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U.fST. Depart nent .

of Transportation < : C | a

Administration

Subject: RUNWAY LENGTH REQUI REMENTS Dat e:1/29/90 ACNo: 150/5325-4A
FOR Al RPORT DESI GN Initiated by: AAS-110 Change:

1. PURPOSE. This advisory circular (AC) provides design standards and
guidelines for determ ning reconrended runway | engths.

2. CANCELLATIONS. This advisory circular cancels the follow ng documents:

a. M 150/5325-3, Background Information on the Aircraft Perfornmance Curves
for Large Airplanes, dated November 14, 1967.

h. AC 150/5325-4, Runway Length Requirements for Airport Design, dated
Sept ember 27, 1978.

3. APPLICATION. The standards and guidelines contained in this advisory
circular are recommended by the Federal Aviation Administration (FAA) for use in
the design of civil airports. For airport projects receiving Federal grant-in-
aid assistance, the use of these standards is mandatory.

MZ.M

Leonard E. Midd
Director, Ofice of Airport Safety and Standards
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Al RCRAFT PERFORMANCE, TAKEOFF (DC-g-30 SERI ES).

JT8D-9 ENG NE, 5" FLAPS .

Al RCRAFT PERFORMANCE, TAKEOFF (DC-g-30 SERIES)

JT8D-9 ENG NE, 5" FLAPS, 5% SPEED | NCREASE .

AIRCRAFT PERFORMANCE, TAKECFF ( DC- g- 30 SERI ES).

JT8D-9 ENG NE, 0" FLAP, 6% SPEED | NCREASE .

Al RORAFT PERFORMANCE, LANDING (DG-g-50 SER ES)

JT8D-17 ENG NE, FULL FLAPS .

Al RCRAFT PERFORMANCE, TAKEOFF (DC-g-50 SERES)

JT8D-17 ENG NE, 15" FLAPS .

Al RORAFT PERFCRMANCE, TAKEOFF (DC-g-50 SERIES)
JT8D-17 ENG NE, 15" FLAPS, 2% SPEED | NCREASE .

Al RCRAFT PERFORVMANCE, TAKECFF (DC g-50 SERIES)
JT8D-17 ENG NE, 5" FLAPS .

Al RORAFT PERFORMANCE, TAKECFF (DC-g-50 SERIES)

JT8D-17 ENG NE, 5" FLAPS, 5% SPEED | NCREASE .

Al RCRAFT PERFORVMANCE, TAKECFF (DC g-50 SERIES) .

JT8D-17 ENG NE, 0" FLAP .

Al RCRAFT PERFORMANCE, TAKEOFF (DC-g-50 SERIES)

JT8D-17 ENG NE, 0" FLAP, 6% SPEED | NCREASE

Al RCRAFT PERFORMANCE, LANDI NG (BOEI NG 767- 300 ER FLAPS 25) .

Al RCRAFT PERFORVANCE, LANDI NG
Al RCRAFT PERFORVANCE, TAKEOFF

BCEI NG 767-300 ER FLAPS 30)
BCEI NG 767-300 ER FLAPS 15)

( .
Al RCRAFT PERFORMANCE, TAKEOFF (BOEI NG 767-300 ER FLAPS 5) .

(

(

Al RCRAFT PERFORVANCE, TAKEOFF

BCEI NG 767-300 ER FLAPS 20)
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CHAPTER 1. | NTRCDUCTI ON

1. BACKGROUND. Today's fleet of airplanes requires a wide range of runway |engths under
a variety of environmental conditions. A few of the nore obvious conditions which will
alter the recommended runway |engths are airport elevation, aircraft operating weight, and
runway surface conditions. This advisory circular (AC) provides guidelines for
deternmining the appropriate length for a runway or runways. The aircraft performance data
contained in this AC are for the design of airport runways and are not a substitute for
calculations required by airplane operating rules.

2. PRI MARY RUNWAYS. The recommended length for the primary runway is determned by
considering either the famly of airplanes having simlar performance characteristics or a
specific airplane needing the Iongest runway. |In either case, the choice should be based
on airplanes that are forecasted to use the runway on a regular basis. A regular basis is
considered to be at least 250 operations a year. Under very unusual circunstances,

adj ustnments to this mninum frequency of operations may be made after considering the
circunstances, e.g., seasonal traffic variations or the special needs of isolated or
remote areas.

a. Airplanes UpTo and Including 60. 000 Pounds (27 200 kg). When the maxi mum gross
wei ght of airplanes forecasted to use the runway is 60,000 pounds (27 200 kg) or less, the
runway |ength should be designed for a famly of airplanes. Chapter 2 contains guidelines
for determning the appropriate runway length for a famly or group of airplanes.

h. A rnlanes over 60.000 Pounds (27 200 kg) \Wen the maxi num gross weight of
airplanes forecasted to use the runway is over 60,000 pounds (27 200 kg), the runway
length is normally designed for a specific airplane. The reconmended runway |ength for a
specific airplane is a function of that airplane's landing and takeoff operating weights,
the wing flap settings, the airport elevation and tenperature, the runway surface
conditions, and the maxinmum difference in runway centerline elevations. Chapter 2
contains the guidelines for determning the approxinate length for the famly or group of
ai rpl anes over 60,000 pounds (27 200 kg). Chapter 3 contains the guidelines for
determining the appropriate runway length for specific airplanes.

3. OTHER RUNWAYS.

a. Crosswind Runways. A crosswind runway should have a length of at |east 80 percent
of the primary runway |ength.

h. Parallel Runways. Parallel runways should have a length based on the airplanes
which will use the runways. Parallel runways should be approximately equal in Ilength.

4, RUNWAY LENGTH BASED ON DECLARED DI STANCE CONCEPT. Runways are nornally fully usable
in both directions. Furthernmore, they normally have clear approaches and departures to
each runway end and do not have clearways or stopways. The "declared distance" concept
outlined in AC 150/5300-13, Airport Design, is the design alternative for runways not
fully usable for landing and takeoff in both directions, where approaches or departures to
either runway end are obstructed, or a clearway or stopway i s provided. Declared
distances to be provided are:
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a. Landi ne Runwav Length. Landing distance available (LDA) should be at |east equal
to the landing runway |ength obtained from the design curves or tables.

b. [akeof f Runwav Length.

(1) Reciprocating-Powered Airnlanes. Takeoff run avail abl e (TORA), accelerate-
stop distance available (ASDA), and takeoff distance available (TODA) should be at |east
equal to the takeoff runway |ength obtained from the design curves or tables.

(2) Turbine-Powered Airplanes.

(a) TORA and asba may be up to 800 feet (240 m) shorter than the takeoff
runway |ength obtained from the design curves or tables.

(b) TODA should be at |east:

1 200 feet (60 nm) longer than the takeoff runway |ength obtained from
the design curves when ASDA is less than the takeoff runway |ength obtained from the
design curves or tables, or

2 equal to the takeoff runway length obtained fromthe design curves
when ASDA is equal to or greater than the takeoff runway |ength obtained from the design
curves or tables.

5. COWUTER PROGRAM The Airport Designsoftware cited in appendix 1l of AC150/5300-13,
Airport Design, may be used to quickly determne the recomended runway |ength for airport
design. The nearest FAA Airports office can provide nore details on the availability of
the airport design software.
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CHAPTER 2. RUNWAY LENGTH BASED ON Al RPLANE GROUPI NGS

6. DESIGN GUI DELI NES.

a. Approach Speeds of |ess than 30 Knots, Airplanes wth approach speeds less than
30 knots are considered short takeoff and landing or ultra-light aircraft. The
recomrended runway length is 300 feet (90 m) at sea level. Runway |engths above sea |evel
shoul d be increased at the rate of 30 feet (9 m per 1,000 feet (300 m of elevation.

b. Approach Speeds of 30 Knots or nore but less than 50 Knots, The recommended
runway length is 800 feet (240 m) at sea level. Runway |engths above sea |evel should be

increased at the rate of 80 feet (24 m) per 1,000 feet (300 m of elevation.

A )
12. 5% Pounds (5 670 ke) or less. Figures 2-1 and 2-2 provide the recomrended runway
length based on the seating capacity. These runway |engths are based on airplanes w thout
modi fications. At airports above 5,000 feet (1 524 m), the airplanes are normally
nodi fied for higher altitudes to reduce their runway |length requirements. Therefore, at
sites above 5,000 feet the requirements for nodified airplanes should be examned for |ess
runway | engt h.

d. Al Airplanes With Maxinmum Certificated Takeoff Weight of nore than 12. 500 Pounds
(5 670 xg) and upto and including 60. 000 Pounds (27 200 kg). Figures 2-3 and 2-4 are
subdivided by the percentage of this famly (75 or 100 percent) and the percentage of
useful load (60 or 90 percent). Useful load is the difference between the airplane's
maxi num certificated takeoff weight and its operating enpty weight.l/

(1) Exammles. Airplanes that make up 75 percent of the fleet are:

Manufacturer Model
Cates Lear jet Corporation Lear jet (20, 30, 50 series)
Rockwel | I nternational Sabreliner (40, 60, 75, 80 series)
Cessna Aircraft Ctation (I, 1I1)
Dassault - Breguet Fan Jet Falcon (10, 20, 50 series)
British Aerospace Aircraft HS-125 (400, 600, 700 series)

Cor poration

Israel Aircraft Industries 1124 Westwind

(2) Adiustnments. The runway |engths obtained from figures 2-3 and 2-4 may
require an increase for the maximum difference of runway centerline elevations or wet and
slippery runway surface conditions. These increases are nutually exclusive since the
first applies to takeoffs and the latter to landings. Wen runway |ength increases are
needed for both conditions, only the larger of the two applies.

1/ The operating weight enpty typically includes the airplane' s enpty weight, crew,

crew s baggage and supplies, removable passenger service equipnent and energency

equi prent, engine oil, and unusable fuel. Thus, passengers and baggage, cargo, and usable
fuel conprise the useful |oad.
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Figure 2-1. Runway length to serve snmall airplanes
having less than 10 passenger seats
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| REPRESENTATIVE AIRPLANES RUNWAY LENGTH CURVES
Beech B8O me - - EXAMPLE:
Beech E90 King Air TEMPERATURE 59°F (15’0)
Beech B9S Airliner AIRPORT ELEVATION SEA LEVEL
Beech A100 King Air GEN. UTILITY 3700t (1 128 m)
Britten-Norman Mark |11-1 Trilander
Note: For airportel evati ons above
3000 feet (914 m) usethe 100% curve,
flqure 3.
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- o
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Figure 2-2.  Runway length to serve small airplanes
having 10 passenger seats or more
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(a) Difference in Runway Centerline Elevations. Runway |engths taken
fromthe curves are increased at the rate of 10 foot (3 m for each foot (0.3 m of
el evation difference between the high and low points of the runway centerline.

(b) Wt and Slippery Runwavs (turbojet-Dowered airplanes). Runway
| engths taken from the 60 percent useful |oad curves are increased by 15 percent, or
up to 5,500 feet (1 680 nm), whichever is less. Runways |engths obtained from the
90 percent useful load curves are increased by 15 percent, or up to 7,000 feet
(2 130 m), whichever is Iess.

(c) High Altitude lLocations. At elevations above 5,000 feet
(1 500 m) nean sea level, the runway length for airplanes of 12,500 pounds
(5 670 kg) or less maxinmum certificated takeoff weight may be greater than those
required for those turbojet-powered airplanes. |n these cases, the |onger |ength

shoul d be provided.

e. Al Airplanes With Maximum Certificated Takeoff Weight of nore than
60.000 Pounds (27 200 kg). Figure 2-5 illustrates the pattern that exists between
runway |ength and length of haul. Runway lengths up to 15,000 feet (4 900 n) may be
taken as an approximation of the recommended runway |ength.

13
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'b°<y 6@/ /5999/
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13 /// / W
. N oo 1l

) A
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(Thousands)
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//
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yd
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Figure 2-5. Ceneral runway |ength planning guide
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CHAPTER 3. RUNWAY LENGTH BASED ON SPECI FI C Al RPLANES

7. DESIGN GUDELINES, This design procedure uses the curves of appendices 1 and 2 and
the tables of appendix 3. Appendix 1 is for piston- and turboprop-powered airplanes and
appendi xes 2 and 3 are for turbojet-powered airplanes. Section 1 is the procedure for
using the curves and section 2 is the procedure for using the tables. Both landing and
takeof f |engths nust be computed with the longer length being the recomended runway

[ ength.

SECTION 1. AIRPLANE PERFORMANCE CURVES
8. REQUIRED INFORMATION. The followi ng basic information nust be gathered for use with
the curves:
a. The airplanes which are to be served.

b. The nean daily nmaxinum tenmperature ('F) for the hottest nonth of the year at the
airport.

c. The airport elevation (MBL).
d. The longest length of haul flown on a regular basis.
e. The maxinum difference in runway centerline el evation.

9. INTERPOATION. Interpolation is permssible and usually necessary between curves for
airport tenperatures, airport elevations, and airplane operating weights.

10. EXAMPLE NO 1. This exanple (figure 3-2 trace) illustrates how limtations on the
curves apply at heavy operating weights, high elevations, and/or high tenperatures. These
limtations are indicated by the "limt lines" and "elevation lines" in the upper right-
hand portion of the takeoff performance curves.

a. Problem Deternmine the recommended runway length for the follow ng airplane
design conditions:
(1) Airplane . . . . . Exanple Large Airplane (figures 3-1 and 3-2).
(2) Mean daily maxinumtenperature . . . . . . . . . . . . .. [10°F
(3) Airport elevation. . . . . . . . . . . . . . . . . 3,000 feet.
(4) Length of Haul . . . . . . . . . . . . . .. . .. . 2,200 Mles.
(5) Maxinumdifference in runway centerline elevations . . . 56 feet.
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h. Landine leneth, This length is derived fromfigure 3-1 as foll ows:

(1) Enter the figure on the abscissa (horizontal) axis at the airplane' s maxi num
| andi ng wei ght (175,000 pounds) (see paragraph 17).

(2) Project this point vertically to the intersection with the slanted |ine
corresponding to the airport's elevation (3,000 feet).

(3) Extend this point of intersection horizontally to the right to the
intersection with the runway length scale to 6,900 feet.

(a) If the airplane is piston- or turboprop-powered (appendix 1), the
landing length is 6,900 feet,

(b) If the airplane is turbojet-powered (appendix 2), increase the |anding
length by 7 percent, i.e., 6,900 x 1.07 or 7,390 feet (see paragraph 21).

c. Takeoff Length. This length is derived fromfigure 3-2 as foll ows:

(1) Enter the temperature scale on the abscissa (horizontal) axis at the
tenperature (70" F).

(2) Project this point vertically to the intersection with the slanted |ine
corresponding to the airport's elevation (3,000 feet).

(3) Extend this point of intersection horizontally to the right until coincident
with the reference line (RL).

(4) Proceed up and to the right or down and to the left, interpolating between
the slanted lines as necessary, to the intersection of either the elevation lint line
(3,000-foot) or the point directly above the airplane's takeoff weight or distance (2,200
mles), whichever yields the shortest runway length. In this case the 3,000-foot
elevation limt line yields the shortest |ength.

(5) Project this point horizontally to the right to the intersection with the
runway length scale to read 11,250 feet.

(6) Increase this runway length for the maxi mumdifference in runway centerline
elevations. Add 560 feet (56 ft x 10, see paragraph 22) to obtain 11,810 feet

d. Answer. For this exanple, the recommended runway length is the takeoff length

(11,800 feet) since it is greater than the landing length. Runway |engths of 30 feet and
over are rounded up to the next 100-foot interval.

10
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EXAMPLE LARGE AIRPLANE
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RUNWAY LENGTH (FEET)
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EXAMPLE LARGE AIRPLANE
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SECTION 2. Al RPLANE PERFORMANCE TABLES

11. REQU RED |NFORVATIQN. The followi ng basic information nust be gathered for use wth
the tables:

a. The airplanes which are to be served.

h. The nean daily maxinum tenperature ("F) for the hottest nonth of the year at the
airport.

c. The airport elevation (MSL).

d. The longest length of haul flown on a regular basis.
e. The selected payl oad.

f.  The maxinum difference in runway centerline elevation.

12. | NTERPOLATI ON.

a. Flap Setfings. Flap settings shown in the tables are the authorized settings for
operations. No interpolation is made between flap settings

h. Qher Factors. Interpolation is permssible and usually necessary between
airport temperature, airport elevation, airplane operating weight, and the reference
factor "R".

13,  EXAMPLE NO_ 2.

a. Problem Deternine the recommended runway length for the following design
condi tions:

(1) Airplane . . Boeing 707-303C (JT3D-3B Engine) Convert, Passenger.
(2) Mean daily maxi numtenperature . . . . . . . . . . . . . . 8°F
(3) Airport elevation . . . . . . . . . . . . . . . . . 3,000 Feet.
(4) Length of haul . . . . . . . . . ., . ., . 1,200 Statute Mles.
(5) Selected payload . . . . . . . . . . . . . . . . . 74,900 Pounds.
(6) Maximum difference in runway center elevations . . . . . 48 Feet.

h. Landing Length. This length is derived fromtable 1, appendix 3, as follows.

(1) Enter the table with a tenperature of 85°F and an airport elevation of 3,000
feet. Read a naximum allowabl e |anding wei ght of 247,000 pounds. Repeat for each flap
setting for airplanes with data for nore than one flap setting. ldentify the flap
setting(s) that provides the greatest maximum allowabl e |anding weight.

13
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(2) Enter the runway length section of the table for this flap setting(s) with
the maxi mum | andi ng wei ght of 247,000 pounds and the airport elevation of 3,000 feet and
read the runway length of 7,646 feet through interpolation. The landing length is rounded
up to 7,700 feet. When there are two or nore flap settings yielding the greatest maxinun
al l owabl e landing weight, the landing length is the shortest runway |ength obtained from
any of these flap settings.

c. Takeoff Weight. Calculate the takeoff weight using the information found at the
bottom of table 1, appendix 3, and top of table 2, appendix 3, as follows:

(1) Multiply the Iength of haul by the average fuel consunption to obtain the
fuel weight for this Iength of haul

1,200 statute niles
X 27 pounds/mile
32,400 pounds

(2) To this fuel weight, add the typical operating enpty weight and the reserve
fuel weight to obtain the airplane weight wthout payload. A few tables have two typical
operating enpty weight plus reserve fuel entries. In these cases, use the entry based on
1.25 hours of reserve fuel

32,400 pounds
+ 171.100 pounds
203, 500 pounds

(3) To this weight, add the payload (for this exanple equals the maxinum
structural payl oad).

203, 500 pounds
+ 74,900 pounds
278,400 pounds

(4) Enter the top of table 2 with a tenperature of 85°F and an airport elevation
of 3,000 feet. Read a nmaximum al |l owabl e takeoff weight of 311,400 pounds. Repeat for
each flap setting for airplanes with data for nore than one flap setting. Identify the
flap setting(s) that acconmpodates the above weight of 278,400 pounds. |f none, then
identify the flap setting(s) which produces the greatest maximum allowabl e takeoff weight.
The takeoff weight is 278,400 pounds at the flap setting listed at top of table 2 for this
exanple.  The 278,400 pounds controls since it is less than the maximum all owabl e takeof f
wei ght of 311,400 pounds.

d. Takeoff Length. This length is derived fromtable 2, appendix 3, as follows:

(1) Enter the Reference Factor "R" section of the table with a tenperature of
85°F and an airport elevation of 3,000 feet to read a value of "R" = 82.9.

(2) Enter the runway section of the table with the takeoff weight of
278,400 pounds and the R value of 82.9 to read a takeoff runway length of 9,620 feet by
interpolation. \Wen there are two or nmore flap settings yielding the design takeoff
weight, the takeoff length is the shortest runway |ength obtained from any of these flap
settings. This takeoff length is for zero wind and zero difference in runway centerline
el evations.

14
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(3) Adjustrment for maximumdifference between runway centerline elevations per

paragraph 22:

9,620 + (48 x 10) = 9,620 + 480 = 10,100 feet

(4) Answer.
Landing Wight . . . . . . . . . . . . . 247,000 pounds
Takeoff Weight . . . . . . . . . . . . . 278,400 pounds
Landing Length . . . . . . . . . . . .. 7,700 feet
Takeoff Length . . . . . . . . . . . . . 10,100 feet

The recommended runway length for this airplane is 10,100 feet. Runway |engths of 30 feet

and over are rounded up to the next 100-foot interval

15 (and 16)
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Chapter 4. DESIGN RATI ONALE

14, INT ION. This chapter provides guidance on the application of eight of the
variable factors that significantly affect the recormended runway length. Al other
variable factors are incorporated into the curves and tables of this advisory circular in
a manner to produce the shortest reconmended runway |ength. Therefore, the recommended
runway |ength can be obtained from airplane flight manuals by applying the eight variable
factors as discussed in this chapter and applying all other factors in a manner to produce
the shortest runway length, e.g., "braking anti-skid" is activated, Table 4-1 sumarizes
the eight variable factors.

15,  ALRPLANE. The reconmended runway length is based on the airplanes forecasted to use
the runway on a regular basis. A regular basis is considered tobe at |east 250
operations a year. Under very unusual circunstances, adjustments to this m ninmum
frequency of operations may be made after considering the circumstances, e.g., seasona
traffic variations or the special needs of isolated or renote areas.

16. ELAP SETTINGS. The recomended runway length is based on the flap setting producing
the shortest runway length. Conposite figures 2-1 through 2-4 and appendices 1 and 2 are
based on the flap settings that produce this length. Appendix 3 lists the authorized flap
settings at the top of each series of landing and takeoff tables. Therefore, when using
appendi x 3, select the flap setting producing the shortest runway |ength.

17. OPERATING WEIGHTS. The recommended runway length is based on realistic operating
weights.  These weights are normally the operating weights of airplanes conducting regular
operations over a specific length of haul. For landing runway |length design, this weight
is the maximum al | owabl e Ianding weight, excluding subparagraph 17a(3). For takeoff
runway |ength design, this weight is the lesser of (1) the operating weight enpty plus the
wei ght of the reserve fuel, weight of fuel required to fly to the airport of destination,
and payload, (2) the airplane's maximum structural |anding weight plus the weight of fuel
required to fly to the airport of destination, or (3) the maximum allowabl e takeoff

wei ght, excl udi ng subparagraph 17b(6). Justification for |engthening a runway beyond that
required for these maxi mum all owabl e operating weights must be for other than increased
operating weights.

a.  Maximum Al l owabl e Landi ne Weight. The airplane's maximum allowabl e |anding
weight is the lesser of the follow ng:

(1) Maxinmum Structural lLanding Weight.

(2) dinb Limted Landi ne Wi ght.

(3) Runwav Length Linmted Landing Weight.

h. Maxinmum Allowable Takeoff Weight., The airplane's maxinum allowabl e takeoff
weight is the lesser of the follow ng:

(1) Maxinmum Structural Takeoff Weight.

(2) Qlinb Linited Takeoff Weight.

(3) Tire Speed Linmited Takeoff Weight.

17
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I COWMPCSI TE CURVES

Al RPLANE PERFORMANCE CURVES | Al RPLANE PERFORMANCE TABLES |

I, |

FACTORS 1 | | |
& || Fi gures | Appendix 1 | Appendix 2 | Appendi x 3

Paragraph Reference || 2-1 2-2 | 2-3 2-4 | Nopn-Turbojet | Turboijet | Turboiets over 12,500 1bs |

11 Based on | Based on | | |

Ai rplane Type || Nunber of | Percent of | Indicated on Curves | Indicated on Tables ]

(para, #15) | |Passenper Secats] El eet | |

I \ |

Flap Settings || For Shortest Runway Length | For Shortest Runway Length Indicated on Tables |
(para. #16)

| | Maxi mum | Percent of | [ |

Operating J Takeoff 11 Takeoff W. | Useful load | Indicated on Qurves | Indicated on Tables |

Wi ghts | | Maxi mum | Percent of | I ndi cated on Curves \ I ndicated on Tabl es \

(para, #17| landing_ll Takeoff W 1 Useful load | | 1

\

Airport Elevation |] I ndi cated' on Curves

Indicated on Curves Indicated on Tabl es \
(para. #18) i | ]
| \ \
Temperature|Takeoff || Indicated on Qurves ] I ndicated on Curves I ndi cated on Tables |
| | Indicated | I ndependent of | I ndependent of Results | I ndependent of Results |
(para # 19)|Landine_1l on Qurves | Results | |
| [ | |
W nd JIakeoff |1 Zero \Wnd | Zero Wnd Zero Wnd |
| \ \
{(para_#20)_|Landing I|! Zero \Wnd | Five Knots Zero Wnd
Runway | I \ \
Surface JIakeoff 11 Independent of Results | | ndencndcnt of Results | | ndependent of Results
Condi tions { {1 I ndependent | Dry { I ndependent | Dry | Wet
(para #21) |Landing_| | of Results | of Results | |
Di fferencel || I ndependent | Zero Zero | Zero \
Runway J|Takeoff 11 of Resuylts | | |
Centerline|Landing | | I ndependent of Results I ndependent of Results | Independent of Results |
{para #22) | Ll | |
| | Larger of
Ruuway Length il Airplane | Airplane [ Larger of \ Larger of
for Takeof f il Takeof f | Takeoff \ \
|| Distance | Distance or | Airplane Takeoff Distance | Airplane Tnkcoff Distnncc |
|} | Accelerate- | or \ or \
Ll | Stop_Distance | Accelerate-Stow Distance | Accelerate-Stop Distance L
I \ \ \ f \
Runway Length il | Airplane Dry | Airplane { Airplane Dry | If available, Airplane Wt |
for Landing |{ Airplane | Landi ng | Landing | Landing |Landing Di stance Divided by 0.61
) Landi ng i Distance { Distance | Distance \ O herwi so, |
I Di st ance | Divided by | Divided by | Divided by | (Aixplane Dry Landing Distance |
Ll | 0 6 | 0.6 | 0.6 | Divided bv 0.6) x 1.15 L
Table 4-1. Treatment Of design runway factors
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() T : o b . i oht
(5) Chstacle Cearance Linmted Takeoff Weight.
(6) Run Length Lim Takeof f Wi ght.

C. Operating Weights. The recomended runway |length is based on the followi ng:

(1) Small Airplanes. Conposite figures 2-1 through 2-2 provide the recommended
runway |engths for maxinum allowable |anding and takeoff weights

(2) lLaree Airplanes.

(a) Composite Fieures. Conposite figures 2-3 and 2-4 provide the
reconmmended runway |engths for the lesser of (1) the maxinum allowable |anding and takeoff
wei ghts or (2) the weight of the airplane with useful |oad.

(b) Appendices 1 and 2.

1 For landing runway |ength, use the maxi num allowable |anding weight
excl udi ng subparagraph 17a(3).

2 For takeoff runway |ength, use the lesser weight of the maxinmum
al | owabl e takeof f weight, exclusive of subparagraph 17b(6), or the weight corresponding to
the distance flown. The weight corresponding to the distance flown is the |esser of
either (1) the operating weight enpty plus 100 percent structural payload plus the weights
of fuel required to fly to the airport of destination and fuel reserve required for
one hour and 15 nminutes of flying time or (2) the airplane's maxi mum structural |anding
wei ght plus the weight of fuel required to fly to the airport of destination.

(c) Appendix 3.

1 For landing runway |ength, use the nmaxinum allowable |anding weight
excl udi ng subparagraph 17a(3).

2 For takeoff runway length, use the lesser of (1) the operating
wei ght empty plus payload, plus fuel required to fly to the airport of destination, and
plus the weight of the reserve fuel, (2) the airplane's maximum structural [anding weight
plus the weight of fuel required to fly to the airport of destination, or (3) the maximm
al | onabl e takeof f wei ght, excluding subparagraph 17b(6).

18. AIRPORT ELEVATION.  For runway length design, substitute airport elevation above nean
sea level for pressure altitude. This substitution is acceptable since the two are
approxi mately equal and the probability of these conditions occurring sinultaneously is
relatively remote. Therefore, any difference can be discounted.

19. TEMPERATURE. For runway |length design, use the mean daily maxinum tenperature at the
airport during the hottest nonth of the year as the tenperature. This tenperature is
readily available and yields a practical |ength.

19
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20. WND. The recommended runway length is based on zero wind velocity. Conposite
figures 2-1 through 2-4, the takeoff curves in appendices 1 and 2, and the tables in
appendi x 3 are based on zero wind velocity. The landing curves of appendices 1 and 2 are
based on a five-knot tailwind. The runway |engths obtained fromthe |anding curves of
appendices 1 and 2 are converted to zero wind velocity as part of the calculations of
conpensation for runway surface conditions

21,  RUNWAY SURFACE CONDI TI ONS (LANDI NG ONLY). The reconmended runway |ength is based on
the nost demanding runway conditions. For turbo-jet airplanes, this is when the runway is
wet or slippery. Wt or slippery conditions require an increase in the turbo-jet airplane
(dry) landing runway length. The landing length tables and figure 2-5 are based on wet or
slippery runway conditions. The landing curves in appendix 2 and the landing portion of
the curves in figures 2-3 and 2-4 are based on dry runway conditions. The |anding |engths
taken fromthe landing portions of figures 2-3 and 2-4 need to be increased by 15 percent.
The curves in appendix 2 take into account a five-knot tailwind which reduces the increase
to 7 percent. There is no operational requirenment for an increase in runway |ength for
wet or slippery conditions for other than turbo-jet airplane |andings

22.  MAXIMUM DI FFERENCE OF RUNWAY CENTERLINE ELEVATI ON (TAKEOFF ONLY). The maximum
difference of runway centerline elevation affects the recommended runway |ength. For
airplanes over 12,500 pounds (5 670 kg) maximum certificated takeoff weight, the
recommended takeoff runway |engths derived from conposite figures 2-3 and 2-4 and
appendi ces 1 though 3 nust be increased by 10 feet per foot of difference in centerline
el evation between the high and low points of the runway centerline elevations. This
increase approximates the operational increase required for uphill effective runway
gradient. There is no operational requirement for an increase in landing runway length to
compensate for uphill or downhill effective runway gradient. There is no operational
requirenent for an increase in runway length to compensate for effective runway gradient
for airplanes of 12,500 pounds (5 670 kg) or less maxinum certificated takeoff weight.
There is no need to increase the runway |engths derived fromfigure 2-5.

20
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Appendi x 1

APPENDI X 1.  PISTON- AND TURBOPROP- PONERED LARGE Al RPLANES

1. AL RPLANE PERFORMANCE CURVES. The data curves contained in this appendix

are for large piston-powered airplanes (figures 1 - 34) and | arge turboprop-
power ed airplanes (figures 35 - 60).

2. EXPLANATORY | NSTRUCTI ONS. See chapter 2 for explanatory instructions on
the use of the data curves.
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DOUGLAS DC-7
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FIGURE 11. Aircraft Perfornmce Curve, Landing (Douglas pc-7)
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FIGURE 12. Aircraft Performance Curve, Takeoff (Douglas DC-7)
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