normnlly be ndequnte. A larger nnxilinry scale 
mny be required depending upon t,lie nnture of 
nir freight hnndled. 
16. UNITIZING EQUIPMENT. Mnny smnll pncknges 
can be more efficiently hnndled if nnitized, thnt is, 
consolidnted into n single wit or group of units. 
1Jnit.izing may be nccomplislied in the cargo 
processing fncility or may be dono by the cus- 
tomer, and t.he pncked unit honght. to the facility 
rwdy for londing on the nircrnft. 

a. Pallets nre portable platforms on which s h i p  
ments nre stncked. They nre gener:illy constructed 
so they cnn be moved by n forklift. truck or other 
device. Wnrehonse pnllets presently in iise are 
nhont. 80 inches by 40 inches, but these are gen- 
erally being replaced. Lnrger pallets, 80 inches 
by 108 inches and 88 inches by 105 inches, hnve 
been ndopted for the nir cxirgo industry. A flexible 
pallet, used i i i  conjunct,ion with n palle.t, snpport, 
also hns been designed. This pallet may be wed as 
:in integnl pnrt of the nircraft lond. I)ollies :ire 
pnllets or pallet snpports on wheels. They may be 
~noved mnniially or Iiy i t  ineclr:ini~.:il system. Fig- 
IIIH 6 sIio\vs :I nnii:brr of types o f  pnllets :ind ii 

b. Containers most coniinonly in w e  today nre of  
t w u  genc:nil typrs. One type is ilt4giied to he 
stowed i n  tho belly roiii1xirtniriit, or nndcrside, 
of lnrge j e t  :iin:rnft. 'L'hrse. arc norni:tlly niadr. 
of n l ~ ~ i ~ i i ~ i i i n ~  : i d  ali:iped to f i t  the? l o w r  portion 
of t,he aircraft, fnsoltige. 'rlir otlirr type of roil- 

Ilolly. 
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tainer is n modification of the pallet, hnving sides 
hinged to  tlie pallet. or in separate sertions thnt fit. 
together. Vnrious types of contsiners are illns- 
tnited in ligitre 7 on pnge 13. 
17. PIT ELEVATORS. Hydraulic lifts eqnipped to 
support pullets or containers :ire Ijeing used to 
:mist in nnit 1)iiild-np. Hy use of the lift., it, is 
possible to keep Hie top of the land of the stnck 
:it n sntisfnctory working level by lowering the 
stnck helow the floor. After the cargo stnrk is 
complete, it, is returned to the floor level. 
18. MATERIALS MOVING EQUIPMENT. Mnny 
types of equipment nre used to hnndle cargo. 
Handling techniques employ not only mobile 
equipment such na handtrucks nnd forklift. trncks 
bnt nlso conveyors nnd other devices which may be 
inslnlled ns part of nn integixted freight hnndling 
system. 

a. Handtrucks are genelally employed in the 
storago men to inow relntively sninll loads. The 
opelation tlint. pmceses only nominnl iiinounts of 
air frei& per dny wonld hnve little need for nny- 
t,hing more tliun this biisic type of hanclling eqnip- 
nient. 130th two-wheel tnicks and fonr-wheel 
tnicks nre in genernl use. Two-wheel trncks nor- 
mally nre limited in capacity to less than 2,000 
pounds. Four-wheel trurks nre designed for cn- 
pncities np to 5,000 pounds. Severnl may be 
hooked together in trniii fiisliion nnd moved by n 
motorized tng. 

b. Forkliftfrucksvary in size withcapncities from 

fers 1liore flexildity for the movement of cargo 
than  the hnndtrnck Iiecnnse of its cnpnhility for 
moving loncls verticnlly. It is tin effectire device 
for nroving londecl pnllcts from the proceshg fit- 
cilities 10 the floor level of the nirrnift. Iloivever, 
it ,  is limitrd i n  the size of ~iiillets it riin ciirry. 

c. Scissors lifts mny be ihlized in trnnsporting 
freight firmi tlie c n r p  Iinildin:r to the :iirrr:ift or 
:is n lifting (1evii.e in  tlie 1o:ding opcwtion. Thi.; 
eqniliniriic (':in tniiislmrt 1n i i1~11  Inrger loiids t1i:in 
the  forklift truck. Its nse is expected to increase 
in freight handling. 

1,eocl ponitds to 20,000 ~ O I I I I ~ S .  The forklift of- 
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d. Overhead hoists have been used to provide 
efficient movement of very heavy shipments. 
Complete covernge cnn be attained by means of 
trnck-mounted traveling girders spanning the en- 
tire width of the processing nren. With this nr- 
rnngement, movement of the hoisting equipment is 
possible in nny direction; nnd there is complete 
control of the item being hnndled. The installn- 
tion of such equipment, however, is costly. 

e. Conveyors may be used effectively in mnte- 
rids hnndling. They may consist of a series of 
rollers, endless belts, or n continuous chain as illus- 
trnted in figure 8. 

(1) RoZk?rcu?zveyor8 may be grnvity activated 
or motor driven. They may be portable or b e d  
The portable roller conveyor is most o h n  used in 
loading or unloading at the truck dock. It may 
also be used within the aircraft or the processing 
fncility. Unit conveyors, ench I0 feet in length, 
can be joined together when the distance requires 
a longer run. Gravity type roller conveyors are 
most ideally suited for unloading or loading of 
objects n.hich must be moved to a lower level. 
Motor driven roller conveyors, generally known as 
live conveyors, nre advantageously used when ob- 
jects must be moved a distance greater than 25 
feet and the pnth of travel is not to a lower level. 

(2) Belt cmveyors transport items on a con- 
tinuous motor driven belt. They may be used ad- 
vnntagwusly for moving objects from a lower to 
n higher level. They mny be employed as a port- 
nble unit or incorporated into a Conveyor system 
acting in concert with other types of conveyors. 
Portable units nre often mounted on vehicles and 
used to load or unload freight from an aircraft. 

(3)  Drugline conveyor8 or tow-typeconveyors 
nre continuously moving chains to which carts or 
trucks nre secured. The chain may be placed in a 
track recessed into the floor or it may be moved 
on an overhead beam. The floor recessed chain, 
though more costly to install, eliminates the need 
for overhend suspended moving parts with the 
inttendnnt snfety hnznrd. 
19. CONVEYOR SYSTEMS. Thesesystems,used for 
the Iinndling of mntwinls, ore arrnngements of 
vnrious types of ronveyor components nnd nre 
ronsiclered ins in key item in nn integrnted materials 
hnndling system. A system mny be nn “open sys. 
tem” or n “closed system.” Open systems consist 
of continuous conveyor lines on which i t  is possible 
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to place or remove nn nrticle :it nny point. If the 
article is not removed, it will continue nround and 
mny be removed n t  any time without nffectingother 
items in the line. The towveyor, by the nature 
of its operation, can only be considered nn open 
system. Closed systems conhiin branchoffs and 
one or more dead,ends. 
20. INTEGRATED SYSTEMS. Materials handling 
equipment may be integrnted in such a way aa to 
incorporate n combination of the closed nnd open 
systems and a number of diverse types of equip- 
ment. Figure 9 on page 16 illustrates various types 
of conveyor-equipment systems. A system may in- 
clude n towveyor, or roller or belt conveyor equip 
ment in an integrnted nrrangement for handling 
of freight. Large-volume freight operations can 
be handled most efficiently by integrnting both the 
truck and the aircraft into the materials handling 
system of the freight facilities. 

21. PILOT SYSTEM 
a. A system has been developed for the U.S. 

Military Air Transport Service (MATS) bases 
using conveyor lines in the building nnd con- 
veyorized floors, rollers installed ns nn integral 
part of the floor, in both surfnce and air transport 
units. Where hundreds of tons of freight are 
moved daily, it can be processed in minutes instead 
of the hours required for a nonintegrated system. 

b. When a truck pulls up to the dock, a con- 
veyorized a m  or telescoped roller conveyor is used 
to reach the floor of the truck. A push bar on the 
truck is activated by n winch within the truck 
which moves the entire contents from the con- 
veyorized floor of the van onto the conveyorized 
arm. The freight is then moved on to the conveyor 
system where it is to be processed to an assigned 
aircraft flight and section. Freight is stored on 
branch conveyors until it is time for load build-up 
or to palletize freight. All freight is unitized on 
special pnllets and is moved on to the conveyor 
lines designnted by destinntion nnd section number. 
I n  this way, londs for ench flight cnn be set up in 
sequence nutomnticnlly. 

c. Pallets nre  guided throughout their trnvel by 
trncks nnd slide on roller conveyors ton  final posi- 
tion on the floor of the nircrnft. All conveyors 
nre designed into n common system so thnt it is 
possible to unlond an nircrnft while freight to be 
enplnned is pi-epnred for shipment. Pallets con- 
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tnining londs up to 10,000 pounds nre moved by quirenients of the system oomplex. linitizecl 
mobile londing equipment hnving n roller-con- freight can be londed on the nircrnnft in II time 
veyor-type floor. These londers nre designed to nppronching that required for refueling and 8erv- 
move one or more palleta depending upon the re- icing of the aircraft. 

N O N S Y S T E M  I N T E G R A T E D  
AIRCRAFT L O A D I N G  

L O A D  B U I L D - U P  

SCALE SCALE 

TRUCK D O C K S  

FIGURE 9. CONVEYOR SYSTEMS. 
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22. MAJOR FACTORS. Those fnotors nsocinted 
with nircrnft. loading nlso inflnenca the plnnning 
of opernt,ions in nir cnrrier cnrgo facilities. Four 
mnjoi. points to consider in nnnlysis of mnterinls 
hnndling systems nnd building-spnce requirements 
n re  pnylond fnctors a t  tnkeoff, aircraft center of 
grnvity or weights nnd bnlnnces, destination nnd 
routing, nnd nircrnft londing clinrncteristica. 
23. PAYLOAD. The pnylond factor is the ratio 
between tons of freight nctunlly londed nnd tlie 
tons of freight peimitted to be londed on tlie air- 
crnft. An nircrnft cnpnble of n takeoff pnylond 
of 30,000 pounds but cnrrying only 18,000 pounds 
is operating with n pnylond fnctor of 00 percent. 
I n  such n cnse, tlie nircrnft is not earning its full 
potentinl. It is important thnt londing permit ns 
high n pnylond fnctor ns prnct,icnble. 
24. AIRCRAFT CENTER OF GRAVITY. Federal 
Aviation RegulntionR estnblish performnnce re- 
qoiivinents for nircrtift. Control of weights nnd 
bnlnnces, thus the nircmft. center of gravity, is 
essentinl to the proper perfonnnnca of tlie nir- 
crnft. I n  nll-cnrgo nircrnft, the interior of the 
fuselnge is divided into sections. The mnnufnc- 
turer designntes the ninximum nllownble weight 
\vhich may be stowed in each section considering 
floor loading limits n o d  proper securing of freight 
for snfe performnnce of the nircmft. An exnmple 
of n longitndinnl cross section of nn nircraft fuse- 
lage indicnting station divisious nnd the maximum 
alloivvnble lontl for encb stntion is illustrnted in 
figure 10. This type of clinrt is used in estnb- 
lishing aircrnft londing. 

25. DE5TINATION AND ROUTING 

:I. For nn nircrnft scbednled to fly from one 
terminus to iinotliev, loading isquite different from 
tlint for ii flight w i t h  intermedinte stops. In the 
former riise, only weights iind bnlnnces mist  be 
considered; bnt in the hitter, it is nrressary to 
ronsider nlso the sequence loading. When freight 
must be reniowd nt intermedinte stops, Ion& must 
be nrrnnged so thnt tlle deplening freight cnn be 

removed easily without distnrbing freight desig- 
nnted for other points. Fiviglit dso inny be tnken 
on n t  thes+termedinte locntions to replace tbnt 
which ivns removed. \\’lien wplncement londs nre 
not provided, the freight, rctnined on the nircrnft 
mny linve to be ienrrnnged to nssure proper dis- 
t.ribution of londs. 

b. The destination of tlie nircrnft is n deter- 
minnnt in  thenmount of fuel thnt. isoirried. Gm- 
ernlly, nn nircrnft scheduled to fly n short clistnnce 
mny be cnpnble of cnrrying n grenter nmount of 
freight tbnn if it were to fly n long, nonstop route. 
However, tlie nmount of pnylond thnt cnn be snb- 
stituted for fuel is limited by tlie strnctnrnl clinr- 
ncteristics of the nircmft. This is nn importnnt 
considerntion that, influences the prepnrntion of 
nircrnft londs. 

26. AIRCRAFT CHARACTERISTICS 

11. The lorlition of the niirinft londing entrnnces 
is n considerntion in determining the prepnrntion 
of mnterinls hnndling. All-ciirgo aircraft inny be 
londed from the side, nt. either end, or both ends. 
On nircrnft thnt nre side londed, the Inrge freight 
doors nre usunlly on the left side of tlie fnselnge. 
The swing-tail n11-cnrgo nircrnft is nn innovntion 
in design now used. 

b. The Boor height of the nircrnft vnries from 
44 inches, which is n “truck bed” floor height, np 
to 12 feet in ivliich cnse the nircraft is known n s  
“high floor” nircrnft. It is possible to lond or 1111- 

lond ii “trnck bed“ floor Iieiglit nircinft rliiwtly 
from the freight truck nnd to dwign the ent.ire syx- 
tem for this common height. Some nienns of l i f t -  
ing tlie freight to tlie floor level of n “liigh flrrov” 
nircnift lire needed. 

c. Controlling the proper lond distribution in 
combinntion nircrnft is not. ns simple ns in the nl l -  
cnrgo configurntion. Genernlly, rnrgo is plnced in  
bnggnge compnrtments in  the underside of the pns- 
senger nircraft ns “topoff lond. The number of 
passengers nnd their bnggnge will vnry consider- 
iibly nnd controls the nmonnt of cnrgo tbnt mny he. 
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gnge nnd cnrgo londed in the underside of the plane 
are cnrried in  specinl containers. These contnin- 
ers, shnped to fit the nircrnft fuselage, slide into 
the lower compartment of the nirplnne nnd have n 
cupncity of npproximately 1,500 pounds. They 
lire prelonded in tlie nir cnrgo fncility, delivered to 
the nircrnft on the londing apron, plnced aboard 
the aircraft by means of n specin1 hoist., and in- 
stnlled in the bnggnge compnrtment. With such a 
system, the freight is oillonded nnd onlonded 
within the time it  takes to deplnne and enplane 
passengers and to refuel the aircraft. 

stowed in the bnggnge compartment. This vnri- 
nnm nlso makes the mnintennnce of proper lond 
distribution mire complex. 

d. For piston-type combination nircraft, the 
space designed for cnrgo nnd bnggnge has not 
allowed for nn efficient meohnnized system of con- 
tninerized londing. Consequently, i t  is necessary 
to lond freight and bnggnge mnnunlly. However, 
the nmount of space nvnilnble for bnggnge in such 
an aircraft is relatively small and the time required 
to plnm n lond on the aircraft is not critical. 

e. On some lnrge jet combination nircrnft, b n g  
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CHAPTER 3. AIRPORT CARGO CENTER AND ITS BUILDINGS 

SECTION 1. AIRPORT CARGO FACILITIES 

27. INTERRELATIONSHIPS OF FACILITIES. As the 
nir airgo industry grows, the complex on the air- 
port designed to hnndle air cnrgo becomes a signifi- 
cant element in airport planning and design. The 
discussion of the various components of air cargo 
industry in chnpter 1 explained in part the essen- 
tin1 interrelationships of the fncilities that may be 
necessary at  nn airport cbrgo complex. These 
facilities must provide for the efficient transfer of 
air cargo between surface transportation and air- 
croft. For lnrger airports, the complex may in- 
clude n number of nir carrier cargo facilities or 
multiple-occupancy buildings. 

28. DESIGN CONSIDERATIONS 

n. The elements thnt compose the airport cargo 
center facilities and establish their charncter, size, 
and configuration will depend on the level of 
nctivity of the nir cargo industry in the community 
served. The nrchitect-engineer should work 
closely with the aircnrriers, air freight forwarders, 
truckers, and nirport manngement to determine 

d i n t  is needed including nny specinl requirements 
peculiar to these facilities. The resulting design 
must satisfy present requiremFnts nnd provide the 
flexibility necessary for future expansion. Build- 
ings should be oriented, and lnnd should be avail- 
able to ennble a logical expansion plan. This is 
discussed in section 3 of this chapter. 
b. The nir carrier cnrgo facility is the core of 

the cargo center, nnd the emplinsis in this chnpter 
is on thnt facility. I t  rnny be trented ns n single 
building or combinntion of elements under one 
roof sufficiently integrnted to permit operation ns 
n single entity. 

c. The design progrnni, in the nrchitect’s vocnb- 
ulary, denotes the building users spnce require- 
ments. It is one of the bnsic essentials for n suc- 
cessful solution to the design of nny building. 
Fnndnmentnl considerntions in  developing a prn- 
grnm nre the elements of the building, the umount 
of spnce needed by ench element, and the relntion- 
ships between the spaces. 
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SECTION 2. AIR CARRIER CARGO BUILDINGS 

29. ELEMENTS OF THE BUILDING 

a. An air cnrrier cnrgo building may be planned 
for single or multiple occupnncy. The type of oc- 
cupancy normally will depend on the potential for 
nir cnrgo industry growth in the cominunity being 
served nnd the volume of business genernted by 
ench of the airlines. At airports where there are 
n number of cnrrien, ench genernt ing only nominnl 
nmounts of freight dnily, n multiple-occupancy 
building cnn provide ndequnte spnce to sntisfy the 
needs of nll. Single- or double-occupancy build- 
ings with ndequnte nircraft npron spnce should be 
considered for those air cnrriers thnt operate nll- 

cnrgo schedules and hnndle lnrger nmounts of sir 
freight. 

b. There nre four innjor functionnl elements to 
consider in the design of the nir cnrrier cnrgo 
building. These nre the freight-hnndling areas, 
ndministrntion nren, peisonnel and custoiner nc- 
commodntions, and service facilities. Figure 11 
indicates dingrnmmnticnlly the spnce relntionships 
for functions within the nil: cnrrier cnrgo fncili- 
ties. Airport cnrgo buildin@ should be designed 
for plnnned expansion in both length and depth, 
where economically feasible, nnd fixed support 
fncilities so located to nvoid interference with such 
expnnsion. 

FIGURE 1 1 .  SPACE RELATIONSHIPS WllHlN BUILDINGS. 
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30. TRUCK DOCK FACILITIES 

a. ’phere must be n sufficient nuniber of truck 
stlitions to serve truckers, nir freight forwnrders, 
iind others for Lot11 iuconiing ttnd outgoing ship- 
nients. In itddition to truck dock positions, con- 
sidenit.ion should he given to providing facilities 
for the nirport-to-nirport customers who use other 
than trucks to deliver or pickup smnll shipments. 

b. The number of truck dock spnces will vnry 
with the nirline operntion and the community. To 
determine the optimum number requires detniled 
nnalysis of truck nrrivnl in a penk hour, theservice 
time nt. the dock, nnd the ncceptnble vniting time 
for those experiencing delnys. 

c. The minimum number of dock spaces required 
for incoming trucks cnn readily be determined. 
hssume for exnmple a normnl “stripping” or un- 
loading rnte nt. ench dock spnce of npproximntely 
5,000 pounds per hour. This rnte includes t,ime 
allowed for delnys nnd spotting of vehicles. For 
i in inbound volume from trucks of 90,000 pounds 
of freight. nnd n time nllowed for “stripping” ve- 
hicles of 3 Iiout.s, the unlonding would hare to be 
nccoinplislied nt,  the rate of 30,000 pouuds per 
hour. Thus, there would be II requirement for 6 
truck spiwes nt, the dock for this operation. 

d. The width of each truck stntion shottld be n 
mininium of 12 feet to nllow for pnrking of Inrge 
vehicles. Building door openings n t  ench stntion 
should be II minimum of 10 feet wide by 10 feet 
high. Extensive open plntforms nre not recom- 
inen(iet1 beenuse frdig~it left, in the open is subject. 
to pilfemge nnd damage from inclement \venther. 
Protection from tlie went,her for freight. nnd per- 
soniiel during stripping or londing operntions 
shoulcl be provided by nn orerhnng cnnopy of at 
least. B feat. (’lenrnuce nbove the top of the pnrked 
freight. vnn should be npproxim~~tely 18 inchos. 

e. Building floor heights mny vnry from 44 to 
47 inches nbove gi’ide. Tlierr iire n niiniher of 
leveling devices for nccommodntiug truck bed 
heights rnngiug fnnn 30 inches for II pickup truck 
to 50 inches for n Inrge trnctor-tr~iiler. 

31. PROCESSING AREA 

n. Receiving, sorting, ~reighinp, Inbeling, nnd 
building up of londs for shipment lire the mnjor 
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wt,ivitiiw iu tho 111~1~.1.ssiug cIr  fwigllt flu,al t i l e  
t.ruclc to the nircnifl. l ‘ l i t ~ i n  iirc 11 iiiiiiil>er of f:lc- 

tors which hnvo it ~ ~ r ~ ~ f c ~ n i r d  elfect. on total spnce 
requirements. 

(1 )  Cargo ~ W T I O ~ J W  is Iiflected by such vnri- 
nbles ns types of iiimntft, freqwucy of service, 
t.ime of dny of nrriviils n u d  clepnrtures inboond, 
outbound, and dirrct ionnl p r r p o n ~ l c ~ ~ ~ n c ~ ~  of cnrgo. 

(2) I)enaily of cnrgo :tccountu for consider- 
nble dimensional disparity. A ton of cot. flowels 
occupies mnny timw more spnce thnn n ton of mo- 
chine parts. 

(3)  Chnracter of cwgo ciwtes it need for 
specific spnce nllocntion. Refrikpntecl stornge is 
required for perislinble cnrgo, rind other tempern- 
turn controlled nrens nre needed for live cnrgo. 
Bonded stornge is needed for customs, import/ex- 
port control, ns well as security nccominodntionn 
for vnlunble cargo. 

(4) Nethodn of hnndling nnd ato,.;ng cnuw 
vnrint.ions in s p w  requirements. Operntions rct i -  
lizing forklifts nnd piillets require more squaw 
footnge for cirruliition nnd innueuveriug. 

b. The nrrnngement of spnce in the lond build-IIII 
nrens is also influenced by nircrnft londiug chnriw- 
teristien. Spnce shoulcl be plnnned for sequriivr 
londing to provide for distriliution of weight i; .  
t,he nircrnft und for eiisy removi~l of loncls nt dr: 
hntions.  Freight to be londed on combinntioil 
iiircixft, shoiild be kept sepirnte froni freight to I I P  
londed on nll-cargo nircmft. h n d s  to be unitiztd 
on piillets, loiids to he unitized in  coutiiiiieix, i in i l  

those to be londed 011 nircrnft mnnunlly should be 
controlled by providing sepnrnte but iidequatv 
spnce for ench. The types of nircrnft, nnd thr 
numbers of ench type being served hy the facility 
should be given cnreful study. 

c. Consultntion w i t h  the users ns to the type of 
mriterials liiindling systems to he eniployrd is rs- 
sentiiil nnd \vill be most, helpful in this iireii of 
design. A s  materiiils Iinndling systems for the 
nir ciirgo iiiilustry ere ~IeIrloped nnd improved. 
spnce requirements for the land build-up w e n  nurl 
other oper,itious niiiy be redurril substnntiiilly. 
I‘igure 12 iidicntes cliiigr~iiiiiiiii~icirlly suggested 
spire recluirenients for iweiviug nnd processing 
nreiis. 
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32. ADMINISTRATIVE AREA, AND CUSTaMER AND 

n. Adequnte ndministrntive spnce is necessnry 
for efficient mnnngement of cnrgo operntions. The 
control of all nctivity is dependent upon decision- 
making personnel who niust have ndequnte office 
nccommodntions. A thorough analysis of the 
duties nnd responsibilities of the ndministrntive 
personnel should be mnde prior to prepnring the 
design progrnm of the building. The number of 
employees that may ultinintely be employed in the 
mnnngement of operntions should be studied. 

b. Reception areas sliould be provided to handle 
customers. I n  addition to serving ns a receiving 
point for visitors, small pnckngas may be chimed 
or bills mny be paid here. There should be su5- 
cient spnce for n counter, nccommodntions for cus- 
tomers, nnd cases for displny of brochures and 
other sales material. 

c. Snles offices may be required by some airlines. 
Spnce in the sales office should provide for desks, 
files, and fncilities for telecommunicntions. Files 
should be readily accessible to all the salesmen. 
“he sales office mny serve nlso ns n customer serv- 
ice center or clearinghouse for telephone inquiries. 
Close commnnirntion must be mnintnined between 
this office, receiving, nircrnft spnce control, nnd 
nccount ing. 

d. Mnnngement nnd genernl office spnce require- 
ments nre dependent upon vnrinbles such ns the 
type of operntion, the nmount nnd type of freight 
processed, nnd the community being served. Ac- 
counting and records offices may be necessary 
fncilities for operntions of nny sizable mngnitude. 
The spnce required ynriea with the type of record- 
keeping nnd nccoiniting equipment that may be 
used such ns nutotnutic filing systems and dntn- 
processing equipment. 

e. Communicntions centers assist mnnngement 
in the a c i e n t  movenient of freight. Each facility 
component must be kept informed of chnnges in 
schedule, cnrgo spnce avnilnble, nnd of special 
sliipments requiring nnusnnl nttention. The com- 
niunicntions center cnn serve ns the centrnl nerve 
system. It cnn provide the link betmeen ndminis- 
trntion nnd operntions. Space mny be required 
for teletype mnchines nnd closed-circuit television 
fncilitirs in addition to sufficient desk spnce for 
commnnicntions personnel. 
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f. Aircnift sp;ice ront rol office rrqnirements nre 
dependent upon the nmount, of freight handling 
nctivity. This office mny be plnred in the receiv- 
ing nren or in the ndministrntion offices. Spnce 
must be provided for compnting nnd commuuicn- 
tions equipment and for nircrnft chnrt.s indicnting 
cnrgo spnce nvnilnble on the nirmift. These func- 
t.ions nre closely related to those of receiving and 
processing nnd to those of the commnnicntions 
center. Provisions should be mnde to fncilitnte 
close liaison with these interrelated funct.ions. 

g. Tbe number of personnel employed in cnrgo 
operntions will vnry not only with the type nnd 
volume of freight handled but nlso with the 
innterinls handling system used nnd the scheduling 
of nircmft londiiig operntions. h cnreful study 
should be mnde of all factors including local codes 
nnd st,nte labor Inws to assure ndequnte provision 
for employee needs. Figure 12 indicntes suggested 
spnce requirements. This overnll nrea may be 
nllocnted to ndministrntion, customer nccommodn- 
tions, and personnel accommodations such as rest 
rooms, locker rooms, nnd lunchrooms. A first nid 
room, pilot-ready room, or other specinlized nren 
mny be included dependent on circumstnnces 
peculiar to proposed facilities. 

33. MAINTENANCE, SERVICES, AND STORAGE 

a. In order to provide for nn efficient opemt,ion, 
equipment must be kept in  good working order 
nt, nll times. Mninteunnce nnd stornge of 
mnterinls hnndling equipment, such ns contniners, 
should not be overlooked. The functions of 
mnintennnce nnd stornge niny be joined, or they 
may be completely sepnrnted. The manner in 
which these functions nre Iinndled depends lnrgelg 
on the type nnd nmonnt. of equipment uscd. 

b. For lnrge operntioiis, mnintennnce and servic- 
ing shops mny be necessnry to provide repiiirs for 
such items ns pnllets and contniners, forklift 
trucks, conveyors, nnd other mnterinls hnndling 
equipment. Webbing used to secure freight, 
against dislodgment. in nircrnft requires periodic 
repnir. The mnintennnce and the servicing shops 
mny be centrnlly locnted in the cnrgo complex, or 
they mny be constrncte,d as n pnrt of the air  
cnrrier’s individual freight handling facilities. 

c. Gnrnge or hnngnr spice mny be reqnired for 
larger pieces of equipment, such as scissors lifts, 
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mobile freight loaders, or other vehicles used in 
the freight loading operations. I n  some casas, it 
may be economicnlly more practical for the air 
carriers if this space and this type of equipment 
are furnished by the airport management on a 
rental basis. 

d. Space required for building utilities, such as 
plumbing, heating, ventilating, air conditioning, 
electricity, and gns depends primarily on the geo- 
graphical location of the airport. Other factors, 
such as requirements of servicing equipment, type 
of fuel available in the area, and accessibility of 
public utilities to the airport cargo center, also 
must be considered. All utilities mny be centrally 
located on the airport and furnished to users by 
airport manngement. Each building may house 
its own space for the provision of these utilities. 
Careful consideration must be given by the 
architect-engineer to this aspect of the building 
design in order to make sufficient provision for all 
necessary building arena. 

34. SPEClAt HANDLING 

a. Some types of freight require special hnn- 
dling, that is, facilities and techniques not ordi- 
narily used for normal items. Requirements 
depend on the policy of the air carrier in accepting 
shipments that require special techniques. Basi- 
1-ally, four types of shipments which fall into the 
special handling category are live animals, perish- 
ables (pharmnceuticnls, meats, produce, and 
flowers), and bonded and valuable shipments. 

b. I f  the volume of live animal shipments is ex- 
pected to be Inrge, special provisions for them 
should be given consideration. Heating, ventila- 
tion, cleaning fmilities, fresh water supply, cages 
nnd stables, and stornge facilities for handling, 
cleaning, and feeding equipment will require 
study. Consultation with the local chapter of the 
Society for Prevention of Cruelty to Animals 
(SPCA) is suggested. 

c. Perishable3 are being shipped in increasing 
quantities. Bonded and other valuable freight 
processed varies not only with the economic char- 
ncter of the community but also with the seasons. 
35. FACILITIES AT INTERNATIONAL AIRPORTS. Air 
cirriers providing service for oversans shipments 
n t  internntional airports will require space for 
inspection of deplaned freight. Consultation with 
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Burenu of Customs, Apriculturnl Research Serv- I 
ice, nnd Public Health Service dfficinls in addition 
to the airlines is essential in developing a proper 
design progmm for this area. 

36. BUILDING CONSTRUCTION 

a. Building design consistent with functional 
requirements and the need for economical construc- 
tion and maintenance cnnnot be overemphasized. 
Airport buildings are often constructed in areas 
beyond the jurisdiction of a city building code. 
Materials and methods of construction and design 
of an airport cargo building may or may not be 
governed by a building code of the local commu- 
nity or regulations established in state labor laws. 
When local codes are applicable, particularly in 
small communities, the standards designated in 
such codes are sometimes below those acceptable 
as good architectural or engineering practice for 
buildings on airports. 

b. It is suggested that airport owners voluntarily 
adopt standards from one of several recognized 
sources. Standards representing good practice 
can be found in the “Recommended Building 
Code” of the National Board of Fire Underwriters 
(NBFU) . “The Uniform Building Code” 
adopted by the Pacific Coast Building Officials 
Conference and the “Southern Standard Building 
Code” prepnred by the Southern Building Code 
Congress are also excellent guides. 

c. Selection of the structural system to be used 
for the building should be based on careful con- 
sideration of the insurance rates for various classes 
of building construction and occupancy. The ini- 
tial cost of fire-resistant construction mny be higher 
than other types of construction, but a lower insur- 
ance rate will often offset this higher iuitinl cost. 
Fire is not the only hnznrd about which the de- 
signer must concern himself. Protection against 
pilferage, vandalism, or possible sabotage in time 
of emergency should be considered in choosing ma- 
terials of construction. The location of the build- 
ing and the types of commodities moved through 
the facility will also influence the type of con- 
struction. 

d. Structural systems having the capability of 
economicnlly spanning as much as 100 feet provide 
greater flexibility in building design and space ar- 
rangement. Clear-spnn structures are desirnble 
because they allow for greater maneuverability of 
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fnrklift. triicks ~ i n d  ntlirr frriglit handling eqnip- 
inent. 1,nrge-spnce IIIVIIR, free of colnnins and 
I)eirring ~ v n l l s ,  cnn be divided nnd ndnpted to sat- 
isfy tlie elinnging drmnnds of funrtinnirl openi- 
tions. Roof ronst rnction nnd roof design londs 
vnry with the nreir of tlie conntry. The rerom- 
mended rode of tlie NI<FIT sng.g~sts that ordinnry 
mofs, either flat, pitrlied, or curved, be designed 
for not. less than 20 pounds per squnre foot of 
horizontnl projwtiop in nddition .to the dend lond 
nnd wind or other lon(1s. 

e. Floor constrnrt.ion, nccording to the NBFU- 
~womniended Nationnl Hailding Code, should be 
designed and constnwted for the grentest londs thnt 
nre nnticipirtetl by t,lie user. Provision should be 
mnde for such items ns floor scales, pit elevntors, 
nnd iwcessed trncks for towveyor systems. Floors 
in the office areas, where extensive filing systems 
nre mnintnined, slionld be designed to cnrry n mini- 
mum nniformly distributed lond of 125 pounds 
per squnre foot. 

f. Seler.tion of doors must be given rnreful con- 
sidernt.ion. Overhend nnd roll-up doors urn sug- 
gentcd in nrens where there is movement of freight- 
The trncks of tlie overhend-type door shotild be 
instnlled to pinvide ns mnch liendroom as possible 
within the building. 

g. nnnipers nnd Rinrds for protecting Lick- 
dock edgw nre nvnilnble in mnny designs. The 
nntnre of nctivity, the devices used for londing op- 
erntionq nnd t,he nmount of trnffic n r e  the deter- 
minnnts in  ninking n selertion. The use of 
hiimpem iinrl gnnrils will help keep mnintennnre 
of dock wens to i i  minimum. 

11. Interior finishes depend npon locirl fnctors, 
hit. they shonld be selected from the stnndpoint 
of minimum mnintrnnnre. The fnnrtionnl use of 
tho n t r n  shonld be the determining fnctor in the 
selrrtion of the finishes. In the processing nnd 
utornge nrcns of the bnililing, n sniootli concrete 
finish for tlie floor slionld be ndequnte. A hnrilen. 
ing ncklitive mny be used in the concrete to innke 
n dnrnble snrfnce. 
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i. Tlie toilct. roonis slloiilcl lltlvc llnom :tnd wdls 
finished wi th  n Inrnl ini~~ervinnx iniitrriiil for ( w e  
of clenning tinil mriintrniini~e. Tlie wail1 finishes 
mry be nn integml pirt of tlie \ \ a l l  construction, 
snrh IIR gliizetl Iinrtition Iilorlt or glnzed brick 
d ie re  budgets perniit. The locker room floor 
slionld Iiiive 11. pnintecl, smooth finished concrete 
floor if costs ninst, lie kept. nt. II ininininin. Wnlls 
niny be pninted mnsonry units or plnstrr. Since 
lor.ker rooms nre genernlly noisy plnces, n n  nronstir 
ceiling should be considered for this wen. 

j. There is n wide selertion of tinislies nvnilnble 
for ndministrntive nrens. For tho floors, rnbber 
nnd vinyl tile finishes genernlly provide ir durable 
floor but. mny be difficiilt to niaintnin in nrens ndjn- 
cent to the processing ni-ens. Wnlls mny be 
priinted plnster, wood veneer, or plnstic. Pre- 
finished or plnstic-conted \wad veneers nre nvnil- 
nhle tlint rnn be economicnlly instidled nnd provide 
n dnrnble surfnca requiring little mnintennnce. 
Acoustic ceilings nre recommended for these nrens. 
"Airport Terminnl Ihiildings" cnntnins informn. 
tion on noise control whic,li rnny Iw helpful to the 
designer. 

37. UTILITIES 

a. Henting nnd rentilnting reqnirements vnry 
\villi the climnte nnd tlie requirements of the nser. 
It. mny Iw posqible to integrnte systems with the 
lutmidity nnd tempernture control rerpiiretl for 
litindling specinl commodities. A system which 
will provide proper yeiir-mund conditioning of n i l  
pnrtirnlnrly in ndininintnitive nrenn is importnnt. 

11. IClectricnl nnd lighting systenis shonld lie ndr- 
qnnte €or the designed functions. The requirr- 
ments of the electricnl service vnry with thrs sin. 
nncl rhnrnrter of the hirility. 3lnrh will depend 
upon the nnture of tlie ninterinls hnndling systeiil 
nseil. Miniinnin reqnired lighting levels niny Ire 
governecl Iiy lorsl rocles or stnte Inbor hws; horn. 
ever, tlicse mny sonietinies lie lielow tliose nc- 
ceptiihle 11s gnod nrrhitei~tnr111 or engineering 
piwtice for buildings on nirports. It is rrrnm- 
nirnclecl tlint. nirport onnein volnntnrily nilopt, tlir 
stantlnrds from one of srvernl recognized sources. 
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38. IMPORTANCE OF SITE PLANNING. The com- 
plex on the airport specifically designed for the 
handling of air cargo is one of the major elements 
on the airport. The airport cargo center must be 
sited in a location that will contribute to the effi- 
cient transfer of cargo between surface and air 
transport. The selection of an appropriate site 
is the decision which determines to a large extent 
the effectiveness of the air cargo operation. The 
location of the elenienls of the complex in proper 
relationship to each other is of equal importance. 

39. LOCATION ON THE AIRPORT 

a. Four primary considerations dictate the selec- 
tion of the site on an airport for the cargo com- 
plex. 

(1) Taxi distance from the most used run- 
ways should be as short as possible, and yet there 
should not be interference with passenger opera- 
tions. 

(2) The site should be readily accessible by 
surface vehicles from the passenger aircraft load- 
ing positions for efficient servicing of aircraft 
carrying both passengers and’cargo. 

(3) The complex should be readily reached 
from all access roads to the airport to assure non- 
intereference of vehicular traffic with aircraft 
movement areas. 

(4) Adequate space should be allowed for ex- 
pansion of air cnrgo operations without encmch- 
ing on other airport functions particularly 
without interfering with the expansion of the 
passenger terminal. 

b. These four primary considerntions indicate 
the general relationships with other functions and 
activities. They require extensive study to deter- 
mine the degrse to which they can be met on any 
individual airport. This study can best be made 
through the medium of an airport layout plan in 
which the advantages of possible locations and 
their effect on other airport facilities and opera- 
tional activities can be objectively weighed. The 
importance of making provision for airport cargo 
centsr facilities in the airport layout plan cannot 
be overemphasized. 
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40. PLANNING CONSIDERATIONS. The general 
locntion of the cargo complex having been estnb- 
lished and the preliminary design concept of the 
building groups selected, a number of other fnc- 
tors should also be studied prior to adoption of a 
siting plan. 

a. The arrangement of buildings and associated 
support facilities is important to satisfactory and 
efficient use, and it also affects future expansion of 
individual buildings. Important in this regard is 
consideration of spacing of buildings for access, 
vehicular circulation, and fire and safety clear- 
ancea Vehicular access and roadways, and pnrk- 
ing arena are discussed in detail in the paragraphs 
that follow. Proper orientation of buildings, with 
respect to these factors and the prevailing winds, 
is essential to the functiond operntion of the build- 
ings. Economical design dictates the need for 
bnlanca of requirements for paved areas with other 
considerations discussed heretofore. Good drain- 
ag% consistent with driveway, parking, and pedes- 
trian access requirements, is a necesmry design 
consideration. 

b. Noise is a consideration which must not be 
overlooked. Acoustical treatment has been men- 
tioned in paragraph 36 on page 25, but there are 
additional efforts which can be made through 
proper landscape planting for sound absorption. 

41. CARGO CENTER SITE PLAN 

a. To illustrate the application of functionnl 
relationships discussed in this chapter and in 
chapter 1, a diagrammatic site plan has been de- 
veloped. Figure 13 indicates the relationships of 
facilities for a number of air carrier cargo opera- 
tors, truckers, air freight forwarders, air express 
(REA), and airport mail facility (AMF). 
b. The site plan orientation on the airport estab- 

lishes optimum relationships of aircraft parking 
apron, and access and service roads discussed in 
the following parngmphs. Guidance material on 
the total concept of the airport layout plan may 
be found in “Airport Design.” 
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42. AIRCRAFT PARKING APRONS. Paved apron 
requirements for aircraft parking and loading 
positions ndjoining air carrier cargo facilities are 
dependent upon the tvpe and size of airrrnft nwd, 
airline schedules, and the type of materials hnn- 
dling system used. The discussion in chapter 1 in- 
troduced the relationships of facilities to aircraft 
parking aprons. This discussion clearly indicntes 
the importance of direct access from certain fncili- 
ties to the passenger loading apron, of a m  to 
both combination and all-cargo aircrnft aprons 
for others, and for completely integnited building- 
apron relationships for certain material handling 
systems. Infornuttion on space requiremente for 
nircrnft apron parking positions can be found in 
“Airport Design.” 
43. ACCESS, CIRCULATION, AND PARKING. Di5 
cnssion of ground vehicle movement considerations 
is presented in genernl terms. Detailed guidance 
material for the planning and design of traffic 
nnd parking facilities can be found in “Airport 
Terminal Buildings.” 

a. Roads. Access to and egress from the nirport 
cargo complex and circulntory roads within it 
should be direct and unimpeded. There should 
be :IS little interference as possible with airport 
passenger vehicular traffic. I n  those cases, where 
the number nnd types of tnicks using the access 
roads will cause frequent passenger traffic conges- 
tion, separate ronds should be designed specifically 
For truck traffic leading directly to the c a r p  cen- 
ter. Visitors, pitssengers, and customers should 
be provided convenient aec~ss from the passenger 
terminal area. 

b. Truck Parking 
(1) Pnrlting areas required include those de- 

signed to serve the trucker, the customer and visi- 
tor, nnd the employee. Plnnning of truck park- 
ing spaces and maneuvering areas will probably 
present a difficult problem because of the many 
variables. Maximum truck sizes vary from state 
to state as shown in figure 14. Trucks bringing 
freight to the cargo center will be of many types 
and sizes. Parking areas and truck-dock facili- 
ties with adequate maneuvering space must be 
provided for movement of vehicles without cre- 

AC 150/5360-2 
April 6, 1964 

at,ing bottlenecks dnring peak Ionding and I 
unlomding hours. 

(2)  Generally, the recommended distance for 
maneuvering from the loading platform to the 
nearest obstruction is twice the length of the l a r g  
est road vehicle expected to use t,he facility. The 
Air Transport Association suggests a minimum 
overall depth of 100 feet for the terminal-truck 
apron which will allow 75 feet for maneuvering 
of trucks plus a 25-foot-wide access roadway. 
Minimum interference distances may in effect be 
less when t.racton wit.11 smaller turning radii are 
used, when the spacing between trmilen is in- 
cronsed, or when n saw-toot1ie.d loading plntform 
design is used. Other problems, such ns com- 
binntion vehicle maneuvering distances, determin- 
ing width of an ent.rnnce bate, or space required for 
saw-toot,hed dock designs, require detniled anal- 
ysis 

c. Customer and Visitor Parking. Those seeking 
service should hnve the most direct access possible 
to the m p t . i o n  areas of individual nir  carriers, 
freight forwnrden, and other service facilities. 
These parkingspacesmay be adjacent to the build- 
ing in conjunction with the t.rnck pnrking area. 

where expansion of buildings is being contem- 
plated. 

d. Employee Parking. Sufficient parking should 
be provided for employees’ c a n  which are gener- 
ally parked for a period equal to the length of f l ~ c b  
working dny. Since the employee does not, 
usually require ready access to his car during this 
period, it is not necossnry to locate the employee 
parking area directly adjacent to the freight han- 
dling facilitiea Where the airport is relatively 
small, nn employee pnrking nren common to all 
operat.ional functions on the airport may be nde- 
quate for parking needs. For the larger airport, 
strategically located parking spnces which may 
be used by all employees of the airport cargo com- 
plex should be considered. There may be just one 
of these arms planned near the center of activity, 
or there mny be severnl dependent upon the size 
nnd spread of the airport cargo complex. Admin- 
istrative personnel usually require pnrking spaces 
ddjacent to the office nrea because they may hnve 
to use their cnrs frequently during the working 
dny. 

Permanent parking nmas shonld not be located I 
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