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Figure A9-5. Pavement edge clearance on tangent

4. WINGTIP TRACE. The following equations calculate the
rectangular coordinates of points on the wingtip trace.

X=Xc-tcos(A-B)+.5ssin (A - B)

y=yc+tsin(A-B)+ .5scos(A - B)

Xc_and y. are the rectangular coordinates of a selected point on the
centerline pavement markings. One centerline point is required for
each trace point.

A is the angle formed by the tangent to the centerline pavement
markings and the longitudinal axis of the airplane at the selected
point. Appendix 10 provides instructions for obtaining this angle.

B is the angle direction of the centerline pavement markings at the
select centerline point.

tisthe longitudinal distance from the center of airplane cockpit to the
airplane wingtip.

sisthe airplane wingspan.

To obtain the wingtip clearance trace, add the wingtip clearance to
the wingtip trace.

a The airport design computer program described in
appendix 11 provides the OFA clearance fillet requirement directly.

(1) Figure A9-6 depicts the McDonnell-Douglas
MD-88 wingtip clearance traces for a 100-foot (30.5 m) radius of
turn with centerline pavement markings.

(2) Figure A9-7 depicts the McDonnell-Douglas
MD-88 wingtip clearance trace for a 100-foot (30.5 m) radius of turn
with offset centerline pavement markings located on a 120-foot (30.5

m) radius arc.

(3) Figure A9-8 depicts the Boeing 727-200
wingtip clearance trace for a 100-foot (30.5 m) radius of turn with
offset centerline pavement markings located on a 120-foot (30.5 m)
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radius arc.

(4) Figure A9-9 depicts the Boeing 727-100
wingtip clearance trace for a 100-foot (30.5 m) radius of turn with
offset centerline pavement markings located on a 120-foot (30.5 m)
radius arc.

b. The computer program treats the offset taxilane
pavement markings arcs as five sections.

(1) A tangent section;

(2) A circular _section comprised of a
J_rcos'l(turn radius/offset radius) degree angle (same sign as the
intersection angle) and a O-foot radius,

(3) the offset arc (a circular section comprised of
the intersection angle and the offset radius);

(4) A circular _section comprised of a
J_rcos'l(turn radius/offset radius) degree angle (apposite sign as the
intersection angle) and a 0-foot radius; and

(5) A tangent section.
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'WINGTIP CLEARANCE TRA(

Figure A9-6. McDonnell-Douglas M D-88 wingtip clear ance trace for a 100-foot (30.5 m) radius centerline

Figure A9-7. McDonnell-Douglas M D-88 wingtip clear ance trace for a 120-foot (36.5 m) radius offset centerline
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Appendix 10. TAXIWAY FILLET DESIGN

1 INTRODUCTION. This appendix details the methodology for the design of fillets for airport taxiways. This methodology is equally
applicable for either the judgmental oversteering and the maintaining cockpit over centerline method of fillet design. The computer program
cited in Appendix 11 computes these fillet dimensions for the maintaining cockpit over centerline method of fillet design. Figures A10-1 and
A10-2 illustrate the terms and symbols used in the following equations:
a Angle A. The angle formed by the tangent to the guideline and the longitudinal axis of airplane at point N.
(1) ForRlessthand:

A = 2 tan™[x tan(tan™((tan(.5A.) - R/d)/x)
+28.648xS/R) + R/d]

(2) ForRequatod:
A = 2 tan " [U/(/(tan(.5A) - 1) - 5IR) + 1]
(3) For Rgreater than d:
A=2tan[y(2/(1-2)- 1) + R/d]
(4)  For tangent section:
A = 2 tan"[tan(.5A:)/2.7183%]

b. Angle Ama. Angle A with point N at the point of tangency (P.T.) or at the point of change of curvature (P.C.C.). Attheend of a
long curve:

Amac = Sin(d/R)

C. Angle A.. Angle A with point N at the point of curvature (P.C.). The angle A, at the end of a long tangent section is zero (0)
degrees.

d. Angle A.. Angle A with point N at the point of tangency (P.T.).

e Nosewheel Steering Angle (B). The angle the nosewheel makes with the longitudinal axis of the airplane. In the design of
pavement fillets, check to ensure that the nosewheel steering angle does not exceed 50 degrees. |f exceeded, choose alarger radius of arc (R).
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B = tan [(w/d)tan A]

Bumex = tan [(w/d)tan Amad

f. Airplane Datum Length (d). The distance between point N and the center of the main undercarriage.

g Radius of Fillet Arc (F). The radius of the fillet measured from the center of the taxiway longitudinal curvature (0). To provide
an acceptable taxiway edge safety margin (M), the radius of fillet should be equal to or less than:

F=(R+d’-2Rd Sin Ams)® - .5u- M

h. Length of Lead-into Fillet (L). The distance from the P.T. to the end of the fillet. To provide an acceptable taxiway edge safety
margin (M), the length of lead-in to the fillet should be equal to or greater than:

L = o{In[4d tan(.5A/(W - u - 2M)]} - d

i Taxiway Edge Safety Margin (M). The minimum distance between the outside of the airplane wheels and the pavement edge.
The minimum acceptable taxiway edge safety margin isgiven in table 4-1.

j- Point N. The point beneath the longitudinal axis of the airplane which tracks the guideline on the ground. Point N islocated:

(1) For judgmenta oversteering, beneath the longitudinal axis of the airplane at a distance from the center of the main
undercarriage equd to the following. This distance provides a safety margin to compensate for the lack of positive guidance.

(&  Widening ononly oneside:
d=(R*- (R+ .5W - 2M)* +w?)*®

(b)  Widening symmetrical:
d=(R*- @2R-F-2M)*+w)®

(2)  For cockpit over centerline, beneath the cockpit of the airplane.
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k. Radius of Arc (R). Theradius of thearc at point N measured from center of curvature (O) to the point N.

l. Digtance S. The distance from the P.C. to the point N aong the arc for arc sections and from the P.T. to the point N along the
tangent for tangent sections.

m.  Undercarriage Width (u). The distance between the airplane's outer main wheels, including the width of the wheels. For airport
design purposes, when the dimension "u" is not available, assume "u" to be 1.15 times the airplane's main gear track.

n. Wheelbase (w). The distance between the nosewheel and the center of the main undercarriage.

0. Taxiway Width (W). The taxiway pavement width on the tangent section. The taxiway width should be greater than the sum of
the undercarriage width plus two times the acceptable taxiway edge safety margin (M).

p.  Symbol x.
x = (1- (Rid)’)*
o.  Symbaly.
y=(Rd)*-1)°
. Symbolz.

z=2.7183"(R/d +y - tan(.5Aq))/(R/d - y
- tm(SAo))

2. EXAMPLE NO. 1, JUDGMENTAL OVERSTEERING. Given: Airplane wingspan 196 feet (59.7 m), wheelbase 84 feet (25.6
m), undercarriage width 41 feet (12.5 m), and R = 150 feet (45 m) for 180 degree turn. Taxiway width is 75 feet (23 m), fillet radius, widening
ononly oneside, is 97 feet (29 m), and lead-in to fillet is 250 feet (75 m).

Step 1 - Acceptable M = 15.0 feet (4.5 m)

Step 2 - Calculate Amax = 27.3 degrees
(27.2 degrees)

Step 3 - Calculate Bmax = 32.2 degrees
(32.6 degrees)

Step 4 - Calculate provided M = 15.8 feet
(4.8 m)
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3. EXAMPLE NO. 2, MAINTAINING COCKPIT OVER CENTERLINE. Given: Airplane wingspan 196 feet (59.7 m),
wheelbase 84 feet (25.6 m), distance between main undercarriage and cockpit 90 feet (27.4 m), undercarriage width 41 feet (12.5 m), and
cockpit following R = 150 feet (45 m) for 180 degree turn. Taxiway width is 75 feet (22 m).

Step 1 - Acceptable M = 15.0 feet (4.5 m)

Step 2 - Cdculate Amac = 36.4 degrees
(37.0 degrees)

Step 3 - Calculate Brmac = 34.5 degrees
(35.1 degrees)

Step 4 - Calculate Fnax = 85.2 feet (25.2 m)

Step 5 - Calculate Lmin = 215 feet (60.2 m)
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Figure A10-1. Taxiway intersection details

153



50/5300-13 9/29/89
ndix 10

Figure A10-2. Depiction of symbols



9/29/89 AC 150/5300-13
Appendix 10

155



9/1/93

AC 150/5300-13 CHG 3
Appendix 11

Appendix 11. COMPUTER PROGRAM

1 AIRPORT DESIGN (FOR MICROCOMPUTERS)
VERSION 4.1. Airport Design (for microcomputers) version 4.1
provides:

a Width and clearance standard dimensions for
runway, taxiway, taxilane, and associated facilities;

b. Recommended runway lengths;
C. Runway wind coverage analysis,

d. Files for editing, printing, and plotting windroses
with AutoCAD and Design CAD2D (formally Prodesign 11);

e Files loadable into WordPerfect, Microsoft
Word, and other CAD/CAM systems;

f. Taxiway exit, intersection, and curve configurations;
and

g. Airplane wingtip clearance analyses.

h. Airport capacity and delay for long range planning.

i. Declared distance lengths.
2. HOW TO OBTAIN A COPY OF AIRPORT DESIGN

(FOR MICROCOMPUTERS) VERSION 4.1. Airport Design
version 4.1 is available for downloading from the Office of Airport
Safety and Standards Electronic Bulletin Board System.

Telephone number: (202) 267-5205
Data bits: 8
Parity: (N)one
Stop bits: 1
Buad rate: 300/1200/2400/9600/14400
3. REQUIREMENTS. Airport Design version4.1 runs on

the IBM PC family of computers and al true IBM compatible. It
requires DOS of 3.1 or higher and at least 640K of RAM.

4, SETUP ON A MICROCOMPUTER. This program is
composed of seven files namely AD.EXE, HELP.TXT, HELPE.PLT,
HELPM.PLT, WINDDXF.AD, WINDPD1.AD, and WINDPLT.AD.
These files must be located into a subdirectory. If you have
Microsoft Windows, run this program as a Non-Windows
Application to make use of the Windows graphic printing
applications.  Make the subdirectory where the program files are
located the start-up directory. The working directories should be
other than the start-up directory. Adjust the graphic colors with Shift
F4, the size with Page Up and Page Down, and the location with the
cursor keys of the graphic displayed on the screen as required by the

windows application.

5. RUN AIRPORT DESIGN PROGRAM. The first window
displayed on the screen upon executing AD.EXE isthe airport design
task selection window. Press the task number listed in the left
margin or scroll to the task line and press <[l to select a task from
thislist.

6. HOT KEYS. The HOT KEYS are asfollows:

<[ advances the program one step.

Esc retreats the program one or more steps.
Alt X exits the program.

Ctrl C (Controlled Crash) aborts the program.

Hot keys, when listed at the bottom of screen, are:

F1-Help - Press F1 and scroll for more program help
instructions. When the help instructions are on the screen, press H
or the task number to fast scroll to the top of the HOT KEYS or the
top of the task help instructions. Press <[l or Esc to end the help
section.

F2-Save - Press F2 and enter output file name to create a
DOS text *.TXT file. Scroll to preview the entire file. Press <[ or
Esc to end the preview section. These files are retrievable into
WordPerfect, Microsoft Notepad, and back into the task which
created thefile.

F3-Retrieve or F3-Retrieve/Clear - Press F3 or F5 to retrieve
afile. When files and directories are listed on the screen and hot key
F3 is listed on the bottom of the screen type or scroll to the file name
and press F3 to retrieve the highlighted file or press Esc to return to
where the program was when F3 or F5 was pressed. When afileis
displayed on the screen and hot key F3 is listed on the bottom of the
screen press F3 to retrieve the file. When files and directories are
listed on the screen, al of the F5-Files functions may also be
executed.

F3-Retrieve/Clear - Press Shift F3 to clear the wind
observation data.

F4-Dir/Color - Press F4 and enter the drive letter to change
the working drive. Press Shift F4 to change the graphic screen colors
(Background and Pen colors). Press <[l or Esc to end the color
change section.

F5-Files- Press F5 to list files and directories and to add hot
keys F3, F4, F6, and F7 to the bottom of the screen. When files and
directories are listed on the screen, type or scroll to the file or
directory name and press <[ to preview the highlighted file or
change the highlighted directory or press Esc to return to where the
program was when F5 was pressed. Line only HP plotter (HPGL)
files are previewed in graphic format. To preview a HPGL file in the
DOS text format, press <l while "Please wait" is displayed on the
screen. Press <[l or Esc to end the preview section.

F6-Delete - Type or scroll to the file name and press F6 to
delete the highlighted file. Press F6 to delete a file being previewed
on the screen.

F7-Print - When files and directories are listed on the screen
and hot key F7 is listed on the bottom of the screen, type or scroll to
the file name and press F7 to print the highlighted file. Press F7 to
print the file being previewed on the screen.

F8-Quit - Press F8 to exit the program.

FO-PLT/PD1/DXF - Press F9 to create a windrose in the HP
7440A ColorPro plotter (HPGL) file format. Press Shift F9 to create
awindrose in the Design CAD2D (formerly Prodesign I1) file format.

Press Alt F9 to create a windrose in the AutoCAD Drawing
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Interchange file format (DXF). Press <[ or Esc to end the preview
section. The HPGL files are loadable into WordPerfect, Microsoft
Word, and other CAD/CAM systems. The PDL1 files are loadable
into Design CAD2D (formerly Prodesign I1). Call (918) 825-4844
for information on Design CAD2D.

F10-Find - Press F10 to find a string of charactersin afile.

F10-Next - Press F10 to move to the next taxiway section.
Press Esc to move
back to the previous taxiway section.

7. RUNWAY AND TAXIWAY WIDTH AND
CLEARANCE STANDARD DIMENSIONS. Task 1 calculates
site specific runway, taxiway, taxilane, and other airport item's
standard width and clearance dimensions. To obtain these
dimensions:

a Select task 1 (Item N1), from the airport design task
selection window. Update the data items listed on the airport design
airplane and airport data window (see figure A11-3). A change in
one item may change one or more items down the list. Select items
for updating starting from the top and work down the list. Press the
item letter listed in the left margin, or scroll to the item line and type
in the data, or press <[ to select anitem. Press the data number or
letter listed in the left margin or scroll to the data line and press <[
to select an item on the subtables. The following explains some of
the dataitems:

(1) Item B. Changing the airplane design group
will change the airplane wingspan to the maximum wingspan for that
group. This is the wingspan used for the standard design group
method of airport design. A small airplane is an airplane of 12,500
Ibs (5700 kilograms) or less maximum takeoff weight. A large
airplane is an airplane of over 12500Ibs (5 700 kilograms)
maximum takeoff weight.

(2) Item C. Changing the airplane wingspan will
adjust the airplane design group automatically. For airplanes with
folding wingtips, input the taxiing wingspan(s) for taxiway and
taxilane width and clearance standard dimension (Item N3). Input
the takeoff and landing wingspan for al other width and clearance
standard dimensions (Item N2).

(8) Item D. The primary runway end is the
runway end the user selected as the primary end.

(4) Item |. The undercarriage width is the
distance between the airplane's outer main wheels, including the
width of the wheels. When this distance is not available, use 1.15
times the airplane's main gear track.

When the data items are updated, pressF2, enter the output file
name, and press <[l or Esc to end the preview section. Line items
with two numbers represent the calculated design values for the
rationale method (column one) and the airport reference code method
(column two) (see figures A11-4 and A11-5).

8. RECOMMENDED RUNWAY LENGTHS. Task 2 from
the airport design task selection window cal culates the recommended
runway length for airport design. Press F2 to save the recommended
runway lengths and then print them by pressing F7. Refer to
AC 150/5325-4, Runway Length Requirements for Airport Design,
for details on runway length. The publication "Monthly Station
Normals of Temperature, Precipitation, and Heating and Cooling
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Degree Days' (Climatography of the United States No.81) is the
official source for the mean maximum temperature for the hottest
month. This temperature is presented by station under the heading
"Normal Max." The higher of these values should be selected to
represent the hottest month. The latest data, averaged over a period
of thirty years, may be obtained from the National Climatic Data
Center, Federal Building, Asheville, North Carolina 28801. Specify
the state(s) when ordering. Price is $2.00 per state plus a $5.00
service and handling charge.

9. STANDARD WIND ANALYSIS. Thistask calculates the
wind coverage for up to a six runway configuration. Figure A11-6
displays a two bi-directional runway configuration analysis printout
and figure A11-8 displays a one uni-directional runway configuration
analysis printout.

a To preform the wind analysis, select task 3 from the
airport design task selection window, press Shift F3 to clear the wind
data, and enter the wind data either from the keyboard, a DOS text
file (retrieve by pressing F3), or a combination of both. Enter 60
knot tailwind component for bi-directional runways. PressF2 and
enter the output file name to create a DOS text windrose file. Scroll
to preview the entire file. Press F9 to create a windrose in the
HP 7440A ColorPro plotter (HPGL) file format (PLT). Press Shift
F9 to create a windrose in the Design CAD2D (formerly
Prodesign 1) file format (PD1). Press Alt F9 to create awindrose in
the AutoCAD Drawing Interchange file format (DXF). Press <[l or
Esc to end the preview section. The PLT files are loadable into
WordPerfect, Microsoft Word, and other CAD/CAM systems. The
PD1 files are loadable into Design CAD2D or Prodesign I1.

b. The DOS text file may have an unlimited number of
lines with a maximum of 120 columns each.

(1)  The first 80 columns of the third line contain
the location name. The third, fourth, and etc. words (numbers) of
the fourth, fifth, and sixth lines are the runway orientations, the
crosswind components, and the tailwind components of the firgt,
second, and etc. runways.

(2) Lines12 through 48 are wind observation
data. The first word is the wind direction, the second word is the
number of 0-3 knot wind observations, the third word is the number
of 4-6 knot wind observations, etc. For words which are not
numbers or are omitted, the number of wind observationsis zero. All
other data are ignored. The WIND.PRN file in the Airport Design
package is an example of this DOS text file.

C. Wind data in this FAA format on disk can be
purchased from the National Climatic Data Center (NCDC), Federal
Building, Asheville, NC 28801 at acost of $200.00 per summary
plus an $11.00 service and handling charge. A summary can be
ordered with severa tables. One table for each combination of al
weather and various combinations of ceiling and visibility for
monthly, seasonal, and annual periods, with 24 hourly and selected
time-of-day observations. Ask for the wind data summary in the
FAA format for use with the Airport Design Microcomputer
Program. For details on availability, cal (704)254-6283
(CLIMATE).

10. TAXIWAY DESIGN. Task 4 from the airport design task
selection window contains seven subtasks. Figure A11-10 and
appendix 10 depict the nomenclature used in this task.

a Subtask 1 calculates the data required for laying out
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circular and spiral curves by the offset method. To calculate this
data, select subtask 1, the type of section, and update the data items.
Due to the redundance in data items, more than one datum item may
change with each data entry; the number of * after the data items
define which data items will change to accommodate the new entry.
When the data items are updated, press F2, enter the station interval
and the file name, preview the output file, and press <l or Esc to
end the preview.

b. Subtasks 2 through 5 calculate the offset distances
from centerline to edge of pavement or object using the maintaining
cockpit over centerline or the nosewheel on centerline method of
pavement fillet design.

(1) To caculate the offset distances, select a
subtask (2 through 5) and define the design airplane and conditions
at the entrance of station 1 by updating the data items. The steering
angle is the angle formed by the tangent to the guideline (centerline
marking or lighting) and the longitudinal axis of the airplane. Angle
A on figure A10-2 depicts the steering angle. All longitudina
distances are measured parallel to the airplane's longitudinal axis.
Press F10 when the data items are updated.

(2)  Subdivide the taxiway/taxilane centerline into
sections (tangent, circular, and spiral). Select the type of section 1
and update the data items for section 1. Except for the last section,
press F10 when the data items are updated. For the last section,
press F2 when the data items are updated. When F10 is pressed,
select the type of the next section and update the data items for that
section. When F2 is pressed, enter the station interval and the file
name, preview the output file, and press <l or Esc to end the
preview.

C. Subtask 6 creates a HP 7440A ColorPro plotter
(HPGL) offset distance filewith aPLT extension. To create thisfile,
select subtask 6, retrieve a file created with subtask 2 through 5,
enter the output file name, and press <[l or Esc to end the preview
section. The HPGL files are loadable into WordPerfect, Microsoft
Word, and other CAD/CAM systems.

d. Subtask 7 creates a Design CAD2D offset distance
file with a PD1 extension. To create this file, select subtask 7,
retrieve a file created with subtask 2 through 5, enter the output file
name, and press <[l or Esc to end the preview section. The PD1
file are loadable into Design CAD2D or Prodesign I1.

e Subtasks 8, 9, and 0 create DOS text files of the
centerline, left offset, and right offset X, Y coordinates. To create
these files, select subtask 8, 9, or O, retrieve a file created with
subtask 2 through 5, enter the output file name, and press<[ or
Esc to end the preview section.

f. Subtask A creates a file in the AutoCAD Drawing
Interchange file format (DXF) from a subtask 2 through 5 file. To
create thisfile, select subtask A, retrieve afile created with subtask 2
through 5, enter the output file name, and press <[l or Esc to end

the preview section.

g. To familiarize yourself with the taxiway design task,
design the taxiway pavement fillet depicted in figure 4-4 and the exit
taxiway depicted in figure 4-13.

11. AIRPORT CAPACITY AND DELAY FOR LONG
RANGE PLANNING. Task 5 from the airport capacity and delay
for long range planning task selection window approximates the

AC 150/5300-13 CHG 3
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airport capacity and delay. Press F2 to save the approximations.
Refer to AC 150/5060-5, Airport Capacity and Delay, for details on
airport _capacity and delay. Import graphics file HELPE.PLT or
HELPM.PLT into WordPerfect or Microsoft Word and print to
obtain a hard copy of the runway-use configuration sketches.

12. DECLARED DISTANCE LENGTHS. Task 6 from the
airport design task selection window calculates the declared distance
lengths. See appendix 14 for details on declared distances. Declared
distance lengths may be calculated for standard or modified RSA and
ROFA lengths. PressW within task 6 to alternate between the
standard and the modified RSA and ROFA lengths applications.
Figure A11-11 depicts the nomenclature used in this task.

a The declared distance lengths obtained from the
standard RSA and ROFA lengths application are displayed to scale
on the screen except for the ARC C-I11 and D-111 runway widths, and
the ARC D-1 through D-VI+ RSA widths. Go to task 1 and enter the
150,000 pounds (68 100 kqg) weight entry to display the ADG C-llI
and D-Ill runway width to scale and enter the airport elevation to
display the ADG D-I through D-VI+ RSA width to scale.

b. The declared distance lengths obtained from the
modified RSA and ROFA lengths are displayed to scale by setting
items A through D for the standard RSA and ROFA length
application, as above, and then switching to the modified RSA and
ROFA length application.

C. The dashed lines display the clearway. When
present, the clearway extends between the TORA far end and the
TODA far end. (The dotted lines display 14 CFR Part 77 primary
and approach surfaces and are provided for informational purposes
only. The primary surface extends out to 200 feet (60 m) beyond the
runway ends or out to the far ends of TODA, whichever is further.)
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d. Items A through D on the modified RSA and ROFA
lengths application. Enter the RSA and ROFA lengths which will
exist beyond the end of the ASDA and the LDA when the ASDA and
the LDA end at or prior to the end of the runway or the RSA and
ROFA lengths which will exist beyond the end of ASDA when the
LDA terminates at the runway end and the ASDA extends onto a

stopway'.

e Item E. Enter the runway length from runway end to
runway end. The area behind a threshold which is used for TORA in
a least one direction or for LDA from the opposite direction is
runway. The area behind a threshold which is used for ASDA from
the opposite direction is either runway or stopway. The area behind
a threshold which is used for TODA from the opposite direction is
runway and/or clearway. The clearway may be located above a
runway or stopway. The runway length is the same for both
directions.

f. Items F and G. Enter O feet for runway ends without
astopway.

g. Items H and |. Enter O feet for runway ends without
aclearway.

h. Items N and O. Enter O feet for runway ends without

displaced threshold.

i. Items P and Q. Enter O feet for runway ends without
displaced start of takeoff.

j. Items R and S. Enter O feet for runways without
displaced clearway. Items R and S may not be longer than the
clearway length itemsH and |.

k. Items T and U. Enter a negative (-) distance for
runways extending into the departure runway 6protection zone
RPZ).

13. INPUT AIRPLANE DATA AVAILABILITY.
Figure A11-2 provides estimated airplane data for which calculated
datais not available in appendixes 12 or 13.

FigureA11-1. THISFIGURE INTENTIONALLY LEFT BLANK
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Al rpl ane Al rport OFZ-N OFzZ-CL C NG MJ- W
Ref erence
Code feet (m f eet (m f eet (m f eet (m
A 300- 600 CGlvVv 19.4 5.91 54.7 16.67 13.3 4. 05 23.8
Z\. %30 Gl 14.5 4.42 39.1 11.92 8.5 2.59 14.5
iTé242 - 200, - 300 B-111 7.8 2.38 27.0 8.23 -1.0 -0.30 1.4
CI_3)>;6\g3146- 100 B-111 9.0 2.74 33.2 10.12 -2.5 -0.76 6.2
éégghcr aft 95 B- 1 4.7 1.43 10.1 3.08 -5.6 -1.71 1.5
gé:ghcr aft 1900 B-11 6.2 1.89 18.0 5.49 -7.3 -2.23 0.5
gééghcr aft C99 B- 1 5.2 1.58 14. 4 4. 39 -10.4 -3.17 1.0
(E)bgiong 707- 320 Glv 13.0 3.96 42.1 12.83 10.0 3.05 31.8
%6g?ng 727-200 Gl 12.0 3.66 38.0 11.58 6.9 2.10 21.5
gbg?ng 737-200 Gl 11.8 3.60 37.3 11.37 4.8 1.46 13. 4
gbce)iSng 747- 400 DV 25.4 7.74 64.3 19.60 7.7 2.35 57.5
égé?ﬁg 747- SP GV 24.9 7.59 65.8 20.10 5.0 1.52 54.0
ég.eidfgg 757-200 Glv 17.0 5.18 45.1 13.75 12.0 3. 66 17.0
Eébé?ng 767-200 Glv 18.5 5.64 52.9 16.12 7.5 2.29 28.8
gbziSng 767-300 Glv 18.5 5.64 52.6 16.03 7.5 2.29 28.8
% Zgo H Glv 10.9 3.32 39.4 12.01 3.1 0.94 3.3
(llAgi\ CN- 235 B-111 8.3 2.53 26.8 8.17 1.3 0. 40 2.1
gagﬁ 7 A 111 7.5 2.29 31.0 9. 45 -2.3 -0.70 1.7
gagﬁ 8- 300 A 111 7.5 2.29 28.9 8.81 -3.4 -1.04 2.1
8063 43 CGlvVv 13.4 4.08 43.4 13.23 6.0 1.83 26.7
%Clg 55 CGlvVv 13.4 4.08 43.4 13.23 6.0 1.83 26.7
%Clg 63/ 73 D1V 13.4 4.08 43.0 13.11 6.0 1.83 26.7
%Clg 32 Gl 10.7 3.26 31.0 9.45 -2.0 -0.61 11.5
3ISCS%O 10 Glv 18.0 5.49 58.4 17.80 20.9 6. 37 32.8
é&)?ger EMB- 110 B-11 6.9 2.10 16.5 5.03 -2.0 -0.61 1.5
gbﬁger F-27,-200 B-111 7.6 2.32 28. 7 8.75 -4.1 -1.25 2.0
gbgier F- 28, - 3000 Gl 11.3 3.44 30.2 9. 20 4.4 1.34 9.8
(ZﬁJIE)?Stream 11 D11 10.2 3.11 29.2 8.90 -1.5 -0.46 13.2
?e?ét ar |1 Gl 6.6 2.01 20. 4 6. 22 6.0 1.83 9.5
E; ?811- 1,-100, -20 CGlvVv 20.4 6.22 55.8 17.01 21.9 6. 68 36.6
ill(l)g)l 500 D1V 20.4 6.22 55.8 17.01 21.9 6. 68 28.8
EI\S/b_?5131 D1V 21.3 6.49 58.8 17.92 20.9 6. 37 38.9
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11. 86

MD- 81, - 82, - 83, - 88 Clll 9.8 2.99 34.2 10.42 -1.8 -0.55

4.21

VD- 87 Clll 10.4 3.17 34.8 10.61 -1.8 -0.55

4.57

SAAB/ Fai rchi | d B-11 9.1 2.77 21. 7 6. 61 -0.9 -0.27

0. 67

SAAB SF 340 A B-11 8.8 2.68 23.3 7.10 -1.5 -0.46

0.61

Shorts 330-200 B-11 6.6 2.01 19. 4 5.91 -2.1 -0.64

0.76

Shorts 360- 300 B-11 6.3 1.92 23.8 7.25 -2.0 -0.61

0.91

Westwi nd 1124 C I 7.0 2.13 15.8 4.82 -4.3 -1.31

1.34

OFZ- N: OFZ height at nose of airplane holding clear of OFZ
per pendi cul ar to runway centerline).

OFZ-CL: OFZ height at centerline of airplane taxiing clear of OFZ
parallel to runway centerline).

C NG Center of airplane cockpit to nosewheel

MJ W Longi t udi nal di stance from mai n undercarriage to w ngtip.

Figure A11-2. Estimated airplane data elementsfor input in the computer program
I
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O O
ON RUNWAY AND TAXI WAY W DTH AND CLEARANCE STANDARD DI MENSI ONS O
O O
O Al RPORT DESI GN Al RPLANE AND Al RPORT DATA O
O O
OA Aircraft Approach Category C O
0B Airplane Design Goup |1l O
0 C Airplane wingspan . . .« « .« .« . . . . . 107.85 feet O
OD Primary runway end is precrsronrnstrurrent 1/2 statute mle or |ess O
OE Oher runway end i s visual O
O O
0 G Airplane maxi numcertificated takeoff weight is over 150,000 |bs O
O H Airplane wheel base is | ess than 60 feet O
O1 Airplane undercarriage width (1 15 x main gear track) Coe 19. 17 feet O
O0J Airport elevation . . . . . G 0 feet 0O
OK Airplane tail height . . . . . . . . . . . . . . . . . . . .. 30.00 feet O
O O
O F2 Cal cul ate airport design standard di nmensions for the above airport O
O O

Figure A11-3. Example of theairport design airplane and airport data window |

Al RPORT DESI GN Al RPLANE AND Al RPORT DATA

Aircraft Approach Category C

Ai rpl ane Design Goup |11

Ai rpl ane wi ngspan . . . . 107. 85 feet
Primary runway end is preC| sion instrument 1/2-statute mile or |ess

O her runway end is visual

Ai rpl ane maxi mum certificated takeoff weight is over 150,000 |bs

Ai rpl ane wheel base is | ess than 60 feet

Ai rpl ane undercarriage width (1.15 x main gear track) L 19. 17 feet
Airport elevation . . . . . . . . . . . 0 feet
Airplane tail height . . . . . . . . . . . . . . . . . .. 30. 00 feet

RUNWAY AND TAXI WAY W DTH AND CLEARANCE STANDARD DI MENSI ONS

Ai rpl ane G oup/ ARC
Runway centerline to parallel runway centerline simultaneous operations
when wake turbulence is not treated as a factor:

VFR operations . . e 700 feet
VFR operations wit h interveni ng t axi Way e e 800 feet
VFR operations with two intervening taxiways . . 952 feet

| FR approach and departure with approach to near threshold 2500 feet |ess
100 ft for each 500 ft of threshold stagger to a mnimum of 1000 ft.

Runway centerline to parallel runway centerline simultaneous operations
when wake turbulence is a factor:

VFR operations . . . . . . . . . . . . ... 2500 feet
| FR departures . . . 2500 feet
I FR approach and departure with appr oach to near threshold . . 2500 feet

| FR approach and departure w th approach to far threshold 2500 feet plus
100 feet for each 500 feet of threshold stagger.

I FR approaches . . . . . . . . . . . . . . . . . ... 3400 feet
Runway centerline to parallel taxiway/taxilane centerline . 303.9 400 f eet
Runway centerline to edge of aircraft parking . . . . . . . 400.0 500 feet

Figure A11-4. Example printout of width and clear ance standard dimensions page 1
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Taxiway centerline to parallel taxiway/taxilane centerline 139.4 152
Taxiway centerline to fixed or novable object . . . . . . . 85.5 93
Taxi |l ane centerline to parallel taxilane centerline . . . . 128.6 140
Taxil ane centerline to fixed or novable object . . . . . . 74.7 81
Runway protection zone at the primary runway end
Length . . e 2500
W dth 200 feet fromrunway end . 1000
Wdth 2700 feet fromrunway end . 1750
Runway protection zone at other runway end:
Length . . e 1000
W dth 200 feet fromrunway end . 1000
Wdth 1200 feet fromrunway end . 1100
Departure runway protection zone
Length . . e e e 1700
Wdth 200 feet fromthe far end of TORA . 500
Wdth 1900 feet fromthe far end of TORA 1010
Runway obstacle free zone (OFZ) width . . . . 400.0 400
Runway obstacle free zone | ength beyond each runmay end . . . 200
Approach obstacle free zone wdth . . . . 400.0 400
Approach obstacle free zone length beyond approach Ilght system. 200
Approach obstacle free zone slope from 200 feet beyond threshold 50: 1
Inner-transitional surface obstacle free zone sl ope . 3:1
Runway wi dth . . 150
Runway shoul der width . 25
Runway bl ast pad width 200
Runway bl ast pad length . 200
Runway safety area width . 500
Runway safety area | ength beyond each runmay end
or stopway end, whichever is greater . 1000
Runway obj ect free area width . . 800
Runway object free area length beyond ‘each runmay end
or stopway end, whichever is greater o 1000
Cl earway width e L 500
St opway width . 150
Taxiway width . . . . < 1 4 50
Taxi way edge safety nargln e e 10
Taxi way shoulder wdth . . . . . . . . . . . . . . . . . . . .. 20
Taxi way safety area width . . . . . . . . . . . . . . . . . 107.8 118
Taxi way object free area width . . . . . . . . . . . . . . 171.0 186
Taxi |l ane object free area width . . . . . . . . . . . . . . 149.4 162
Taxiway wingtip clearance . . . . . . . . . . . . . . . . . 31.6 34
Taxilane wingtip clearance . . . . . . . . . . . . . . . . 20.8 22
Threshol d surface at primary runway end:
Di stance out fromthreshold to start of surface . 200
Wdth of surface at start of trapezoidal section . 1000
Wdth of surface at end of trapezoidal section . . . . . . 4000
Length of trapezoidal section . . . . . . . . . . . . . . . . 10000
Lengt h of rectangul ar section e 0
Sl ope of surface . . 34: 1
Threshol d surface at other runway end:
Di stance out fromthreshold to start of surface . 0
Wdth of surface at start of trapezoidal section . 400
Wdth of surface at end of trapezoidal section . 1000
Lengt h of trapezoidal section . 1500
Lengt h of rectangul ar section 8500
Sl ope of surface . . 20: 1

REFERENCE: AC 150/5300- 13, Al RPORT DESI GN

Figure A11-5. Example printout of width and clear ance standard dimensions page 2

160

f eet
f eet
f eet
f eet

f eet
f eet
f eet

f eet
f eet
f eet

f eet
f eet
f eet

f eet
f eet
f eet
f eet

f eet
f eet
f eet
f eet
f eet

f eet
f eet

f eet
f eet
f eet

f eet
f eet
f eet
f eet
f eet
f eet
f eet
f eet

f eet
f eet
f eet
f eet
f eet

f eet
f eet
f eet
f eet
f eet

9/1/93



9/1/93 AC 150/5300-13 CHG 3

Appendix 11
W ND OBSERVATI ONS
STATI ON: ANYWHERE, USA
RUNWAY ORI ENTATI ON: 105. 00 195. 00 DEGREE
CROSSW ND COVPONENT: 10. 50 10. 50 KNOTS
TAI LW ND COVPONENT: 60. 00 60. 00 KNOTS
W ND COVERAGE: 98.84 %
HOURLY OBSERVATI ONS OF W ND SPEED ( KNOTS) 41
0-3 4-6 7-10 11-16 17-21 22-27 28-33 34-40 OVER  TOTAL
DI RECTI ON
1 469 842 568 212 0 0 0 0 0 2091
2 568 1263 820 169 0 0 0 0 0 2820
3 294 775 519 73 9 0 0 0 0 1670
4 317 872 509 62 11 0 0 0 0 1771
5 268 861 437 106 0 0 0 0 0 1672
6 357 534 151 42 8 0 0 0 0 1092
7 369 403 273 84 36 10 0 0 0 1175
8 158 261 138 69 73 52 41 22 0 814
9 167 352 176 128 68 59 21 0 0 971
10 119 303 127 180 98 41 9 0 0 877
11 323 586 268 312 111 23 28 0 0 1651
12 618 1397 624 779 271 69 21 0 0 3779
13 472 1375 674 531 452 67 0 0 0 3571
14 647 1377 574 281 129 0 0 0 0 3008
15 338 1093 348 135 27 0 0 0 0 1941
16 560 1399 523 121 19 0 0 0 0 2622
17 587 883 469 128 12 0 0 0 0 2079
18 1046 1984 1068 297 83 18 0 0 0 4496
19 499 793 586 241 92 0 0 0 0 2211
20 371 946 615 243 64 0 0 0 0 2239
21 340 732 528 323 147 8 0 0 0 2078
22 479 768 603 231 115 38 19 0 0 2253
23 187 1008 915 413 192 0 0 0 0 2715
24 458 943 800 453 96 11 18 0 0 2779
25 351 899 752 297 102 21 9 0 0 2431
26 368 731 379 208 53 0 0 0 0 1739
27 411 748 469 232 118 19 0 0 0 1997
28 191 554 276 287 118 0 0 0 0 1426
29 271 642 548 479 143 17 0 0 0 2100
30 379 873 526 543 208 34 0 0 0 2563
31 299 643 597 618 222 19 0 0 0 2398
32 397 852 521 559 158 23 0 0 0 2510
33 236 721 324 238 48 0 0 0 0 1567
34 280 916 845 307 24 0 0 0 0 2372
35 252 931 918 487 23 0 0 0 0 2611
36 501 1568 1381 569 27 0 0 0 0 4046
0 7729 0 0 0 0 0 0 0 0 7729
TOTAL: 21676 31828 19849 10437 3357 529 166 22 0 87864

Figure A11-6. Example printout of wind analysis (two bi-directional runways)

161



22222




2/24/92 AC 150/5300-13 CHG 2

Appendix 11
W ND OBSERVATI ONS
STATI ON: ANYWHERE, USA
RUNWAY ORI ENTATI ON: 105. 00 DEGREE
CROSSW ND COVPONENT: 13. 00 KNOTS
TAI LW ND COVPONENT: 5. 00 KNOTS
W ND COVERAGE: 80.41 %
HOURLY OBSERVATI ONS OF W ND SPEED ( KNOTS) 41
0-3 4-6 7-10 11-16 17-21 22-27 28-33 34-40 OVER  TOTAL
DI RECTI ON
1 469 842 568 212 0 0 0 0 0 2091
2 568 1263 820 169 0 0 0 0 0 2820
3 294 775 519 73 9 0 0 0 0 1670
4 317 872 509 62 11 0 0 0 0 1771
5 268 861 437 106 0 0 0 0 0 1672
6 357 534 151 42 8 0 0 0 0 1092
7 369 403 273 84 36 10 0 0 0 1175
8 158 261 138 69 73 52 41 22 0 814
9 167 352 176 128 68 59 21 0 0 971
10 119 303 127 180 98 41 9 0 0 877
11 323 586 268 312 111 23 28 0 0 1651
12 618 1397 624 779 271 69 21 0 0 3779
13 472 1375 674 531 452 67 0 0 0 3571
14 647 1377 574 281 129 0 0 0 0 3008
15 338 1093 348 135 27 0 0 0 0 1941
16 560 1399 523 121 19 0 0 0 0 2622
17 587 883 469 128 12 0 0 0 0 2079
18 1046 1984 1068 297 83 18 0 0 0 4496
19 499 793 586 241 92 0 0 0 0 2211
20 371 946 615 243 64 0 0 0 0 2239
21 340 732 528 323 147 8 0 0 0 2078
22 479 768 603 231 115 38 19 0 0 2253
23 187 1008 915 413 192 0 0 0 0 2715
24 458 943 800 453 96 11 18 0 0 2779
25 351 899 752 297 102 21 9 0 0 2431
26 368 731 379 208 53 0 0 0 0 1739
27 411 748 469 232 118 19 0 0 0 1997
28 191 554 276 287 118 0 0 0 0 1426
29 271 642 548 479 143 17 0 0 0 2100
30 379 873 526 543 208 34 0 0 0 2563
31 299 643 597 618 222 19 0 0 0 2398
32 397 852 521 559 158 23 0 0 0 2510
33 236 721 324 238 48 0 0 0 0 1567
34 280 916 845 307 24 0 0 0 0 2372
35 252 931 918 487 23 0 0 0 0 2611
36 501 1568 1381 569 27 0 0 0 0 4046
0 7729 0 0 0 0 0 0 0 0 7729
TOTAL: 21676 31828 19849 10437 3357 529 166 22 0 87864

Figure A11-8. Example printout of wind analysis (one uni-directional runway)
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LONG TANGENT INTERSECTION ANGLE

Figure A11-10. Nomenclature used in the taxiway design task

O

O OO

O oo

O

il [T

00 00 O [xO Approach end of Runway D ooo oo 00 00
OO OO oooond Far end of Runway D (>0 O OO OO
OO OO O Ok (I E [T >0 0 OO oo
OO OO0 N 0O Ok Thr eshol d [T >0 k00 OO0 oo
OO OO0 PO [k{Omm Start of takeoff [ >0 kOQ OO0 oo
00 OO0 RO (k@ Start of clearway M >0 (kOs OO 0o
00 00 (< [T Start of departure RPZ [ >[] 00 0o
OO OO0T 0O kO O 0O @OXxOuOoOOd OO
OO O O [T St opway end [T >0 0 oo
OO 0 kO G 0O O O xOF OO OO
OO O (I Cl earway end [T >0 oo
OO (<@ | [ >0 O [T H [ >0 oo
0 Ok [ RSA end T >0 0
0 Ok [ K >0 O J [ >0 0
O [ I ROFA end [T >0
(< (I M >0 <O L [ >0

Figure A11-11. Nomenclature used in the declared distance task
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Appendix 12. AIRPLANE DATA

1 BACKGROUND.

a Airplane physical characteristics have operational and economic significance which materialy affect an airport's design, development,
and operation. Their consideration when planning a new airport or improving existing airport facilities maximizes their possible utilization and safety
within expected demands. For example, they influence the design aspects of runways, taxiways, ramps, aprons, servicing facilities, gates, and life
safety facilities. In addition, airport designers should consider anticipated growth in air traffic and the effects of near future model airplane operating
weights and physical dimensions on ground operating areas.
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b. Military airplanes frequently operate at civil airports. Joint-use airports should also meet the physica characteristics of military
airplanes. Hence, during airport facility design, consider routine military operations such as medical evacuation, strategic deployment and dispersal,
and Reserve and National Guard training missions.

C. Civil airplane versions of military counterparts are shown below.

M LI TARY CIVIL
DESI GNATI ON DESI GNATI ON
C7 DeHavi | | and Cari bou
C9A McDonnel I Dougl as DC- 9- 30
C 12 Beech Huron
C 45 Twi n Beech 18
C 46 Curtis-Wight Comando
C 47/ R-5D Dougl as DC-3, Skytrain
C 54/ R 4D Dougl as DC-4, Skymaster
C 97 Boei ng Stratocruiser
C 118/ R-6D Dougl as DC-6, Liftnaster
C 119 Fai rchil d/ Republic Flying Box Car
C 121/ R 7 Lockheed 749, 1049 Constell ation
C 123 Fai rchi | d/ Republ i ¢ Provi der
C 130 Lockheed L-382 Hercul es
C 131, T-29 Convai r 240/ 340/ 580
C 135 Boei ng 707-120B, Starlifter
C 137, VC 137B, C Boeing 707-320B
C 140 Lockheed 1329 Jet St ar
C 141 Lockeed StarlLifter
E-4 Boei ng 747-200B
KC- 10A McDonnel | Dougl as, DC-10-30CF, Extender
KC- 135A Boei ng 707, Strat otanker
P-3 Lockheed L-188 El ectra, 185/285 Oion
T-34 Beech Ment or
T-37 Cessna 318
T-39 Rockwel | International NA-265-40 Sabreliner
T-42 Beech Cochi se
T-43A Boei ng 737-200
T-47A Cessna 552
U3 Cessna 310/ T310
U9 Aero Commander 560
U 18 DeHavilland Twin Oter
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2. EXPLANATORY INFORMATION.

a Presentation of dataisin three forms:
@ Figures A12-1 to A12-8 are representatives of general types of airplanes and not a specific model.

2 Most figuresillustrate a particular model with its specific data.
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?3) Some figures present data for several similar models or series of airplanes by a single representative drawing (e.g., General
Dynamics/Convair 880 and 990).

b. The apha-symbols in the data tables and drawings use the following list of airplane physical characteristics:
Al pha- Synbol A rpl ane Physical Characteristics

W ngspan

Lengt h Overall

Hei ght Overal |

Weel base

Nose to centerline of main gear
VWeel track (tread)

Qutside of main gear to wingtip

Vertical clearance of wingtip at

vZ2 ZIrXCITIOmMmmoOow>

c. Measurement of turn radius is either a maximum
nosewheel steering angle or with locked wheels, whichever produces
the larger radius. It is a horizontal measurement from the pivot point
to the farthest point of the airplane during execution of a turn. This
dimension represents a maximum effort maneuver not normally used
by the arlines due to excessive tire wear. THIS DIMENSION IS
NOT FOR AIRPORT FACILITY DESIGN PURPOSES. Contact
the airline(s) involved for the turn radius to use for design purposes.

d. The abbreviation "SRS" denotes "series.”

e. Theabbreviation "NA" denotes "datum is not available."

168

Centerline of fuselage to centerline of inboard engine
Centerline of fuselage to centerline of outboard engine

Vertical clearance of inboard engine or propeller at maxi mum wei ght
Vertical clearance of outboard engine or propeller at maxi mum wei ght
Centerline of fuselage to approxi mate pivot point based on nmaxi mum
nosewheel steering angle or |ocked wheels
maxi mum wei ght
Hei ght of exhaust of jet engine on centerline of fusel age
(three-engine jet airplane only)

f. The weight and dimensional information for transport
type airplanes are from aircraft manufacturer publications titled
"Airplane Characterigtics, Airport Planning." Each arplane model
has a publication that is available from its manufacturer. Since each
publication has considerably more information of interest to an airport
designer than assembled in this advisory circular, revisons are
frequent. For example, weight and dimensiond data is subject to
change as a result of modifications and improvements to the airplane
that differs from this advisory circular. Hence, it is advisable during
airport facility planning and design to contact manufacturers of
applicable airplanes.
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UILDER HODEL

LLANCA 7

ESEKA 120
140
170
180
143

190
193

HELIO H-250
RCRAFT  H-295

HET-350

MARBE

CITABRIA

SKYWAGON

HELID
COURIER

HELID
STALLION

HAXINUH
TAKEOFF
WELGHT

1,850
7480

1,430
658

2,200
598

2,800
1270

3, 350
1 520

3, 400
1, 542

3, 000
2 268

LB
KG

Le
KG

LB
KG

LB
KG

LB
kG

LB
kG

LB
KG

RAXINUN
LANDING
VEIGHT

1,650
748

1, 450
658

2, 200
958

2,800
1,270

3, 350
i,320

3, 400
1,542

5,100
2,313

L8
KG

Lb
KG

LB
KG

LB
kG

LB
kG

LB
kG

LB
Ko

&

3’5"

10, k90

210"
10. 00N

3&'0"
10. 970

362"
Li.04m

362
1i. 04K

3ago”
10. 870

410"
12, 498

22'a"
6. 91N

21'0"
6. 40N

250"
7. 60N

25°9"
7, A5N

271"
8. 261

aL-e
9. 598

39'7"
L1.040

OEL 185 HAS MAXIMUM WEIGHTS OF 3,350 LB (1 520 KG) AND & SEATS.
DEL 195 HAS LENGTH OF 2774 (8.33M}

&8
2.03M
B3
L.91K
a'7*
2.00M

79
2. 34N

72"
2. 161

810"
2.70M

g:3"
2,834

L&'l
4. 90N

235"
7. 22K

e'4*
1. 93K

&'5°
L. 9&M

7'ar
2. 310

9'o*
2. 75M
9*ar
2. 9EM

MURBER
SEATS

[§1

Figure A12-1. Single engine, high wing, tailwheel air planes 8,000 Ib. (3,628 Kg) or less

TURN
RADIUS

24710
6. 65N

Al
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ILOER  MODEL
IPER  PA-12,
14,13
PA-18
Pi-20
'AIRE [
'LOR-  BC-12
WFT
VAIR  j08
RAFT

SUPER
CRUISER
BUPER CUR

PACER

VOYADER

NAKTNUN
TAKEOFF
WEIGHT

1, 750
794

1, 300
680

1,650
748

1, s00
633

L, 130
522

2, 150
975

't MODEL PA-20 MAY HAVE NAXINUK

LB
K

LB
kG

LB
KG

LB
KG

La
KG

LB
Ko

NAXINUN
LANDING
WEIGHT

i, 730
7H

1, D00
580

1, 630
748

1, 400
635

1, 150
322

2,150
973

La

LB
KG

Lo
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Figure A12-2. Single engine, high wing, tailwheel airplanes 8,000 Ib. (3,628 Kg) or less (cont'd)
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Error!Figure A12-3. Single engine, high wing, tricycle gear airplanes 8,000 Ib. (3,628 Kg) or less
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Error!Figure A12-4. Single engine, low wing, tricycle gear airplanes 8,000 Ib. (3,628 Kg) or less
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Error!Figure A12-5. Single engine, low wing, tricycle gear airplanes 8,000 Ib. (3,628 Kg) or less (cont'd)
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Error!Figure A12-6. Twin engine, low or mid wing, tricycle gear airplanes 8,000 Ib. (3,628 Kg) or less
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ILDER  WODEL HAME AAXIRUN nAX IRUN HUWBER  TURK
TANEQFF LANDIMNG ) 8 c D F SEATS  RADIUS
WEIGHT WEIGHT
SS5HA 401, 402, TYIk 6,300 L8 6,200 LB 39°10" a6'2* 11'8* 106" 1478* &
421 CESSHA 2 AS8 KB 2 412 KG  12.27M  11.02n  3.560  3.200 4.4
IPER PA-23-160 APACHE 2,800 LB 3,800 LB 237'2* 27°5° 9'6# 7'6* 110" s 24°0°
1724 KG L 724 K6 J1.02m  4.34K 2.87M 2.28M  3.3%K 7,310
PA-23-230 AZTEC 4,800 LB 4,800 LB 37°0° 27°7" 104" 776" 14 6 24°0"
2177 K6 2177 K6 11.27M  8.420 3.15A 2,280 3.4GM 7. 3R
PA-30 THIN 3,600 LB 3,600 LB 3&°0° 25'2° 83" 74" 910" 4 22'8*
COMMANCHE 1 633 K8 & 633 KG 10.97m  7.67W  2.51M  2.23n  2.94A 6. 901
PA-31  NAVAJD 6,200 LB 6,200 LB 40’AT  L2°8° 13°0* arar 13°9" 7 27°3°
2812 K6 2 812 KE 12,408 9.94M  3.96M  2.64R 413N 8. 320
£1 MODEL {421} HAS DPTIOMAL TAKEQOFF WEIGHT OF 6,350 LB (2 880 KG).
(4218} 7,450 LB (3 379 K@),
c
F—D—-—g)
-] |

Error!Figure A12-7. Twin engine, low or mid wing, tricycle gear airplanes 8,000 Ib. (3,628 Kg) or less (cont,d)
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BUILDER  NGDEL NAME HAXTNUM NaXTHUM
TAKEQFF LANDING A B c

WEIGHT WEIGHT
CESSNA 336 SUPER 4,630 LB 4, 400 LB 3a+2° 29° 10" 94"
337 SKYNASTER 2 100 KG 1 996 KG  11.851 9. 100 2. 85H
ROCKWELL 500 AERO &, 500 LB 6,500 LB 496" 351 14'6"
INTERNAT. COANANDER 2 948 KG 2 948 KB 15.090 10. 694 4. 421
560, 680  GRAND 7,700 LB 7,700 LA 49'1* 3670 i4'6*

SHRIKE SHRIKE CDR 3 493 KG 3 493 KG L4. 96K 11. 150 4. 420

BOTE: SHRIKE COMMANDER HAS MAXINUN WEIGHTS OF 6, 750 LB (3 062 KG).
MODEL 681, TURBD Xi, HAWK COMMANDER HAS WIHGSPAN OF 44'0" (43, 418) AND
MAKTAUN WEIGHTS OF 9,400 LB (4 264 KG); OTHERWISE AS MODEL 5&0.
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3. 344

12711
3. 94N

RUNBER
SEATS

TURN
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a2
9. 50N

0

0

e o]

LF——? D et

ROCKWELL INTERNATIONAL AERO COMMANDER SERIES.

Error!Figure A12-8. Twin engine, high or mid wing, tricycle gear airplanes 8,000 Ib. (3,628 Kg) or less
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NODEL mAX INUN
TAKEQOFF
WEIGHT
A0 9,650 LB
4 391 KG

A-100 10, B0G LR
4 823 K

NAXIRUN
LANDING
WEIGHT

9, 500 LB
4 323 kB

10 500 LR
4 778 Ki
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303
15320

4511
14.000

[Py
11.44m

a9t
12. 160

4’8"
4. 47H

15 4m
4. 670

1240
3. 76N

iat11®
4. 550

12'9*
3. 890

15'0*
3970

NURBEN
SEATS

1o

TUkN
RADIUS

Figure A12-20. Beechcraft King Air
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MODEL NAXINUR NAXINUN HURBER TURM
TAKEDFF LANDING A B [ H [ F SEATS RADIUS
YEI0HT WEIONT
18 9,900 LB 9, 500 LB 49'a* 35'3° 9'4r 23'9% 12’13 10 03
4 3500 KO 4 23 K06 13148 10.74M 2.874 7.248 3.9 9. 53l
TURBO 18 10,280 LB 9,773 LB %60 37'5" 97 12

4 673 KO 4 444 WO 34.0380  1).40K 2.954

VOLFAR 11,300 LB 11,000 LB 45'0" 443 9’7 13
TURBOLIMER 5 324 KG S 000 KO 14.03K 13,490 2,93

NOTEG: NODEL 18 HAS RECIFROCATING EMOIMES.
TURBOPROP CONVERSIONS HAVE TRICYCLE LAMDING GEAR.

10
]
1hb

Figure A12-21. Beechcraft Model 18 and Conversions
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MODEL

A-635

NAXIMUR
TALEDFF

WE IGHT

7,700 LB
3 493 KG

8, 800 LB
3 992 KG

MAX THUN
LAMDING

WE1GHT

7,350 L8
3 334 K6

8, 800 LB
3 992 KG
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43" 11"
14. 00

50°a*
15.31N

Figure A12-22. Beechcraft Queen Air

35.5'
10. B3N

356"
10, 834

143"
4. 341

14'3*
4. 340

NUMBER TURN
D F SEATS  RADIUS
12'40 12" 9% 1) 294"
3. 768 3. 898 8. 94N
1z2'4* 129" a 29°4*
3. 76K 4, AGH 8. 94N
D.———.
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Figure A12-23. Boeing B-52 Stratofortress
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Figure A12-24. Boeing KC-97L
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Figure A12-26. Boeing 707-720
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Figure A12-27. Boeing 727
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Figure A12-28. Boeing 737
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Figure A12-29. Boeing 747

195



9/29/89

AC 150/5300-13

Appendix 12

*14 D0C ‘T ROTSE TIOALILTY 1BOSUIV B04 (DN 68 STT) W1 OO0 5L »

“INOIIA DNICNYT MARINYE (ON WCZ €6 } M1 000‘OTZ  ¢BW YT ©6 ) &7 000 ‘0TZ 4J00E-
“INDIIN AI0CINYI WHIXNYN o (TN 999 CT1) €1 000“SGZ (8N GUE €1T) W1 OUDOST LG4

-LHOTIA DNTGNYT WORIXYH (DN #CZ ©6 | 87 000°0TZ (0N 116 6@ » @71 DOD'SET (OX TT9 68 ) 1 OOO'S6T (O T10 50 ) ¥7 00D'96T (5N TIN 6@ ) €1 O0O°W6Y  11Z8A
"IROTIA JJ0NNYL NTINIXYH #{W 999 CIT! WT DDO'SCZ (Y §6€ £17) €1 C0D‘DSZ (DX Z9W 90T) €71 000°OFZ (93 FLE $OT! W1 OOO'OEZ (O 06 66 ) 01 000 ‘0Tt DOE-L5L

'SINOTIA DNIGRY GEY JJOERYL. TYROLLMD *3i0E

NLIF'BT NLTV RE9OT  W¥LTOD N9FT W'D RIE "L NET'PZ HEZ'9T NPL'ET WRE LR WCO'RE 1L0m uom SO0~

=0.06 a¥®.6Y «0.5E 31 4 «Z.9¥ a£,.12 0. 92 w¥. 6L a0.09 7. £, 88T JOT1.9%Z1 s s 00E-LEL
sniovy LNBIZA ANBTSA
. n L] | r L1} L] 3 a 3 ] ¥ anIanvl SIOXRYL

[ L bEi] eI THOOE

Figure A12-30. Boeing 757
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Figure A12-31. Boeing 767

197



9/29/89

AC 150/5300-13

Appendix 12

NZZ *¥T
8.9
ne Ty
Z.TF

NESCTT
0T, LE

snravy
nanL

H¥YZ'¥
+TT,ET

oz¥
«TL.ET

ueZ 'y
TL.ET

MZL¥
9.6
NZL'¥
«9.87

NZL'Y
29.51

RO¥°T
L.¥

HO¥ T
als¥

HZF T
(L4

| FAR ¢
«0.C

WZS'T
0.5

wZe't
«0.5

N9Z "0T
a®.EE
wez ot
0, EE
N9Z 01
»9.EE

Hig 9
a¥. IZ

wie "o
¥, T

NTE "9
1Y 44

L LA
+L.ET

H¥1 ¥k
«L.ET

L LAt 4
nt ET

HZLW
29,81

HZL ¥
2%, 57

MZL™Y
»9.587

HQ9 PT
«01.6%

L 4
2.

MiEZT
aL.0F

HOZ *TY
+6.9€

WOZ "IT
»6.9€

neo 07
al,EE

oS R
«T.92

LR AT
€.82Z

H19 e
E,8T

NGLTTE
«Z. %07

=1y : -4
8.6

W9T ‘9z
«OT.5¢

H¥E "92
5,99

HVE '92
5. 98

WYE '9T
+5.,99

o% €% OF
€7 000 06

O LZE £
87 Q00 LL

949 165 ZT
a1 008 ‘1L

LHOTIA
INIANYT
WNNIXYH

J (X 0uddY

iNt0d
ADAld

oM FLl LY
@7 000 ‘¥OT

o% 0ED 0%
g7 05Z ‘s

ON 9t® £€
g1 009 'y

IHOISR
J403Nvd
HNNIXYN

13300

Figure A12-32. British Aerospace 146
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Figure A12-33. Canadiar CL-44
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Figure A12-34. Canadiar CL-66
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Figure A12-36. Construcciones Aeronauticas CASA C-212 and 235
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Figure A12-37. Convair-liner and Turboprop Conversions
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Figure A12-38. De Havilland Canada C-7 Caribou

204



AC 150/5300-13

9/29/89

Appendix 12

sn1avy
nane

WES *E
W IT.71
RE9°C
aIT, Y

NZC Y
14144

|
¥

| F4: A
«07.62Z

NEB 'L
+01.62
H9T'L
a9 ET

2 H5YQ

-

-

L Hs¥Q

N £

i I

L
iuit
H

/ N

H
(BRI

g
:L

/ { *X0gdd¥)

INIDd LOATA

ROE "6
a2.2E
Hog 6
1 Z.TE

HEE '8
9 LT

NeY L
il ¥

NEY "L
nl.¥
NBE "L
1414

o9 'Sz
L. 98
g9 5T
£, e
RES ¥
«8.08

BEP LT
«0.06
HEY LT
1 0.06
NGE oz
10:E6

1Ki0d LOAId

— / ('H0YddY?
1 )

LROI3N
DRIONYT
WINIXYR

Ox £v9 BT
a7 oot ‘1Y

oY 699 GT
T 00C ‘PE

% Y05 61
271 000 ‘cY

LROTSA
KE et L JN
HNRIXYR

001
B HSvQ

L WSvQ

Figure A12-39. De Havilland Canada DASH 7 & DASH 8
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Figure A12-40. Douglas C-124 Globemaster
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NODEL NAKINUM NAXINUN WUNBER  TURN
TAKEQFF LANDING A 8 c o F SEATS  RADIUS
WEIGHT WEIGHT
TWIN 12,300 LB 12,300 LB es'or S1°8Y 19'6* 145" 12'6" 21 460
OFTER 5 670 KG 5 579 NG 19. 810 15, 758 3. 94k 4. 30K 3. 810 14. 830

Figure A12-41. DeHavilland Canada DHC-6 Twin Otter
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Figure A12-42. Dornier Gmb H
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Figure A12-44. Douglas DC-4/6/7
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Figure A12-45. Embraer EmB 110
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Figure A12-46. Embraer EmB 120
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Figure A12-49. Fairchild F-27
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Figure A12-50. Fokker F-27
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Figure A12-51. Fokker F-28
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Figure A12-52. GatesLearjet
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Figure A12-54. Grumman Gulfstream |

220



AC 150/5300-13

9/29/89

Appendix 12

LL

Hes vt
.N‘s
HEY ¥ T
a9 L¥

WZLET
«0.5¥

sNIgvy
R¥NL

HES T
«3.9

NL0'Z
+5.9

NES T
7.8

NTT'®
8.9

HIG'T
«£.9

HGT'd
«8.E7

HZE'ZY
L0

H9T 01
WF,EE

L L3 ¥
5.9

ME¥E L
FI-F3 14

| TA B3
W3 ¥Z

ML L
9%

MLL°9Z
a01.49

NZt 'SZ
«T,.E®

NIt ¥
PR -TA
NIC "
I1.6L

NZL'ET
«0T.LL

NZL EE
201 4L

nye -1z
2. 1L

RE6 "0Z
«01.99

¥

9% SES %2
a7 00s ‘es

oM S5 92
a1 oS 'ed

9N SES 9
a1 005 °8S

LHOINA

ONIaNY
NANINVN

o)1 8588 ZE
91 0B ‘1L

oY §19 1
a1 00’68

% 0Z9 62
a1 0ot ‘'s9

oA 029 &Z
21 00E ‘9

LRITIN

J403NVL
HAHIXVYH

Al

1

Li-11

“TACON

Figure A12-55. Grumman Gulfstream |1
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Figure A12-56. Grumman G-64/G-111
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Figure A12-57. Grumman G-73
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Figure A12-61. Hawker Siddeley HS-125
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Figure A12-62. Hawker Siddeley HS-748
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Figure A12-64. |srael Aircraft Industries Westwind
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Figure A12-65. Lockheed Constellation and Super Constellation

231



9/29/89

AC 150/5300-13

Appendix 12

NES "6¥%
9297

SNIavd
NyML

H¥1'¥
ul, €T

M9 'T1
80

NT¥ 'Z
all.L

H8Z "t
[1:T1H

NGZ "9T
19,26

Hig '8F
WIT.19

HEO TV
#¥.6E

HOW 1T
5. LE

w¥3'SE
W« TT,971

HID-SZ
al.Z%

(R LSY BLE) @7 DOO'LEE LHOIAR J40FAVL IVNDILALO

MFB BT HPSGL RLB'L9 O LTIF BET 9Y £T8 §¥C

1,89 LOT.AWE 48,22 81 0S8 'CE9 97 000°69L
AHDT3IN LHETIAN

3 L) ¥ anIany A403INVE
HARTXYM HNHIXYA

{X0Ndd¥Y)
ENIOd LOAId

‘3L0N

ac-3

13908

Figure A12-66. Lockheed C-5B Galaxy
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Figure A12-67. Lockheed C-141 Starlifter
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Figure A12-69. Lockheed L-100 Hercules
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Figure A12-73. McDonnell-Douglas DC-8
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Figure A12-74. McDonnell-Douglas DC-9 and MD-80
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Figure A12-75. McDonnell-Douglas DC-10
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Figure A12-76. McDonnell-Douglas MD-11
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TURN
RADIVUS

RODEL NAKINUM HAXIKUR
TAKEOFF LANDIRG A B c
WEIGHT WEIGHT
NU-2M 11,575 LB 10,260 LB 39'2° J9'6" i3'a"
NARQUISE 5 290 KG 4 654 KG 11.94M 12,04NM 4. 171
Mu-2p 1G, 470 LB 39'2° 33'3* 12'1)*
SOLITAIRE 4 749 KG 11.94H 10,131 3. 94N
[INead|
—p—
P A

Figure A12-77. Mitsubishi MU-2
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Figure A12-78. Nihon/N.A.M.C. YS-11A
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Figure A12-79. Rockwell International NA-265 Sabreliner
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Figure A12-81. Short Brothers
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Figure A12-83. Swearingen Merlin
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Figure A12-84. Swearingen Metro

250



9/29/89 AC 150/5300-13
Appendix 12

251



9/29/89 AC 150/5300-13
Appendix 13

Appendix 13. AIRPLANESARRANGED BY AIRPLANE
MANUFACTURER AND AIRPORT REFERENCE CODE

Al rcraft

Aeritalia G 222

Aer ocom Skyl i ner
Aerospatiale C 160 Trans.
Aerospati al e NORD 262

Aerospatial e SE 210 Carav.

Aerospatiale SN 601 Corv.
Ahrens AR 404

Al DC/ CAF XC- 2

Al rbus A-300-600

Al rbus A-300-B4

Al rbus A-310-300

Al rbus A-320-100
Alr-Metal AMC 111
AJl Hustler 400

Ant onov AN- 10

Ant onov AN-12

Ant onov AN- 124

Ant onov AN- 14

Ant onov AN- 22

Ant onov AN- 24

Ant onov AN- 26

Ant onov AN- 28

Ant onov AN- 30

Ant onov AN- 72

AW 650 Argosy 220
AW 660 Argosy C. M. 1
BAC 111-200

BAC 111- 300

BAC 111-400

BAC 111-475

BAC 111-500

BAC/ Aer ospati al e Concord
BAe 146-100

BAe 146-200

BAe 146- 300

BAe Jetstream 31
Beech Airliner 1900-C
Beech Airliner C99
Beech Baron 58

Beech Baron 58P
Beech Baron 58TC
Beech Baron B55
Beech Baron E55
Beech Bonanza A36

Ai r port
Ref er ence

Code

B-111
Al
CGlvVv
B-11
Gl
B- |

B-11
A 111
CGlv
CGlv
CGlv
Gl
B-11
B- |

CGlv
CGlv
GV
Al

Knot s

109
88
124
96
127
118

86

W ngspan
Feet

93.
54.
131.
71.
112.

251

U100 OUIORARMRMOUIUIVINIUIOONRARRFRPROOORFROMOVOOWRRFREPNONUOITOWOO

Section 1. Alphabetical Listing (U.S. customary units)

Appch
Speed

Length
Feet

74.
54.
106.
63.
105.

COIOO OO NNNOROUIOIUIUIRFONRFORNONOORONWNUIOITONRAOWWWA

OFRRFRPFRPFRPOPPOVIFPFWWRAROOIOICIVNIOIOOOWRFWNNNONOORFRPRWIUINWOOOAMANOIO

Maxi mum
Takeof f
Lbs

61, 700
12, 500
108, 596
23,480
114, 640
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Al rcraft

Bonanza B36TC
Bonanza F33A
Bonanza V35B
Duchess 76
Duke B60

E18S

King Air B100
Beech King Air C90-1
Beech King Air F90
Beech Sierra 200-B24R
Beech Ski pper 77
Beech Sundowner
Beech Super King Air
BN-2A M. 3 Tri sl ander
Boei ng 707-100
Boei ng 707-200
Boei ng 707-320
Boei ng 707-320B
Boei ng 707-420
Boei ng 720

Boei ng 720B

Boei ng 727-100
Boei ng 727-200
Boei ng 737-100
Boei ng 737-200
Boei ng 737-300
Boei ng 737-400
Boei ng 737-500
Boei ng 747-100
Boei ng 747-200
Boei ng 747- 300SR
Boei ng 747-400
Boei ng 747-SP
Boei ng 757

Boei ng 767-200
Boei ng 767-300
Boei ng 777

Boei ng B-52

Boei ng C97 Stratocrui ser
Boei ng E-3

Boei ng E-4 (747-200)
Boei ng YC- 14

Bristol Brittania 300/310
Canadair CL-44

Canadair CL-600

Casa C 207A Azor

Casa C 212-200 Avi ocar
Cessna Citation |

Cessna Citation 11
Cessna Citation 11
Cessna- 150

Beech
Beech
Beech
Beech
Beech
Beech
Beech

180- C23
B200

252

Ai r port Appch
Ref erence Speed
Code Knot s
Al 75
Al 70
Al 70
Al 76
B- | 98
Al 87
B- | 111
B-11 100
B- | 108
Al 70
Al 63
Al 68
B-11 103
Al 65
Clv 139
D1V 145
Clv 139
Clv 136
Clv 132
Clv 133
Clv 137
CllIl 125
CllIl 138
CllIl 137
CllIl 137
CllIl 137
CllIl 139
CllIl 140
DV 152
DV 152
DV 141
DV 154
CVv 140
Clv 135
Clv 130
Clv 130
D1V 145
DV 141
B-1V 105
Clv 137
DV 152
A1V 89
B-1V 117
Clv 123
Cll 125
B-111 102
Al 81
B- | 108
B-11 108
B-11 114
Al 55

NONFPWNOWWONOWOORFONONNNOOOOOOOOWWOPAOPACOOUIOOOOWWONOONNOCUIUI0

COUINUCIORBRONNOOOWOHUTWNWOOOOOWMWWOAONONNONOOORFPNONONOUIONOOA~ANO

Tai |
Hei ght
Feet

COOWNRARNPRUIWNOWOOODORFROWWNWOOOWNOWNEAEANENNNNONONEFENWOOIWOITONO

Maxi mum
Takeof f
Lbs

3, 850
3,400
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Al rcraft

Cessna- 177
Cessna- 402
Cessna- 404
Cessna-414
Cessna-421
Cessna- 441
Convai r
Convai r
Convai r
Convair

240
340
440
580

Car di nal

Busi nessl i ner
Titan
Chancel | or
ol den Eagl e
Conquest

Dassaul t
Dassaul t
Dassaul t
Dassaul t
Dassaul t
Dassaul t
Dassaul t
Dassaul t

1150 Atl antic
941

FAL- 10

FAL- 20

FAL- 200

FAL- 50

FAL- 900

Mer cure

DHC- 2 Beaver
DHC- 4 Cari bou
DHC- 5D Buffal o
DHC-6-300 Twin Oter
DHC- 7 Dash 7-100

DHC- 8 Dash 8-300

DH. 104 Dove 8

DH. 106 Conet 4C

DH. 114 Heron 2

Dor ni er DO 28D 2
Dor ni er LTA

Enbr aer-110 Bandeirante
Enbraer-121 Xi ngu

Enbr aer- 326 Xavant e
Enbr aer - 820 Navaj o Chi ef
Fairchild C 119
Fairchild G 121
Fairchild FH 227 B, D
Fairchild F-27 A J

FMA | A-50 Guarni 11
Fokker F-27-500

Fokker F-28-1000

Fokker F-28-2000

Fokker F-28-3000

Fokker F-28-4000

Fokker F-28-6000

Foxj et ST-600-8

GAC- 100

Gates Learjet 24

Gates Learjet 25

Gates Learj et
Gates Learj et

Gates Learjet 54-55-56

Ai r port Appch
Ref erence Speed
Code Knot s
Al 64
B- | 95
B- | 92
B- | 94
B- | 96
B-11 100
B-111 107
B-111 104
B-111 106
B-111 107
Clv 130
Al 59
B- | 104
B-11 107
B-11 114
B-11 113
B-11 100
B-111 117
Al 50
Al 77
B-111 91
Al 75
Al 83
Al 90
Al 84
B-111 108
Al 85
Al 74
Al 74
B-11 92
B- | 92
B- | 102
Al 74
CllIl 122
Al 88
B-111 105
B-111 109
B-11 101
B-111 102
B-11 119
B-11 119
CllIl 121
CllIl 121
B-111 113
B- | 97
Al 86
C 128
C 137
B- | 120
D1 143
C 128

253

NOUOINOOOOWWWWWNEFENNOWNORWRAROUIOOOOOOOON,POUIUTONNWWWOWNEF WO

P~NOOWWONNONOWONRFROUIOONUUIRARUIUIONWNNOOODWWWOHOWWUITONOGIOIUOINORRMOIELN

Tai |
Hei ght
Feet

NWWOOONOOOOOWRUIUIFRFUIONOUINOOUTWONUINOOWOORADRMELENNNNNORFROUOINO O

Maxi mum
Takeof f
Lbs

2,500
6, 300
8, 400
6, 785
7,450
9,925
41, 790
49, 100
49, 100
54, 600
100, 000
58, 400
18, 740
28, 660
30, 650
37,480
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Al rcraft

Ceneral Dynam cs 880
Ceneral Dynam cs 990
G umman @l fstream |
G uman @l fstream |
G uman @l fstream |
G uman @l fstream |
G umman @l fstream |
Hanmi | ton Westw nd |
HFB- 320 Hansa

Hi ndust an HS. 748-2
HP Heral d

125 Series 400A
125 Series 600A
125 Series 700A
121 Trident 1E
121 Trident 2E
121 Trident 3B
121 Trident Super 3B
748 Series 2A

780 Andover C M. 1
.801 Nintod MR M. 2

| 1121 Jet Condr.

| Arava-201

| -1124 Westw nd

yushin I1-12

yushin I1-18

yushin Il-62

[lyushin I1-76

[lyushin I1-86

Kawasaki C- 1

Lapan XT-400

Learfan 2100

LET L-410 UVP-E
Lockheed 100-20 Hercul es
Lockheed 100-30 Hercul es
Lockheed 1011-1

Lockheed 1011-100
Lockheed 1011-200
Lockheed 1011- 250
Lockheed 1011-500

GHGBBHH GG

=ZI353

Lockheed 1011-500 Ex. W ng

Lockheed 1011- 600

Lockheed 1049 Constellat'n

Lockheed 1329 Jet Star

Lockheed 1649 Constellat'n

Lockheed 188 El ectra
Lockheed 400

Lockheed 749 Constellat'n
Lockheed C-141A Starlifter
Lockheed C-141B Starlifter
Lockheed C- 5B Gal axy

254

Ai r port
Ref er ence

Code

© >
T Z<<<<=z

<—<—<<<<<<<<<<—

OPOPOTTTOOOOOPPPPUPY

o

Appch

Speed
Knot s

COWONOONPOONNNNNNANRFRPUOOUUIFRPWOWOOOWNPROOOONNOONOIRAUIOUIOOORFROWNW

POWARARPNPRADROOOWWOOOOONWEFENFRPROORAUIWUIORONRFROWWOOONUIRFONNRAOIA~AOIOUIO

Maxi mum
Takeof f
Lbs

193, 500
255, 000
36, 000
65, 300
68, 700
65, 300
71, 780
12, 495
20, 280
44,402
43, 000
23, 300
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Al rcraft

Lockheed P-3 Orion
Lockheed SR-71 Bl ackbird
MAl - QSTOL

Mar shal | (Shorts) Bel f ast
Martin-404

MDC- C- 133

MDC- DC- 10- 10

MDC- DC- 10- 30

MDC- DC- 10- 40

MDC- DC- 3

MDC- DC- 4

MDC- DC- 6A/ B

MDC- DC- 7

MDC- DC- 8- 10

MDC- DC- 8- 20/ 30/ 40

MDC- DC- 8- 50

MDC- DC- 8- 61

MDC- DC- 8- 62

MDC- DC- 8- 63

MDC- DC- 9- 10/ 15

MDC- DC- 9- 20
MDC- DC- 9- 30
MDC- DC- 9- 40
MDC- DC- 9- 50
MDC- DC- 9- 80
MDC- DC- 9- 82
MDC- MD- 11

M t subi shi
M t subi shi
M t subi shi
M t subi shi
Ni hon YS-11
Nomad N 22B
Nomad N 24A

Part enavia P.68B Victor
Pi aggi o PD- 808

Pi aggi o P-166 Portofino
Pil atus PC-6 Porter

Pi per 31-310 Navajo

Pi per 400LS Cheyenne

Pi per 60- 602P Aer ost ar
PZL- AN- 2

Di amond MJ- 300
Mar qui se MJ 2N
MJ 2G

PZL- AN- 28

PZL- M 15 Bel phegor

Rockwel | 690A Turbo Condr.
Rockwel | 840

Rockwel | 980

Rockwel | B-1

Rockwel | Sabre 40

Rockwel | Sabre 60

Rockwel | Sabre 65

Solitaire MJ 2P

Ai r port Appch
Ref erence Speed
Code Knot s
CllIl 134
E-11 180
Al 85
Clv 126
B-111 98
CVv 128
Clv 136
D1V 151
D1V 145
Al 72
B-111 95
B-111 108
B-1V 110
Clv 131
Clv 133
Clv 137
D1V 142
Clv 124
D1V 147
CllIl 134
CllIl 124
CllIl 127
CllIl 129
CllIl 132
CllIl 132
CllIl 135
D1V 155
B- | 100
Al 88
B- | 119
Al 87
B-111 98
Al 69
Al 73
Al 73
B- | 117
Al 82
Al 57
B- | 100
B- | 110
B- | 94
Al 54
Al 85
Al 62
B- | 97
B-11 98
Cll 121
D1V 165
B- | 120
B- | 120
B-11 105

x  137.

255

GO OIORRFRPUIORONNNNNWWNOONNNUUIOOOOWWWWARMRMRIMRAMDIMNOUIOIORARWWNWOWON

PWOOOWOWOOWORANRPRONOORPNWWAIUIAWOOOOOWRARRADIMIUOIRAOOOOWHOUIWOWUIONMIMDIMO

COO0OQQCOVWOWOOORRFRPFRPROOUIRARCONRFRPUITOONOOWWOROR,ODOROWWWNWOUIOO RAN~NOOOUI

Maxi mum
Takeof f
Lbs

135, 000
170, 000
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Al rcraft

Rockwel | Sabre 75A
Rockwel | Sabre 80
Shorts 330

Shorts 360

Sweari ngen Merlin 3B
Swear i ngen Metro
Tupolev TU- 114

Tupol ev TU- 124

Tupol ev TU- 134

Tupol ev TU- 144

Tupol ev TU- 154

VFW Fokker 614

Vi ckers Vanguard 950
Vi ckers VC 10-1100
Vi ckers VC 10-1150
Vi ckers VC- 2-810/ 840
Vol par Turbo 18
Yakovl ev YAK-40
Yakovl ev YAK-42
Yunshu-11

Ai r port
Ref er ence
Code

Gl
Gl
B-11
B-11
B- |

POWPIOMPOOP
<<<=gIzICT

Gl

*  Approach speeds esti mat ed.

256

NNNOONNOUUIWOONOOONNON SO

PLWORNNNOUOINOUIWUOITRANOOONN

PNWOOUIUDNOORNOOONNNDNDWN

Maxi mum
Takeof f
Lbs

23, 300
24,500
22,900
26, 453
12, 500
12, 500
361, 620
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Section 2.
Ai r port
Ref er ence
Al rcraft Code
Aeritalia G222 B-111
Aer ocom Skyl i ner A1
Aerospatiale C 160 Trans. C 1V
Aerospati al e NORD 262 B-11
Aerospatiale SE 210 Carav. C 111
Aerospatiale SN 601 Corv. B-1I
Ahrens AR 404 B-11
Al DC/ CAF XC- 2 A-l11
Al rbus A-300-600 ClVv
Al rbus A-300-B4 ClVv
Al rbus A-310-300 ClVv
Al rbus A-320-100 Clll
Alr-Metal AMC 111 B-11
AJl Hustler 400 B-1
Ant onov AN-10 ClvVv
Ant onov AN- 12 ClvVv
Ant onov AN- 124 C Vi
Ant onov AN- 14 Al
Ant onov AN- 22 CV
Ant onov AN 24 B-111
Ant onov AN- 26 Clll
Ant onov AN- 28 Al
Ant onov AN- 30 B-111
Ant onov AN 72 A 111
AW 650 Argosy 220 Clll
AW 660 Argosy C. M. 1 B-111
BAC 111-200 Clll
BAC 111- 300 Clll
BAC 111-400 Clll
BAC 111-475 Clll
BAC 111-500 D111
BAC/ Aer ospati al e Concord D111
BAe 146-100 B-111
BAe 146-200 B-111
BAe 146- 300 Clll
BAe Jetstream 31 B-11
Beech Airliner 1900-C B-11
Beech Airliner C99 B-1
Beech Baron 58 B-1
Beech Baron 58P B-1
Beech Baron 58TC B-1
Beech Baron B55 A-|
Beech Baron E55 A-|
Beech Bonanza A36 A-|
Beech Bonanza B36TC A-|
Beech Bonanza F33A A-|
Beech Bonanza V35B A-|
Beech Duchess 76 A-|
Beech Duke B60 B-1

Al phabet i cal

Appch
Speed
Knot s

109
88
124
96
127
118

86

Listing (Sl

W ngspan
Met ers

257

OCONNUUINIOIOIUITIO0WWWUIUNIUIOOORFORAONNWONOOUINOOWOOORFRLROWOWOUITO

units)

Length
Meters

[

OO0 0000 000

WOORRARMOUIUIPFFRPRFRPOORARODONOOUICIUIOINUIORAOQUTOWONOOOOONUIRPRRFRFRPOOWRARON

Tai |
Hei ght
Meters

WRNNNONPDNONIDNWRROT00000 NN~~~ 680000 &Aoo

NOOUIOOWOWOOPRAUITWOOORMUGIUICICIOINNNWOOWOONUIOO R, OOONN0ONNNOOO®

Maxi mum
Takeof f
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Al rcraft

E18S

King Air B100
Beech King Air C90-1
Beech King Air F90
Beech Sierra 200-B24R
Beech Ski pper 77
Beech Sundowner
Beech Super King Air
BN-2A M. 3 Tri sl ander
Boei ng 707-100
Boei ng 707-200
Boei ng 707-320
Boei ng 707-320B
Boei ng 707-420
Boei ng 720

Boei ng 720B

Boei ng 727-100
Boei ng 727-200
Boei ng 737-100
Boei ng 737-200
Boei ng 737-300
Boei ng 737-400
Boei ng 737-500
Boei ng 747-100
Boei ng 747-200
Boei ng 747-300SR
Boei ng 747-400
Boei ng 747-SP
Boei ng 757

Boei ng 767-200
Boei ng 767-300
Boei ng 777

Boei ng B-52

Boei ng C97 Stratocrui ser
Boei ng E-3

Boei ng E-4 (747-200)
Boei ng YC- 14

Bristol Brittania 300/310
Canadair CL-44

Canadair CL-600

Casa C 207A Azor

Casa C 212-200 Avi ocar
Cessna Citation |

Cessna Citation 11
Cessna Citation 11

Beech
Beech

180- C23
B200

Cessna- 150
Cessna- 177 Cardi nal
Cessna- 402 Busi nessl i ner

Cessna-404 Titan
Cessna-414 Chancel |l or
Cessna- 421 ol den Eagl e
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Ai r port
Ref er ence
Code

Appch
Speed
Knot s

Al 87
B- | 111
B-11 100
B- | 108
A- 70
A- 63
A-l 68
B-11
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Meters
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Maxi mum
Takeof f
Kg

4,218
5, 352
4,377
4,967
1, 247
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Cessna-
Convai r
Convai r
Convai r
Convair
Dassaul
Dassaul
Dassaul
Dassaul
Dassaul
Dassaul
Dassaul
Dassaul

Al rcraft

441 Conguest
240
340
440
580
t 1150 Atlantic
t 941
t FAL-10
t FAL-20
t FAL-200
t FAL-50
t FAL-900
t Mercure

DHC- 2 Beaver
DHC- 4 Cari bou

DHC- 5D

Buf fal o

DHC-6-300 Twin Qtter
DHC- 7 Dash 7-100
DHC- 8 Dash 8-300

DH. 104
DH. 106
DH. 114
Dor ni er
Dor ni er

Enbr aer-110 Bandeirante

Enbr aer
Enbr aer

Enbr aer - 820 Navaj o Chi ef

Fai r chi
Fai r chi
Fai r chi
Fai r chi
FMA | A-
Fokker
Fokker
Fokker
Fokker
Fokker
Fokker
Foxj et

GAC- 100

Dove 8

Conet 4C
Heron 2
DO 28D 2
LTA

-121 Xi ngu
- 326 Xavante

Id G119

Id G121

Id FH 227 B, D
Id F-27 A J
50 Guarni 1|1
F-27-500

F- 28-1000

F- 28- 2000

F- 28- 3000

F- 28- 4000

F- 28- 6000
ST-600- 8

Gates Learjet 24

Gates Learjet 25

Gates Learjet 28/29
Gates Learjet 35A/ 36A
Gates Learjet 54-55-56

Cener al
Cener al

Dynami cs 880
Dynami cs 990

G uman @l fstream |
G uman @l fstream 11
G uman @l fstream |11

Ai r port Appch
Ref erence Speed

Code Knot s
B-11 100
B-111 107
B-111 104
B-111 106
B-111 107
GV 130
A 11 59
B- 1 104
B-11 107
B-11 114
B-11 113
B-11 100
B-111 117
A- 50
A 111 77
B-111 91
A 11 75
A 111 83
A 111 90
A 11 84
B-111 108
A 11 85
A 11 74
A 11 74
B-11 92
B- 1 92
B- 1 102
A- 74
Gl 122
A 111 88
B-111 105
B-111 109
B-11 101
B-111 102
B-11 119
B-11 119
Gl 121
Gl 121
B-111 113
B- 1 97
A 11 86
C 128
C 137
B- 1 120
D1 143
C 128
D1V 155
D1V 156
B-11 113
D11 141
C Il 136
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Maxi mum
Takeof f
Kg

4,502
18, 956
22,271
22,271
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Al rcraft

Guman @l fstreamII-TT
G uman @l fstream |V
Ham | ton Westwind || STD
HFB- 320 Hansa

Hi ndust an HS. 748-2

HP Heral d

125 Series 400A

125 Series 600A

125 Series 700A

121 Trident 1E

121 Trident 2E

121 Trident 3B

121 Trident Super 3B
748 Series 2A

780 Andover C M. 1
.801 Nintod MR M. 2

| 1121 Jet Condr.

| Arava-201

| -1124 Westw nd

GHHBBHH GG

>z

I-12
I1-18
Il-62
I1-76

yushin
yushin
yushin
Il yushin
[lyushin I1-86

Kawasaki C- 1

Lapan XT-400

Learfan 2100

LET L-410 UVP-E
Lockheed 100-20 Hercul es
Lockheed 100-30 Hercul es
Lockheed 1011-1
Lockheed 1011-100
Lockheed 1011-200
Lockheed 1011-250
Lockheed 1011-500
Lockheed 1011-500
Lockheed 1011- 600
Lockheed
Lockheed
Lockheed
Lockheed 188 El ectra
Lockheed 400

Lockheed 749 Constellat'n
Lockheed C-141A Starlifter
Lockheed C-141B Starlifter
Lockheed C-5B Gal axy
Lockheed P-3 Oion
Lockheed SR-71 Bl ackbird
MAI - QSTOL

Mar shal | (Shorts) Bel f ast
Marti n- 404

1329 Jet St ar
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Ex. Wng
1049 Constellat'n
1649 Constellat'n

Ai r port Appch
Ref erence Speed
Code Knot s
D11 142
D11 145
B- | 96
C 125
B-111 94
Al 88
C 124
C 125
C 125
CllIl 137
CllIl 138
D111 143
D111 146
B-111 94
B-111 100
CllIl 125
C 130
Al 81
C 129
Al 78
B-1V 103
D1V 152
B-1V 119
D1V 141
B-111 118
Al 75
Al 86
Al 81
Clv 137
Clv 129
Clv 138
Clv 140
Clv 140
D1V 144
D1V 144
D1V 148
Clv 140
B-1V 113
Cll 132
A1V 89
CllIl 123
Clv 121
B-1V 93
Clv 129
Clv 129
GV 135
CllIl 134
E-11 180
Al 85
Clv 126
B-111 98

APROOPRPONNGIOINNOGIUIRPWWWWWARMOOOORUINANNONOOOOOOOWWWWOWOUTION
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Tai |
Hei ght
Meters
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Maxi mum
Takeof f
Kg

29,620
32,559
5, 668
9, 199
20, 140
19, 504
10, 569
11, 340
10, 977
61, 462
65, 317
68, 039
71, 668
20, 180
22,680
80, 513
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Al rcraft

MDC- C- 133

MDC- DC- 10- 10

MDC- DC- 10- 30

MDC- DC- 10- 40

MDC- DC- 3

MDC- DC- 4

MDC- DC- 6A/ B

MDC- DC- 7

MDC- DC- 8- 10

MDC- DC- 8- 20/ 30/ 40
MDC- DC- 8- 50

MDC- DC- 8- 61

MDC- DC- 8- 62

MDC- DC- 8- 63

MDC- DC- 9- 10/ 15
MDC- DC- 9- 20

MDC- DC- 9- 30

MDC- DC- 9- 40

MDC- DC- 9- 50

MDC- DC- 9- 80

MDC- DC- 9- 82

MDC- MD- 11

M t subi shi Di anond MJ 300
M t subi shi Mar qui se MJ 2N
M t subi shi MJ 2G

M tsubishi Solitaire MJ2P

Ni hon YS-11

Nomad N 22B

Nomad N 24A

Partenavia P.68B Victor
Pi aggi o PD- 808

Pi aggi o P-166 Portofino
Pilatus PC-6 Porter

Pi per 31-310 Navajo

Pi per 400LS Cheyenne

Pi per 60- 602P Aer ost ar
PZL- AN- 2

PZL- AN- 28

PZL- M 15 Bel phegor

Rockwel | 690A Turbo Condr.

Rockwel | 840
Rockwel | 980
Rockwel | B-1
Rockwel | Sabre 40
Rockwel | Sabre 60
Rockwel | Sabre 65
Rockwel | Sabre 75A
Rockwel | Sabre 80
Shorts 330

Shorts 360

Sweari ngen Merlin 3B

Ai r port Appch
Ref erence Speed

Code Knot s
GV 128
GV 136
D1V 151
D1V 145
A 111 72
B-111 95
B-111 108
B-1V 110
GV 131
GV 133
GV 137
D1V 142
GV 124
D1V 147
Gl 134
Gl 124
Gl 127
Gl 129
Gl 132
Gl 132
Gl 135
D1V 155
B- 1 100
A- 88
B- 1 119
A- 87
B-111 98
A 11 69
A 11 73
A- 73
B- 1 117
A- 82
A 11 57
B- 1 100
B- 1 110
B- 1 94
A 11 54
A 11 85
A 11 62
B- 1 97
B-11 98
C Il 121
D1V 165
B- 1 120
B- 1 120
B-11 105
C 137
C Il 128
B-11 96
B-11 104
B- 1 105
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Al rcraft

Swear i ngen Metro
Tupolev TU- 114
Tupol ev TU- 124
Tupol ev TU- 134
Tupol ev TU 144
Tupol ev TU- 154
VFW Fokker 614

Vi ckers Vanguard 950
Vi ckers VC 10-1100
Vi ckers VC 10-1150
Vi ckers VC-2-810/ 840

Vol par Turbo 18
Yakovl ev YAK-40
Yakovl ev YAK-42
Yunshu-11

Ai r port Appch
Ref erence Speed
Code Knot s
B- | 112
Clv 132
CllIl 132
D111 144
E-111 178
D1V 145
B-11 111
B-1V 119
Clv 128
Clv 138
CllIl 122
B- | 100
CllIl 128
CllIl 128
Al 80

*  Approach speeds esti mat ed.
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Tai |
Hei ght
Meters
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Maxi mum
Takeof f
Kg

5,670
164, 028
36, 506
46, 992
179, 623
97,999
19, 958
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Section 3. Listing Small Airplanesby Airport Reference Code (U.S. customary units)

Ai r port Appch Tai | Maxi mum

Ref erence Speed W ngspan Length Hei ght Takeof f

Aircraft Code Knot s Feet Feet Feet Lbs

Beech Baron B55 A-l 90 37.8 28.0 9.1 5,100
Beech Baron E55 A- | 88 37.8 29.0 9.1 5, 300
Beech Bonanza A36 A- 72 33.5 27.5 8.6 3, 650
Beech Bonanza B36TC A-l 75 37.8 27.5 8.6 3,850
Beech Bonanza F33A A-l 70 33.5 26.7 8.2 3,400
Beech Bonanza V35B A-l 70 33.5 26.4 6.6 3,400
Beech Duchess 76 A-l 76 38.0 29.0 9.5 3,900
Beech Sierra 200-B24R A-l 70 32.8 25.7 8.2 2,750
Beech Ski pper 77 A-l 63 30.0 24.0 6.9 1, 675
Beech Sundowner 180-C23 A-l 68 32.8 25.7 8.2 2,450
Cessna- 150 A-l 55 32.7 23.8 8.0 1, 600
Cessna- 177 Cardi nal A-l 64 35.5 27.2 8.5 2,500
DHC- 2 Beaver A-l 50 48.0 30.3 9.0 5,100
Enbr aer - 820 Navaj o Chi ef A-l 74 40.7 34.6 13.0 7,000
Lapan XT-400 A-l 75 47.9 33.5 14. 1 5, 555
Learfan 2100 A-l 86 39.3 40. 6 12.2 7,400
M t subi shi Marqui se MJ2N A-1| 88 39.2 39.5 13. 7 11, 575
M tsubishi Solitaire MJ2P A-1l 87 39.2 33.3 12.9 10, 470
Part enavia P.68B Victor A-l 73 39.3 35.6 11.9 6, 283
Pi aggi o P-166 Portofino A-| 82 47. 2 39.0 16. 4 9, 480
AJI Hustler 400 B- 1 98 28.0 34.8 9.8 6, 000
Beech Airliner C99 B- | 107 45.9 44. 6 14. 4 11, 300
Beech Baron 58 B- | 96 37.8 29.8 9.8 5, 500
Beech Baron 58P B- | 101 37.8 29.8 9.1 6, 200
Beech Baron 58TC B- | 101 37.8 29.8 9.1 6, 200
Beech Duke B60 B- | 98 39.2 33.8 12.3 6, 775
Beech King Air B100 B- | 111 45. 8 39.9 15.3 11, 800
Beech King Air F90 B- | 108 45.9 39.8 15.1 10, 950
Cessna Citation | B- | 108 47.1 43.5 14. 3 11, 850
Cessna- 402 Busi nessl i ner B- | 95 39.8 36.1 11. 6 6, 300
Cessna-404 Titan B- | 92 46. 3 39.5 13.2 8, 400
Cessna- 414 Chancel | or B- | 94 44.1 36.4 11.5 6, 785
Cessna- 421 ol den Eagl e B- | 96 41.7 36.1 11. 6 7,450
Enbraer-121 Xi ngu B- | 92 47. 4 40. 2 15.9 12,500
Enbr aer - 326 Xavante B- | 102 35.6 34.9 12.2 11, 500
Foxj et ST-600-8 B- | 97 31.6 31.8 10. 2 4, 550
Ham |l ton Westwind Il STD B-1 96 46. 0 45.0 9.2 12,495
M t subi shi MJ 2G B- | 119 39.2 39.5 13.8 10, 800
Pi per 31-310 Navajo B- | 100 40.7 32.7 13.0 6, 200
Pi per 400LS Cheyenne B- | 110 47.7 43. 4 17.0 12,050
Pi per 60- 602P Aer ost ar B- | 94 36.7 34.8 12.1 6, 000
Rockwel | 690A Turbo Condr. B-1 97 46.5 44. 3 14.9 10, 300
Sweari ngen Merlin 3B B- | 105 46. 2 42.2 16. 7 12,500
Sweari ngen Metro B- 1 112 46. 2 59.4 16.7 12, 500
Vol par Turbo 18 B- | 100 46. 0 37.4 9.6 10, 280
Aer ocom Skyl i ner A-T1 88 54.0 54.3 16.5 12,500
Ant onov AN- 14 A1 52 72.1 37.2 15.2 7,607
Ant onov AN- 28 A1 88 72.1 42. 6 16.1 12, 350
Beech E18S A1 87 49.7 35.2 9.5 9, 300
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Ai r port Appch Tai | Maxi mum
Ref erence Speed W ngspan Length Hei ght Takeof f
Aircraft Code Knot s Feet Feet Feet Lbs
BN-2A M. 3 Tri sl ander A1l 65 53.0 45. 7 14. 2 10, 000
DHC-6-300 Twin Qtter A1l 75 65.0 51.7 19.5 12, 500
DH. 104 Dove 8 A1l 84 57.0 39.2 13.3 8, 950
Dor ni er DO 28D- 2 A1l 74 51.0 37.4 12.8 8, 855
Normad N 22B A1l 69 54.0 41. 2 18.1 8, 950
Normad N 24A A1l 73 54. 2 47.1 18. 2 9, 400
Pilatus PC-6 Porter A1l 57 49.7 37.4 10.5 4, 850
PZL- AN- 2 A1l 54 59. 8 41.9 13.1 12,125
PZL- M 15 Bel phegor A1l 62 73.6 41.9 17.6 12, 465
Yunshu- 11 Al 80 * 55.7 39.4 15.1 7,150
Beech King Air C90-1 B-T1 100 50. 2 35.5 14.2 9, 650
Beech Super King Air B200 B-11 103 54.5 43. 8 15.0 12, 500
Cessna- 441 Conquest B-11 100 49. 3 39.0 13.1 9, 925
Rockwel | 840 B-11 98 52.1 42.9 14.9 10, 325
Rockwel T 980 CIl 121 52.1 42.9 14.9 10, 325
*  Approach speeds esti mated.
Section 4. Listing Large Airplanesby Airport Reference Code (U.S. customary units)
Ai r port Appch Tai | Maxi mum
Ref erence Speed W ngspan Lengt h Hei ght Takeof f
Aircraft Code Knot s Feet Feet Feet Lbs
Aerospatiale SN 601 Corv. B-I 118 42.2 45. 4 13.9 14, 550
Dassaul t FAL-10 B- | 104 42.9 45.5 15.1 18, 740
Gates Learjet 28/29 B- | 120 43. 7 47. 6 12.3 15, 000
M t subi shi Di anond MJ- 300 B-I 100 43.5 48. 4 13.8 15, 730
Pi aggi o PD- 808 B- 117 43.3 42.2 15.8 18, 300
Rockwel | Sabre 40 B- 120 44.5 43. 8 16.0 18, 650
Rockwel | Sabre 60 B- 120 44.5 48. 3 16.0 20, 000
Gates Learjet 24 Cl 128 35.6 43.3 12.6 13, 000
Gates Learjet 25 C I 137 35.6 47. 6 12.6 15, 000
Gates Learjet 54-55-56 C I 128 43.7 55.1 14.7 21, 500
HFB- 320 Hansa C I 125 47.5 54.5 16. 2 20, 280
HS 125 Series 400A C I 124 47.0 47. 4 16.5 23, 300
HS 125 Series 600A C I 125 47.0 50.5 17.2 25, 000
HS 125 Series 700A C I 125 47.0 50. 7 17.6 24,200
Al 1121 Jet Condr. C I 130 43.3 50. 4 15.8 16, 800
[ Al -1124 Westwi nd C I 129 44. 8 52.3 15.8 23,500
Rockwel | Sabre 75A C 137 44.5 47.2 17.2 23, 300
Gates Learjet 35A/ 36A D1 143 39.5 48. 7 12.3 18, 300
Casa C 212-200 Aviocar A-T1 81 62.3 49. 8 20. 7 16, 976
Dassaul t 941 A1l 59 76.7 77.9 30.7 58, 400
DH 114 Heron 2 A1l 85 71.5 48.5 15.6 13, 500
Dor ni er LTA A1l 74 * 58. 4 54. 4 18. 2 15, 100
GAC- 100 A1l 86 70.0 67.3 24.9 28, 900
I Al Arava- 201 A1l 81 68. 6 42.7 17.1 15, 000
LET L-410 UWP-E A1l 81 65.5 47.5 19.1 14,109
PZL- AN- 28 A1l 85 72.4 42.9 16.1 14, 330
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Ai r port Appch Tai | Maxi mum

Ref erence Speed W ngspan Length Hei ght Takeof f

Aircraft Code Knot s Feet Feet Feet Lbs

Aer ospati al e NORD- 262 B-11 96 71.9 63.3 20. 4 23,480
Ahrens AR 404 B-11 98 66.0 52.7 19.0 18, 500
Air-Metal AMC 111 B-11 96 63.0 55. 2 21.0 18, 629
BAe Jetstream 31 B-11 99 52.0 47. 2 17.5 14, 550
Beech Airliner 1900-C B-11 120 * 54.5 57.8 14.9 16, 600
Cessna Citation 11 B-11 108 51.7 47. 2 15.0 13, 300
Cessna Citation |11 B-11 114 53.5 55.5 16. 8 22,000
Dassaul t FAL-20 B-11 107 53.5 56. 3 17. 4 28, 660
Dassaul t FAL- 200 B-11 114 53.5 56. 3 17. 4 30, 650
Dassaul t FAL-50 B-11 113 61.9 60. 8 22.9 37,480
Dassaul t FAL-900 B-11 100 63. 4 66. 3 24.8 45, 500
Enbr aer- 110 Bandeirante B-11 92 50.3 49.5 16.5 13, 007
FMA | A-50 Guarni 11 B-11 101 64.1 48. 8 19.1 15, 700
Fokker F-28-1000 B-11 119 77.3 89.9 27.8 65, 000
Fokker F-28-2000 B-11 119 77.3 97. 2 27.8 65, 000
G unman GQul fstream | B-11 113 78.3 75.3 23.0 36, 000
Rockwel | Sabre 65 B-11 105 50.5 46.1 16.0 24,000
Shorts 330 B-11 96 74.7 58.0 16. 2 22,900
Shorts 360 B-11 104 74.8 70. 8 23.7 26, 453
VFW Fokker 614 B-11 111 70.5 67.5 25.6 44,000
Canadair CL-600 CIl 125 61.8 68. 4 20. 7 41, 250
G unman @l fstream |11 Cll 136 77.8 83.1 24. 4 68, 700
Lockheed 1329 Jet Star Cll 132 54. 4 60. 4 20. 4 43, 750
Rockwel | Sabre 80 Cll 128 50. 4 47.2 17.3 24,500
G unman @il fstreamll D11 141 68. 8 79.9 24.5 65, 300
Gunman @il fstreamI1-TT D11 142 71.7 79.9 24.5 65, 300
G unman @l fstream |V D11 145 77.8 87.8 24. 4 71,780
Lockheed SR-71 Bl ackbird E-T1 180 55.6 107. 4 18.5 170, 000
Al DCT CAF XC- 2 A-TT1 86 81.7 65.9 25.3 27,500
Ant onov AN- 72 A 111 89 * 84.7 84.7 27.0 66, 000
DHC- 4 Cari bou A 111 77 95.6 72.6 31.8 28, 500
DHC- 7 Dash 7-100 A 111 83 93.0 80.7 26. 2 43, 000
DHC- 8 Dash 8-300 A 111 90 90.0 84.3 24.6 41, 100
Fairchild G 121 A 111 88 110.0 75. 8 34.1 60, 000
HP Herald A 111 88 94. 8 75.5 24.1 43, 000
[lyushin I1-12 A 111 78 104.0 70.0 30.5 38, 000
VAl - @STCL A 111 85 100. 3 98. 4 32.8 85, 300
MDC- DC- 3 ALl 72 95.0 64.5 23.5 25, 200
Aeritalia G 222 B-T11 109 93.8 74. 4 32.0 61, 700
Ant onov AN- 24 B-111 119 95.8 77.2 27.3 46, 305
Ant onov AN- 30 B-111 112 96. 4 80.1 27.3 51, 040
AW 660 Argosy C. M.1 B-111 113 115.0 89.1 27.0 97, 000
BAe 146-100 B-111 113 86. 4 85. 8 28.3 74, 600
BAe 146-200 B-111 117 86. 4 93.7 28.3 88, 250
Casa G 207A Azor B-111 102 91.2 68. 4 25. 4 36, 400
Convair 240 B-111 107 91.8 74.7 26.9 41, 790
Convair 340 B-111 104 105.3 81.5 28.2 49,100
Convair 440 B-111 106 105.3 81.5 28.2 49,100
Convair 580 B-111 107 105. 3 81.5 29.2 54, 600
Dassault Mercure B-111 117 100. 2 114.3 37.3 124, 500
DHC- 5D Buffal o B-111 91 96.0 79.0 28. 7 49, 200
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Ai r port Appch Tai | Maxi mum
Ref erence Speed W ngspan Length Hei ght Takeof f
Aircraft Code Knot s Feet Feet Feet Lbs
DH 106 Comet 4C B-111 108 115.0 118.0 29.5 162, 000
Fairchild FH 227 B, D B-111 105 95.2 83.1 27.5 45, 500
Fairchild F-27 A J B-111 109 95.2 77.2 27.5 42,000
Fokker F-27-500 B-111 102 95.2 82.3 29.3 45, 000
Fokker F-28-6000 B-111 113 82.3 97.2 27.8 73, 000
H ndustan HS. 748-2 B-111 94 98. 4 67.0 24.8 44, 402
HS. 748 Series 2A B-111 94 98.5 67.0 24.8 44, 490
HS. 780 Andover C. M. 1 B-111 100 98. 2 78.0 30.1 50, 000
Kawasaki C 1 B-111 118 * 100. 4 95.1 32.9 85, 320
Mar ti n- 404 B-111 98 93.3 74.6 28.7 44,900
MDC- DC- 4 B-111 95 117.5 93.9 27.9 73, 000
VDC- DC- 6A/ B B-111 108 117.5 105. 6 29.3 104, 000
Ni hon YS-11 B-111 98 105.0 86. 3 29.5 54, 010
Aerospatiale SE 210 Carav. C 111 127 112.5 105.0 28.6 114, 640
Ai rbus A-320-100 Clll 138 111.3 123.3 39.1 145, 505
Ant onov AN- 26 Clll 121 95.8 78.1 28.1 52,920
AW 650 Argosy 220 Clll 123 115.0 86. 8 27.0 93, 000
BAC 111-200 Clll 129 88.5 93.5 24.5 79, 000
BAC 111-300 Clll 128 88.5 93.5 24.5 88, 500
BAC 111-400 Clll 137 88.5 93.5 24.5 87,000
BAC 111-475 Clll 135 93.5 93.5 24.5 98, 500
BAe 146-300 Clll 121 86. 4 104. 2 28.1 104, 000
Boei ng 727-100 Clll 125 108.0 133.2 34.3 169, 000
Boei ng 727-200 Clll 138 108.0 153. 2 34.9 209, 500
Boei ng 737-100 Clll 137 93.0 94.0 37.2 110, 000
Boei ng 737-200 Clll 137 93.0 100. 2 37.3 115, 500
Boei ng 737- 300 Clll 137 94. 8 109. 6 36.6 135, 000
Boei ng 737-400 Clll 139 94. 8 119.6 36.6 150, 000
Boei ng 737-500 Clll 140 * 94. 8 101. 8 36.6 133, 500
Fairchild C 119 Clll 122 109.3 86.5 27.5 77,000
Fokker F-28-3000 Clll 121 82.3 89.9 27.8 73, 000
Fokker F-28-4000 Clll 121 82.3 97. 2 27.8 73, 000
HS. 121 Trident 1E Clll 137 95.0 114.8 27.0 135, 500
HS. 121 Trident 2E Clll 138 98.0 114.8 27.0 144, 000
HS. 801 Ninrod MR M. 2 Clll 125 * 114.8 126. 8 29.7 177, 500
Lockheed 188 El ectra Clll 123 99.0 104.6 33.7 116, 000
Lockheed P-3 Oion Clll 134 99.7 116. 8 33.8 135, 000
MDC- DC- 9- 10/ 15 Clll 134 89. 4 104. 4 27.6 90, 700
MDC- DC- 9- 20 Clll 124 93.3 104. 4 27. 4 98, 000
MDC- DC- 9- 30 Clll 127 93.3 119.3 27.8 110, 000
MDC- DC- 9- 40 Clll 129 93.3 125.6 28. 4 114, 000
MDC- DC- 9- 50 Clll 132 93.3 133.6 28.8 121, 000
MDC- DC- 9- 80 Clll 132 107. 8 147. 8 30.3 140, 000
VDC- DC- 9- 82 Clll 135 107. 8 147. 8 30.3 149, 500
Tupol ev TU- 124 Clll 132 * 83.8 100. 3 50.0 80, 482
Vi ckers VC-2-810/ 840 Clll 122 94.0 85.7 26. 8 72,500
Yakovl ev YAK- 40 Clll 128 * 82.2 65.9 21.3 35, 275
Yakovl ev YAK-42 Clll 128 * 112.2 119.3 32.2 117, 950
BAC 111-500 D-II1 144 93.5 107.0 24.5 104, 500
BAC/ Aer ospati al e Concord D111 162 83.8 205. 4 37.4 408, 000
HS. 121 Trident 3B DIl 143 98.0 131.2 28.3 150, 000
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HS. 121 Trident Super 3B DIl 146 98.0 131.2 28.3 158, 000
Tupol ev TU- 134 D111 144 95.2 121.5 30.0 103, 600
Tupol ev TU 144 E-T11 178 94. 8 212.6 42.2 396, 000
Boei ng YC- 14 ATV 89 129.0 131. 7 48.3 216, 000
Lockheed 1649 Constellat'n A1V 89 150.0 116. 2 23. 4 160, 000
Boei ng C97 Stratocrui ser B-1V 105 141. 3 110.3 38.3 145, 800
Bristol Brittania 300/310 B-1V 117 142. 3 124.2 37.5 185, 000
Ilyushin I1-18 B-1V 103 122. 7 117. 8 33.3 134, 640
[lyushin I1-76 B-1V 119 165. 7 152. 8 48. 4 374,785
Lockheed 1049 Constellat'n B-1V 113 123.0 113.6 24.8 137, 500
Lockheed 749 Constellat'n B-1V 93 123.0 95.2 22. 4 107, 000
MDC- DC- 7 B-1V 110 127.5 112.3 31.7 143, 000
Vi ckers Vanguard 950 B-1V 119 118.0 122.9 34.9 146, 500
Aerospatiale C 160 Trans. C1V 124 131.3 106. 3 38.7 108, 596
Ai rbus A-300-600 CIlv 135 147.1 177.5 54.7 363, 763
Ai rbus A-300- B4 ClvVv 132 147.1 175.5 55.5 330, 700
Ai rbus A-310-300 ClvVv 125 144.1 153. 2 52.3 330, 693
Ant onov AN- 10 Clv 126 124.8 121. 4 32.2 121, 500
Ant onov AN-12 Clv 127 124.8 109.0 34.6 121, 500
Boei ng 707-100 Clv 139 130. 8 145.1 41.7 257, 340
Boei ng 707-320 CIlvVv 139 142. 4 152.9 42.2 312, 000
Boei ng 707-320B CIlv 136 145. 8 152.9 42.1 336, 600
Boei ng 707-420 Clv 132 142. 4 152.9 42.2 312, 000
Boei ng 720 Clv 133 130. 8 136. 2 41.4 229, 300
Boei ng 720B Clv 137 130. 8 136. 8 41. 2 234, 300
Boei ng 757 Clv 135 124.8 155.3 45.1 255, 000
Boei ng 767-200 Clv 130 156. 1 159. 2 52.9 315, 000
Boei ng 767- 300 Clv 130 156. 1 180. 3 52.6 350, 000
Boei ng E-3 Clv 137 145.9 153.0 42.0 325, 000
Canadair CL-44 CIlv 123 142. 3 136. 8 38. 4 210, 000
Dassault 1150 Atlantic Clv 130 122. 7 104. 2 37.2 100, 000
Lockheed 100-20 Hercul es Clv 137 132. 6 106. 1 39.3 155, 000
Lockheed 100-30 Hercul es CIlv 129 132. 6 112. 7 39.2 155, 000
Lockheed 1011-1 CIlvVv 138 155.3 177.7 55. 8 430, 000
Lockheed 1011-100 CIlvVv 140 155.3 177.7 55. 8 466, 000
Lockheed 1011-200 CIlvVv 140 155.3 177.7 55. 8 466, 000
Lockheed 1011- 600 CIlvVv 140 142. 8 141.0 53.0 264, 000
Lockheed 400 CIlvVv 121 119.7 97.8 38.1 84, 000
Lockheed C-141A Starlifter GI1V 129 159.9 145.0 39.3 316, 600
Lockheed C-141B Starlifter GI1V 129 159.9 168. 3 39.3 343, 000
Marshall (Shorts) Belfast GC 1V 126 158. 8 136. 4 47.0 230, 000
MDC- DC- 10- 10 CIlvVv 136 155.3 182.3 58. 4 443, 000
MDC- DC- 8- 10 CIlvVv 131 142. 4 150. 8 43.3 276, 000
VDC- DC- 8- 20/ 30/ 40 CIlvVv 133 142. 4 150. 8 43.3 315, 000
MDC- DC- 8- 50 CIlvVv 137 142. 4 150. 8 43.3 325, 000
VDC- DC- 8- 62 CIlvVv 124 148. 4 157.5 43.4 350, 000
Tupol ev TU- 114 CIlvVv 132 167.6 177.5 50.0 361, 620
Vi ckers VC-10-1100 CIlvVv 128 146. 2 158. 7 39.5 312, 000
Vi ckers VC-10-1150 ClVv 138 146. 2 171.7 39.5 335, 100
Boei ng 707-200 D1V 145 130. 8 145.1 41.7 257, 340
Boei ng 777 D1V 145 155.0 181.5 44. 8 380, 000
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General Dynamics 880 D1V 155 120.0 129.3 36.0 193, 500
General Dynamics 990 D1V 156 120.0 139.2 39.5 255, 000
Ilyushin Il-62 D1V 152 141.8 174.3 40.5 363, 760
Il'yushin Il-86 D1V 141 157.7 195.3 51.8 454, 150
Lockheed 1011- 250 D1V 144 155.3 177.7 55.8 496, 000
Lockheed 1011-500 D1V 144 155.3 164.2 55.8 496, 000
Lockheed 1011-500 Ex. Wng D1V 148 164. 3 164.2 55.8 496, 000
MDC- DC- 10- 30 D1V 151 165. 3 181.6 58.6 590, 000
MDC- DC- 10- 40 D1V 145 165. 4 182. 3 58.6 555, 000
MDC- DC- 8- 61 D1V 142 142. 4 187. 4 43.0 325, 000
MDC- DC- 8- 63 D1V 147 148. 4 187. 4 43.0 355, 000
MDC- MD- 11 D1V 155 169.8 201.3 57.8 602, 500
Rockwel | B-1 D1V 165 137.0 147.0 34.0 477,000
Tupol ev TU- 154 D1V 145 123.3 157.2 37.4 216, 050
Ant onov AN 22 GV 140 211.0 167.0 41.2 500, 000
Boei ng 747- SP CvVv 140 195.7 184.8 65. 8 696, 000
MDC- C- 133 cCV 128 179.7 157.5 48. 2 300, 000
Boei ng 747-100 DV 152 195.7 231.8 64.3 600, 000
Boei ng 747-200 DV 152 195.7 231.8 64.7 833, 000
Boei ng 747- 300SR DV 141 195.7 231.8 64.3 600, 000
Boei ng 747- 400 DV 154 213.0 231.8 64.3 870, 000
Boei ng B-52 DV 141 185.0 157.6 40.8 488, 000
Boei ng E-4 (747-200) DV 152 195.7 231.8 64.7 833, 000
Antonov AN 124 CV 124 232.0 223.0 66. 2 800, 000
Lockheed C-5B Gl axy CV 135 222.7 247.8 65.1 837, 000

*  Approach speeds esti mat ed.
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Beech Baron B55 A 90 11.5 8.5 2.8 2,313
Beech Baron E55 A 88 11.5 8.8 2.8 2,404
Beech Bonanza A36 A- 72 10. 2 8.4 2.6 1, 656
Beech Bonanza B36TC A 75 11.5 8.4 2.6 1,746
Beech Bonanza F33A A 70 10. 2 8.1 2.5 1,542
Beech Bonanza V35B A 70 10. 2 8.0 2.0 1,542
Beech Duchess 76 A 76 11.6 8.8 2.9 1,769
Beech Sierra 200-B24R A 70 10.0 7.8 2.5 1, 247
Beech Ski pper 77 A-l 63 9.1 7.3 2.1 760
Beech Sundowner 180-C23 A 68 10.0 7.8 2.5 1,111
Cessna- 150 A 55 10.0 7.3 2.4 726
Cessna- 177 Cardi nal A 64 10. 8 8.3 2.6 1,134
DHC- 2 Beaver A 50 14.6 9.2 2.7 2,313
Enbr aer - 820 Navaj o Chi ef A 74 12. 4 10.5 4.0 3,175
Lapan XT-400 A 75 14.6 10. 2 4.3 2,520
Learfan 2100 A 86 12.0 12. 4 3.7 3, 357
M t subi shi Marqui se MJ2N A-1| 88 11.9 12.0 4.2 5, 250
M t subi shi Solitaire MJ2P A-I 87 11.9 10.1 3.9 4,749
Partenavia P.68B Victor A 73 12.0 10.9 3.6 2, 850
Pi aggi o P-166 Portofino A-| 82 14. 4 11.9 5.0 4, 300
AJlI Hustler 400 B-1 98 8.5 10.6 3.0 2,722
Beech Airliner C99 B- | 107 14.0 13.6 4.4 5,126
Beech Baron 58 B- | 96 11.5 9.1 3.0 2,495
Beech Baron 58P B- | 101 11.5 9.1 2.8 2,812
Beech Baron 58TC B- | 101 11.5 9.1 2.8 2,812
Beech Duke B60 B- 98 11.9 10.3 3.7 3,073
Beech King Air B100 B- 111 14.0 12. 2 4.7 5, 352
Beech King Air F90 B- 108 14.0 12.1 4.6 4,967
Cessna Citation | B- 108 14. 4 13.3 4.4 5, 375
Cessna- 402 Busi nessl i ner B- | 95 12.1 11.0 3.5 2, 858
Cessna-404 Titan B- | 92 14.1 12.0 4.0 3,810
Cessna- 414 Chancel | or B- | 94 13. 4 11.1 3.5 3,078
Cessna- 421 ol den Eagl e B- | 96 12. 7 11.0 3.5 3,379
Enbraer-121 Xi ngu B- | 92 14. 4 12.3 4.8 5, 670
Enbr aer - 326 Xavant e B- | 102 10.9 10.6 3.7 5,216
Foxj et ST-600-8 B- | 97 9.6 9.7 3.1 2,064
Ham [ton Westwind Il STD B-|I 96 14.0 13.7 2.8 5, 668
M t subi shi MJ 2G B- | 119 11.9 12.0 4.2 4,899
Pi per 31-310 Navaj o B- | 100 12. 4 10.0 4.0 2,812
Pi per 400LS Cheyenne B- | 110 14.5 13.2 5.2 5, 466
Pi per 60-602P Aerostar B- | 94 11.2 10.6 3.7 2,722
Rockwel | 690A Turbo Condr. B-I 97 14. 2 13.5 4.5 4,672
Sweari ngen Merlin 3B B- | 105 14. 1 12.9 5.1 5,670
Sweari ngen Metro B- 1 112 14.1 18.1 5.1 5,670
Vol par Turbo 18 B- | 100 14.0 11. 4 2.9 4,663
Aer ocom Skyl i ner A-T1 88 16.5 16. 6 5.0 5,670
Ant onov AN- 14 A1l 52 22.0 11.3 4.6 3, 450
Ant onov AN- 28 A1l 88 22.0 13.0 4.9 5, 602
Beech E18S A1l 87 15.1 10.7 2.9 4,218
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BN-2A M. 3 Tri sl ander A1l 65 16. 2 13.9 4.3 4,536
DHC-6-300 Twin Qtter A1l 75 19.8 15.8 5.9 5, 670
DH. 104 Dove 8 A1l 84 17. 4 11.9 4.1 4,060
Dor ni er DO 28D- 2 A1l 74 15.5 11. 4 3.9 4,017
Normad N 22B A1l 69 16.5 12.6 5.5 4,060
Normad N 24A A1l 73 16.5 14. 4 5.5 4,264
Pilatus PC-6 Porter A1l 57 15.1 11. 4 3.2 2,200
PZL- AN- 2 A1l 54 18. 2 12.8 4.0 5, 500
PZL- M 15 Bel phegor A1l 62 22. 4 12.8 5.4 5, 654
Yunshu- 11 Al 80 17.0 12.0 4.6 3, 243
Beech King Air C90-1 B-T1 100 15.3 10.8 4.3 4,377
Beech Super King Air B200 B-11 103 16.6 13. 4 4.6 5, 670
Cessna- 441 Conquest B-11 100 15.0 11.9 4.0 4,502
Rockwel | 840 B-11 98 15.9 13.1 4.5 4,683
Rockwel T 980 CIl 121 15.9 13.1 4.5 4,683

*  Approach speeds esti mated.
Section 6. Listing Large Airplanesby Airport Reference Code (Sl units)
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Aerospatiale SN 601 Corv. B-I 118 12.9 13.8 4.2 6, 600
Dassaul t FAL-10 B- | 104 13.1 13.9 4.6 8, 500
Gates Learjet 28/29 B- | 120 13.3 14.5 3.7 6, 804
M t subi shi Di anond MJ- 300 B-1I 100 13.3 14. 8 4.2 7,135
Pi aggi o PD-808 B- | 117 13.2 12.9 4.8 8, 301
Rockwel | Sabre 40 B- 120 13.6 13. 4 4.9 8, 459
Rockwel | Sabre 60 B- | 120 13.6 14. 7 4.9 9, 072
Gates Learjet 24 Cl 128 10.9 13.2 3.8 5, 897
Gates Learjet 25 C I 137 10.9 14.5 3.8 6, 804
Gates Learjet 54-55-56 C I 128 13.3 16. 8 4.5 9, 752
HFB- 320 Hansa C I 125 14.5 16.6 4.9 9, 199
HS 125 Series 400A C I 124 14.3 14. 4 5.0 10, 569
HS 125 Series 600A C I 125 14.3 15. 4 5.2 11, 340
HS 125 Series 700A C I 125 14.3 15.5 5.4 10, 977
Al 1121 Jet Condr. C I 130 13.2 15. 4 4.8 7,620
[ Al -1124 Westwi nd C I 129 13.7 15.9 4.8 10, 659
Rockwel | Sabre 75A C 137 13.6 14. 4 5.2 10, 569
Gates Learjet 35A/ 36A D1 143 12.0 14.8 3.7 8, 301
Casa C 212-200 Aviocar A-T1 81 19.0 15.2 6.3 7, 700
Dassaul t 941 A1l 59 23. 4 23.7 9.4 26, 490
DH 114 Heron 2 A1l 85 21.8 14. 8 4.8 6, 123
Dor ni er LTA A1l 74 17.8 16.6 5.5 6, 849
GAC- 100 A1l 86 21.3 20.5 7.6 13, 109
I Al Arava- 201 A1l 81 20.9 13.0 5.2 6, 804
LET L-410 UWP-E A1l 81 20.0 14.5 5.8 6, 400
PZL- AN- 28 A1l 85 22.1 13.1 4.9 6, 500
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Aer ospati al e NORD- 262 B-11 96 21.9 19.3 6.2 10, 650
Ahrens AR 404 B-11 98 20.1 16. 1 5.8 8, 391
Air-Metal AMC 111 B-11 96 19.2 16. 8 6.4 8, 450
BAe Jetstream 31 B-11 99 15.8 14. 4 5.3 6, 600
Beech Airliner 1900-C B-11 120 16.6 17.6 4.5 7,530
Cessna Citation 11 B-11 108 15.8 14. 4 4.6 6, 033
Cessna Citation |11 B-11 114 16. 3 16.9 5.1 9,979
Dassaul t FAL-20 B-11 107 16. 3 17.2 5.3 13, 000
Dassaul t FAL- 200 B-11 114 16. 3 17.2 5.3 13, 903
Dassaul t FAL-50 B-11 113 18.9 18.5 7.0 17, 001
Dassaul t FAL-900 B-11 100 19.3 20. 2 7.6 20, 638
Enbraer-110 Bandeirante B-11 92 15.3 15.1 5.0 5, 900
FMA | A-50 Guarni 11 B-11 101 19.5 14.9 5.8 7,121
Fokker F-28-1000 B-11 119 23.6 27. 4 8.5 29,484
Fokker F-28-2000 B-11 119 23.6 29.6 8.5 29,484
G unman GQul fstream | B-11 113 23.9 23.0 7.0 16, 329
Rockwel | Sabre 65 B-11 105 15. 4 14.1 4.9 10, 886
Shorts 330 B-11 96 22.8 17.7 4.9 10, 387
Shorts 360 B-11 104 22.8 21.6 7.2 11, 999
VFW Fokker 614 B-11 111 21.5 20.6 7.8 19, 958
Canadair CL-600 CIl 125 18.8 20. 8 6.3 18, 711
G unman @l fstream |11 Cll 136 23.7 25.3 7.4 31, 162
Lockheed 1329 Jet Star Cll 132 16.6 18. 4 6.2 19, 845
Rockwel | Sabre 80 Cll 128 15. 4 14. 4 5.3 11,113
G unman @il fstreamll D11 141 21.0 24. 4 7.5 29,620
Gunman @il fstreamI1-TT D11 142 21.9 24. 4 7.5 29, 620
G unman @l fstream |V D11 145 23.7 26.8 7.4 32, 559
Lockheed SR-71 Bl ackbird E-T1 180 16.9 32.7 5.6 77,111
Al DCT CAF XC- 2 A-TT1 86 24.9 20.1 7.7 12,474
Ant onov AN- 72 A 111 89 25.8 25.8 8.2 29, 937
DHC- 4 Cari bou A 111 77 29.1 22.1 9.7 12, 927
DHC- 7 Dash 7-100 A 111 83 28.3 24.6 8.0 19, 504
DHC- 8 Dash 8-300 A 111 90 27. 4 25.7 7.5 18, 643
Fairchild G 121 A 111 88 33.5 23.1 10. 4 27,216
HP Herald A 111 88 28.9 23.0 7.3 19, 504
[lyushin I1-12 A 111 78 31.7 21.3 9.3 17, 237
VAl - @STCL A 111 85 30.6 30.0 10.0 38,691
MDC- DC- 3 ALl 72 29.0 19.7 7.2 11, 431
Aeritalia G 222 B-T11 109 28.6 22.7 9.8 27,987
Ant onov AN- 24 B-111 119 29.2 23.5 8.3 21,004
Ant onov AN- 30 B-111 112 29. 4 24. 4 8.3 23,151
AW 660 Argosy C. M.1 B-111 113 35.1 27.2 8.2 43,998
BAe 146-100 B-111 113 26. 3 26. 2 8.6 33,838
BAe 146-200 B-111 117 26. 3 28.6 8.6 40, 030
Casa G 207A Azor B-111 102 27.8 20. 8 7.7 16, 511
Convair 240 B-111 107 28.0 22.8 8.2 18, 956
Convair 340 B-111 104 32.1 24.8 8.6 22,271
Convair 440 B-111 106 32.1 24.8 8.6 22,271
Convair 580 B-111 107 32.1 24.8 8.9 24,766
Dassault Mercure B-111 117 30.5 34.8 11. 4 56, 472
DHC- 5D Buffal o B-111 91 29.3 24.1 8.7 22,317
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DH 106 Comet 4C B-111 108 35.1 36.0 9.0 73,482
Fairchild FH 227 B, D B-111 105 29.0 25.3 8.4 20, 638
Fairchild F-27 A J B-111 109 29.0 23.5 8.4 19, 051
Fokker F-27-500 B-111 102 29.0 25.1 8.9 20,412
Fokker F-28-6000 B-111 113 25.1 29.6 8.5 33,112
H ndustan HS. 748-2 B-111 94 30.0 20. 4 7.6 20, 140
HS. 748 Series 2A B-111 94 30.0 20. 4 7.6 20, 180
HS. 780 Andover C. M. 1 B-111 100 29.9 23.8 9.2 22,680
Kawasaki C 1 B-111 118 30.6 29.0 10.0 38,701
Mar ti n- 404 B-111 98 28. 4 22.7 8.7 20, 366
MDC- DC- 4 B-111 95 35.8 28.6 8.5 33,112
VDC- DC- 6A/ B B-111 108 35.8 32.2 8.9 47,174
Ni hon YS-11 B-111 98 32.0 26.3 9.0 24,499
Aerospatiale SE 210 Carav. C 111 127 34.3 32.0 8.7 52, 000
Ai rbus A-320-100 Clll 138 33.9 37.6 11.9 66, 000
Ant onov AN- 26 Clll 121 29.2 23.8 8.6 24,004
AW 650 Argosy 220 Clll 123 35.1 26.5 8.2 42,184
BAC 111-200 Clll 129 27.0 28.5 7.5 35, 834
BAC 111-300 Clll 128 27.0 28.5 7.5 40, 143
BAC 111-400 Clll 137 27.0 28.5 7.5 39, 463
BAC 111-475 Clll 135 28.5 28.5 7.5 44,679
BAe 146-300 Clll 121 26. 3 31.8 8.6 47,174
Boei ng 727-100 Clll 125 32.9 40. 6 10.5 76, 657
Boei ng 727-200 Clll 138 32.9 46. 7 10.6 95, 028
Boei ng 737-100 Clll 137 28.3 28. 7 11.3 49, 895
Boei ng 737-200 Clll 137 28.3 30.5 11. 4 52, 390
Boei ng 737- 300 Clll 137 28.9 33. 4 11.2 61, 235
Boei ng 737-400 Clll 139 28.9 36.5 11.2 68, 039
Boei ng 737-500 Clll 140 28.9 31.0 11.2 60, 555
Fairchild C 119 Clll 122 33.3 26. 4 8.4 34, 927
Fokker F-28-3000 Clll 121 25.1 27. 4 8.5 33,112
Fokker F-28-4000 Clll 121 25.1 29.6 8.5 33,112
HS. 121 Trident 1E Clll 137 29.0 35.0 8.2 61, 462
HS. 121 Trident 2E Clll 138 29.9 35.0 8.2 65, 317
HS. 801 Ninrod MR M. 2 Clll 125 35.0 38.6 9.1 80, 513
Lockheed 188 El ectra Clll 123 30.2 31.9 10. 3 52,617
Lockheed P-3 Oion Clll 134 30. 4 35.6 10. 3 61, 235
MDC- DC- 9- 10/ 15 Clll 134 27.2 31.8 8.4 41, 141
MDC- DC- 9- 20 Clll 124 28. 4 31.8 8.4 44, 452
MDC- DC- 9- 30 Clll 127 28. 4 36. 4 8.5 49, 895
MDC- DC- 9- 40 Clll 129 28. 4 38.3 8.7 51, 710
MDC- DC- 9- 50 Clll 132 28. 4 40. 7 8.8 54, 885
MDC- DC- 9- 80 Clll 132 32.9 45.0 9.2 63, 503
VDC- DC- 9- 82 Clll 135 32.9 45.0 9.2 67,812
Tupol ev TU- 124 Clll 132 25.5 30.6 15. 2 36, 506
Vi ckers VC-2-810/ 840 Clll 122 28.7 26.1 8.2 32,885
Yakovl ev YAK- 40 Clll 128 25.1 20.1 6.5 16, 000
Yakovl ev YAK-42 Clll 128 34.2 36. 4 9.8 53, 501
BAC 111-500 D-II1 144 28.5 32.6 7.5 47, 400
BAC/ Aer ospati al e Concord D111 162 25.5 62.6 11. 4 185, 066
HS. 121 Trident 3B DIl 143 29.9 40.0 8.6 68, 039
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HS. 121 Trident Super 3B DIl 146 29.9 40.0 8.6 71, 668
Tupol ev TU- 134 D111 144 29.0 37.0 9.1 46, 992
Tupol ev TU 144 E-T11 178 28.9 64. 8 12.9 179, 623
Boei ng YC- 14 ATV 89 39.3 40.1 14.7 97,976
Lockheed 1649 Constellat'n A1V 89 45. 7 35. 4 7.1 72,575
Boei ng C97 Stratocrui ser B-1V 105 43.1 33.6 11.7 66, 134
Bristol Brittania 300/310 B-1V 117 43.4 37.9 11. 4 83,915
Ilyushin I1-18 B-1V 103 37.4 35.9 10.1 61, 072
[lyushin I1-76 B-1V 119 50.5 46. 6 14. 8 170, 000
Lockheed 1049 Constellat'n B-1V 113 37.5 34.6 7.6 62, 369
Lockheed 749 Constellat'n B-1V 93 37.5 29.0 6.8 48, 534
MDC- DC- 7 B-1V 110 38.9 34.2 9.7 64, 864
Vi ckers Vanguard 950 B-1V 119 36.0 37.5 10.6 66, 451
Aerospatiale C 160 Trans. C1V 124 40.0 32. 4 11.8 49, 258
Ai rbus A-300-600 CIlv 135 44. 8 54.1 16. 7 165, 000
Ai rbus A-300- B4 ClvVv 132 44. 8 53.5 16.9 150, 003
Ai rbus A-310-300 ClvVv 125 43.9 46. 7 15.9 150, 000
Ant onov AN- 10 Clv 126 38.0 37.0 9.8 55, 111
Ant onov AN-12 Clv 127 38.0 33.2 10.5 55, 111
Boei ng 707-100 Clv 139 39.9 44. 2 12.7 116, 727
Boei ng 707-320 CIlvVv 139 43.4 46. 6 12.9 141, 521
Boei ng 707-320B CIlv 136 44. 4 46. 6 12. 8 152, 679
Boei ng 707-420 Clv 132 43.4 46. 6 12.9 141, 521
Boei ng 720 Clv 133 39.9 41.5 12.6 104, 009
Boei ng 720B Clv 137 39.9 41.7 12.6 106, 277
Boei ng 757 Clv 135 38.0 47.3 13.7 115, 666
Boei ng 767-200 Clv 130 47. 6 48.5 16. 1 142, 882
Boei ng 767- 300 Clv 130 47. 6 55.0 16.0 158, 757
Boei ng E-3 Clv 137 44.5 46. 6 12.8 147, 418
Canadair CL-44 CIlv 123 43.4 41.7 11.7 95, 254
Dassault 1150 Atlantic Clv 130 37.4 31.8 11.3 45, 359
Lockheed 100-20 Hercul es Clv 137 40. 4 32.3 12.0 70, 307
Lockheed 100-30 Hercul es CIlv 129 40. 4 34. 4 11.9 70, 307
Lockheed 1011-1 CIlvVv 138 47.3 54.2 17.0 195, 045
Lockheed 1011-100 CIlvVv 140 47.3 54.2 17.0 211, 374
Lockheed 1011-200 CIlvVv 140 47.3 54.2 17.0 211, 374
Lockheed 1011- 600 CIlvVv 140 43.5 43.0 16. 2 119, 748
Lockheed 400 CIlvVv 121 36.5 29.8 11.6 38, 102
Lockheed C-141A Starlifter GI1V 129 48. 7 44. 2 12.0 143, 607
Lockheed C-141B Starlifter GI1V 129 48. 7 51.3 12.0 155, 582
Marshall (Shorts) Belfast GC 1V 126 48. 4 41. 6 14.3 104, 326
MDC- DC- 10- 10 CIlvVv 136 47.3 55.6 17.8 200, 941
MDC- DC- 8- 10 CIlvVv 131 43.4 46.0 13.2 125,191
VDC- DC- 8- 20/ 30/ 40 CIlvVv 133 43.4 46.0 13.2 142, 882
MDC- DC- 8- 50 CIlvVv 137 43.4 46.0 13.2 147, 418
VDC- DC- 8- 62 CIlvVv 124 45. 2 48.0 13.2 158, 757
Tupol ev TU- 114 CIlvVv 132 51.1 54.1 15. 2 164, 028
Vi ckers VC-10-1100 CIlvVv 128 44. 6 48. 4 12.0 141, 521
Vi ckers VC-10-1150 ClVv 138 44. 6 52.3 12.0 151, 999
Boei ng 707-200 D1V 145 39.9 44,2 12.7 116, 727
Boei ng 777 D1V 145 47. 2 55.3 13.7 172, 365
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Ai r port Appch Tai | Maxi mum

Ref erence Speed W ngspan Length Hei ght Takeof f

Aircraft Code Knot s Met er s Met er s Met er s Kg

General Dynamics 880 D1V 155 36.6 39.4 11.0 87,770
General Dynamics 990 D1V 156 36.6 42. 4 12.0 115, 666
Ilyushin Il-62 D1V 152 43. 2 53.1 12.3 164, 999
Il'yushin Il-86 D1V 141 48. 1 59.5 15.8 205, 999
Lockheed 1011- 250 D1V 144 47.3 54.2 17.0 224,982
Lockheed 1011-500 D1V 144 47.3 50.0 17.0 224,982
Lockheed 1011-500 Ex. Wng D1V 148 50.1 50.0 17.0 224,982
MDC- DC- 10- 30 D1V 151 50. 4 55.4 17.9 267, 619
MDC- DC- 10- 40 D1V 145 50. 4 55.6 17.9 251,744
MDC- DC- 8- 61 D1V 142 43. 4 57.1 13.1 147, 418
MDC- DC- 8- 63 D1V 147 45. 2 57.1 13.1 161, 025
MDC- MD- 11 D1V 155 51.8 61.4 17.6 273, 289
Rockwel | B-1 D1V 165 41.8 44.8 10.4 216, 364
Tupol ev TU- 154 D1V 145 37.6 47.9 11. 4 97, 999
Ant onov AN 22 GV 140 64.3 50.9 12.6 226, 796
Boei ng 747- SP CvVv 140 59.6 56. 3 20.1 315, 700
MDC- C- 133 cCV 128 54.8 48.0 14.7 136, 078
Boei ng 747-100 DV 152 59.6 70. 7 19.6 272,155
Boei ng 747-200 DV 152 59.6 70.7 19.7 377,842
Boei ng 747- 300SR DV 141 59.6 70.7 19.6 272,155
Boei ng 747- 400 DV 154 64.9 70.7 19.6 394, 625
Boei ng B-52 DV 141 56. 4 48.0 12. 4 221, 353
Boei ng E-4 (747-200) DV 152 59.6 70. 7 19.7 377,842
Antonov AN 124 CV 124 70.7 68.0 20.2 362, 874
Lockheed C-5B Gl axy CV 135 67.9 75.5 19.8 379, 657

*  Approach speeds esti mat ed.
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Appendix 14. DECLARED DISTANCES

1. APPLICATION. The use of declared distances for airport
design shall be limited to cases of existing constrained airports where
it is impracticable to provide the runway safety area (RSA), the
runway object free area (ROFA), or the runway protection zone
(RPZ) in accordance with the design standards in chapters 2 and 3.

a This appendix, by treating the airplane's runway
performance distances independently, provides an alternative airport
design methodology by declaring distances to satisfy the airplane's
takeoff run, takeoff distance, accelerate-stop distance, and landing
distance requirements. The declared distances are takeoff run
available (TORA), takeoff distance available (TODA), accelerate-
stop distance available (ASDA), and landing distance available
(LDA) which when treated independently may include clearway and
stopway and may limit runway use. This alternative design
methodology may affect the beginning and ending of the RSA,
ROFA, RPZ, and primary surface.

b. Where declared distances differ, the primary surface
extends 200 feet (60 m) beyond each end of the runway or the far
end of each TODA whichever is further to protect departures to the
extent of the 14 CFR Part 77 approach surface for that runway end
i.e. 20:1, 34:1, and 50:1 originating at or beyond the end of TODA.

2. BACKGROUND. In applying declared distances in airport
design, it is helpful to understand the relationship between airplane
certification, aircraft operating rules, airport data, and airport design.

a Airplane certification provides the airplane's
performance distances. The performance speeds, e.g., Vi, takeoff
decision speed, Vior, lift-off speed, V2, takeoff safety speed, Vso,
staling speed or the minimum steady flight speed in the landing
configuration, and the following distances to achieve or decelerate
from these speeds are established by the manufacturer and confirmed
during certification testing for varying climatological conditions,
operating weights, etc.

(1) Takeoff run - the distance to accelerate from
brake release to lift-off, plus safety factors.

(2)  Takeoff distance - the distance to accelerate
from brake release past lift-off to start of takeoff climb, plus safety
factors.

(8) Accelerate-stop distance - the distance to
accelerate from brake release to V1 and then decelerate to a stop, plus
safety factors.

(4) Landing distance - the distance from the
threshold to complete the approach, touchdown, and decelerate to a
stop, plus safety factors.

b. Aircraft operating rules provide a minimum
acceptable level of safety by controlling the airplane maximum
operating weights by limiting the airplane's performance distances as
follows:

(1) Takeoff run shall not exceed the length of
runway.

(2)  Takeoff distance shall not exceed the length
of runway plus clearway.

(8)  Accelerate-stop distance shall not exceed the
length of runway plus stopway.

(4) Landing distance shall not exceed the length
of runway.

C. Airport data provides the runway length and/or the
following declared distance information for calculating maximum
operating weights and/or operating capability.

(1)  Takeoff run available (TORA) - the length of
runway declared available and suitable for satisfying takeoff run
requirements.

(2) Takeoff distance available (TODA)- the
TORA plus the length of any remaining runway or clearway beyond
the far end of the TORA available for satisfying takeoff distance
requirements. The usable TODA length is controlled by obstacles
present in the departure area vis-a-vis aircraft performance. As such,
the usable TODA length is determined by the aircraft operator before
each takeoff and requires knowledge of the location of each
controlling obstacle in the departure area. Extending the usable
TODA lengths requires the removal of existing objects limiting the
usable TODA lengths.

(8) Accelerate-stop distance available (ASDA) -
the length of runway plus stopway declared available and suitable for
satisfying accel erate-stop distance requirements.

(4)  Landing distance available (LDA) - the length
of runway declared available and suitable for satisfying landing
distance requirements.

3. FAA APPROVAL FOR APPLYING DECLARED
DISTANCES IN AIRPORT DESIGN. The application of declared
distances at a specific location requires prior FAA approval on a
case-by-case basis. Approva is reflected on the FAA-approved
Airport Layout Plan.
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4. RUNWAY SAFETY AREA (RSA) AND RUNWAY
OBJECT FREE AREA (ROFA) LENGTHS. The standard RSA
length P in the following paragraphs is the length specified in tables 3-1,
3-2, and 3-3 for the RSA length beyond the runway ends. The standard
ROFA length R in the following paragraphs is the length specified in
tables 3-1, 3-2, and 3-3 for the ROFA length beyond the runway ends. The
RSA and the ROFA shall extend for the full length of the runway plus the
greater of the following lengths beyond the runway ends for takeoff and
landing in both directions.

a For takeoff.

0] At the start of takeoff end of runway. The RSA
and the ROFA need to extend behind the start of takeoff to continue the
entrance taxiway safety area and taxiway object free area and/or provide an
area for jet blast protection. The portion of runway behind the start of
takeoff is unavailable and/or unsuitable for takeoff run, takeoff distance,
and accelerate-stop distance computations.

2 At the far end of runway with stopway. The RSA
shall extend P and the ROFA shall extend R beyond the far end of stopway.

3 At the far end of runway without stopway. The
RSA shall extend P and the ROFA shall extend R beyond the far end of
ASDA. The portion of runway beyond the ASDA is unavailable and/or
unsuitable for accelerate-stop distance computations.

b. For landing.

0] At the approach end of runway. The RSA shall
extend P and the ROFA shall extend R before the threshold. The portion of
runway behind the threshold is unavailable and/or unsuitable for landing
distance computations.

) At the rollout end of runway. The RSA shal
extend P and the ROFA shall extend R beyond the rollout end of LDA.
The portion of runway beyond the LDA is unavailable and/or unsuitable
for landing distance computations.

5. RUNWAY PROTECTION ZONE (RPZ) LOCATION
AND SIZE. The RPZ function may be fulfilled by the RPZ beginning at
alocation other than 200 feet (60 m) beyond the end of the runway. When
an RPZ begins at a location other than 200 feet (60 m) beyond the end of
runway, two RPZs are required, i.e, a departure RPZ and an approach
RPZ. The two RPZs normally overlap.

a Approach RPZ. The approach RPZ shall begin 200 feet
(60 m) before the threshold. Table 2-4 contains standard dimensions for
approach RPZs. The portion of runway behind the threshold is unavailable
and/or unsuitable for landing distance computations.

b. Departure RPZ. The departure RPZ shall begin 200 feet
(60 m) beyond the far end of TORA. The portion of runway beyond the
TORA is unavailable and/or unsuitable for takeoff run computations. The
standard dimensions for departure RPZs are:

0] Starting 200 feet (60 m) beyond the far end of
TORA, 1,000 feet (300 m) long, 250 feet (75 m) wide, and at the far end
of RPZ 450 feet (135 m) wide--for runways serving only small airplanesin
Aircraft Approach Categories A and B.

) Starting 200 feet (60 m) beyond the far end of
TORA, 1,000 feet (300 m) long, 500 feet (150 m) wide, and at the far end
of RPZ 700 feet (210 m) wide--for runways serving large arplanes in
Aircraft Approach Categories A and B.

3 Starting 200 feet (60 m) beyond the far end of
TORA, 1,700 feet (510 m) long, 500 feet (150 m) wide, and at the far end
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of RPZ 1,010 feet (303 m) wide--for runways serving Aircraft Approach
CategoriesC and D.

6. CLEARWAY LOCATION. Theclearway islocated at the far
end of TORA. The portion of runway extending into the clearway is
unavailable and\or unsuitable for takeoff run and takeoff distance
computations.

7. NOTIFICATION. The clearway and stopway lengths and the
following declared distances shall be provided in the Airport/Facility
Directory (and in the Aeronautical Information Publication (AIP), for
international airports) for each operationa direction:

a The TORA -- the length of the runway less any length of
runway unavailable and/or unsuitable for takeoff run computations. See
figure A14-1.

b. The TODA -- the TORA plus the length of any remaining
runway and/or clearway beyond the far end of the TORA. Seefigure A14-
2.

c. The ASDA -- the length of the runway plus the length of
any stopway beyond the far end of the runway less any length of runway
and/or stopway unavailable and/or unsuitable for accelerate-stop distance
computations. Seefigure A14-3.

d. The LDA -- the length of the runway less any length of
runway unavailable and/or unsuitable for landing distance computations.
See figure A14-4. Note: When the threshold is sited for small airplanes
(see appendix 2, paragraphs 5a and 5b), report LDA as"LDA for airplanes
of 12,500 pounds (5 700 kg) or less maximum certificated takeoff weight."
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Figure A14-1. Takeoff run available (TORA)
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Figure A14-2. Takeoff distance available (TODA)
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Figure A14-3. Accelerate-stop distance available (ASDA)

279



6/5/91

AC 150/5300-13 CHG 1

Appendix 14

VAT SV ddsn d9 LONNVD AVMNAY A0 ANH INOTIOY HHL LV AVMIVHTID ANV AVMJOLS HHL
‘HIONAT AVMNNY HHIL NVHLI SSHT 0L VAT dHL SHONAHY d'IOHSHAHL dHIOVIdSIAd HH.L

|
va'l @
via0d H40 ONA
< TOHSEYHL VS A0 aNA L
AVMNNY A0 (NA AVMNR 40 QNI ——= |
T r
= K

“LAAT OL IHOITY WOdA ONIANVT d0d

|

"HIDNAT AVMNNY HHL NVHLI SSHT Ol VAT HHIL HDNdHY AVMNNY A0 ANH
dvd HHIL ONOAHE HIONHAT VHIV ALHAVS AVMNNY HHIL ANV dTOHSHIH.L dHOVIASIA HH.L

d

d

vd0d 40 dNH

Ved 40 ONH

AVMNNY 40 ONH

va'l

A'TOHSHIHL —=
AVMNNYE 40 ONH

-

TIHODTYE OL LAAT WOdd DNIANVT d0d

Figure A14-4. L anding distance available (LDA)
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The Fu"owing situation is for a runway which is to be extended to 7000 Feer.

Example:

AC 150/5300-13 CHG 2

Appendix 14

The threshold at the 9 end is ¢|isp|ace|| 420 Feer

For obstructions in the appmac'\. The runway Sﬂ[ﬂl’“ area at the 27 end can nn|!| be extended ta 375 feet |m!|on¢| the runway end.

By entering the Fn"owing airport data into the Dirport Design (For microcomputers) program, we Find thar the runway safetg
area at the Runwag 27 end is 625 Feer less than standard.

Aircraft Approach Categories C and D
Ai rpl ane Design Goup Il
Preci si on | nstrunent

Runway

Al RPORT DESI GN Al RPLANE AND RUNWAY DATA

Runway 9/27 length . . . . 7000 feet
Stopway |l ength at the far end of Runvvay 9 . 0 feet
Stopway Tength at the far end of Runway 27 . 0 feet
Clearway Tength at the far end of Runway 9 375 feet
Cearway Tength at the far end of Runway 27 . C 0 feet
Runway safety area Iength beyond the far end of Runvxay B 375 feet
Runway safety area |length beyond the far end of Runway 27 . . . . . 1000 feet
hject free area length beyond the far end of Runway 9 . . . . . . 375 feet
nject free area length beyond the far end of Runway 27 . . . . . . 1000 feet
Di stance from approach end of Runway 9 to the threshold . . . . . . 420 feet
D stance from approach end of Runway 27 to the threshold . . . . . . 0 feet
D stance fromstart end of Runway 9 to the start of takeoff . . . . 0 feet
D stance fromstart end of Runway 27 to the start of takeoff . . . . 0 feet
Distance fromfar end of Runway 9 to the start of clearway . . . . 0 feet
D stance fromfar end of Runway 27 to the start of clearway . . 0 feet
Distance fromfar end of Runway 9 to the start of departure RPZ . . 200 feet
Distance fromfar end of Runway 27 to the start of departure RPZ . . 200 feet
DECLARED DI STANCES
Runway 9 (feet) Runway 27 (feet)

Takeof f run avail abl e (TORA) 7000 7000

Takeof f di stance avail abl e (TODA) 7375 7000

Accel erate-stop di stance avail abl e (ASDA) 6375 7000

Landi ng di stance avail abl e (LDA) 5955 7000

The runway safety area before RW27 threshold is 625 feet
The object free area before RW27 threshold is 625 feet

| ess than standard.
| ess than standard.

7375
7000

DT

I~
QW

<=— 1000 ——>

420

-

L

375

By displacing the threshold at the 27 end 625 feet and providing declared distances, the runway safety area length and runway object free area
length standards can be satisfied. Seefigure A14-6.

Figure A14-5. Example of arunway extended to 7000 feet
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Al RPORT DESI GN Al RPLANE AND RUNWAY DATA

Aircraft Approach Categories C and D
Ai rpl ane Design Goup Il
Preci sion I nstrument Runway

Runway 9/27 length . . . . 7000 feet
Stopway length at the far end of Runvvay 9 . 0 feet
Stopway Tength at the far end of Runway 27 . 0 feet
Cearway Tength at the far end of Runway 9 375 feet
Cearway Tength at the far end of Runway 27 . . 0 feet
Runway safety area Iength beyond the far end of Runvsay 9 375 feet
Runway safety area |length beyond the far end of Runway 27 1000 feet
hject free area length beyond the far end of Runway 9 375 feet
hject free area length beyond the far end of Runway 27 . 1000 feet
Di stance from approach end of Runway 9 to the threshold . 420 feet
D stance from approach end of Runway 27 to the threshold . 625 feet
Distance fromstart end of Runway 9 to the start of takeoff 0 feet
D stance fromstart end of Runway 27 to the start of takeoff 0 feet
Distance fromfar end of Runway 9 to the start of clearway 0 feet
Distance fromfar end of Runway 27 to the start of clearway . . 0 feet
Distance fromfar end of Runway 9 to the start of departure RPZ 200 feet
Distance fromfar end of Runway 27 to the start of departure RPZ . 200 feet

DECLARED DI STANCES

Runway 9 (feet)

Runway 27 (feet)

Takeof f run avail abl e (TORA) 7000 7000
Takeof f di stance avail abl e (TODA) 7375 7000
Accel erate-stop di stance avail abl e (ASDA) 6375 7000
Landi ng di stance avail abl e (LDA) 5955 6375

RSA length limts RW9 ASDA

ROFA Tength Timts RW9 ASDA

RSA Tength Timts RW9 LDA

ROFA Tength Timts RW9 LDA

7375

7000
6375

6
27

DT

DT
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Figure A14-6. Example of arunway with threshold displaced for runway safety area
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Appendix 15. TRANSFER OF ELECTRONIC DATA

1 INTRODUCTION. This appendix provides guidance
for the preparation of Computer Aided Design and Drafting
(CADD) drawings, databases, and photogrammetric data electronic
files for electronic data transfer between the FAA, airport sponsors,
and consultants. The objective of this guidance is to establish
software-independent standards to encourage an open and free
exchange of airport design related data without undue burden on
airport sponsors or consultants. Reference to proprietary products
is for information only and should not be considered as an
endorsement or an intent to create a de facto standard.

2. BACKGROUND. Electronic data is used by the FAA,
airport sponsors, and airport consultants for conducting airspace
reviews, for developing Airport Layout Plans (ALPs), and for other
airport data recording activities.

a. This data should be entered only once. Once
entered, it should be reusable for multiple applications. Reasons
historically advanced for reentering datainclude:

(1) Inaccessibility. We don't have the data in
our data bases. We can't get it in the right format for entry into
our data base by scanning. Most data in FAA, airport sponsors,
and airport consultants data bases is or can be made available.
Contact the sources.

(2) Insufficient Deliverable Information. We
can't read the data files. We don't have sufficient descriptive
information for using the files. Paragraph 9 provides guidance on
the information about the deliverables, medium, and data files that
should accompany the deliverables. Provide this information with
each deliverable.

(3) Nonstandard Features and _Objects
Code. We can't merge the data into our data base. The features
and objects codes are incompatible. Paragraph 8 provides the
FAA standard code. It should be used to the extent practicable.

(4) Untrandatable Entities. We can't
trandate the files. We lost most of the data in transition.
Paragraph 5 provides guidance on Autodesk AutoCAD DXF and
Intergraph IGDS/MicroStation entities that traditionally have not
trandated well. Avoid these entities to the extent practicable.

b. The FAA obtains data from various sources and
stores the data in a neutral database for FAA use and electronic
transfer. Airport sponsors and consultants normally obtain and
transfer electronic datain DXF or IGDS/MicroStation CADD files.
The limitations in trandation from one CADD format to another
CADD format and from a CADD format to a neutral format, have
restricted the useful data that could have been transferred between
the FAA, airport sponsors, and consultants.

C. Successful transfer of data requires that the data
format be acceptable for the recipient's use. To be able to use data
provided by arport sponsors and consultants, the FAA has
developed capability to trandate DXF files to a database format
and a limited capability with IGDSMicroStation files. To be
imported successfully into database, the data must be provided in a
real coordinate system, both horizontal and vertical.

d. Trandators available within the FAA will accept
files in the DXF, the IGDS/MicroStation, or a format trandatable
to a database file format. Further, the FAA will provide this stored
datato airport sponsors and consultants.

3. DEFINITIONS. Asused in this publication:

a. The "classic" Airport Layout Plan (ALP) is the
drawing on paper or vellum of an airport showing the layout of
existing and proposed airport facilities. This drawing will have
approval signatures affixed in the legend.

b. The "modern" Airport Layout Plan (ALP) is the
electronic database of an airport containing the geographical data
of existing and proposed airport facilities which can be analyzed
with standard database routines, retrieved into reports, and
displayed graphicaly to show the layout of existing and proposed
arrport facilities. This data base does not reflect approva
signatures.

C. The "classic" satisfies the ALP approval and record
keeping processes but not the requirements for electronic data
transfer. To achieve satisfactory electronic data transfer we must
go "modern".

4. APPLICATION. The FAA recognizesthe use of CADD
systems within the aviation community and the need for data
transfer utilizing these systems.

a. Further, the FAA desires to promote on-going data
transfer with airport sponsors and consultants. This AC, while not
representing mandatory requirements, offers guideines to facilitate
the trand ation, conversion, and transfer of data.

b. To better manipulate the data, the FAA requests,
except possibly for construction drawings, that the information be
submitted in a set of files. The FAA uses this set of files to
categorize data and facilitate data input into a database or drawing
file for conversion into a database. The following are the
recommended categories for the sets of files:

(1) Ground features and objects;

(2)  Above-ground features and objects;
(3) Treetops;

(4) Contours;

(5) Control points;

(6) Text; and
(7) Liding.
5. CADD FILE DELIVERABLES. Drawings created in

AutoCAD DXF and Intergraph IGDS/MicroStation can be
converted as outlined below. This includes any symbols or
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standards that are required for the project. To reduce problemsin
trandation, airport sponsors and consultants can prepare a sample
typica file and either check or have the potential recipient of the
deliverables check for trandation interface problems. If checked
by the FAA, feasible dternatives to eliminate the problems will be
suggested.

a. DXF Format (AutoCAD). DXF drawings can be
trandated to a database format with FAA developed trandation
software. Since AutoCAD is the dominant software which uses
DXF format, the following information is provided for users of
AutoCAD.

(1) AutoCAD Version 12. The trandation
software owned by the FAA accepts AutoCAD Version 12 and
below.

(2) Entities to_avoid. Avoid the following
entities since they traditionally have not trandated well:

(@ Doughnuts, Solids, and Tracers,

(b)  Shapes;

(0 Text Judtifications of A (aign), F
(fit), and M (middle);

(d) Plines;
(e Point entities;
(fy  Custom Fonts; and

(g) Specid characters such as %%d,
& &p, %%c, and %6%6%.

(3) Significant Digits. If DXFOUT is used,
select 6 decimal places.

(4) Layers. FAA has the capability to map
AutoCAD layers. However, the FAA trandation software is

limited to layer number 1 through 249. FAA desires to receive the
data categorized by layers to facilitate the conversion. Paragraph 8
provides a list of element categories used to differentiate the
information by relating the features or objects with a number and a
description. The number can be referenced to a layer number and
the description to alayer nameif so used by the provider.

(5) Line Weights. The provider should assign
the line weights to the AutoCAD drawings at plot time based on
the AutoCAD color attribute. FAA requests that the provider put
together a standard for color to pen assignment for submission to
the FAA one time prior to the first delivery and adhere to this
standard.

(6) Text. Only two text fonts can be used.
(@ Font TXT with Style TXT.

(b) Font SIMPLEX with STYLE
SIMPLEX.
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When text entities are entered, only baseline justification (left,
center, and right) should be used. Aligned text (A), Fitted (F), or
Middle text (M) should not be used. These justifications cause
trand ation problems.

(7) Dimensions. In order to conform to
trandlation dimensioning reguirements, the provider should set the
following dimensioning variables as shown:

(& DIMTAD toON;
(b) DINTIH to OFF;
(c) DIMTOH to OFF;

(d) DINBLK to NONE; and

(e DIMTSZ to appropriate size of tick
mark.

(8) Nested Blocks and XREF Files. The
following items do not trandate well; therefore, the consultants
should do the following:

(@  Nested blocks should not be used.

(b) Externa reference files (XREF) are
output to the DXF file by AutoCad as specia blocks. If XREFsare
used, specia attention is required to XREFed files to avoid nested
blocks. XREF files should be made a permanent part of the
drawing file with XREF BIND, prior to exporting the file to DXF.
An aternative would be to detach the XREF file, attach the file as
astandard block and explode the newly attached block.

(c)  All drawings should be cresated using
model space.

(9) Eilename. The provider must submit with
each electronic deliverable an index relating filenames to actua
drawing numbers.

(10) Trandation Setup Checklist. The
following actions are required before ddlivery:

(& Remove all construction
entities/layers and other unnecessary data from the drawing file
(PURGE command).

(b)  Producefile/layer naming index.
b. IGDS (Intergraph including MicroStation).

The following is recommended for organizing Intergraph IGDS or
MicroStation drawings for proper trandation.

(1) Entities to_avoid. Avoid the following
entities since they traditionally have not trandated well:

(@ Symbols. These are entities which
are entered as a single text character with special 1GDS fonts 85
through 126. Because these are stored simply as text in the IGDS
file, they trandate only as text. The provider should instead use
cellsin all cases where symbols might otherwise be used.
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(b) Infinite Lines. Most trandation does
not support infinite lines. Use normal fixed-length line segments.

(c) Stacked Fractions.

(d) Custom LineFonts.

(2) Coordinate Setup. Intergraph uses an
integer-based method of string coordinate data based on user-

defined "Working Units' or "units of resolution”. This limits the
range of X and Y coordinates which can be stored in the "Design
Plane". The provider must define the Master and Sub Unit
readouts to FT () for Master, and IN (") for Sub Units, as
appropriate.  Unless these readouts and the Working Units are
correctly defined, trandation software cannot determine the true X
Y coordinates representation.

(3) Standard Symbols. All of the standard
symbols that appear in the IGDS drawings should be created and

inserted as Cells.
(4) Text. The provider should only use "Font
50" font.

(5) Dimensions. Since IGDS dores
Dimensions as a text and lines, trandation of |GDS Dimensions
will not be a problem. The provider can simply select from the
menu the appropriate IGDS dimensioning commands which
produce the AEC dimensioning with oblique strokes (tick marks).

(6) FEilename. The provider must submit with
each electronic deliverable an index relating filenames to actua
drawing numbers.

(7) Reference Files. Most trandation software
does not support the concept of reference files. All reference files
should be merged into the design file prior to submission. This can
be accomplish by the following command sequence.

(@  Turn OFF al levels of the designfile.

(b) Turn Locate ON for dl reference
files.

(c) Place CLIP fence around reference
files.

(d) COPY fence into design file with
zero displacement.

(e9 DETACH al referencefiles.
(f)  Turn ON dll levels of the design file.

(8) Complex Elements. Complex elements 2,
7,12, and 14 do not trand ate consistently. Drop these elements.

C. Application Programs. If the provider chooses to
use any special application program, it is recommended that the
program be customized to conform to the above trandation
guidelines. If the application program does not permit
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customization, the provider will have to review the Layers, Colors,
Line Weights, and Text Styles/Fonts that the application program
uses and develop a mapping strategy to produce database files.
The provider will also need to check that the application program
does not use any of the problem entitieslisted in "Entities to avoid"
subsection above.

6. DATABASES DELIVERABLES. FAA can accept
database information in ASCII format with a separator character
between each field within each record. Any record length can be
accepted as long as it is stated on the media and the record
structures with field definitions are provided as part of the
deliverables.

7. PHOTOGRAMMETRY DELIVERABLES.
Electronic deliverables from a photogrammetric survey comprise a
set of files depicting the geographical outlines, features, and objects
of the photographed areas. These files are to present the raw
information in a descriptive manner, ASCII format, in lieu of
drawing-type binary data. To differentiate between life-cycle state
of the data, such as "existing" or "proposed,” the data should be
provided in separate file sets and so noted. |If separate file sets are
not feasible, linetype and/or symbol designators should be
specifically assigned for the life-cycle state and so noted in the
listing file."

a. Subject to survey requirements, the recommended
st of filesisasfollows:

(1) Ground Features and Objects. This file
includes dl features and objects found at ground elevation, such as
roads, runways, ridges, pesks, valleys, catch-basins, tree/shrub
outlines, individua elevation points, foundations (FAA and non-
FAA), c..

(2) Above-Ground Features and Objects.
Thisfile includes dl data which is above ground elevation, except
for tree data. The data includes house outlines, roof peak outlines,
tanks, fences, chimneys, ar vents, poles, FAA and non-FAA
facilities such as NAVAIDS, and other elements where the
elevation component is above the surrounding terrain.

(3) Treetops. This file includes representative
treetop points within forested areas defined by tree outline,
individual trees, shrubs, and associated greenery.

(4) Contours. Thisfileincludes all maor and
minor contour features.

(5) Control Points. This file includes the
control survey points used in the photogrammetric interpretation.

(6) Text.
information of a map product.

If available, this file includes text

(7) Ligting. This file is a listing defining the
line type or string and symbol numbers used which should
correspond to the respective FAA codes as outlined in paragraph 8.

b. The preferred format of these files is the standard
plot file, such as Calcomp or HP, generated from the digitizing
process to be used as input to a plotter system, or an output listing
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file produced by the PTLIST program from a KORK System, or
KLT/ATLAS System, or equivalent.

C. Typicaly, this plot file contains mapping
parameters, such as scade and rotation, and defines the
features/outlines by line type or string numbers, and objects as
symbol numbers with their respective horizontal coordinates and
elevation. Certain rules must be followed in order to assure the
integrity of data during conversion and compilation on the CADD
system. Theserulesare asfollows:

(1) Each feature/outline, designated as a specific
line type, and object, designated as a specific symbol, must be
enclosed within a set of commands or ranges which define the start
and continuing or end coordinates of the items. Typica set
commands used in plot files are "pen up or start”" to define the start
and "pen down or quit" to define continuing and end point. A
change in line type or symbol is permitted only with a "pen up"
type command to flag the change.

(2) Coordinates are to be based on the
respective State Plane Grid Projections with elevation based on
mean sealevel datum, either NAD-27 or NAD-83.

(3) Accuracy level of data is determined by the
scale of the map being produced for the provider as part of the
product, usually + 1 foot in horizontal control with + 6 inches in
elevation.

(4) For tree/shrub outline, the horizontal
coordinates shall be of the extreme edge point with the
corresponding ground elevation (i.e. "drip line").

(5) For above ground data such as a building,
the data shall define the perimeter of the feature. For roof pesks,
the data shdll define the peak line and orientation.

(6) For above ground data where the items lean
from vertica, the horizontal coordinates shall be of the top of the
item and the elevation shall be of the top,

(7)  Additiona ground spots with elevations
should be included in the Ground Fesatures and Objects file to
define the ground elevation surrounding above ground data such
as buildings, tanks, fences. etc.. These points, being ground
reference, are not required to have the same horizontal coordinates
as the above ground data but should be in as close proximity to the
item asfeasible.

(8)  For ground and above ground data defining
NAVAIDS and/or visud aids facilities (SYMBOLS above 135),
the horizontal coordinates shall represent the geographic centroid
of the facility with the elevation of the respective foundation.

8. FEATURES AND OBJECTS CODE. The following
codes associate information from photogrammetry, database, and
drawings. These codes are specific in order to develop a database
with multiple applications. FAA requests, if possible, that these
codes be incorporated in the project. However, FAA has
developed an internd trandator to convert a provider'slisting to the
FAA'sligting.
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a. The designator code LTP refers to Line type or a
feature comprised of multi-points, whereas SYM refers to
Symbols, Markers, or objects of a single point. The associated
number represents a unique code and can also represent layers.
The last column provides the description of the feature or object,
and can be used for layer name convention.

b. The respective FAA codes are as follows:

LTP 1 PAVED ROAD

LTP 2 CURBED ROAD

LTP 3 FOOT PATH

LTP 4 PAVED DRIVEWAY
LTP 5 UNPAVED DRIVEWAY
LTP 6 PARKING SPACES
LTP 7 DIRT ROAD

LTP 8 PAVED PARKINGS
LTP 9 UNPAVED PARKINGS
LTP 10 MOTORCYCLE TRAIL
LTP 11 RAMPS/DOCKS

LTP 12 DEBRIS/RUINS

LTP 13 PATIO

LTP 14 DECK

LTP 15 ACTIVE RAILROAD
LTP 16 INACTIVE RAILROAD
LTP 20 SIDEWALKS

LTP 21 CONCRETE SLABS
LTP 22 PAVED SHOULDERS
LTP 23 UNPAVED SHOULDERS
LTP 24 TOWERS

LTP 25 LARGE SIGNS

LTP 26 DRAINAGE GATE
LTP 27 STEPS

LTP 28 BLEACHERS

LTP 36 BUILDINGU/C

LTP 37 BUILDING

LTP 38 CROSS-HATCHING
LTP 39 BLDG FOUNDATION
LTP 40 HOUSEBLD

LTP 41 EQUIPMENT SHELTER
LTP 56 FUEL TANK

LTP 57 PIPELINE

LTP 58 TANK ORSILO

LTP 59 FUEL STORAGEBLDG
LTP 60 WOODEN FENCE

LTP 61 OBSCURED FENCE
LTP 62 BOULDERS

LTP 63 RECREATION EQUIP
LTP 64 STANDING WALL
LTP 65 METAL FENCE

LTP 66 STONE WALL

LTP 67 RETAINING WALL
LTP 68 GUARD RAIL

LTP 69 ROCK FACE

LTP 70 ROOF PEAK

LTP 71 FOOTBRIDGE

LTP 72 RAILROAD BRIDGE
LTP 73 ROAD/HWAY BRIDGE
LTP 74 RUNWAY CENTERLINE
LTP 75 RUNWAY EDGES
LTP 76 TAXIWAY CENTERLINE
LTP 77 TAXIWAY EDGES
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LTP
LTP
LTP
LTP
LTP
LTP
LTP
LTP
LTP
LTP
LTP
LTP
LTP
LTP
LTP
LTP
LTP
LTP
LTP
LTP
LTP
LTP
LTP
LTP
LTP
LTP
LTP
LTP
LTP
LTP
LTP
LTP
LTP
LTP
LTP
SYM
SYM
SYM
SYM
SYM
SYM
SYM
SYM
SYM
SYM
SYM
SYM
SYM
SYM
SYM
SYM
SYM
SYM
SYM
SYM
SYM
SYM
SYM
SYM
SYM
SYM
SYM

78
79
80
81
82
83
84
86
86
87
97
98
99
100
101
102
103
104
105
106
107
108
109
110
120
121
122
123
124
125
126
127
128
129
130

O ~NOWN

10

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
62
81
82
83
84

AIRPORT APRONS
AIR. PVMT FILLET
TREE OUTLINE

SCRUB LINE

SHRUBS

GOLF GREENS

SAND TRAPS

HEDGES

ORCHARD

TREE NURSERY
WHARF/PIERS

DAM

CULVERTS

DRAINAGE DITCH
CANAL

STORM DRAIN

CREEK OR STREAM
RIVER

DRY DITCH

POOL

LAKE

SEAWALL

SEASHORE

SWAMP OUTLINE
CONTOUR LINE
INDEX CONTOUR
DEPRESSION CONTOUR
INDEX DEPRSS CONTR
DASHED CONTOUR
DASHED INDEX CONTOUR
DASHED DEPRSS CONTR
DASHED IDX DPS CONTR
RUNWAY NUMBERS
THRESHOLD MARKING
HOLD LINE

HOUSE TOP POINT
ROAD SIGN

TREETOP ELEV

MAIL BOX
FIREHYDRANT
UNKNOWN OBJECT
SILL ELEV/DTM PTS
CATCH BASIN
MANHOLE

WATER GATE
GASGATE

DROP INLET

CHIMNEY

AIRVENT

BUTTERFLY VALE
BORING HOLE

PROBE

TOWER SUPPORT
UTILITY POLE

SMALL POLE

AERIAL ANTENNA
LIGHT POLE

SIGN

IND. EVERGREEN

IND. DECIDUOUS TREE
SCRUB

INDIVIDUAL SHRUB
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SYM 85 DENSE TREES
SYM 86 INDIVIDUAL TREE
SYM 87 STUMP
SYM 110 MARSH/SWAMPS
SYM 111 RAPIDS
SYM 118 HORIZONTAL POINT
SYM 119 VERTICAL POINT
SYM 121 BOUNDARY CORNER
SYM 122 FLAGPOLE
SYM 123 B-BALL HOOP
SYM 124 RESIDENTIAL LAMP
SYM 125 LAMPPOLE
SYM 126 POST
SYM 127 TRAFFIC SIGNAL
SYM 128 PHONE BOOTH
SYM 129 R.R.SIGNAL
SYM 130 POLE
SYM 131 GASPUMPS
SYM 132 HEAD STONES
SYM 133 ELEC. BOX/A.C.U.
SYM 134 TRAFFIC CNTRL BOX
SYM 135 RRSWITCH BOX
SYM 136 WIND CONE
SYM 137 SEGMENTED CIRCLE
SYM 138 T/W EDGEELEV LT
SYM 139 T/W EDGE INPVT LT
SYM 140 T/W CENTERLINELT
SYM 141 T/W STOPBAR
SYM 142 R/W EDGEELEV LT
SYM 143 R/W EDGE INPVTLT
SYM 144 R/W CENTERLINELT
SYM 145 R/W THLD ELEV LT
SYM 146 R/W THLD INPVTLT
SYM 147 RIW TDZ INPVT LT
SYM 148 R/W HOLD BARLT
SYM 151 ALSTHLD ELEV BAR
SYM 152 ALSTHLD INPVT BAR
SYM 153 ALSELEV LIGHT BAR
SYM 154 ALSINPVT LIGHT BAR
SYM 158 VASI BOXESFDN
SYM 159 REAL LIGHTSFDN
SYM 160 LOCALIZER FDN
SYM 161 G/SANTENNA FDN
SYM 162 G/SANTENNA TOP
SYM 163 G/SMONITOR FDN
SYM 164 RVRTOWER CTR PT
SYM 165 VOR CENTER PT
SYM 166 ASR CENTERPT
SYM 167 ODALS
SYM 168 COMPASS CALIBRATION PAD

C. FAA recognizes that, during a project, new

features or objects will be recognized. The provider should
highlight these new features or objects in the submitted listing so
that the FAA can assure capture during trandation.

9. MEDIA. FAA can accept electronic deliverables on the
following magnetic medium:

a. 525 inches, 1.2 MB, AEGIS or UNIX
formatted floppy diskettes for reading on a HP/Apollo computer
system.
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b. 5.25inch, 1.2 MB, or 3.5 inch, 1.44 MB, MS-
DOS Version 3.0 or higher formatted floppy diskettes. Each file
should consist of no more than 1 MB of information per file.
Multi-files are preferred.

C. 1600 or 6250 BPI, 9 track tape reels, labeled or
unlabeled, in ASCII, or EBCDIC. Records shall be 80 to 512
bytes long in no more than 2048 byte blocks written using a copy
or equivaent command to produce files to be read on foreign
systems. The recommended format for IGDS is 512 bytes record
length with 2048 bytes block length.

d. 1/4 inch cartridge tape formatted for reading on

a HP/Apollo computer running under the AEGIS or UNIX
operating system.
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eln addition, each €electronic ddiverable shall be
accompanied by a legible label affixed to the outside of each
magnetic medium's protective case and a document that lists the
files contained in that medium. The label shall bear the following:

(1) Thename of the sender;
(2) Thename of the intended recipient;

(3) A sender-unique identifier or title that can be
used to reference the collective contents of the transmittal;

(4) Format descriptions necessary for reading the
medium; and

(5) List file of the features and objects contained
in the submittal.

(6) The contract or project number and/or name.
10. FAA POINT OF CONTACT. The FAA Airports

Regiona and/or District Office isthe FAA point of contact dealing
with the transfer of electronic data.
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Appendix 16. NEW INSTRUMENT APPROACH PROCEDURES

1 BACKGROUND. This appendix applies to
the establishment of new authorized instrument
approach procedures. A Global Positioning System
(GPS) instrument procedure duplicating an existing
authorized instrument procedure is not a new
procedure.

a  FAA Order 8260.3, United States
Standards for Terminal Instrument Procedures
(TERPS), paragraph 122, includes minimum standards
for the approval of an instrument approach procedure.
These minimum standards include in part:

(1) Theairport landing surface must be
adequate to accommodate the aircraft which can be
reasonably expected to use the procedure.

(2) The airport must have been found
acceptable for IFR operations as a result of an Airport
Airspace Analysis (AAA) conducted pursuant to FAA
Order 7400.2, Procedures for Handling Airspace
Matters.

b. This appendix identifies these airport
landing surface requirements to assist airport sponsors
in their evaluation and preparation of the airport
landing surface to support new instrument approach
procedures. It also lists the airport data provided by
the procedure sponsor which the FAA needs to conduct
the airport airspace analysis specified in FAA
Order 7400.2.

c. FAA Order 7400.2 is in the process of
being revised to include the content of this appendix in
arevised streamlined AAA process.

d. FAA Order 8260.19, Flight Procedures
and Airspace, is also in the process of being revised to
include the content of this appendix as the minimum
airport landing surface requirements which must be
meet prior to the establishment of instrument approach
procedures at a public use airport.

2. INTRODUCTION. For a runway to have a
new authorized instrument approach procedure, the
runway must have an instrument runway designation.
Instrument runways are runway end specific. Their
runway end designation is based on the findings of an
AAA study (Refer to Order 7400.2.)

a.  For airports with an FAA-approved ALP,
the instrument runway designation for the desired
minimums must be depicted on the FAA-approved
ALP. If not depicted, a change to the ALP is required.
As part of the ALP approval process, the FAA will
conduct an AAA study to determine the runway's
acceptability for the desired minimumes.

b. For other airports, the FAA, with the
airport data submitted by airport sponsors and/or
others, will conduct an AAA study to determine the
runway's acceptability for the desired minimums. This
assistance by the sponsor in providing the required
airport data is a prerequisite in obtaining a favorable
determination. In may cases, this is the only data
available to the FAA for conducting the AAA study.

3. ACTION. The airport landing surface must
meet the standards specified in table A16-1 for each
specified runway direction and have adequate airspace
to support the instrument approach procedure. When
reguesting an instrument procedure, the sponsor of the
instrument approach procedure must specify the
runway direction for the procedure, the desired
approach minimums for each runway direction, and
whether circling approach procedures are desired, as
well as provide the following airport data for each
specific runway direction:

a.  For airports with an FAA-approved ALP,
provide a copy of the FAA-approved ALP and, if
required, submit a change to the ALP.

b. For other airports, provide the airport
data identified in table A16-2 for visibility minimums
of >1 statue mile and a decision height (or minimum
descent altitude) >400 feet. Use table A16-3 for lower
minimums.  Minimums of >1 statue mile and >400
feet are approach visibility minimums of greater than
or equa to 1statue mile and Decision Height or
Minimum Descent Altitude above the Runway
Touchdown Zone of greater than or equal to 400 feet.
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Table A16-1. Instrument approach requirements
Minimums and 1/2-statute mile 3/4-mile statute 3/4-statute mile 3 1-statute mile
Airport Features! and 200 feet and < 300 feet and 3 300 feet and 2 400 feet
Airport Layout Plan® Required Required Required Required
TERPS Para 332 34:1 clear 20:1 clear 20:1 clear NA
surfaces
Minimum Runway 4,200 ft (Paved) 3,500 ft (Paved) 3,500 ft (Paved) 2,400 ft
Length 1 280 m (Paved) 1067 m (Paved) 1067 m (Paved) 732m
Runway Markings Precision Precision Nonprecision Visual3
Holding Position Required Required Required Required‘S
Signs & Markings
(See AC 150/5340-1
and AC 150/5340-18)
Runway Edge Lights4 Medium Intensity Medium Intensity Medium Intensity Low Intensity
Runway Lights Runway Lights Runway Lights Runway Lights
Parallel Taxiwayb Required Required Recommended Recommended
Approach Lights MALSR Recommended® Recommended® Not Required

Obstacle Free Zone
(OFz)’

<3/4-statute mile
approach visibility

3 3/4-statute mile
approach visibility

3 3/4-statute mile
approach visibility

3 3/4-statute mile
approach visibility

minimums minimums minimums minimums
Threshold Siting Appendix 2, Appendix 2, Appendix 2, Appendix 2,
Criteria To Be Met/ Paragraph 5e Paragraph 5d Paragraph 5d Paragraph5b & ¢
Criteria Criteria Criteria Criteria

1 Minimums are subject to the application of FAA Order 8260.3 (TERPS). For CAT Il and CAT Ill, also refer to
AC 120-28, Criteria for Approva of Category Il Landing Weather Minima, and AC 120-29, Criteria for
Approving Category | and Category Il Landing Minimafor FAR 121 Operators.

2. For airports not obligated by Federal agreement to maintaining a current Airport Layout Plan, an engineering
drawing providing the information in table A16-2 for minimums of >1 statute mile and > 400 feet and table
A16-3 for lower minimums, reflecting compliance with the above criteria, is acceptable in lieu of an Airport Layout

Plan.

3. Unpaved runways require case-by-case evaluation.

4. Runway edge lighting is required for night minimums.

minimums.

High intensity lights are required for RVR-based

5. A paralel taxiway must lead to the threshold and, with airplanes on centerline, keep the airplanes outside the

OFZ.

6. To achieve lower visibility minimums based on credit for lighting, a SSALS, MALSR, or ALSF (or ALSfor 1/2
mile visibility reduction), as specified by TERPS, is required.

7. Circling procedures to a secondary runway from the primary approach will not be authorized when the
secondary runway does not meet threshold siting (reference Appendix 2) and OFZ (reference paragraph 306)

criteria
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Table A16-2. Airport information for desired minimumsof 3 1-statute mile and 3 400 feet

1 L ayout of Existing Facilities and Features. Refer to figures 2-1 and A6-1.

a. North Point - Indicate both True and Magnetic North and the year of the declination. Orient
drawing so that north is at the top of sheet. If thisis not practicable, orient north so that it isto the
left.

b. Runway Details - Include the following:

(1) Depict the length, width, and physical ends of runway and runway safety area.
(2) Notethe runway end coordinates and elevation to accuracies described in Appendix 7.
(3) Note the length and width of the runway and the runway safety area.

(4) Depict the runway end numbers and show true bearing for each direction.

C. Holding Position Signs and Markings - Depict the holding position signs and markings distance
from runway centerline. Use dimension lines.

d. OFZ Details - Depict the OFZ with dimensions and note "NO OFZ OBJECT PENETRATIONS"
when no object, other than frangible NAVAIDS, penetrates the OFZ. Otherwise show the
penetration(s) and indicate how it (they) will be eliminated. Paragraph 306 and Table A16-4
describe the OFZ.

e Threshold Details - Depict thresholds with coordinates, elevation, displacement from runway end.
Note "NO THRESHOLD SITING SURFACE OBJECT PENETRATIONS' when no object
penetrates the OFZ. Otherwise, show any object that penetrates this surface and note how it will
be eliminated. Table A16-4 describes the threshold siting surface.

2. Airport Data Table - Refer to example in figure A6-1.

a. Airport Elevation - Include the airport elevation to an accuracy as described in Appendix 7.

b. Airport Reference Point (ARP) - Note the ultimate planned ARP location.

3. Runway Data Table - Refer to example in figure A6-1.

a. Runway Marking - Specify type of runway marking (Visual, Nonprecision, Precision, etc.).

b. Runway Lighting - Specify type of runway edge lighting (None, LIRL, MIRL, HIRL).

4. L egend Table - Refer to examplein figure A6-1.
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Table A16-3. Airport information for lower minimums

1.  Layout of Existing Facilities and Features. Refer to figures 2-1 and A6-1.

a.

North Poaint - Indicate both True and Magnetic North and the year of the declination used. Orient
drawing so that north is at the top of sheet. If thisisnot practicable, orient north so that it is to the left.

Runway Details - Include the following:
(1) Depict the length, width, and physical ends of runway and runway safety area.

(2) Note the runway end coordinates and elevation to accuracies described in Appendix 7, as well as the
elevation of the highest point in the first 3,000 feet (915 m) from the threshold.

(3) Note the length and width of the runway and the runway safety area.
(4) Depict the runway end numbers and show true bearing for each direction.

Holding Position Signs and Markings - Depict the holding position signs and markings distance from
runway centerline. Use dimension lines.

Taxiway Details - Depict the taxiway centerline separation distance from runway centerline. Use
dimension lines.

OFZ Details - Depict the OFZ with dimensions. Note "NO OFZ OBJECT PENETRATIONS" when no
objects other than frangible NAVAIDS penetrate the OFZ. Otherwise, show the penetrations and indicate
how they will be eliminated. Paragraph 306 describes the OFZ.

Threshold Details - Depict thresholds, with coordinates, elevation, displacement from runway end. Note
"NO THRESHOLD SITING SURFACE OBJECT PENETRATIONS" when no object penetrates the OFZ.
Otherwise, show any object penetrating the threshold siting surface and note how it will be eliminated.
Appendix 2, paragraph 5, describes the threshold siting surface.

2. Airport Data Table - Refer to example in figure A6-1.

a.

b.

Airport Elevation - Include the airport elevation to an accuracy as described in Appendix 7.

Airport Reference Point (ARP) - Note the ARP location based on ultimate planned airport configuration
with latitude and longitude to the nearest second based on NAD 83.

3.  Runway Data Table - Refer to examplein figure A6-1.

a.

b.

C.

Runway Marking - Specify type of runway marking (Visual, Nonprecision, Precision, etc.).

Runway Lighting - Specify type of runway edge lighting (None, LIRL, MIRL, HIRL).

Approach Lighting - Specify type (None, ODALS, MALS, MALSR, €tc.).

L egend Table - Refer to examplein figure A6-1.
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Table 16-4. OFZ and threshold siting surface for minimums of > 1-statute mile and >400 feet

1. OFZ'- The OFZ isthe airspace above a surface centered on runway centerline whose elevation at any point is the
same as the elevation of the nearest point on the runway centerline. The runway OFZ extends 200 feet (60 m) beyond
each end of the runway. Itswidthis:

a. 400 feet (120 m) for runways serving airplanes of more than 12,500 pounds (5 700 kg) maximum
certificated takeoff weight, and

b. 250 feet (75 m) for runways serving airplanes of 12,500 pounds (5 700 kg) or less maximum certificated
takeoff weight exclusively.

2. Threshold Siting Surface - The threshold siting surface starts at the threshold, at the threshold elevation, and
slopes upward from the threshold at a slope 20 (horizontal) to 1 (vertical). In the plan view:

a. for runways serving airplanes of more than 12,500 pounds (5 700 kg) maximum certificated takeoff
weight, the centerline of this surface extends 10,000 feet (3 000 m) along the extended runway centerline.
This surface extends laterally 200 feet (60 m) on each side of the centerline at the threshold and increases in
width to 500 feet (150 m) at a point 1,500 feet (450 m) from the threshold; thereafter, it extends laterally 500
feet (150 m) on each side of the centerline.

b. for runways serving airplanes of 12,500 pounds (5 700 kqg) or less maximum certificated takeoff weight
exclusively, the centerline of this surface extends 5,000 feet (1 530 m) along the extended runway centerline.
This surface extends laterally 125 feet (38 m) on each side of the centerline at the threshold and increases in
width to 350 feet (110 m) at a point 2,250 feet (690 m) from the threshold; thereafter, it extends laterally 350
feet (110 m) on each side of the centerline.

1 More information on OFZ criteriais found in Paragraph 306.
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Appendix 17. ACRONYMS

The acronyms presented herein are intended for use
with this publication only.

AAA
AC
AD
ADG
AIP
ALP
ALS
ARC
ARP
ASDA
ASDE
ASR
ATC
ATCT
AWOS
AZ
BRL
CAT
CFR
CFW
Ccwy
DME
DXF
format
EDS
EL
FBO
GS
GVGI
IFR
IGES

ILS
M
IMC
LDA
LDIN
LIRS
LOC
MALS

MALSF

MALSR

MLS
MM
MSL
NAVAID
NCDC

Airport Airspace Analysis

Advisory Circular

Airport Design

Airplane Design Group

Airport Improvement Program
Airport Layout Plan

Approach Lighting System

Airport Reference Code

Airport Reference Point
Accelerate-Stop Distance Available
Airport Surface Detection Equipment
Airport Surveillance Radar

Air Traffic Control

Airport Traffic Control Tower
Automated Weather Observing System
Azimuth

Building Restriction Line

Category

Code of Federal Regulation

Center Field Wind

Clearway

Distance Measuring Equipment
AutoCAD Drawing Interchange file

Environmental Data Service

Elevation

Fixed Base Operator

Glide Slope

Generic Visual Slope Indicator
Instrument Flight Rules

Initial Graphics Exchange Specification
file format

Instrument Landing System

Inner Marker

Instrument Meteorological Conditions
Landing Distance Available

Lead-In Lights

Low Impact Resistant Supports

Localizer

Medium Intensity Approach Lighting
System

Medium Intensity Approach Lighting
System with Sequenced Flashers

Medium Intensity Approach Lighting
System with Runway Alignment Indicator
Lights

Microwave Landing System

Middle Marker

Mean Sea Level

Navigational Aid

National Climatic Data Center

|NDB

NP
NTIS
ODALS

OFA
OFZ
oM

P

PAPI
RAIL
ROFA
RPZ
RSA
RVR
RW
SWy
TERPS
TH

TL
TODA
TORA
TSA
TVOR

Nondirectional Beacon

Mon-Precision (Markings)

National Technical Information Service
Omnidirectional  Approach  Lighting
System

Object Free Area

Obstacle Free Zone

Outer Marker

Precision (Markings)

Precision Approach Path Indicator
Runway Alignment Indicator Lights
Runway Object Free Area

Runway Protection Zone

Runway Safety Area

Runway Visual Range

Runway

Stopway

Terminal Instrument Procedures
Threshold

Taxilane

Takeoff Distance Available

Takeoff Run Available

Taxiway Safety Area

Very High Frequency Omnirange located
on an airport

Taxiway

United States Geological Service

Visual (Markings)

Takeoff decision speed

Takeoff safety speed

Visual Flight Rules

Lift-off speed

Stalling speed or the minimum steady
flight speed in the landing configuration
Very High Frequency Omnirange
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marking and [ighting ...........cccoveiiiinniniienee 69

pavement heating..........covvvereeerieeniee e 70

SECUNMLY TENCES......oiiieiiii e 70
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Category 111 (CAT 1) RUNWAY .....oovveiiiieiieeieeeee 2
Center Field Wind (CFW) Installations............ccccceee.. 66
ClEar ZONE....c.eieeeeeeee e 1
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defiNitioN ..o 1
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Computer Program..........cccocceeeeenuee. 34, 35, 88, 146, 153
Crosswind RUNWEY .........ccceerierinieeiniie e 10, 87
Crosswinds
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CHEEITAL e 275, 276

defiNitioN ..o 1
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FAA Studies of ODJECLS........ccceevieieeiieeeie e 6, 13
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Federal ASSISIANCE. ......covviiieiieiee e 6
Frangible NAVAID

AefiNitioN.....cceeieee e 2
HaNQAIS.....co i 118
Hazard to Air Navigation

AefiNitioN ..o 2

determination .........cccceeveeneeneenee e 6

PreSUMPLION. .....c..veiiiie et 2
HOIAING BaY ..ot 34
Holdline

TO FUNWAEY ... 10, 14, 15, 139
Inner-approach OFZ

AefiNitioN.....cceeieeeee e 2

SEANAANAS ... 22
Inner-transitional OFZ

AefiNitioN.....cceeieee e 2

SEANAANAS ..o 22
Instrument Approach Procedures...........ccooeevveeineene 291
Instrument Landing System (ILS)

e FOPE .eeiiieeee et 61, 62

[OCAIZEN ... 61, 62

Marker DEaCONS........cceveeiiere e 61, 63
Jet Blast

heat effects........cooeeieeie 77

PrESSUMES. .....eeiiiereeeeatieeeeeiiee e et e e e seee e e s sbee e e 77

VElOCity diStanCes........ooouveiieriieeee e 77
Landing Distance Available (LDA)

AefiNitioN ... 2

[eNGN ..o 276
Large Airplane

AefiNitioN ..o 2
Lead-in Lighting System (LDIN) .......ccocoviiiiiniienieens 65
LOCA ROIE....ceeiiiiieie e 6
Low Impact Resistant Supports (LIRS)

AefiNitioN ..o 2
Manager's OffiCe .....coovei i 123
MELriC CONVEISION.......eiiiiriieiieiee e 125
Microwave Landing System (MLS) ......ccccoooiiiiienenns 59
Modification of Airport Design Standards ..................... 5
Navigational Aids (NAVAIDs)

clearing requIrements..........cccovceeeree e e s 59

NON-Federal ..........cooveiiiiiiieee e 59

ProteCtioN ........oeiviiiiiiieiie e 59, 67

SHING ettt 59
Nondirectional Beacon (NDB).........ccccocoveieiiiiieniieenns 63
Notice to the FAA

airport development ..........ooocevvienenie e 5

proposed CONSEIUCLION .......ocveieiieeiiee e 6
Object

AefiNitioN ..o 2
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