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UNITED STATES MARINE CORPS

Marine Aviation Weapons and Tactics Squadron One

Box 99200

Yuma, Arizona  85369-9200

                                                                                                                  
SWTI 00877

                                                                                                                 16 AUG 04
AIRFIELD DESIGN AND TERMINOLOGY
STUDENT OUTLINE
I.  Introduction
A. Lesson Purpose. The purpose of this lecture is to present to the prospective Aviation Ground Support, Weapons and Tactics Instructor (WTI) a basic understanding of airfield design and terminology that may be encountered at a pre-existing Forward Operating Base.

B.
References
1.  FAA Advisory Circular 150/5300-13

2.  FMFM 5-1 Organization and Functions of Marine Aviation

3.  Airport Planning and Management, by Alexander T. Wells

4. Semper Fidelis, The History of the United States Marine Corps, Millet

C. Enabling Learning Objectives
1. Recognize and identify various runway configurations.

2. Recognize and identify runway markings.

3. Recognize and understand various airside facilities.
4. Become more familiar with everyday airfield terminology.

II.  Body
A.
Background.  Since 1912 when Lieutenant Alfred A. Cunningham became Naval Aviator No. 5 and therefore the first Marine Aviator, the Marines have been increasingly involved in aviation.  Close air support, troop transport, aerial reconnaissance, and combat air patrolling have grown in size and capability since the beginnings of Marine Aviation.  Anti-air warfare and aviation ground support are two other areas that have grown rapidly since 1912.  In fact, the growth of military aviation has even had a greater impact on civilian aviation.  From the establishment of early airmail routes flown by the military in 1918, to the approval of the Civil Aeronautics Act of 1938, the military helped establish routes, and air facilities throughout the country.  Many of the large airports throughout the world were initially constructed and designed by the military.  Therefore before any planning can be conducted to use an existing airfield under the current MAGTF FOB concept, whether it is a civilian or military facility, a basic understanding of airfield design and terminology is needed in order to effectively use any available facilities.

B.
Airside Facilities.
Airside facilities, sometimes called the aeronautical surfaces, or more simply the airfield, are those on which aircraft operations are carried out.  Principally they are the runways where aircraft take off and land, the taxiways used for movement between the runway and parking areas, passenger embark and disembark areas, cargo load and off load, and other operating areas.  Because the airspace contains the approach and departure paths for the airfield it has an important effect on runway utilization, it is customary to include local airspace as part of the airfield.

1.
Runways.  There are many different airport runway configurations.  The FAA includes 22 different layouts in their advisory circular's with the below being some of them:

a.
Single runway.  The single runway is the simplest of the configurations and is the most common among smaller air facilities.  Under ideal Visual Flight Rules (VFR) conditions it can accommodate up to 99 predominantly light twin-engine and single-engine piston aircraft operations per hour.  The capacity under Instrument Flight Rules (IFR) is reduced to 42 to 53 operations per hour depending on the aircraft mix and navigational aids available at the particular field.  
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b.
Parallel runways.  There are basically four types of parallel runways; (1) close (fewer that 3,500 feet between runways), (2) intermediate (3,500 to 4,500 feet between runways), (3) far (more than 5000 feet between runways), and (4) dual lane (two-close parallel runways separated by 5,000 feet ore more).  The capabilities of parallel runway configurations vary considerably depending upon the number of runways and the spacing.  
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c. Open-V runways. Runways that diverge from different directions and do not intersect are classified as open-V runways.  When there is little or no wind, both runways can be used simultaneously.  Open-V runways revert to a single runway when winds are strong from one direction.  Operations increase significantly when takeoffs and landings are made away from the V.  When operations are toward the V, the hourly capacity is reduced by almost 50 percent for Type D and E aircraft during VFR conditions.
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d.
Intersecting.  Two or more runways, which cross each other, are referred to as intersecting runways.  An intersecting runway configuration is utilized when there are relatively strong winds during the year from more than one direction.  Like open-V runways, intersecting runways revert to a single runway when the winds are strong from one direction.  If winds are relatively light, both runways can be used simultaneously.   
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e.
From a planning standpoint, a single-direction runway configuration can achieve greater capacity and ease air traffic control.  Routing aircraft in a single direction is less complex than routing in multiple directions.  In general, an open-V configuration will yield higher capacities than intersecting configurations.

f.  An analysis of the prevailing wind is essential in planning runways or runway use.  The primary runway should be oriented as closely as possible to the direction of the prevailing winds.

2.  
Runway classification
a. A visual runway is intended solely for the operation of aircraft using visual approach procedures, with no straight-in instrument

procedure and no instrument designation.

b.
A non-precision instrument runway is one having an instrument approach procedure using navigation facilities with only horizontal guidance for which straight-in, non-precision instrument approaches are approved.

c.
A precision instrument runway is one having an instrument approach procedure using an instrument landing system (ILS), or precision approach radar (PAR).

3.  Runway markings
a.
Runway markings are common to all airfields and are used for line up and guidance to operational boundaries and hold areas.  They are also used as a source for airfield information.  Some of the most common of the markings are as follows:

(1) Centerlines
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(2) Designators

(3) Threshold
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(4) Hold indications

(5) Distance markers normally located on both sides of the runway 

depicts remaining distance in feet.
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4.  Taxiways
a. The major function of taxiways is to provide access to and from the runways to other areas of the airport.  Taxiways may also run parallel to the runway and can serve as an additional landing surface under emergency conditions.  Letters such as “C” normally identify the taxiway designator for "Charlie Taxiway".  At busy airports, taxiways are normally located at various points along runways so that landing aircraft can leave the runways as quickly as possible.  When possible, taxiways are planned so as not to cross an active runway.

5.  Parking
a.
Parking space available at existing facilities will depend upon the type of aircraft that usually use or are based at that facility.  When considering a facility for use by MAGTF aircraft, parking is normally the area of biggest concern.  For example, the majority of AM-2 matting used in SWA and OEF was used to augment existing host nation airfield parking aprons or to construct new parking aprons.  A number of things must be considered before aircraft can be parked, such as:

(1)  Size and type of aircraft

(2)  Existing parking aprons

(3) Clearance between aircraft
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(4)  Distance between parked aircraft and taxiing aircraft
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(5)  Ordnance net explosive weight

(6)  Distance between parked aircraft and maintenance areas.

b.
As previously mentioned AM-2 matting can be used to augment an existing facility.  The EAF 2000 Forward Operating Base concept provides flexibility in designing parking aprons to accommodate all MAGTF aircraft.  The use of parking "hides" will allow a planner to stretch the available EAF assets to meet the mission requirements.

III. Summary

An ACE planner must have prior knowledge of airport facilities in order to evaluate an existing airport to meet the mission requirements.  Airport facilities vary in size and capabilities throughout the world.    The use of an existing facility reduces the ACE's logistical requirements and allows available deployed assets to be exploited.   
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