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2.  MATERIALS:

ROOF:   1.0 KPA (20 PSF)

USING A SEISMICITY: Ss=1.65g AND S =0.75g 1

REINFORCING:  ASTM A615 GRADE 60 (60 KSI)

5. FOUNDATIONS ARE DESIGNED USING 

  AN ALLOWABLE BEARING PRESSURE OF 

  0.75 KG/SQ. CM (1500 PSF), AND BOTTOM 

  OF FOOTINGS ARE PLACED AS SHOWN

  ON DRAWINGS.  GEOTECHNICAL INVESTIGATION

  SHALL CONFIRM BEARING CAPACITY TO BE

  NO LESS THAN 0.75 KG/SQ CM.  IF GEOTECHNICAL

  INVESTIGATION SHOWS LESS THAN 0.75 KG/SQ CM

  THE CONTRACTOR SHALL REDESIGN FOOTINGS 

  BASED ON THE GEOTECHNICAL INVESTIGATION.  

  SEE SPECIFICAITON 01015 PARAGRAPH, GEOTECHNICAL,

  FOUNDATION AND SURVEY.

3. WORK THESE STRUCTURAL DRAWINGS WITH THE 

  STANDARD-DETAILS DRAWINGS.

   

4. A RELATIVE (DATUM) FINISH FLOOR ELEVATION EQUAL TO 

  0.00 M.  IS USED AS REFERENCE ELEVATION FOR ALL 

  STRUCTURAL  DRAWINGS. COORDINATE WITH SITE SPECIFIC

  GRADING PLAN TO BE PROVIDED BY CONTRACTOR.

F1 F1 F1

F1F1F1

TYP.

RB1

R
B
1

RB1

RB1 RB1

R
B
1

(TYP)

R
B
1

C1 (TYP)

1.  DESIGN LOADS (SERVICE)

   LIVE LOADS:

WIND LOADS PER IBC-2003

USING A "3-SECOND" WIND VELOCITY OF 125 KPH (78 MPH), 

EXPOSURE C AND IMPORTANCE FACTOR  I=1.0

EARTHQUAKE LOADS  PER IBC-2003:

OTHERS: 4.8 KPA (100 PSF)

8.9 KN (2.0 K) CONCENTRATED LOAD

CONCRETE:  28 MPa (4 KSI)

CYLINDER STRENGTH AT 28 DAYS

SCALE = 1:50

FOUNDATION AND SLAB PLAN
S-101

1

SCALE = 1:50

ROOF FRAMING PLAN
S-101

2

S-101
SHEET --- OF ---

1

S-501

2

S-503

200 CONCRETE SLAB W/

Ø13@200 EW, TOP&BOT

REFER TO DWG S-503

200 CONCRETE SLAB W/ Ø 13 

@ 300 O.C., E.W., TOP & BOT. 

REFER TO DETAIL 4/A-502

6. REFER TO DWG S-502 FOR COLUMN SCHEDULE.

7. REFER TO DWG S-501 FOR FOOTING SCHEDULE.

8. REFER TO DWG S-503 FOR BEAM SCHEDULE.
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FOOTING SCHEDULE

MARK

CONCRETE DIMENSIONS

LENGTH THICKNESS TOP BOTTOMWIDTH

F1

REMARKS

7 EXPANSION JOINT MATERIAL 

WITH SEALANT AT TOP

FINISH GRADE

STD HOOK, TYP 

SCHEDULED BOT.

REINFORCEMENT

TOP REINFORCEMENT 

WHEN SHOWN ON

SCHEDULE

CONC SLAB

REFER TO PLAN

1600 300

100 CAPILLARY WATER 

BARRIER (TYP)

5-  Ø25 E.W.

REINFORCEMENT

  

7mm EXPANSION JOINT  MATERIAL

AND SEALANT AT TOP 

FINISH GRADE

SLAB-ON-GRADE
20mm CHAMFER

COLUMN FACE

BEYOND

1. HORIZONTAL STEM WALL AND FOOTING 

  REINFORCEMENTS ARE CONTINUOUS THROUGH

  COLUMN AND COLUMN FOOTING

2. AT DISCONTINUOUS STEM WALL BARS TERMINATE

  WITH STANDARD HOOK IN COLUMN. FOOTING

  BARS TERMINATE WITH 600 MM EMBEDMENT 

  IN COLUMN FOOTING.

200 CMU WALL, ALL CELLS

OF CMU SHALL BE FULLY 

GROUTED

1600

+0.00

6
 S

P
A

C
E

S
 @
 1

0
0
 

+0.00

REFER TO TYPICAL COLUMN FOOTING DETAIL THIS SHEET
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EQUAL
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R

SCH. WIDTH      (NOTE: SCH. LENGTH OTHER DIRECTION)

EQUAL

1
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NTS

SECTION
S-501

1

100

300 300 300

3
0
0

0
 C

L
R

7
5
 C

L
R

900

1
5
0
0

8
0
0
 M

IN

200 200

S-501
SHEET --- OF ---

TITLES: 6.35mm = 1/4" (ARIAL TTF)

TYPICAL COLUMN FOOTING

TYPICAL WALL FOOTING

NTS

DETAIL
S-501

2

NOTES: 

REFER TO COLUMN SCHEDULE ON

DWG S-502 FOR COLUMN SIZE AND

REINFORCEMENT 

DOWELS SAME SIZE AND NUMBER OF 

SCH. COL VERTICAL REBARS.

PROVIDE COMPRESSION LAP SPLICE.

FOR THICKNESS & REINFORCEMENT,

REFER TO SHEET S-101 
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SPLICE

STIR.

L

 

COLUMN  GRIDS COLUMN

 TYPE

COLUMN SCHEDULE

WIDTH DEPTH

CONCRETE DIMENSIONS

  VERTICAL 

REINFORCEMENT

SPACINGSIZE

    TIE 

REINFORCEMENT

13

TYPICAL BEAM TO COLUMN END CONNECTION TYPICAL BEAM TO COLUMN INTERIOR CONNECTION

SLAB STEEL NOT SHOWN

FOR CLARITY

5
0
 

5
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0
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2-  Ø13 TIES (TYP)

LOCATE 2 TIES AT EQUAL 

SPACING TYPICAL ALL 

CONNECTIONS

F

F

F

F
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F

SEE COLUMN

SCHEDULE

F

F

F

F

F

F

SEE COLUMN

SCHEDULE

F

F

F

FF

F

F

F
F

TENSION LAP SPLICE

AS REQUIRED OR

WHERE INDICATED

ON PLAN

TENSION LAP SPLICE

AT CENTER OF SPAN,

AS REQUIRED OR 

WHERE INDICATED 

ON  DRAWINGS

TYP.

TYP.

REFER BEAM SCHEDULE FOR SIZE OF BEAM

AND REINFORCEMENT STEEL NOT SHOWN

F

SCHEDULE BOT,

REINF.

SCH. TOP REINF.

STD. HOOK (TYP.)

C1

T
Y

P
.

TYP.

C
L

R
.

T
Y

P
.

SCHEDULE

VERT. REINF.

REFER TO PLAN FOR REBARS

AND SLAB THICKNESS

SLAB-ON-GRADE WITH TOP & BOTTOM REINFORCEMENTS

A-1, A-2, A-3

B-1, B-2, B-3 C1 400 400 300

NOTES:  1. REFER TO DETAILS B&C/S-3 AND A/S-2 

FOR TYPICAL COLUMN DETAILS.

L/4

REFER TO SPECIFICATION 

FOR SUBGRADE REQUIREMENTS

100 CAPILLARY 

WATER BARRIER

2
0
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4
0
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L
E
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R

INTERMEDIATE
STIR.

END STIR.

INTERMEDIATE STIR.

50

4
0
 C

L
R
.

50

END STIR.
END STIR.
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0
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L
R
.

1- Ø16 ADDITIONAL INTERMEDIATE REINF.

FOR BEAM DEPTH MORE THAN 600

BUT LESS THAN 750.

NTS

COLUMN TYPE
S-502

1

EQ.EQ.

E
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.
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.

TYP.

CLR.
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SCH. WIDTH
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40

SCH. TIES
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MARK REMARKS

BEAM SCHEDULE

STIRRUP REINFORCEMENT

CONCRETE DIMENSIONS FLEXURAL REINFORCEMENT

SIZE TYPE

SPACING

ENDS INTERMEDIATEWIDTH DEPTH TOP BOTTOM

RB1

STANDARD

HOOK

F

F

F

F

50F

F

TENSION LAP SPLICE,

AS REQUIRED OR

WHERE INDICATED ON

SLAB PLAN

TENSION LAP SPLICE

AT CENTER OF SPAN,

AS REQUIRED OR WHERE

INDICATED ON SLAB PLAN

SPAN VARIESF

F

NOTE:  REFER TO DETAILS B&C/S-3 FOR TYPICAL BEAM ELEVATIONS AND SECTION 1/S-4 FOR TYPICAL BEAM SECTION.

400 700 4- Ø22 160 320

& SPLICE

F

F

SCH. STIR.

S
C

H
. 

D
E

P
T

H

SCH. TOP REINF.

SCH. BOT. REINF.

EQUALEQUAL

REFER TO ROOF PLAN FOR

SLAB THICKNESS AND REINF.

REFER B&C/S-3

CAP BOND BEAM 

FF

SCH. WIDTH

+3.20

REFER TO ARCH DWGS FOR

PITCHED ROOFING DETAILS

20mm THICK COMPRESSIBLE 

MATERIAL WITH SEALANT AT ENDS 

(TYP) OR BACKER ROD WITH SEALANT 

(TYP).

FACE OF

 BEAM

W/ 2- Ø13

REFER PLAN FOR SLAB THICKNESS

AND REINFORCEMENT

4- Ø22 Ø13

NTS

STRUCTURAL SLAB WITH TOP AND BOTTOM REINFORCEMENTS
S-503

1

NTS

SECTION
S-503

2

200 CMU (EXTERIOR) WALL
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SCALE = 1:50

FLOOR PLAN
A-101

1

SCALE = 1:50

ROOF PLAN
A-101

2

SCALE = 1:50

BUILDING SECTION
A-101

3

SCALE = 1:50

ELEVATION
A-101

4

WATER BOOSTER 

PACKAGE UNIT

METAL GUTTER AND

DOWNSPOUT (TYP)

SLOPE SLOPE

2000 x 1500

CONC. STOOP

PREFINISHED METAL ROOFING 

OVER 50X100 WOOD TRUSS 

FRAMING & REINFORCED 

CONCRETE DECK

PAINTED STUCCO ON 

50mm RIGID INSULATION 

OVER 200mm REINFORCED 

CMU 

METAL GUTTER WITH

DOWNSPOUT AND

SPLASH BLOCK (TYP)

PAINTED CMU

ROOF EDGE 

ABOVE

200mm CONCRETE

MASONRY UNIT (CMU)

ALL CELL FILL WITH

GROUT (TYP)

ROOF EDGE 

400mm CONCRETE

COLUMNS (TYP)

RIDGE VENT

1
10

RIDGE VENT

1
10

PREFINISHED 

METAL FASCIA

GALVANIZED FLUSH 

(F) HOLLOW METAL 

DOOR & FRAME

PRECAST CONCRETE 

SPLASH BLOCK (TYP)

SEE TYPICAL 

SECTION AT EAVE ON 

SHEET SA-3
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BDD

1275

B

SM3

EF

I-1

SEE NOTE 3

UH

I-1

C

SM3

A

SM3

500X500 SAND LOUVER

WITH 500X500X50 THICK

WASHABLE METAL FILTER

EF-I-1

T

1275

FD 80

80 W

EXTEND DRAIN AWAY FROM BUILDING AND

TERMINATE DISCHARGE TO DAYLIGHT

(AT GRADE)

SCALE = 1:50

HVAC PLAN
M-101

1

SCALE = 1:50

PLUMBING PLAN
M-101

1
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UH

FC

S

M

S

PB

R

TIM

TC

J

J

G

PS

TVSS

CP

BD

S

S

S

B

E

LC

PC

CF

D

EPO

F

F

FACP

F

D

H

F

TELECOMMUNICATIONS (CONTINUED)

UNIT HEATER - FURNISHED BY MECHANICAL 
CONTRACTOR, ELECTRICAL CONTRACTOR 

FAN COIL - FURNISHED BY MECHANICAL 
CONTRACTOR, ELECTRICAL CONTRACTOR 
SHALL INSTALL AND PROVIDE POWER

MOTOR STARTING SWITCH - 20A RATED

NEW PANELBOARD - SURFACE

NEW PANELBOARD - RECESSED

AS NOTED ON DRAWINGS- "SEE SPEC."
RELAY WITH RATING AND NUMBER OF POLES

ASTRONOMICAL TIME CLOCK- "SEE SPEC."

FUSIBLE SAFETY SWITCH

JUNCTION BOX - CEILING

TRANSIENT VOLTAGE SURGE SURPRESSOR

NON-FUSIBLE SAFETY SWITCH

EXISTING PANELBOARD

DISTRIBUTION PANELBOARD

KEY SWITCH - 20A RATED
K

M

MOTOR

PULL BOX

JUNCTION BOX

TIME CLOCK

POWER SUPPLY

CONTROL PANEL

TRANSFORMER (DRAWN TO SIZE)

GENERATOR

POWER

GROUND CABLE OR EQUIPMENT

CURRENT TRANSFORMER

INDICATES NEW ELECTRICAL EQUIPMENT

INDICATES NEW CONTROL WIRING AND CONDUIT

EQUIPMENT OUTLINE

C

TRANSFORMER

CAPACITOR

GROUND

CONTACT (NORMALLY OPEN)

CONTACT (NORMALLY CLOSED)

AUTOMATIC TRANSFER SWITCH

MANUAL DOUBLE THROW SWITCH

TO BUILDING STEEL COLUMN

LEVEL TO LEVEL CABLE

GROUND ROD TRIPOD, SPACED 10 FEET
APART.

GROUND CONDUCTOR CAD WELDED
SINGLE LINE SYMBOLS

SWITCH

BREAKER

FUSE

G

G

G

G

WATER TIGHT

WIRE GUARD

INTERRUPTER
WEATHERPROOF/GROUND FAULT

WEATHERPROOF

WT

WP

WPG

WG

UNDERGROUND TELEPHONE

WALL MOUNTEDW

UT

LIGHTNING PROTECTION

AIR TERMINAL 1/2"O.D. X 12’ SOLID
COPPER, NICKEL PLATED ON

EQUIPMENT AIR TERMINAL

GROUND PLATE

EXPOSED ON BUILDING EXTERIOR SURFACE
MAIN GROUND CONDUCTOR EXPOSED ON

TEST WELL WITH GROUND ROD(S)

GROUND CONDUCTOR CAD WELDED TO

WITHIN CONSTRUCTION
MAIN GROUND CONDUCTER CONCEALED

GROUND ROD 

ADHESIVE BASE.

G

G

G

G

EQ

EMERGENCY POWER OFF PUSH BUTTON

CONNECTION

CONNECTION
SHALL INSTALL AND PROVIDE POWER

BUS DUCT VERTICAL

TERMINATED ABOVE NEAREST ACCESSIBLE CEILING OR
WALL MTD. TELEPHONE OUTLET WITH 3/4" RACEWAY

AFF. U.N.O. WITH 1" RACEWAY TERMINATED ABOVE
COMBINATION TELEPHONE/DATA OUTLET(S) @ 18"

W

NEAREST ACCESSIBLE CEILING OR TO TELE/DATA

TO TELEPHONE TERMINAL BOARD IF NO ACCESSIBLE

INDICATES NUMBER OF TELEPHONE OUTLET(S)(x)T
AND ASSOCIATED CABLING

INDICATES NUMBER OF DATA OUTLET(S)(x)D
AND ASSOCIATED CABLING

INDICATES NUMBER OF TELEPHONE OUTLETS(x)TF
AND ASSOCIATED CABLING WITH 1 OUTLET
AND CABLE DEDICATED FOR FAX

TERMINAL AREA IF NO ACCESSIBLE CEILING AVAILABLE.
SEE TELE/DATA RISER DIAGRAM FOR OUTLET AND
CABLE DESCRIPTION

CEILING AVAILABLE. SEE TELE/DATA RISER DIAGRAM
FOR OUTLET AND CABLE DESCRIPTION

BUS DUCT HORIZONTAL

DISCREPANCIES TO THE ARCHITECT PRIOR

LIGHT FIXTURES WITH THE ARCHITECT’S
COORDINATE THE FINAL LOCATIONS OF ALL 

REFLECTED CEILING PLANS. REPORT ANY 

LOCATION OF ALL UNDERGROUND UTILITIES
WITHIN THE CONSTRUCTION AREA THREE (3)
WORKING DAYS NOTICE BEFORE COMMENCE

THE CONTRACTOR SHALL VERIFY THEG3.

DIGGING.  NOTIFY THE LOCAL OR STATE

G2.

TO INSTALLATION.

WITH THE SYMBOL LIST. IT SHALL BE
ALL SYMBOLS SHOWN ON THE PLANS

INDICATED ON THE SYMBOL LIST WITH

ELECTRICAL CONTRACTOR SHALL COORDINATE

THAT IS SHOWN ON THE PLANS AND NOT

UNLESS OTHERWISE NOTED, PROVIDE ALL

TO VERIFY THE INTENT OF ANY SYMBOL

EQUIPMENT SHOWN ON THE PLANS. THE

THE RESPONSIBILITY OF THE CONTRACTOR

GENERAL PROJECT NOTES:

G1.

THE REQUIRED TIME BEFORE COMMENCING
AUTHORITY HAVING JURISDICTION AND WAIT

G4.

WITH THE OTHER TRADE CONTRACTORS TO
FIXTURES AND OTHER EQUIPMENT LOCATIONS
CONDUIT RUNS, CABLE TRAY, LIGHTING
THE CONTRACTOR SHALL COORDINATE

G5.

THE ENGINEER PRIOR TO BID.

SHALL BE PERFORMED USING THE LOCAL
DIFFER FROM THE LOCAL ONES, ALL WORK
THE DRAWINGS AND IN THE SPECIFICATIONS
WHERE VOLTAGES AND FREQUENCIES ON

G6.

VOLTAGES AND FREQUENCIES.

SIZE SHALL BE 20mm.  THE MINIMUM
SHALL BE 4mm2.  THE MINIMUM CONDUIT
THE MINIMUM WIRE SIZE ON THE PROJECT

G7.
OF 6 DUPLEX SOCKETS ON A 20A SINGLE
THE CONTRACTOR SHALL PUT A MAXIMUM

G8.
TECHNICAL REVIEW, DRAWINGS, AND
WHERE THE 1010 SCOPE REVIEW, 1015

G9.

SPECIFICATIONS DIFFER FROM AMERICAN
CODES OR STANDARDS THE 1010, 1015,

SHALL BE DONE IN ACCORDANCE WITH
WORK FOR THE AMMUNITION SUPPLY POINT

G10.

DEPARTMENT OF DEFENSE STANDARD

SURFACE MOUNTED UNLESS OTHERWISE
ALL CONDUIT AND DEVICES SHALL BE

SINGLE POLE SWITCH - 20A RATED

LIGHTING CONTACTOR

PHOTOCELL VOLTAGE TO MATCH

INDICATED ON DRAWINGS
NUMBER OF FIXTURES PER POLE AS
POLE MOUNTED SITE LIGHTING FIXTURE-

CIRCUITRY

4

3

4-WAY SWITCH - 20A RATED

3-WAY SWITCH - 20A RATED

WALL MOUNTED LIGHT FIXTURE

BATTERY PACK WITH HEADS AS INDICATED

REMOTE HEAD FOR BATTERY PACK

INDICATED ON DRAWINGS
EXIT SIGN - DIRECTIONAL ARROWS AS 

ON DRAWINGS

LIGHTING FIXTURE ON NORMAL/EMERGENCY

DOWNLIGHT

SCHEDULE FOR MORE INFORMATION
LIGHTING FIXTURE - SEE FIXTURE

LIGHTING

a SMALL CASE LETTERS REPRESENTS LAMP(S) / 

SENSOR THIS INDICATES SENSOR WITH MANUAL
SWITCHES. WHEN USED WITH AN OCCUPANCY

OVERRIDE SWITCH

EXTERIOR DIRECTIONAL LIGHTING FIXTURE

LIGHT/HEATER/FAN - FURNISHED BY

JUNCTION BOX FOR CONNECTION TO
GARBAGE DISPOSAL

INDICATES MOUNT DEVICE ABOVE COUNTER TOP

GF

RECEPTACLES

WP

TYPE

DUPLEX 20A BRITISH STANDARD UNSWITCHED
SOCKETS - GROUND FAULT INTERRUPTER 

DUPLEX 20A BRITISH STANDARD UNSWITCHED

POWER CONNECTION
CONTRACTOR SHALL INSTALL AND PROVIDE
MECHANICAL CONTRACTOR, ELECTRICAL 

EXP

ELECTRIC WATER HEATER

GF

SOCKETS 

TYPE WITH WEATHERPROOF COVER

DUPLEX 20A BRITISH STANDARD UNSWITCHED
SOCKETS - GROUND FAULT INTERRUPTER 

DUPLEX 20A BRITISH STANDARD UNSWITCHED
SOCKETS - EXPLOSION PROOF

WEATHERPROOF / EXPLOSION PROOF 
EMERGENCY POWER OFF PUSH-BUTTON TO
BE INTERCONNECTED WITH GENERATOR 
SHUT DOWN CONTROL

CF CEILING FAN - REFER TO SPECIFICATION

SCHEDULE FOR MORE INFORMATION
LIGHTING FIXTURE - SEE FIXTURE

TELECOMMUNICATIONS

TELEPHONE OUTLET(S) @ 18" AFF. U.N.O. WITH
3/4" RACEWAY TERMINATED ABOVE NEAREST
ACCESSIBLE CEILING OR TO TELEPHONE TERMINAL
BOARD IF NO ACCESSIBLE CEILING AVAILABLE. SEE
TELE/DATA RISER DIAGRAM FOR OUTLET AND
CABLE DESCRIPTION

DATA OUTLET(S) @ 18" AFF. U.N.O. WITH 3/4"
RACEWAY TERMINATED ABOVE NEAREST ACCESSIBLE
CEILING OR TO DATA EQUIPMENT RACK IF NO
ACCESSIBLE CEILING AVAILABLE. SEE TELE/DATA
RISER DIAGRAM FOR OUTLET AND CABLE DESCRIPTION

FIRE ALARM

FIRE ALARM STROBE - WALL MOUNTED

FIRE ALARM AUDIBLE/STROBE - WM

FIRE ALARM PULL STATION

CABLE TRAY ("X" DENOTES WIDTH)CT-X

CONDUIT TURNED DOWN

CONDUIT TURNED UP

LOW VOLTAGE WIRING AND CONDUIT

ABOVE CEILINGS, SURFACE MOUNTED

HOME RUN BACK TO PANEL

BRANCH CIRCUIT WIRING - UNDER FLOOR

BRANCH CIRCUIT WIRING CONCEALED

BRANCH CIRCUIT WIRING - #10 AWG

LV

MISCELLANEOUS

INDICATES CONTINUATION OF LINE

FIRE ALARM CONTROL PANEL
WITH BATTERY BACKUP

ON WALLS

UNDERGROUND ELECTRIC

UNDERGROUND FIBERUF

UE

TELEPHONE

TWIST LOCK

SURGE SUPPRESSION

TAMPER PROOFTP

TL

T

SS

RELOCATE

SINGLE LINE

RELOCATED

SL

RED

REL

PAGING SYSTEM

NON-FUSED SAFETY SWITCH

NORMAL/EMERGENCY

PA

NFSS

NE

HOA HAND-OFF AUTO

LOW VOLTAGE

M

LV

MOTOR

INCANDESCENT

ISOLATED GROUND

INFRARED

K

IG

KEY

ICD

I

FLUORESCENT

FIBER OPTIC

FUSED SAFETY SWITCH

GROUND FAULT INTERRUPTERG

FSS

FO

FL

EMERGENCY POWER OFF

EXPLOSION PROOF

FIRE ALARM

FLUSH FLOOR MOUNTEDFF

EXP

F

EPO

EMERGENCYE

ABOVE FINISHED FLOOR

CEILING MOUNTEDC

AFF

DENOTATIONS & ABBREVIATIONS

ELECTRICAL CONTRACTOREC

MECHANICAL CONTRACTORMC

PLUMBING CONTRACTORPLC

GENERAL CONTRACTORGC

INSTALLED BY MC AND CONNECTED BY
DUCT DETECTOR - PROVIDED BY EC,

HEAT DETECTOR CEILING MOUNTED

EC

FIRE ALARM HORN/STROBE - WM

S SMOKE DETECTOR

FIRE ALARM (CONTINUED) DENOTATIONS & ABBREVIATIONS (CONT.)

TO DIG.

AVOID CONFLICTS.

POLE CIRCUIT.

DRAWINGS, AND SPECIFICATIONS SHALL
RULE.

DOD 6055.9-STD.

INDICATED.

SECTION 26 20 00

BREAKER SIZE SHALL BE 20 AMPS.

E-001
SHEET --- OF ---

E
L
E

C
T

R
IC

A
L

S
Y

M
B

O
L
S
 A

N
D
 A

B
B

R
E

V
IA

T
IO

N
S

A

6

B C D

5

4

3

2

1

E F G H

D
E

S
C

R
IP

T
IO

N
D

A
T

E
S

Y
M

B
O

L
A

P
R

SHEET

REFERENCE

NUMBER:

US ARMY CORPS

OF ENGINEERS

AFGHANISTAN

ENGINEER DISTRICT

D
E

S
IG

N
E

D
 B

Y
:

_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_

_
_
_
_
_
_
_
_
_
_

_
_
_
_
_
_
_
_
_
_
_
_
_

_
_
_
_
_
_
_
_
_
_
_
_

x
x
-x

x
-x

x

_
_
_
_
_
_
_
_
_
_
_
_
_

x
x
-x

x
-x

x

_
_
_

D
A

T
E
:

R
E

V
.

D
W

N
 B

Y
:

C
K

D
 B

Y
:

D
E

S
IG

N
 F
IL

E
 N

O
.

R
E

V
IE

W
E

D
 B

Y
:

F
IL

E
 N

A
M

E
:

S
U

B
M
IT

T
E

D
 B

Y
:

D
R

A
W
IN

G
 C

O
D

E
:

P
L

O
T
 S

C
A

L
E
: 

C
O

N
T

R
A

C
T
 N

O
.

E
N

G
IN

E
E

R
IN

G
 A

N
D

C
O

N
S

T
R

U
C

T
IO

N
 D
IV
IS
IO

N

U
.S
. 

A
R

M
Y
 C

O
R

P
S
 O

F
 E

N
G
IN

E
E

R
S

A
F

G
H

A
N
IS

T
A

N
 E

N
G
IN

E
E

R
 D
IS

T
R
IC

T

A
P

O
 A

E
 0

9
3
5
6

A
E

D

A
E

D

A
S
 S

H
O

W
N

A
E

D
K

A
B

U
L
, 

A
F

G
H

A
N
IS

T
A

N

C
N

P
A
 H

E
A

D
Q

U
A

R
T

E
R

S
 C

O
M

P
O

U
N

D

B
O

O
S

T
E

R
 P

U
M

P
 B

U
IL

D
IN

G



 

 

2.COORDINATE LOCATION OF ALL ELECTRICAL FIXTURES AND

EQUIPMENT WITH ALL OTHER TRADES.

 

  

MECHANICAL DRAWINGS.

 

RESPONSIBILITY TO DESIGN AND PROVIDE PROPERLY SIZED

 

BASED ON THE ACTUAL NAMEPLATE OF THE SUPPLIED EQUIPMENT.

M

M M

SCALE

LIGHTING AND POWER PLAN
E-101

1

EF

I-1

UH

I-1

SM

2020

PANEL LPBP

L
P

B
P
-1

0

LPBP-9

L
P

B
P
-1

0

L
P

B
P
-1

0

L
P

B
P
-7

LPBP-1
 

NOTE 6

LPBP-2

S

BB

B B

C

LPBP-8

G

50 MM SQ BARE COPPER GROUND

SEE XE-1 FOR CONTINUATION

NOTES:

E-101
SHEET --- OF ---

L
IG

H
T
IN

G
 A

N
D
 P

O
W

E
R
 P

L
A

N

1. FOR LEGEND AND ABBREVIATIONS SEE DRAWING E-001.

3. ALL WIRING SHALL BE SURFACE MOUNTED IN METAL CONDUIT.

4. FOR EXACT LOCATION OF MECHANICAL EQUIPMENT SEE 

PUMPS AS REQUIRED PER SCOPE OF WORK FOR THIS PROJECT.

5. DESIGN IS BASED ON TWO 3 HP PUMP. IT IS CONTRACTORS’

6. CONTRACTOR SHALL CONFIRM THAT ALL CIRCUIT RATINGS ARE 

1

A

3

B

2

A

6

B C D

5

4

3

2

1

E F G H

D
E

S
C

R
IP

T
IO

N
D

A
T

E
S

Y
M

B
O

L
A

P
R

SHEET

REFERENCE

NUMBER:

US ARMY CORPS

OF ENGINEERS

AFGHANISTAN

ENGINEER DISTRICT

D
E

S
IG

N
E

D
 B

Y
:

_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_

_
_
_
_
_
_
_
_
_
_

_
_
_
_
_
_
_
_
_
_
_
_
_

_
_
_
_
_
_
_
_
_
_
_
_

x
x
-x

x
-x

x

_
_
_
_
_
_
_
_
_
_
_
_
_

x
x
-x

x
-x

x

_
_
_

D
A

T
E
:

R
E

V
.

D
W

N
 B

Y
:

C
K

D
 B

Y
:

D
E

S
IG

N
 F
IL

E
 N

O
.

R
E

V
IE

W
E

D
 B

Y
:

F
IL

E
 N

A
M

E
:

S
U

B
M
IT

T
E

D
 B

Y
:

D
R

A
W
IN

G
 C

O
D

E
:

P
L

O
T
 S

C
A

L
E
: 

C
O

N
T

R
A

C
T
 N

O
.

E
N

G
IN

E
E

R
IN

G
 A

N
D

C
O

N
S

T
R

U
C

T
IO

N
 D
IV
IS
IO

N

U
.S
. 

A
R

M
Y
 C

O
R

P
S
 O

F
 E

N
G
IN

E
E

R
S

A
F

G
H

A
N
IS

T
A

N
 E

N
G
IN

E
E

R
 D
IS

T
R
IC

T

A
P

O
 A

E
 0

9
3
5
6

A
E

D

A
E

D

A
S
 S

H
O

W
N

A
E

D
K

A
B

U
L
, 

A
F

G
H

A
N
IS

T
A

N

C
N

P
A
 H

E
A

D
Q

U
A

R
T

E
R

S
 C

O
M

P
O

U
N

D

B
O

O
S

T
E

R
 P

U
M

P
 B

U
IL

D
IN

G





WALL

3/4" HB, ROUGH BRASS W/

NON-REMOVABLE VACUUM BREAKER

& ROUND HANDLE

1/8" X 1" WIDE COPPER PIPE STRAP

1/4" ANCHOR BOLT

STOP COCK

FINISHED GRADE

HOSE BIBB-EXTERIOR

NTS ( WARM CLIMATE )

1/15/88 40

6
"

1
8
"

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text
XXX

N2AESSS7
Typewritten Text
XXX



2
1
4
1
4

1
2
1
3
4
6

GALVANIZED STEEL PIPE 200

GALVANIZED STEEL PIPE 150

1
4
2
7
6
0

RICH MORTAR PAD

CONCRETE FOUNDATION

DOOR OPENING 

120 x 500mm 

2
8
5
5
2
0

R
142760

LIGHTING LUMINAIRE 

IP65, WITH 250W MH LAMP

RICH MORTAR PAD

FLANGE

GALVANIZED STEEL PIPE 150

8
0
0
0

50mm DIA PVC CONDUIT 

FINISHED GRADE

50mm DIA PVC CONDUIT 

FINISHED GRADE

N12@250

N12@250

N
1
2

@
2
5
0

N12@250

4N12@250 E.W.

4
5
5
5
4
4

379620

4
5
7
6
8
0

381400

SCHEDULE- 40

D 100

D 150

OR GROUT(30mm)

GALVANIZED STEEL 

PIPE 150

CONCRETE FOUNDATION 

FLANGE (R=150MM & t=20mm)
GALVANIZED

 STEEL PIPE 150

50mm DIA PVC CONDUIT 

SCHEDULE- 40

8 HOLES 16+1.5 mm

GALVANIZED STEEL 

GALVANIZED STEEL

20X3000 MM COPPER CLAD 

STEEL GROUND ROD

CADWELD CONNECTION

762MM MIN.

GROUND 

WIRE

4
5
5
3
6
4

379470

142760

356900

3
8
1
7
0
0

381700

1
4
2
7
6
0

S
O

L
IC
IT

A
T
IO

N
 N

O
.:

F
IL

E
 N

A
M

E
:

D
W

N
 B

Y
:

C
K

D
 B

Y
:

D
E

S
IG

N
E

D
 B

Y
:

D
E

S
C

R
IP

T
IO

N
M

A
R

K
A

P
P

R
.

D
A

T
E
:

F
IL

E
 N

U
M

B
E

R
:

S
IZ

E
:

S
U

B
M
IT

T
E

D
 B

Y
:

P
L

O
T
 S

C
A

L
E
:

P
L

O
T
 D

A
T

E
:

D
A

T
E

M
A

R
K

D
E

S
C

R
IP

T
IO

N

C
O

N
T

R
A

C
T
 N

O
.:

SHEET

IDENTIFICATION

D
A

T
E

A
P

P
R
.

fi

US Army Corps

of Engineers

W
A

S
T

E
 W

A
T

E
R
 T

R
E

A
T

M
E

N
T
 L

A
G

O
O

N
 S

Y
S

T
E

M

A
N

S
I 

D

B
R
IA

N
 J

O
H

N
S

O
N
 P

E

B
R
IA

N
 J

O
H

N
S

O
N
 P

E

B
R
J

B
R
J

2
0
0
0
:1

H
-#

#
-#

#
#
#
#

A
F

G
H

A
N
IS

T
A

N
 E

N
G
IN

E
E

R

U
.S
. 

A
R

M
Y
 C

O
R

P
S
 O

F
 E

N
G
IN

E
E

R
S

D
IS

T
R
IC

T
 S

O
U

T
H

W
9
1
7
P

M
-1

0
-C
-#

#
#
#

W
9
1
7
P

M
-1

0
-C
-#

#
#
#

0
6
-J

U
L
-2

0
1
0

0
6
 J

U
L
 1

0

S
T

A
N

D
A

R
D
 D

E
T

A
IL

S
.d

g
n

AFGHANISTAN ENGINEER
DISTRICT SOUTH

E
X

T
E

R
IO

R
 L
IG

H
T
IN

G
 D

E
T

A
IL

C-02

NOTES :

1- ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE SPECIFIED.

2- ALL LEVELS ARE IN METER (M) UNLESS OTHERWISE SPECIFIED

3- AFTER INSTALLATION THE CONTRACTOR SHALL PAINT ALL 

    SCRATCHES WITH CORROSION INHIBITOR ZINC PAINT

A
T
 F

O
B
 D

E
L

A
R

A
M
 I
I

N
IM

R
U

Z
 P

R
O

V
IN

C
E
, 

A
F

G
H

A
N
IS

T
A

N

N2AESSS7
Text Box

N2AESSS7
Text Box

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text
EXTERIOR LIGHTING DETAIL



N2AESSS7
Typewritten Text
XXXXXX

N2AESSS7
Typewritten Text
XXXXXXX

N2AESSS7
Typewritten Text
xxxx

N2AESSS7
Typewritten Text
xxxx

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text
xxxxxxxxxxx

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text



N2AESSS7
Typewritten Text
XXXXXXX

N2AESSS7
Typewritten Text
XXXX

N2AESSS7
Typewritten Text
XXX

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text



updated_barriersM_metric-LANDSCAPE.dgn 3/11/2010 8:48:53 AM

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text
detail-jersey barrier

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text



BOLLARD DETAIL

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text
XXXXXXXXXXXXXXX

N2AESSS7
Typewritten Text
XXXXXXXXXXXXXXX

N2AESSS7
Typewritten Text
XXXXXXXXXXXXXXX

N2AESSS7
Typewritten Text
XXXXXXXXXXXXXXXXXXXXX

N2AESSS7
Typewritten Text
XXXXXXXXXXXXXXXXXXXXX

N2AESSS7
Typewritten Text
XXXXXXXXXXXXXXXXXXXXX

N2AESSS7
Typewritten Text
XXXXXXXXXXXXXXXXXXXXX

N2AESSS7
Typewritten Text
XXXXXXXXXXXXXXXXXXXX

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text
XXXXXXXXX

N2AESSS7
Typewritten Text
XXXXXX

N2AESSS7
Typewritten Text
XXXXXX

N2AESSS7
Typewritten Text
XXXXXX

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text
xxx

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text
XXXXXXXX

N2AESSS7
Typewritten Text
XXXXXXXX

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text
XXX

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text
XXXXXXXXX

N2AESSS7
Typewritten Text
bollard detail

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text

N2AESSS7
Typewritten Text
BOLLARD DETAIL



















SUBMITTAL FORM,Jan 96 PREVIOUS EDITION IS OBSOLETE PAGE 35 OF 36 PAGES

W912ER-09-D-0002

Site-Adapt Design ANA Arch-Span Kandaks

26 53 00.00 40 2.3Exit Lighting Units
2.5.3Accessories

SD-02 Shop Drawings
2.3Exit Lighting Units
2.3Exit Lighting Units

SD-03 Product Data
2.3Exit Lighting Units
2.5.3Accessories

SD-06 Test Reports
3.2Operational Tests

SD-07 Certificates
2.1.1Efficiencies

28 31 64.00 10 SD-02 Shop Drawings
1.4.2Detail Drawings

SD-03 Product Data
2.4Storage Batteries
1.2.2Low Battery Voltage
1.7Special Tools and Spare Parts
1.5 GTechnical Data and Computer

Software
3.5Training
3.6Testing

SD-06 Test Reports
3.6Testing

SD-07 Certificates
Equipment

SUBMITTAL REGISTER
CONTRACT NO.

TITLE AND LOCATION CONTRACTOR

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

A
C
T
I
V
I
T
Y
 
N
O

T
R
A
N
S
M
I
T
T
A
L
 
N
O

S
P
E
C
 
S
E
C
T

DESCRIPTION

ITEM SUBMITTED

P
A
R
A
G
R
A
P
H

#
 
 
 
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N

G
O
V
T
 
O
R
 
A
/
E
 
R
E
V
W
R SUBMIT

APPROVAL
NEEDED

BY

MATERIAL
NEEDED

BY

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

DATE FWD
TO APPR

AUTH/

DATE RCD
FROM

CONTR

DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

MAILED
TO

CONTR/

DATE RCD
FRM APPR

AUTH REMARKS

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)



UFC 3-260-01 
17 NOVEMBER 2008 

 

 
UNIFIED FACILITIES CRITERIA (UFC) 
 
 
 
 

AIRFIELD AND HELIPORT PLANNING 
AND DESIGN 

 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPROVED FOR PUBLIC RELEASE; DISTRIBUTION UNLIMITED 



UFC 3-260-01 
17 NOVEMBER 2008 

 
 
 

UNIFIED FACILITIES CRITERIA (UFC) 
 

AIRFIELD AND HELIPORT PLANNING AND DESIGN 
 
Any copyrighted material included in this UFC is identified at its point of use. 
Use of the copyrighted material apart from this UFC must have the permission of the 
copyright holder. 
 
 
 
U.S. ARMY CORPS OF ENGINEERS  
 
NAVAL FACILITIES ENGINEERING COMMAND  
 
AIR FORCE CIVIL ENGINEER SUPPORT AGENCY (Preparing Activity) 
 
 
Record of Changes (changes are indicated by \1\ ... /1/) 
 
Change No. Date Location 
   
   
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
_____________ 
This UFC supersedes UFC 3-260-01, dated 1 November 2001. 

 
 



UFC 3-260-01 
17 NOVEMBER 2008 

 
FOREWORD 

 
The Unified Facilities Criteria (UFC) system is prescribed by MIL-STD 3007 and provides 
planning, design, construction, sustainment, restoration, and modernization criteria, and applies 
to the Military Departments, the Defense Agencies, and the DoD Field Activities in accordance 
with USD(AT&L) Memorandum dated 29 May 2002. UFC will be used for all DoD projects and 
work for other customers where appropriate. All construction outside of the United States is also 
governed by Status of Forces Agreements (SOFA), Host Nation Funded Construction 
Agreements (HNFA), and in some instances, Bilateral Infrastructure Agreements (BIA). 
Therefore, the acquisition team must ensure compliance with the more stringent of the UFC, the 
SOFA, the HNFA, and the BIA, as applicable.  
 
UFC are living documents and will be periodically reviewed, updated, and made available to 
users as part of the Services’ responsibility for providing technical criteria for military 
construction. Headquarters, U.S. Army Corps of Engineers (HQUSACE), Naval Facilities 
Engineering Command (NAVFAC), and Air Force Civil Engineer Support Agency (AFCESA) are 
responsible for administration of the UFC system. Defense agencies should contact the 
preparing service for document interpretation and improvements. Technical content of UFC is 
the responsibility of the cognizant DoD working group. Recommended changes with supporting 
rationale should be sent to the respective service proponent office by the following electronic 
form:  Criteria Change Request (CCR). The form is also accessible from the Internet sites listed 
below.  

 
UFC are effective upon issuance and are distributed only in electronic media from the following 
source: 
 

 Whole Building Design Guide web site http://dod.wbdg.org/.  
 
Hard copies of UFC printed from electronic media should be checked against the current 
electronic version prior to use to ensure that they are current. 
 
AUTHORIZED BY: 
 
 
______________________________________ 
JAMES C. DALTON, P.E. 
Chief, Engineering and Construction  
U.S. Army Corps of Engineers 

 
 
______________________________________ 
JOSEPH E. GOTT, P.E. 
Chief Engineer 
Naval Facilities Engineering Command 

 
 
______________________________________ 
PAUL A. PARKER 
The Deputy Civil Engineer 
DCS/Installations & Logistics 
Department of the Air Force 

 
 
______________________________________ 
MICHAEL McANDREW 
Director, Facility Investment and 
    Management 
Office of the Deputy Under Secretary of Defense 
    (Installations and Environment) 

  

http://www.wbdg.org/pdfs/ufc_implementation.pdf
http://www.wbdg.org/ccb/browse_cat.php?o=29&c=4
http://dod.wbdg.org/


UFC 3-260-01 
17 NOVEMBER 2008 

 
 

UNIFIED FACILITIES CRITERIA (UFC) 
REVISION SUMMARY SHEET 

 
Document: UFC 3-260-01 
Superseding: UFC 3-260-01, dated 1 November 2001 
 
Description of Changes: This update to UFC 3-260-01: 
 
 Updates and adds references to associated design manuals and publications with related 

standards and criteria 
 Clarifies: the application of criteria to airfields and facilities constructed under previous standards; 

the aircraft wheel load design requirements for drainage structures in shoulder areas and the 
graded area of clear zones; pavement types and surface smoothness criteria near arresting system 
cables; information on limited use helipads 

 Adds: a requirement to file FAA Form 7460-2 for project completion; a requirement for USAF 
activities to develop a construction phasing plan for all projects; new aircraft mission-design series 
to runway classification by aircraft type; new Air Force aircraft arresting systems; information on 
siting criteria for fire hydrants when required adjacent to aprons; an allowance for service roads 
controlled by ATC within the graded area of clear zone; specific wheel load requirements for the 
paved portion of runway overruns and shoulder areas; Service-specific AICUZ guidelines; a new 
Navy and Marine Corps requirement for transverse slope requirements near aircraft arresting 
system cables; criteria for runway and taxiway intersection fillets; new tables and figures; 
information on Navy/Marine Corps exemptions from waivers 

 Revises criteria for: longitudinal grades of runway and shoulders; transverse grade of runway, 
paved shoulder, unpaved shoulder, and area to be graded; runway lateral clearance zones; 
mandatory frangibility zone; rate of longitudinal grade change per 30 meters for fixed-wing 
taxiways; grade of area between taxiway shoulder and taxiway clearance line on fixed-wing 
taxiways; taxiway intersections; paved shoulders on USAF runways with a paved surface wider 
than the minimum needed for the mission; fixed-wing aprons; warm-up pads; siting warm-up pads, 
other aprons, hot cargo spots, and taxiways to these facilities; siting access roads and parking 
areas for access roads; siting compass calibration pads; siting of hazardous cargo pads; hangar 
access aprons; landing zones; rotary-wing landing lanes; aircraft clearances inside hangars; waiver 
processing procedures; compatible use zones; jet blast requirements and blast resistant pavement; 
Air Force tie-downs and static ground; Air Force airfield support facilities; airfield construction 
projects; establishing the building restriction line at USAF bases 

 Revises: Navy/Marine Corps aircraft dimensions 
 
Reasons for Changes: 
 
 Response to AFSAS Mishap ID 305221, F-15C, Class A, Landing Mishap, Final Evaluation, 

20020903FTFA315A, Recommendations 3 & 4 
 Response to HQ ACC/A7OI request that grade allowances be aligned with FAA criteria 
 Response to COE recommendations based on current construction techniques 
 Response to C-32A Class A Mishap, 20060601, Recommendation 7 
 Response to NAVFAC ECO recommendations  
 Response to AFSAS mishap ID 305955, F-15E, Class C, 05022003001C, Recommendation 5.1 
 Improvement to readability of figures and addition of information via new tables and figures 

 
Impact: There are negligible cost impacts; however, these benefits should be realized: 
 
 Increased aircraft safety during runway construction projects 
 Reduced costs for providing paved shoulders on runways wider than 46 meters 
 Reduced costs for grading runway shoulders 
 Improved waiver processing guidelines 
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Non-Unification Issues: Due to differences in mission, aircraft, tactics, mishap potential and mishap 
rates for specific aircraft, not all criteria within this UFC are unified. The primary elements of criteria that 
are not unified are clear zone and accident potential zone (APZ) shapes and sizes, separation distances 
between runways and taxiways, and size and implementation dates for certain protected air space 
elements. Maintaining these differences allows the Services to avoid costs associated with non-mission-
driven changes in airfield configuration and mapping, and acquisition of real property or avigation 
easements. 
 
 Planning: The processes vary among the Services due to differing organizational structures and 

are delineated in separate Service-specific directives. 
 Clear zone and APZ shapes and sizes: These areas are different for each Service and class of 

runway because they are based on the types of aircraft that use the runways and Service-specific 
accident potential. 

 Distances between fixed and rotary wing runways: The distance is greater for Air Force and 
Navy/Marine Corps runways due to the frequency of operations by high-performance aircraft. 

 Increased width of landing lanes for Navy/Marine Corps: The width is increased to prevent rotor 
wash damage to landing lane shoulders and subsequent potential foreign object damage (FOD) 
from large rotary wing aircraft. 

 Lesser width of Class A taxiways on Navy/Marine Corps: No new Navy/Marine Corps Class A 
facilities have been constructed since World War II. The Navy will unify their criteria but must defer 
until the next UFC update to allow for a thorough evaluation. 

 No Navy/Marine Corps requirement for paved shoulders on Class A taxiways: Same rationale as 
for the width of Class A taxiways above. 

 Reduced site distance for Air Force taxiways: Enables the Army and Navy/Marine Corps to operate 
with uncontrolled taxiways. 

 Increased clearance from taxiway centerlines to fixed or mobile obstacles: The Air Force routinely 
operates C-5 aircraft on all Air Force airfields. Use of the reduced clearances slows taxi speeds 
and hinders expedient operations.  

 Reduced distance between taxiway and parallel taxiway centerlines on Army airfields: The Army 
does not routinely simultaneously operate numerous wide-body aircraft on a single airfield. 

 Different Air Force and Navy/Marine Corps intersection geometry: The differences are in the 
methods for widening the pavement prior to intersections. 

 Tow way width differences: The Navy/Marine Corps base tow way width on three general aircraft 
types; the Air Force and Army base tow way width on mission aircraft.  

 Clearance from tow way centerline to fixed or mobile obstacles: The Navy/Marine Corps require 
distance be based on tow way type; the Air Force and Army require clearance be based on mission 
aircraft. 

 Vertical clearance from tow way pavement surface to fixed or mobile obstacles: The Navy/Marine 
Corps require distance be based on tow way type; the Air Force and Army require clearance be 
based on mission aircraft. 

 Differences in apron spacing for parking aircraft: The Navy/Marine Corps apron spacing 
requirements are developed for each aircraft in the inventory. Air Force and Army requirements are 
based on aircraft wingspan. 

 Differences in Air Force and Army apron clearance distance: The Army requires a 38-meter (125-
foot) clearance distance for all Class B aircraft aprons. This distance is sufficient to accommodate 
C-5 aircraft. The Air Force formerly used the same criteria but recently began basing the required 
distance on the most demanding aircraft that uses the apron. This is because all aprons will not 
accommodate C-5 aircraft. 

 Differences in apron layout for rotary wing aircraft: Formerly, Air Force and Army rotary wing criteria 
were slightly different. The Air Force has adopted Army rotary wing criteria as optional and will 
standardize these criteria in the next revision of AFH 32-1084, Facility Requirements. 
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CHAPTER 1 

GENERAL REQUIREMENTS 

1-1 PURPOSE OF THIS MANUAL. This manual provides standardized 
airfield, heliport, and airspace criteria for the geometric layout, design, and construction 
of runways, helipads, taxiways, aprons, and related permanent facilities to meet 
sustained operations. 

1-2 SCOPE. This manual prescribes dimensional and geometric layout criteria 
for safe standards for airfields, landing zones, heliports and helipads, and related 
permanent facilities, as well as the navigational airspace surrounding these facilities. 
Criteria in this manual pertain to all Department of Defense (DOD) military facilities in 
the United States, its territories, trusts, and possessions, and unless otherwise noted, to 
DOD facilities overseas on which the United States has vested base rights. For DOD 
facilities overseas; if a written agreement exists between the host nation and the DOD 
that requires application of either North Atlantic Treaty Organization (NATO), 
International Civil Aviation Organization (ICAO), or Federal Aviation Administration 
(FAA) standards, those standards shall apply as stipulated within the agreement; 
however, DOD proponents shall apply the criteria within this manual to the maximum 
extent practicable. United States Air Force (USAF) bases within the European theater 
may be authorized by Headquarters United States Forces in Europe (HQ USAFE) to 
use NATO criteria. Tenant organizations on civil airports in the continental United States 
(CONUS) will use these criteria to the extent practicable; otherwise, FAA criteria will 
apply. Specifically, on airfield areas that are joint-use or with restrictions and clear 
zones generated by joint-use areas, the FAA criteria contained in FAA Advisory Circular 
(AC) 150/5300-13 is applicable. For areas where airfield surfaces are Air National 
Guard (ANG) controlled, whether fee-owned or exclusive use leased, the criteria 
contained in this manual are applicable. Procedures for pavement structural design and 
pavement marking and lighting are beyond the scope of this manual. 

1-2.1 Terminal Instrument Procedures (TERPS). In addition to a local TERPS 
review, modifications to existing facilities, temporary construction, airfield surface 
modifications, maintenance or construction requiring equipment on or near the airfield 
flying environment, and construction of new facilities must be closely coordinated with 
the Air Force major command (MAJCOM), US Army Aeronautical Services Agency 
(USAASA) and United States Army Aeronautical Services Detachment, Europe 
(USAASDE), and Naval Flight Information Group (NAVFIG) to determine the impact to 
existing and planned instrument approach and departure procedures . The criteria in 
this manual do not address instrument flight procedures. TERPS evaluations and 
processes are described in Air Force instruction (AFI) 11-230, Air Force manual 
(AFMAN) 11-226(I)/Army technical manual (TM) 95-226/Navy operations naval 
instruction (OPNAVINST) 3722.16C. TERPS criteria shall be considered when 
designing or modifying airfields and facilities on airfields that are used under instrument 
flight rules (IFR). 

1-2.2 Objects Affecting Navigable Airspace. Modifications to existing facilities 
and construction of new facilities must consider navigable airspace and may require that 
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an FAA Form 7460-1 and 7460-2 be filed with the administrator 
(http://www.faa.gov/arp/ace/faaforms.htm). See Appendix B, Section 5, to determine 
when the FAA Form 7460-1 must be filed. FAA Form 7460-2 is used to notify the FAA of 
progress or abandonment, as requested, on the form. The FAA regional office routinely 
includes this form with a determination when such information will be required. The 
information is used for charting purposes, to change affected aeronautical procedures, 
and to notify pilots of the location of the structure. Go to 
http://www.faa.gov/library/forms/ for more information on these forms. The criteria for 
determining obstructions to navigable airspace have been identified in this manual. The 
designer must consult this manual during the design process to identify obstructions to 
airspace and file FAA Form 7460-1 when required. Designers for USAF facilities will 
coordinate with the airfield manager and safety officer before filing the form with the 
FAA. For facilities outside the United States (US) and its trust territories, host nation 
criteria apply off base. If the criteria in this manual are more stringent, this manual 
should be used to the maximum extent practical. 

1-2.3 Navigational Aids (NAVAIDS) and Lighting. NAVAIDS and airfield 
lighting are integral parts of an airfield and must be considered in the planning and 
design of airfields and heliports. NAVAID location, airfield lighting, and the grading 
requirements of a NAVAID must be considered when locating and designing runways, 
taxiways, aprons, and other airfield facilities. Table B16-1 in Appendix B, Section 16, 
includes a list of design documents governing NAVAIDS and lighting and the agency 
from which siting and design information can be obtained. 

1-2.4 Vertical/Short Takeoff and Landing (V/STOL) Aircraft (V-22). At shore 
establishments, the V-22 will be considered a fixed-wing aircraft, and the runway will be 
planned according to critical field length. If operational requirements allow for reduced 
loads and a vertical takeoff pad is desired, contact the appropriate agency aviation 
office to obtain airfield safety waivers. CV-22 apron requirements are provided in 
Section 6. Information on the V-22 (Osprey) aircraft may be obtained by contacting: 

 NAVFAC Atlantic CI Eng COMNAVAIRSYSCOM 
 6506 Hampton Blvd OR 22145 Arnold Circle 
 Norfolk, VA 23508-1278 Building 404, Suite 101 
  Patuxent River, MD 20670-1541 
 
1-3 REFERENCES. Appendix A contains a list of documents referenced in 
this manual. 

1-4 APPLICATION OF CRITERIA 

1-4.1 Existing Facilities. The criteria in this manual are not intended to apply to 
facilities located or constructed under previous standards. This includes cases where 
runways may lack paved shoulders or other physical features because they were not 
previously required or authorized. Existing airfield facilities need not be modified nor 
upgraded to conform to the criteria in this manual if these facilities meet current mission 
requirements. If a change in mission necessitates reconstruction, an upgrade to current 
standards should be accomplished where practical. Once upgraded, facilities must be 

http://www.faa.gov/arp/ace/faaforms.htm
http://www.faa.gov/library/forms/
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maintained at a level that will sustain compliance with current standards. USAF 
personnel must identify the status of features and facilities on airfield maps as exempt 
(because they were constructed under a previous, less stringent standard), as a 
permissible deviation (authorized as a deviation to airfield criteria and sited 
appropriately), or as a violation, with or without approved waiver. Building restriction 
lines (BRL) encompass vertical facilities along the flight line that are exempt because 
they were constructed under previous standards. For other items or features, annotate 
the airfield map to identify the status of the facility or feature and the date of 
construction or waiver number. See Appendix B, Section 18, for the guidelines used to 
establish the BRL. 

1-4.2 Modification of Existing Facilities. When existing airfield facilities are 
modified, construction must conform to the criteria established in this manual unless the 
criteria is waived in accordance with paragraph 1-8. Modified portions of facilities must 
be maintained at a level that will sustain compliance with the current standards. 
Exception: For the USAF, parallel taxiways constructed less than 305 meters (m) 
(1,000 feet (ft)) from the runway centerline may be resurfaced or extended without a 
waiver if the extension is less than 50 percent of the total taxiway length and the 
location does not impact TERPS criteria. 

1-4.3 New Construction. The criteria established in this manual apply to all 
new facilities. All new construction will comply with the criteria established in this manual 
unless the appropriate waivers are obtained as outlined in Appendix B, Section 1. For 
the USAF, new facilities within the appropriate category code may be constructed 
without a waiver if they are behind and beneath the boundaries of the BRL (see 
Appendix B, Section 18). All site plans for new facilities that will be sited within this area 
should clearly delineate the limits (including elevation) of the BRL and the relationship to 
the proposed facility. New facilities must be maintained at a level that will sustain 
compliance with the current standards. 

1-4.4 Metric Application. Geometric design criteria established in this manual 
are expressed in SI units (metric). These metric values are based on aircraft-specific 
requirements rather than direct conversion and rounding. This results in apparent 
inconsistencies between metric and inch-pound (English) dimensions. For example, 
150-ft-wide runways are shown as 46 m, and 150-ft-wide aircraft wash racks are shown 
as 45 m. Runways need the extra meter in width for aircraft operational purposes; wash 
racks do not. SI dimensions apply to new airfield facilities, and where practical, to 
modification of existing airfield facilities, unless waived in accordance with 
paragraph 1-8. Inch-pound measurements are included in the tables and figures in this 
manual only to permit reference to the previous standards. To avoid changes to existing 
airfield obstruction maps and compromises to flight safety, airfield and heliport 
imaginary surfaces and safe wingtip clearance dimensions are shown as a direct 
conversion from inch-pound to SI units. 

1-4.5 Military Activities on Civil Owned Airfields. Air Force, Air Force 
Reserve Command (AFRC), and ANG installations on municipal airports or 
FAA-controlled airfields must apply FAA criteria to facilities such as runways and 
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taxiways that are jointly used by civilian and military aircraft. Facilities that are for 
military use only, such as aircraft parking aprons, must apply Air Force/DOD criteria. 

1-4.6 USAFE Installations. HQ USAFE Instruction (USAFEI) 32-1007 provides 
guidance for when NATO criteria may be used in lieu of the standards provided in this 
manual. 

1-5 SERVICE REQUIREMENTS. When criteria differ among the various 
Services, the criteria for the specific Service are noted. For the USAF, all work orders 
processed for work within the airfield environment must be signed by the airfield 
manager before work may proceed in accordance with paragraph 1-9, “USAF Work 
Order Coordination and Authorization.” 

1-6 THEATER OF OPERATIONS. Standards for theater-of-operations 
facilities are contained in US Army field manual (FM) 5-430-00-2 and Section 7 of this 
manual for C-17 and C-130 landing zones. The information in Section 7 supersedes the 
information in the FM. As much as possible, the criteria from Section 7 will be applied to 
the gravel runways currently in use at radar sites throughout Alaska. It is understood 
that many of these runways were constructed in such a way that terrain constraints 
allow traffic in only one direction, and that slope and obstacle clearances can be well 
outside normal criteria. In these cases, appropriate permanent waivers will be applied 
for and approved through the controlling Pacific Air Forces Vice Commander 
(PACAF/CV) in accordance with the procedures outlined in Appendix B, Section 1. Any 
new construction or modifications to these locations will meet the planning criteria in this 
chapter. If this is not possible, the new construction or modifications must conform to 
currently-waived criteria or have an approved waiver prior to the release of funds for the 
project. 

1-7 SECURITY CONSIDERATIONS FOR DESIGN. Regulatory requirements 
for security of assets can have a significant impact on the planning and design of 
airfields and heliports. The arms, ammunition, explosives, and electronic devices 
associated with aircraft, as well as the aircraft themselves, require varying types and 
levels of protection. Operational security of the airfield is also a consideration. 

1-7.1 Integration of Security Measures. Protective features such as barriers, 
fences, lighting, access control, intrusion detection, and assessment must be integrated 
into the airfield planning and design process to minimize problems with aircraft 
operations and safety requirements. This is discussed further in Chapter 2 and in unified 
facilities criteria (UFC) 4-010-01. The protective measures should be included in the 
design based on risk and threat analyses with an appropriate level of protection, or 
should comply with security-related requirements. 

1-7.2 Security-Related Requirements. Detailed discussion of security-related 
requirements is beyond the scope of this manual. Designers should refer to these 
applicable security regulations for planning and design guidance: 

 AFI 31-101 

 OPNAVINST 5530.14D 



UFC 3-260-01 
17 NOVEMBER 2008 

 

5 

 Army regulation (AR) 190-16 

 Department of the Army pamphlet (DAPAM) 190-51 

 UFC 4-020-01 

1-8 WAIVERS TO CRITERIA. Each DOD Service component is responsible 
for setting the administrative procedures necessary to process and grant formal 
waivers. Waivers to the criteria contained in this manual will be processed in 
accordance with Appendix B, Section 1. If a waiver affects instrument approach and 
departure procedures as defined in TERPS 
(AFMAN 11-226(I)/TM 95-226/OPNAVINST 3722.16C), the DOD Service component 
processing the waiver must also coordinate its action with the applicable TERPS 
approving authority. 

1-9 USAF WORK ORDER COORDINATION AND AUTHORIZATION. All 
work orders processed for work in the airfield environment must first be coordinated with 
communications, civil engineering, safety, security forces, and TERPS, and then signed 
by the airfield manager  before work may proceed. The airfield manager (AM) and flight 
safety must be notified no less than five working days prior to beginning 
construction/work on the airfield. This does not apply to emergency repairs. 

1-10 NEW RUNWAYS, EXTENDING EXISTING RUNWAYS, AND NOTICE OF 
CONSTRUCTION. When a new runway is planned or an existing runway will be 
extended, in addition to local permitting requirements, file FAA Form 7480-1 in 
accordance with FAA Order 7400.2. Additionally, the FAA must be notified of all 
construction that affects air navigation at DOD airfields and civil airports in the US and 
its territories. FAA Form 7460-1 must be submitted to the FAA at least 30 days prior to 
the start of construction, in accordance with Federal Aviation Regulations (FAR), 
Part 77, subpart B. Airspace surface penetrations will be noted. Applications may be 
obtained and are filed with the regional FAA office. For Army, ANG, and Army 
Reserves, process the form in accordance with Chapter 8 of AR 95-2. For DOD facilities 
overseas, similar requirements by the host country, NATO, or ICAO may be applicable. 

1-11 CONSTRUCTION PHASING PLAN. A construction phasing plan, as 
discussed in Appendix B, Section 14, must be included in the contract documents. This 
is a mandatory requirement for USAF and Army installations whether work will be 
accomplished by contract or in-house (see Appendix B, Section 14). Also see the 
procedures for obtaining temporary waivers for construction in Appendix B, Section 1. 

1-12 ZONING. Existing facilities should be modified, and new facilities should 
be sited and constructed in a manner that will encourage local municipalities to adopt 
land use plans and zoning regulations to protect the installation's flying mission. Land 
uses compatible with flight operations are defined in DOD Instruction (DODI) 4165.57. 

1-13 ASSOCIATED DESIGN MANUALS. The planning and design of airfields 
and heliports is intricate and may require additional criteria, such as pavement design 
and pavement marking, not addressed in this manual. Table 1-1 lists additional manuals 
that the designer/planner may need to consult. 
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Table 1-1. Associated Design Manuals 

Associated Design Manuals 
Pavement Design, General 

Air Force UFC 3-260-02, Pavement Design for Airfields 
Army UFC 3-260-02, Pavement Design for Airfields 
Navy/Marines UFC 3-260-02, Pavement Design for Airfields 
FAA AC 150/5320-6, Airport Pavement Design and Evaluation 

Hangar Pavement Design 
Navy/Marines UFC 4-211-01N, Aircraft Maintenance Hangars: Type I and Type II 

Rigid Pavement Design 
Air Force UFC 3-260-02, Pavement Design for Airfields 
Army UFC 3-260-02, Pavements for Airfields 
Navy/Marines UFC 3-260-02, Pavements for Airfields 
FAA AC 150/5320-6, Airport Pavement Design and Evaluation 

Flexible Pavement Design 

Air Force UFC 3-260-02, Pavement Design for Airfields 
Army UFC 3-260-02, Pavement Design for Airfields 
Navy/Marines UFC 3-260-02, Pavements for Airfields 
FAA AC 150/5320-6, Airport Pavement Design and Evaluation 

Airfield Lighting 

Air Force UFC 3-535-01, Visual Air Navigation Facilities 
Army TM 5-811-5, Army Aviation Lighting 

UFC 3-535-01, Visual Air Navigation Facilities Navy/Marines 
NAVAIR 51-50AAA-2, General Requirements for Shore Based Airfield Marking and 
Lighting 

FAA AC 150/5300-13, Airport Design 
Explosives 

Air Force AFMAN 91-201, Explosives Safety Standards 
DAPAM 385-64, Ammunition and Explosives Safety Standards Army 
AR 385-10, The Army Safety Program  

Navy/Marines NAVSEA OP-5, Ammunition and Explosives Ashore, Safety Regulations for Handling, 
Storing, Production, Renovation, and Shipping 

Pavement Marking 

AFI 32-1042, Standards For Marking Airfields (UFC 3-260-04) Air Force 
ETL 04-2, Standard Airfield Pavement Marking Schemes (UFC 3-260-04) 

Army TM 5-823-4, Marking of Army Airfield-Heliport Facilities (UFC 3-260-04) 
Navy/Marines NAVAIR 51-50AAA-2 
FAA AC 150/5340-1, Marking of Paved Areas on Airports 

Subsurface Drainage 
Air Force UFC 3-230-06A, Subsurface Drainage 
Army UFC 3-230-06A, Subsurface Drainage 
Navy/Marines UFC 3-200-10N, Civil Engineering (Draft) 

Surface Drainage and Erosion Control Structures 

Air Force AC 150/5320-5, Surface Drainage Design 
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Associated Design Manuals 
Army AC 150/5320-5, Surface Drainage Design 
Navy/Marines UFC 3-200-10N, Civil Engineering (Draft) 
FAA AC 150/5320-5, Surface Drainage Design 

Theater of Operations 
Air Force/Army USAF ETL 97-9, Criteria for Design, Maintenance, and Evaluation of Semi-Prepared 

Airfields for Contingency Operations of the C-17 Aircraft 
USAF ETL 04-7, C-130 and C-17 Landing Zone (LZ) Dimensional, Marking, and 
Lighting Criteria 
US Army FM 5-430-00-2, Planning and Design of Roads, Airfields, and Heliports in the 
Theater of Operations—Airfield Design 

Army FM 5-430-00-2, Planning and Design of Roads, Airfields, and Heliports in the Theater 
of Operations—Airfield Design  

Area Lighting 
Army TM 5-811-5, Army Aviation Lighting 
Navy/Marines UFC 3-535-01, Visual Air Navigation Facilities  

NAVAIR 51-50AAA-2, General Requirements for Shore Based Airfield Marking and 
Lighting 

FAA IESNA Lighting Handbook 
Navy Fixed Point Utility 

Navy UFC 4-121-10N, Design: Aircraft Fixed Point Utility Systems 
(      ) - Represents Future Document 

 
1-14 USE OF TERMS. These terms, when used in this manual, indicate the 
specific requirements listed here: 

 Will or Must: Indicates a mandatory and/or required action. 
 Should: Indicates a recommended, advisory, and/or desirable action. 
 May or Can: Indicates a permissible action. 
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CHAPTER 2 

AVIATION FACILITIES PLANNING 

2-1 APPLICABILITY. The criteria in this chapter apply to aviation facilities 
planning for the US Army only and are intended for use with the design criteria 
presented elsewhere in this manual. Navy aviation planning is covered in NAVFAC 
publications P-80 and P-80.3, Appendix E. Aviation facilities planning for the Air Force is 
discussed in AFIs 32-7062, 32-7063, 32-1024, and Air Force handbook (AFH) 32-1084. 
In some cases, Air Force and Navy agencies and reference documents have been 
noted. 

2-1.1 Manual Usage. Integration of aviation facilities planning with other DOD 
planning processes entails broad considerations. For example, the National 
Environmental Policy Act of 1969 (NEPA) has significantly affected aviation facilities 
planning by requiring that environmental impacts be considered early and throughout 
the planning process. In using this manual, planners should recognize that planning an 
aviation facility requires not only planning for runways, taxiways, aprons, and buildings, 
but also considering environmental factors, land use considerations, airspace 
constraints, and surrounding infrastructure. 

2-1.2 Terms. For the purposes of this manual, these terms, defined in the 
glossary, define cumulative areas of consideration when planning aviation facilities: 

 Aviation facility 
 Airside facilities 
 Landside facilities 
 Aviation movement or action 

2-1.3 Planning Process. Aviation facilities planning involves collecting data, 
forecasting demand, determining facility requirements, analyzing alternatives, and 
preparing plans and schedules for facility development. The aviation facilities planning 
process must consider the mission and use of the aviation facility and its effect on the 
general public. The planning process cannot be completed without knowing the facility's 
primary mission and assigned organization and types of aircraft. Figure 2-1 provides 
general steps in the aviation facilities planning process. 

2-1.4 Planning Elements. The elements of an aviation facility's planning 
process will vary in complexity and degree of application, depending on the size, 
function, and problems of the facility. The technical steps described in this manual 
should be undertaken only to the extent necessary to produce a well-planned aviation 
facility. Each USAF installation with an airfield should have an airfield area development 
plan to address airfield development, i.e., projects (such as pavement, lighting, grading, 
tree removal), waivers, and obstruction removal. The airfield area development plan is a 
part of the base comprehensive plan. 
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Figure 2-1. Aviation Facilities Planning Process 

MISSION
ASSIGNMENT

PLANNING DATA
COLLECTION OF

DESIGNATION OF
CRITICAL AIRCRAFT/

AREA DETERMINATION
FACTORS

PREVIOUS PLANS
TOPOGRAPHIC
CLIMATOLOGIC
HYDROLOGIC
AVAILABLE DRAWINGS
SURVEY MAPS
AERIAL PHOTOGRAPHY
EXISTING FACILITIES INVENTORY
NOISE STUDIES
UTILITY MAPS
SCS REPORTS

MISSION STATEMENT
NUMBER OF AIRCRAFT
TYPE OF AIRCRAFT
AIRCRAFT OPERATIONAL COUNTS
TYPE, SIZE AND NUMBER OF UNITS
TYPE, SIZE AND NUMBER OF EQUIPMENT

FACILITY DESIGN
ESTABLISHMENT OF

STANDARDS

ANALYZE CONSTRAINTS/
ISSUES

LAND USE CONSIDERATIONS
ENVIRONMENTAL CONSIDERATIONS
ACCESS
AIRSPACE

EFFORT AND SCHEDULE

ESTIMATION OF
REQUIRED CONSTRUCTION

RECOMMENDATIONS

PER FUNCTIONAL

REVISE AVIATION

PROPONENT PLANNING

SUBMIT
FINAL

DOCUMENT

REQUIREMENTS,
ESTABLISH FACILITY

TO
ALTERNATIVES

FOR DEVELOPMENT

EXISTING
SITE

FEASIBLE

STUDY

SITE
CONDUCT

SELECTION

NO

POSSIBLE SOURCES:

FROM
FUNCTIONAL
PROPONENT

POSSIBLE SOURCES:
PROPONENT
FUNCTIONAL

FROM
CLASS/TYPE

AIRFIELD

CONSTRAINTS
ANALYSISPOSSIBLE ISSUES:

LAND USE AND
FACILITY SPACE

AIRSIDE
FACILITIES

LANDSIDE
FACILITIES

AVIATION
FACILITIES

FACILITIES PLANNING
DOCUMENT

SUBMIT AVIATION
FACILITIES PLANNING

DOCUMENT TO
FUNCTIONAL PROPONENT

FOR REVIEW

PROPONENT
FUNCTIONAL

REVIEW
REQUIRED

INVENTORY AND
DIAGRAM OF

FACILITY

YES

FACILITIES
AVIATION

DOCUMENT

DRAFT
PREPARE

PLANNING

ALLOWANCE

REVIEW

FUNCTIONAL
PROPONENT

TERPS

LOCAL TERPS OFFICE



UFC 3-260-01 
17 NOVEMBER 2008 

 

10 

2-1.5 Guidance. This chapter is structured and organized to provide guidance 
to planners intending to plan, design, or modify an aviation facility to comply with 
standardized criteria. 

2-1.6 Additional Planning Factors. As discussed in Chapter 1, additional 
planning factors such as pavement design, airfield marking, and TERPS must be 
considered when planning aviation facilities. 

2-1.7 Space Allowances. Space allowances, presented in Appendix B, 
Section 2, should be used when planning Army aviation facilities. Space allowances are 
presented in NAVFAC P-80 for Navy facilities and AFH 32-1084 for Air Force facilities. 

2-2 JUSTIFICATION 

2-2.1 Aviation Facilities Planning. Aviation facilities must be planned, 
programmed, and constructed in accordance with the airfield master plan process. An 
airfield master plan is developed and approved through an established planning process 
as discussed in section 2-4. The master plan process requires assessing alternatives to 
determine the best alternative, or the best combination of alternatives, to overcome 
deficiencies at an aviation facility. Consideration must be given to construction 
alternatives (to construct new, modify, or upgrade a substandard facility) combined with 
operational alternatives (rescheduling and sharing facilities, changing training or 
mission) to determine the best plan for meeting facility requirements. As a minimum, 
each alternative considered must identify the changes to the mission, personnel, 
weapons systems and equipment, and any other impact to the facility. Construction of a 
new aviation facility is authorized when: (1) operational alternatives have been 
assessed and the conclusion is that the alternatives are not viable or executable 
options; or (2) existing facilities have been assessed as inadequate to meet the mission, 
and new airside and/or landside facilities are not feasible. 

2-2.2 Number of Aircraft. The construction and operating costs of an airfield for 
a few miscellaneous aircraft usually cannot be justified from the standpoint of military 
necessity or economy when those aircraft can be accommodated at an existing airfield 
within 32 kilometers (km) (20 miles). Planning efforts must consider the number of 
aircraft assigned to the mission and review alternatives for using existing airfields that 
have the capacity to satisfy mission requirements. 

2-2.3 Joint Use Facilities. Use of existing facilities on a civil airfield, or the 
airfield of another Service, should be considered when feasible. 

2-3 GENERAL PLANNING CONSIDERATIONS 

2-3.1 Goals and Objectives. The goals and objectives of planning an aviation 
facility, as set forth in this manual, are to ensure sustained, safe, economical, and 
efficient aircraft operations and aviation support activities. Planners must consider both 
the present and potential uses of the aviation facility during peacetime, mobilization, and 
emergency operations. 
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2-3.2 Functional Proponent. The functional proponent responsible to justify the 
need, scope (size), and utilization of an aviation facility is discussed in paragraphs 
2-3.2.1 through 2-3.2.3. Engineers/planners should assist operations personnel with the 
planning and programming, definition and scope, site selection, and design of the 
facility. 

2-3.2.1 Army. The functional proponent for developing the scope and 
requirements for Army aviation facilities is usually assigned to the Aviation Division, 
Directorate of Plans, Training and Mobilization (DPTM) of the installation staff or the 
operations section (G/S-3) of the senior aviation organization. At locations where there 
is no DPTM or G/S-3 office, facility planners must coordinate with the commander of the 
aviation units to be supported. The DPTM, as the primary functional proponent, is 
responsible for determining mission support requirements for aviation facilities, 
operations, safety, and air traffic. 

2-3.2.2 Air Force. The functional proponent for the Air Force is the MAJCOM. 

2-3.2.3 Navy. The functional proponent for the Navy is the Activity Commanding 
Officer. 

2-3.3 Requirements. Each functional proponent is responsible for providing the 
appropriate operational information to be used in the planning of an aviation facility. In 
addition, planning should be coordinated with all users (operations, air traffic control, 
and safety) of the aviation facility, including the FAA, to determine immediate and 
long-range uses of the aviation facility. 

2-3.3.1 Operational Information. Functional proponents will provide, at a 
minimum, the existing and projected operational information needed for planning 
aviation facilities: 

 Mission statements 
 Aircraft operational counts, traffic levels, and traffic density 
 Type, size, and number of units/organizations and personnel 
 Type, size, and number of equipment (e.g., aircraft, weapons systems, 

vehicles) 
 Once these items are established, land requirements to support the 
aircraft mission can be established. 

2-3.3.2 Engineering Information. Engineering information provided will include, 
as a minimum: graphical maps and plans, facility condition assessments, and tabulation 
of existing facilities. 

2-3.4 Safety. The planning and design of an aviation facility will emphasize 
safety for aircraft operations. This includes unobstructed airspace and safe and efficient 
ground movements. Protect air space by promoting conscientious land use planning, 
such as compatible zoning and land easement acquisition. 
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2-3.5 Design Aircraft. Typically aviation facilities are designed for a specific 
aircraft known as the "critical" or "design" aircraft, which is the most operationally and/or 
physically demanding aircraft to make substantial use of the facility. The critical or 
design aircraft is used to establish the dimensional requirements for safety parameters 
such as approach protection zones; lateral clearance for runways, taxiways and parking 
positions; and obstacle clearance. In many cases, the "geometric" design aircraft (most 
demanding based on size or performance) may not be the same aircraft as the 
"pavement" design aircraft (most demanding for pavement load design). 

2-3.6 Airspace and Land Area. Aviation facilities need substantial air space 
and land area for safe and efficient operations and to accommodate future growth or 
changes in mission support. 

2-3.6.1 Ownership of Clear Zones and Accident Potential Zones. When 
planning a new aviation facility or expanding an existing one, clear zones should be 
either owned or protected under a long-term lease, and accident potential zones (APZ) 
should be zoned in accordance with DODI 4165.57. Ownership of the APZ is desirable 
but not required. 

2-3.6.2 Land Use within the Clear Zone and Accident Potential Zones. 
Requirements for land use below approach-departure surfaces are provided in 
DODI 4165.57 and are summarized in Appendix B, Section 3. 

2-3.6.3 Explosives. Where explosives or hazardous materials are handled at or 
near aircraft, safety and separation clearances are required. The clearances are based 
on quantity-distance criteria as discussed in Appendix B, Section 9. 

2-3.6.4 Landside Safety Clearances. Horizontal and vertical operational safety 
clearances must be applied to landside facilities and will dictate the general 
arrangement and sizing of facilities and their relationship to airside facilities. Landside 
facilities will vary in accordance with the role of the mission. There are, however, 
general considerations that apply in most cases, such as: 

 Adherence to standards in support of safety in aircraft operations 
 Non-interference with line of sight or other operational restrictions 
 Use of existing facilities 
 Flexibility in being able to accommodate changes in aircraft types or 

missions 
 Efficiency in ground access 
 Priority accorded aeronautical activities where available land is limited 

2-3.6.5 Helipads. Helipads are authorized at locations where aircraft are not 
permanently assigned but have a need for access based on supporting a continuing 
and recurrent aviation mission. For example, hospitals, depot facilities, and 
headquarters buildings are authorized one or more helipads. These facilities must be 
included in the approved airfield master plan. 
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2-3.6.6 Facilities Used by Multiple Services. At airfields used by multiple 
Services, the planning and design of facilities will be coordinated between the 
appropriate Services. The lead for coordination is the appropriate facilities/engineering 
echelon of the Service that owns the facilities. 

2-3.6.7 Air Force Airfield Obstruction Mapping. Air Force airfields with flying 
operations will maintain current as a minimum the following map products either digitally 
or hardcopy: E-1, On-base Obstruction to Airfield and Airspace Criteria; E-2, Approach 
and Departure – Zone Obstructions to 10,000 feet; E-3, Approach and Departure – 
Zone Obstructions beyond 10,000 feet; and E-4, Airspace Obstruction – Vicinity, or 
Geobase Common Installation Picture (CIP) -equivalent products. The requirements 
and specifications for this mapping are contained in AFI 32-7062. 

2-4 PLANNING STUDIES 

2-4.1 Master Plan. Knowledge of existing facilities, mission, and aircraft, 
combined with a realistic assumption of future requirements, is essential to the 
development of master plans. Principles and guidelines for developing master plans at 
an aviation facility are contained in these publications: 

 Army: AR 210-20 
 Air Force: AFI 32-7062 
 Navy/Marines: E-I, Installation Planning, Design and Management Guide 

(Draft)  

2-4.2 Land Use Studies. Long-range land use planning is a primary strategy for 
protecting a facility from problems that arise from aviation-generated noise and 
incompatible land uses. Aircraft noise can adversely affect the quality of the human 
environment. Federal agencies are required to work with local, regional, state, and other 
Federal agencies to foster compatible land uses, both on and off the boundaries of the 
aviation facility. The Air Installation Compatible Use Zone (AICUZ) and Installation 
Compatible Use Zone (ICUZ) programs promote land use compatibility through active 
land use planning. 

2-4.3 Environmental Studies. Development of an aviation facility, including 
expansion of an existing aviation facility, requires compliance with a variety of laws, 
regulations, and policies. The National Environmental Policy Act (NEPA) requires all 
Federal agencies to consider the potential environmental impacts of certain proposed 
projects and activities, as directed by DOD Directive (DODD) 6050.7. Implementation of 
these regulations is defined for each Service in these documents: Army: AR 200-1; Air 
Force: Title 32, Code of Federal Regulations, Part 989 (32 CFR 989); and Navy and 
Marine Corps: OPNAVINST 5090.1B (MCO 5090.2). Four broad categories of 
environmental review for a proposed action exist. The decision to conduct one study or 
another depends on the type of project and the potential consequences of project to 
various environmental categories. Criteria for determining which type of study should be 
undertaken are defined in the environmental directives and regulations for each Service. 
Environmental studies should be prepared and reviewed locally. When additional 
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assistance or guidance is necessary, this support may be obtained through various 
agencies such as the US Army Air Traffic Control Activity (USAATCA), the US Army 
Corps of Engineers Transportation Systems Center (COE TSMCX), the US Army Corps 
of Engineers District Offices, NAVFAC Headquarters and Engineering Field Divisions, 
and the Air Force Center for Environmental Excellence (HQ AFCEE). 

2-4.3.1 Environmental Assessment (EA). The EA serves to analyze and 
document the extent of the environmental consequences of a proposed action. It 
evaluates issues such as existing and future noise, land use, water quality, air quality, 
and cultural and natural resources. The conclusion of the assessment will result in 
either a Finding of No Significant Impact (FONSI), or, if the consequences are 
significant and cannot be mitigated to insignificance, the decision to conduct an 
Environmental Impact Statement (EIS). This decision is typically made by the authority 
approving the study. 

2-4.3.2 Environmental Impact Statement (EIS). An EIS is the document that 
identifies the type and extent of environmental consequences created if the proposed 
project is undertaken. The primary purpose of the EIS is to ensure that NEPA policies 
and goals are incorporated into the actions of the Federal government. The EIS defines 
the impact and details what measures will be taken to minimize, offset, mitigate, or 
avoid any adverse effects on the existing environmental condition. Upon completion of 
an EIS, the decision maker will file a Record of Decision (ROD), which finalizes the 
environmental investigation and establishes consent to either abandon or complete the 
project within the scope of measures outlined in the EIS. 

2-4.3.3 Categorical Exclusion (CATEX). A CATEX is defined as a category of 
proposed action(s) that do not individually or cumulatively have the potential for 
significant effect on the environment and do not, therefore, require further environmental 
analysis in an EA or EIS. A list of actions that are categorically excluded is contained in 
the regulatory directives for each service. 

2-4.3.4 Exemption By Law and Emergencies. In specific situations, Congress 
may exempt the DOD from compliance with NEPA for particular actions. Emergency 
situations do not exempt the DOD from complying with NEPA but do allow emergency 
response while complying with NEPA. 

2-4.4 Aircraft Noise Studies. AICUZ and ICUZ are programs initiated to 
implement Federal laws concerning land compatibility from the perspective of 
environmental noise impacts. The ICUZ program is the Army's extension of the AICUZ 
program, which was initiated by the DOD and undertaken primarily by Air Force and 
Navy aviation facilities. Studies under these programs establish noise abatement 
measures that help to eliminate or reduce the intensity of noise from its sources, and 
provide land use management measures for areas near the noise source. 

2-4.4.1 Analysis. Due to the widely varied aircraft, aircraft power plants, airfield 
traffic volume, and airfield traffic patterns, aviation noise at installations depends on 
both aircraft types and operational procedures. Aircraft noise studies should be 
prepared for aviation facilities to quantify noise levels and possible adverse 
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environmental effects, ensure that noise reduction procedures are investigated, and 
plan land for uses that are compatible with higher levels of noise. While many areas of 
an aviation facility tolerate higher noise levels, many aviation landside facilities and 
adjoining properties do not. Noise contours developed under the AICUZ and ICUZ 
studies are used to graphically illustrate noise levels and provide a basis for land use 
management and impact mitigation. The primary means of noise assessment is 
mathematical modeling and computer simulation. Guidance regarding when to conduct 
noise studies is contained in the environmental directive for each Service. 

2-4.4.1.1 Fixed-Wing Aircraft Noise. Fixed-wing aircraft noise levels generated at 
aviation facilities are modeled using the current version of the NOISEMAP computer 
model. Of particular interest to facility planning for fixed-wing aircraft facilities is the land 
near areas used for engine run-up and testing and those land areas below the extended 
approach-departure path of runways. 

2-4.4.1.2 Rotary-Wing Noise. Rotary-wing aircraft create a different class of noise, 
which is described as having high-level, low-frequency energy. These noise levels 
create vibrations that vary greatly from those generated by fixed-wing aircraft. 
Helicopter noise measurement and modeling is primarily an Army initiative, and the 
latest modeling techniques for assessing rotary-wing aircraft noise are contained in 
NOISEMAP or the Helicopter Noise Model (HNM) computer noise program. 

2-4.4.1.3 Noise Contour Maps. Noise levels generated from the activities of fixed- 
and rotary-wing operations are identified using contours that delineate areas of equal 
sound pressure impact on the areas surrounding the source of the noise. Noise levels 
are expressed in Ldn (day/night average noise level), and noise contours provide a 
quantified diagram of the noise levels. Noise contours are illustrated on airfield general 
site plans, installation land use compatibility plans, and base comprehensive plans. 
Noise contours from other sources, such as firing ranges, should also be shown on 
noise contour maps. In addition, noise contour maps should show the imaginary 
airspace, such as the runway primary surface, clear zone, APZ I, and APZ II. 
Establishing noise contour maps identifies potential noise-sensitive areas on and off the 
aviation facility. 

2-4.4.2 Requirement for Analysis of Noise Impact. An EIS is required to 
analyze a noise impact. An EA is required when: (1) a project or facility is proposed 
within a noise-sensitive area; (2) there is a change in flight operational procedures; or 
(3) the quality of the human environment is significantly affected by a change in aircraft 
noise. 

2-4.5 Instrumented Runway Studies. The requirement to conduct an 
instrumented runway study is issued by the functional proponent. It is important to 
recognize that instrument landing capability provides for aircraft approaches at very low 
altitude ceilings or visibility distance minimums. Consequently, these lower approach 
minimums demand greater safety clearances, larger approach surfaces, and greater 
separation from potential obstacles or obstructions to air navigation. 

2-5 SITING AVIATION FACILITIES 
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NOTE: While the general siting principles below are applicable to Navy aviation 
facilities, see UFC 3-260-02 and NAVFAC P-80 for Navy-specific data and contacts. 

2-5.1 Location. The general location of an aviation facility is governed by many 
factors, including base conversions, overall defense strategies, geographic advantages, 
mission realignment, security, and personnel recruitment. These large-scale 
considerations are beyond the scope of this manual. The information in this chapter 
provides guidelines for siting aviation facilities where the general location has been 
previously defined. 

2-5.2 Site Selection 

2-5.2.1 Site Conditions. Site conditions must be considered when selecting a site 
for an aviation facility. The site considerations include, but are not limited to: 
topography, vegetative cover, existing construction, weather elements, wind direction, 
soil conditions, flood hazard, natural and man-made obstructions, adjacent land use, 
availability of usable airspace, accessibility of roads and utilities, and future expansion 
capability. 

2-5.2.2 Future Development. Adequate land for future aviation growth must be 
considered when planning an aviation facility. An urgent requirement for immediate 
construction should not compromise the plan for future development merely because a 
usable, but not completely satisfactory, site is available. Hasty acceptance of an inferior 
site can preclude the orderly expansion and development of permanent facilities. Initial 
land acquisition (fee or lease) or an aviation easement of adequate area will prove to be 
the greatest asset in protecting the valuable airfield investment. 

2-5.2.3 Sites not on DOD Property. Site selection for a new airfield or heliport 
not located on a DOD- or Service-controlled property must follow FAA planning criteria 
and each Service's established planning processes and procedures for master planning 
as previously discussed in paragraph 2-4.1. Siting the aviation facility requires an 
investigation into the types of ground transportation that will be required, are presently 
available, or are capable of being implemented. All modes of access and transportation 
should be considered, including other airports/airfields, highways, railroads, local 
roadways, and internal roads. The facility's internal circulation plan should be examined 
to determine linear routes of movement by vehicles and pedestrians to ensure that an 
adequate access plan is achievable. 

2-5.3 Airspace Approval. Construction of new airfields, heliports, helipad or 
hoverpoints, or modifications to existing facilities affecting the use of airspace or 
changes in aircraft densities will require notification to the administrator, FAA, in 
conformance with AR 95-2. Copies of FAA airspace approval actions should normally 
accompany any construction projects when forwarded to the Department of the Army 
(DA) for approval. 
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2-5.4 Airfield Safety Clearances 

2-5.4.1 Dimensional Criteria. The dimensions for airfield facilities, airfield lateral 
safety clearances, and airspace imaginary surfaces are provided in chapters 3 and 4 of 
this manual. 

2-5.4.2 Air Force Missions at Army Facilities. Airfield flight safety clearances 
applicable to Army airfields that support Air Force cargo aircraft missions will be based 
on an Army Class B airfield. This will be coordinated between the Army and the Air 
Force. 

2-5.4.3 Prohibited Land Uses. Airfield airspace criteria prohibit certain land uses 
within the clear zone and APZs (APZ I and APZ II). These land uses include storage 
and handling of munitions and hazardous materials, and live-fire weapons ranges. See 
DODI 4165.57 for more information. 

2-5.4.4 Wake Turbulence. The problem of wake turbulence may be expected at 
airfields where there is a mix of light and heavy aircraft. At these airfields, some taxiway 
and holding apron design modifications may help to alleviate the hazards. Although 
research is underway to improve detection and elimination of the wake, at the present 
time the most effective means of avoiding turbulent conditions is provided by air traffic 
control personnel monitoring and regulating both air and ground movement of aircraft. 
Planners can assist this effort by providing controllers with line-of-site observation to all 
critical aircraft operational areas and making allowances for aircraft spacing and 
clearances in turbulence-prone areas. Additional information on this subject is available 
in FAA AC 90-23. 

2-6 AIRSIDE AND LANDSIDE FACILITIES. An aviation facility consists of 
four land use areas: 

A. Airside Facilities 
 Landing and takeoff area 
 Aircraft ground movement and parking areas 

B. Landside Facilities 
 Aircraft maintenance areas 
 Aviation operations support areas 

2-7 LANDING AND TAKEOFF AREA 

2-7.1 Runways and Helipads. Takeoff and landing areas are based on either a 
runway or helipad. The landing/takeoff area consists of not only the runway and helipad 
surface, shoulders, and overruns, but also the approach slope surfaces, safety 
clearances, and other imaginary airspace surfaces. 

2-7.2 Number of Runways. Aviation facilities normally have only one runway. 
Additional runways may be necessary to accommodate operational demands, minimize 
adverse wind conditions, or overcome environmental impacts. A parallel runway may be 
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provided based on operational requirements. Methodologies for calculating runway 
capacity in terms of annual service volume (ASV) and hourly IFR or visual flight rules 
(VFR) capacity are provided in FAA AC 150/5060-5. Planning efforts to analyze the 
need for more than one runway should be initiated when it is determined that traffic 
demand for the primary runway will reach 60 percent of its established capacity (FAA 
guidance). 

2-7.3 Number of Helipads. The number of helipads authorized is discussed in 
Appendix B, Section 2. At times at airfields or heliports, a large number of helicopters 
are parked on mass aprons or are in the process of takeoff and landing. When this 
occurs, there is usually a requirement to provide landing and takeoff facilities that permit 
more rapid launch and recovery operations than can otherwise be provided by a single 
runway or helipad. This increased efficiency can be obtained by providing one or more 
of the following options, but is not necessarily limited to: 

 Multiple helipads, hoverpoints, or runways 
 Rotary-wing runways in excess of 240 m (800 ft) long 
 Landing lane(s) 

2-7.4 Runway Location. Runway location and orientation are paramount to 
airport safety, efficiency, economics, practicality, and environmental impact. The degree 
of concern given to each factor influencing runway location depends greatly on 
meteorological conditions, adjacent land use and land availability, airspace availability, 
runway type/instrumentation, environmental factors, terrain features/topography, and 
obstructions to air navigation. 

2-7.4.1 Obstructions to Air Navigation. The runway must have approaches that 
are free and clear of obstructions. Runways must be planned so that the ultimate 
development of the airport provides unobstructed navigation. A survey of obstructions 
should be undertaken to identify those objects that may affect aircraft operations. 
Protection of airspace can be accomplished through purchase, easement, zoning 
coordination, and application of appropriate military directives. 

2-7.4.2 Airspace Availability. Existing and planned instrument approach and 
departure procedures, control zones, and special use airspace and traffic patterns 
influence airfield layouts and runway locations. Construction projects for new airfields 
and heliports or construction projects on existing airfields have the potential to affect 
airspace. These projects require notification to the FAA to examine feasibility for 
conformance with and acceptability into the national airspace system. 

2-7.4.3 Runway Orientation. Wind direction and velocity is a major consideration 
for siting runways. To be functional, efficient, and safe, the runway should be oriented in 
alignment with the prevailing winds, to the greatest extent practical, to provide favorable 
wind coverage. Wind data, obtained from local sources, for a period of not less than five 
years, should be used as a basis for developing the wind rose to be shown on the 
airfield general site plan. Appendix B, Section 4, provides guidance for the research, 
assessment, and application of wind data. 
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2-7.5 Runway and Helipad Separation. The lateral separation of a runway 
from a parallel runway, parallel taxiway, or helipad/hoverpoint is based on the type of 
aircraft the runway serves. Runway and helipad separation criteria are presented in 
chapters 3 and 4 of this manual. 

2-7.6 Runway Instrumentation. NAVAIDS require land areas of specific size, 
shape, and grade to function properly and remain clear of safety areas. 

2-7.6.1 Navigational Aids (NAVAIDS), Vault, and Buildings. NAVAIDS assist 
the pilot in flight and during landing. Technical guidance for flight control between 
airfields may be obtained from USAASA. The type of air NAVAIDS that are installed at 
an aviation facility is based on the instrumented runway studies, as previously 
discussed in 2-6.4.5. A lighting equipment vault is provided for airfields and heliport 
facilities with NAVAIDS, and may be required at remote or stand-alone landing sites. A 
(NAVAID) building will be provided for airfields with NAVAIDS. Each type of NAVAID 
equipment is usually housed in a separate facility. Technical advice and guidance for air 
NAVAIDS should be obtained from the support and siting agencies listed in Appendix B, 
Section 16. 

2-8 AIRCRAFT GROUND MOVEMENT AND PARKING AREAS. Aircraft 
ground movement and parking areas consist of taxiways and aircraft parking aprons. 

2-8.1 Taxiways. Taxiways provide for free ground movement to and from the 
runways, helipads, and maintenance, cargo/passenger, and other areas of the aviation 
facility. The objective of taxiway system planning is to create a smooth traffic flow. This 
system allows unobstructed ground visibility; a minimum number of changes in aircraft 
taxiing speed; and, ideally, the shortest distance between the runways or helipads and 
apron areas. 

2-8.1.1 Taxiway System. The taxiway system is comprised of entrance and exit 
taxiways; bypass, crossover taxiways; apron taxiways and taxilanes; hangar access 
taxiways; and partial-parallel, full-parallel, and dual-parallel taxiways. The design and 
layout dimensions for various taxiways are provided in Chapter 5. 

2-8.1.2 Taxiway Capacity. At airfields with high levels of activity, the capacity of 
the taxiway system can become the limiting operational factor. Runway capacity and 
access efficiency can be enhanced or improved by the installation of parallel taxiways. A 
full-length parallel taxiway may be provided for a single runway, with appropriate 
connecting lateral taxiways to permit rapid entrance and exit of traffic between the apron 
and the runway. At facilities with low air traffic density, a partial parallel taxiway or 
mid-length exit taxiway may suit local requirements; however, develop plans so that a 
full parallel taxiway may be constructed in the future when such a taxiway can be 
justified. 

2-8.1.3 Runway Exit Criteria. The number, type, and location of exit taxiways is a 
function of the required runway capacity. Exit taxiways are typically provided at the ends 
and in the center and midpoint on the runway. Additional locations may be provided as 
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necessary to allow landing aircraft to exit the runway quickly. Chapter 5 provides 
additional information on exit taxiways. 

2-8.1.4 Dual-Use Facility Taxiways. For taxiways at airfields supporting both 
fixed-wing and rotary-wing operations, the appropriate fixed-wing criteria should be 
applied. 

2-8.1.5 Paved Taxiway Shoulders. Paved taxiway shoulders are provided to 
reduce the effects of jet blast on areas adjacent to the taxiway. Paved taxiway 
shoulders help reduce ingestion of foreign object debris (FOD) into jet intakes. Paved 
shoulders will be provided on taxiways in accordance with the requirements in 
Chapter 5 and Appendix B, Section 2. 

2-8.2 Aircraft Parking Aprons. Aircraft parking aprons are the paved areas 
required for aircraft parking, loading, unloading, and servicing. They include the 
necessary maneuvering area for access and exit to parking positions. Aprons will be 
designed to permit safe and controlled movement of aircraft under their own power. 
Aircraft apron dimensions and size are based on mission requirements. Additional 
information concerning Air Force aprons is provided in AFH 32-1084, Section D, Apron 
Criteria. 

2-8.2.1 Requirement. Aprons are individually designed to support specific aircraft 
and missions at specific facilities. The size of a parking apron depends on the type and 
number of aircraft authorized. Chapter 6 provides additional information on apron 
requirements. 

2-8.2.2 Location. Aircraft parking aprons typically are located between the 
parallel taxiway and the hangar line. Apron location with regard to airfield layout will 
adhere to the operations and safety clearances provided in Chapter 6 of this manual. 

2-8.2.3 Capacity. Aircraft parking capacity for the Army is discussed in 
Appendix B, Section 2, of this manual; in NAVFAC P-80 for the Navy; and in 
AFH 32-1084 for the Air Force. 

2-8.2.4 Clearances. Lateral clearances for parking aprons are provided from all 
sides of aprons to fixed and/or mobile objects. Additional information on lateral 
clearances for aprons is discussed in Chapter 6. 

2-8.2.5 Access Taxilanes, Entrances, and Exits. The dimensions for access 
taxilanes on aircraft parking aprons are provided in Chapter 6. The minimum number of 
exit/entrance taxiways provided for any parking apron should be two. 

2-8.2.6 Aircraft Parking Schemes. On a typical mass parking apron, aircraft 
should be parked in rows. The recommended tactical/fighter aircraft parking 
arrangement is to park aircraft at a 45-degree angle. This is the most economical 
parking method for achieving the clearance needed to dissipate jet blast temperatures 
and velocities to levels that will not endanger aircraft or personnel. (For the Navy, these 
are 38 degrees Celsius (100 degrees Fahrenheit) and 56 km per hour (km/h) (35 miles 
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per hour (mph)) at break-away (intermediate power)). Typical parking arrangements and 
associated clearances are provided in Chapter 6. 

2-8.2.7 Departure Sequencing. Formal aircraft egress patterns from aircraft 
parking positions to the apron exit taxiways should be established to prevent congestion 
at the apron exits. For example, aircraft departing from one row of parking positions 
should taxi to one exit taxiway, allowing other rows to simultaneously taxi to a different 
exit. 

2-8.2.8 Army and Navy Aprons. Army aircraft parking aprons are divided into 
three categories: unit, general purpose, and special purpose. The category to be 
provided is based on the mission support requirement of the facility. 

2-8.2.8.1 Unit Parking Apron. The unit parking category supports fixed- and 
rotary-wing aircraft assigned to the facility. 

2-8.2.8.2 General Purpose Apron. When no tenant units are assigned to an 
aviation facility, and transient aircraft parking is anticipated, a personnel loading apron 
or aircraft general purpose apron should be provided in lieu of a mass parking apron. 

2-8.2.8.3 Special Purpose Apron. Special purpose aprons are provided for specific 
operations, such as providing safe areas for arming/disarming aircraft and other specific 
mission requirements that demand separation of or distinct handling procedures for 
aircraft. 

2-8.2.9 Apron/Other Pavement Types. Special use aprons may exist on an 
aviation facility. Chapter 6 provides further information on these aprons/pavements. 

2-9 AIRCRAFT MAINTENANCE AREA (OTHER THAN PAVEMENTS). An 
aircraft maintenance area is required when aircraft maintenance must be performed 
regularly at an aviation facility. Space requirements for maintenance facilities are based 
on aircraft type. 

2-9.1 Aircraft Maintenance Facilities. The aircraft maintenance facility 
includes but is not limited to: aircraft maintenance hangars, special purpose hangars, 
hangar access aprons, weapons system support shops, aircraft system testing and 
repair shops, aircraft parts storage, corrosion control facilities, and special purpose 
maintenance pads. The aircraft maintenance area includes utilities, roadways, fencing, 
and security facilities and lighting. 

2-9.2 Aviation Maintenance Buildings (Air Force and Navy). For aviation 
maintenance building information for the Air Force, see AFH 32-1084; for the Navy, see 
UFC 4-211-01N. 

2-9.3 Aviation Maintenance Buildings (Army) 

2-9.3.1 Maintenance Hangars. Maintenance hangars are required to support 
those aircraft maintenance, repair, and inspection activities that can be more effectively 
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accomplished while the aircraft is under complete cover. The size requirement for 
maintenance hangars is determined by the number of aircraft assigned. 

2-9.3.2 Security and Storage Hangars. These hangars are limited in use and do 
not require the features normally found in maintenance hangars. 

2-9.3.3 Avionics Maintenance Shop. Avionics maintenance space should 
normally be provided within the maintenance hangar; however, a separate building for 
consolidated avionics repair may be provided at aviation facilities with multiple units. 

2-9.3.4 Engine Repair and Engine Test Facilities. Engine repair and test 
facilities are provided at air bases with aircraft engine removal, repair, and testing 
requirements. Siting of engine test facilities should consider the impacts of jet blast, jet 
blast protection, and noise suppression. 

2-9.3.5 Parts Storage. Covered storage of aircraft parts should be provided at all 
aviation facilities and located close enough to the maintenance area to allow easy 
access to end users. 

2-9.4 Maintenance Aprons. These aprons should be sized according to the 
dimensions discussed in Chapter 6. 

2-9.5 Apron Lighting. Apron area lighting (floodlights) is provided where 
aircraft movement, maintenance, and security are required at night, and during poor 
visibility. The type of lighting is based on the amount of apron space or number of 
aircraft positions that receive active use during nighttime operations. 

2-9.6 Security. The hangar line typically represents the boundary of the airfield 
operations area. Maintenance buildings should be closely collocated to discourage 
unauthorized access and enhance facility security. 

2-10 AVIATION OPERATIONS SUPPORT AREA 

2-10.1 Aviation Operations Support Facilities. Aviation operations support 
facilities include those facilities that directly support the flying mission. Operations 
support includes air traffic control, aircraft rescue and firefighting, fueling facilities, the 
airfield operations center (airfield management facility), squadron operations/aircraft 
maintenance units, and air mobility operations groups. 

2-10.2 Location. Aviation operations support facilities should be located along 
the hangar line, with the central area typically being allocated to airfield operations 
(airfield management facility), air traffic control, aircraft rescue and firefighting, and flight 
simulation. Aircraft maintenance facilities should be located on one side of the runway 
to allow simplified access among maintenance areas, aircraft, and support areas. 

2-10.3 Orientation of Facilities. Facilities located either parallel or perpendicular 
to the runway make the most efficient use of space. Diagonal and curved areas tend to 
divide the area and result in awkward or unusable spaces. 



UFC 3-260-01 
17 NOVEMBER 2008 

 

23 

2-10.4 Multiple Supporting Facilities. When multiple aviation units are located 
at one facility, their integrity may be retained by locating such units adjacent to each 
other. 

2-10.5 Transient Facilities. Provisions should be made for transient and very 
important person (VIP) aprons and buildings. These facilities should be located near the 
supporting facilities discussed in paragraph 2-10.1. 

2-10.6 Other Support Facilities. When required, other support facilities, such as 
aviation fuel storage and dispensing, heating plants, water storage, consolidated parts 
storage, and motor pool facilities, should be sited on the far side of an access road 
paralleling the hangar line. 

2-10.6.1 Air Traffic Control Facilities. The siting and height of the air traffic 
control tower cab is determined by an operational assessment conducted by USAATCA 
and the US Army Air Traffic Control Activity (ATZQ-ATC-A) for the Army, and in 
accordance with UFC 4-133-01N for the Navy and Marine Corps. Air Force air traffic 
control towers are sited in accordance with Appendix B, Section 17. 

2-10.6.2 Radar Buildings. Some airfields are equipped with radar capability. When 
the functional proponent determines the need for radar capability, space for radar 
equipment will be provided. Space for radar equipment should be provided in the flight 
control tower building. 

2-10.6.3 Aircraft Rescue and Fire Facilities. Airfield facilities and flight operations 
will be supported by fire and rescue equipment. The aircraft rescue and fire facilities 
must be located strategically to allow aircraft firefighting vehicles to meet response time 
requirements to all areas of the airfield. Coordinate the airfield fire and rescue facility 
and special rescue equipment with the facility protection mission and master plan. It 
may be economically sound to develop a consolidated or expanded facility to support 
both airside and landside facilities. The site of the fire and rescue station must permit 
ready access of equipment to the aircraft operational areas and the road system serving 
the airfield facilities. A site centrally located, close to the midpoint of the runway, and 
near the airfield operations area (airfield management and base operations building (Air 
Force)) and air traffic control tower is preferred. 

2-10.6.4 Rescue and Ambulance Helicopters. With the increasing use of 
helicopters for emergency rescue and air ambulance service, consider providing an 
alert helicopter parking space near the fire and rescue station. This space may be 
located as part of the fire and rescue station or in a designated area on an adjacent 
aircraft parking apron. 

2-10.6.5 Hospital Helipad. A helipad should normally be sited in close proximity to 
each hospital to permit helicopter access for emergency use. Subject to necessary flight 
clearances and other hospital site factors, the hospital helipad should permit reasonably 
direct access to and from the hospital emergency entrance. 
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2-10.6.6 Miscellaneous Buildings. These buildings should be provided as part of 
an aviation facility:  

 Airfield operations building (airfield management facility) 
 Aviation unit operations building (Army); squadron operations building (Air 

Force) 
 Representative weather observation stations (RWOS) 

 Authorization and space allowances should be determined in accordance 
with directives for each Service. 

2-10.7 Aircraft Fuel Storage and Dispensing 

2-10.7.1 Location. Aircraft fuel storage and dispensing facilities will be provided at 
all aviation facilities. Operating fuel storage tanks will be provided wherever dispensing 
facilities are remote from bulk storage. Bulk fuel storage areas require locations that are 
accessible by tanker truck, tanker rail car, or by waterfront. Both bulk storage and 
operating storage areas must provide for the loading and parking of fuel vehicles to 
service aircraft. Where hydrant fueling systems are authorized, bulk fuel storage 
locations must take into account systems design requirements (e.g., the distance from 
the fueling apron to the storage tanks). 

2-10.7.2 Safety. Fuel storage and operating areas have requirements for minimum 
clearances from buildings, aircraft parking, roadways, radar, and other structures/areas, 
as established in Service directives. Aviation fuel storage and operating areas also 
require lighting, fencing, and security alarms. All liquid fuel storage facility sitings must 
address spill containment and leak protection/detection. 

2-10.8 Roadways to Support Airfield Activities 

2-10.8.1 General. Vehicular roads on airfields should not cross or be within the 
lateral clearance distance for runways, high-speed taxiways, and dedicated taxiways for 
alert pads. This will prevent normal vehicular traffic from obstructing aircraft in transit. 
Roads should be located so that surface vehicles will not be hazards to air navigation 
and air navigation equipment. 

2-10.8.2 Rescue and Firefighting Roadways. Rescue and firefighting access 
roads are usually needed to provide unimpeded two-way access for rescue and 
firefighting equipment to potential accident areas. Connecting these access roads to the 
extent practical with airfield operational surfaces and other airfield roads will enhance 
fire and rescue operations. Dedicated rescue and firefighting access roads are 
all-weather roads designed to support vehicles traveling at normal response speeds. 

2-10.8.3 Fuel Truck Access. Fuel truck access points to aircraft parking aprons 
should be located to provide minimal disruptions and hazards to active aircraft 
movement areas. Fuel truck access from the facility boundary to the fuel storage areas 
should be separate from other vehicular traffic. Fuel trucks should be parked as close to 
the flight line as is reasonably possible. 
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2-10.8.4 Explosives and Munitions Transfer to Arm/Disarm Pads. Transfer of 
explosives and munitions from storage areas to arm/disarm pads should occur on 
dedicated transfer roads. Transfer roads should be used exclusively for explosives and 
munitions transfer vehicles. 

2-10.9 Navy/Marine Corps Exemptions from Waivers. Certain navigational and 
operational aids normally are sited in violation of airspace clearance in order to operate 
effectively. The following aids are within this group and require no waiver provided that 
they are sited in accordance with UFC 3-535-02 and/or UFC 3-535-01: 

 Approach lighting systems 
 Visual approach slope indicator (VASI) systems 
 Precision approach path indicator (PAPI) systems 
 Permanent optical lighting system (OLS), portable OLS, and Fresnel lens 

equipment 
 Runway distance markers 
 Arresting gear (A/G) systems, including A/G signs 
 Taxiway guidance, holding, and orientation signs 
 All beacons and obstruction lights 
 Arming and de-arming pad 
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CHAPTER 3 

RUNWAYS (FIXED-WING) AND IMAGINARY SURFACES 

3-1 CONTENTS. This chapter presents design standards and considerations 
for fixed-wing runways and associated imaginary surfaces. 

3-2 REQUIREMENTS. The landing and takeoff design considerations for an 
airfield include mission requirements, expected type and volume of air traffic, traffic 
patterns such as the arrangement of multidirectional approaches and takeoffs, ultimate 
runway length, runway orientation required by local wind conditions, local terrain, 
restrictions due to airspace obstacles or the surrounding community, noise impact, and 
aircraft accident potential. When planning to construct a new runway or to lengthen an 
existing runway, in addition to local permitting requirements, file FAA Form 7480-1 in 
accordance with FAA Order 7400.2. 

3-3 RUNWAY CLASSIFICATION. Runways are classified as either Class A or 
Class B based on aircraft type as shown in Table 3-1. This table uses the same runway 
classification system established by the Office of the Secretary of Defense as a means 
of defining accident potential areas (zones) for the AICUZ program. These runway 
classes are not to be confused with aircraft approach categories and aircraft wingspan 
in other DOD or FAA documents, aircraft weight classifications, or pavement traffic 
areas. The aircraft listed in Table 3-1 are examples of aircraft that fall into these 
classifications and may not be all-inclusive. 

3-3.1 Class A Runways. Class A runways are primarily intended for small, light 
aircraft. These runways do not have the potential or foreseeable requirement for 
development for use by high-performance and large, heavy aircraft. Ordinarily, these 
runways are less than 2,440 m (8,000 ft) long and less than 10 percent of their 
operations involve aircraft in the Class B category; however, this is not intended to limit 
the number of C-130 and C-17 operations conducted on any Class A airfield. 

3-3.2 Class B Runways. Class B runways are primarily intended for 
high-performance and large, heavy aircraft, as shown in Table 3-1. For flight safety 
clearances applicable to USAF missions on US Army airfields, see paragraph 2-5.4.2. 

3-3.3 Rotary-Wing and V/STOL Aircraft. Runways for rotary-wing and V/STOL 
(V-22) aircraft are not addressed in this chapter. Design standards and considerations 
for rotary-wing aircraft runways and landing lanes are provided in Chapter 4 of this 
manual. Information on design standards and considerations for the V/STOL aircraft 
may be obtained from: 

 NAVFAC Atlantic CI Eng 
 6506 Hampton Blvd 
 Norfolk, VA 23508-1278 
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Table 3-1. Runway Classification by Aircraft Type 

Runway Classification by Aircraft Type 

Class A Runways Class B Runways 

C-1  
C-2  

C-12 
C-20 
C-21 
C-22 
C-23 
C-26 
C-32 
C-37 
C-38 
E-1  
E-2  

 

OV-1 
OV-10 

T-3 
T-28 
T-34 
T-41 
T-44 
U-21 

UV-18 
V-22 

DASH-7 
DASH-8 

A-4 
A-6  

EA-6B 
A-10 
AV-8 
B-1  
B-2  

B-52 
C-5  
C-9  

KC-10 
KC-135 

C-17 
C-130 
C-135 
C-137 

C-141 
E-3  
E-4  
E-6 
E-8 

R/F-4  
F-5  

F-14 
F-15 
F-16 

F/A-18 
F-22 

FB-111 
F-117 

P-3  
RQ-1 
S-3  

SR-71 
T-1  
T-2  
T-6 

T-37 
T-38 
T-39 
T-42 
T-43 
T-45 
TR-1 
U-2 

VC-25 
JSF (F-35) 

NOTES: 
1. Only symbols for basic mission aircraft or basic mission aircraft plus type are used. 

Designations represent entire series. Runway classes in this table are not related to aircraft 
approach categories, aircraft weight, aircraft wingspan, or to pavement design classes or 
types. 

2. These are examples of aircraft that fall into these classifications, and may not be all-inclusive. 
3. Rotary aircraft are not addressed in this table. 
4. The V-22 aircraft is a rotary aircraft that operates as a rotary-wing aircraft on a Class A 

runway and operates as either a fixed-wing or rotary-wing aircraft on taxiways associated 
with Class A runways. 

3-3.4 Landing Zones (formerly called Short Fields and Training Assault 
Landing Zones). Landing zones are special use fields. Design criteria are found in Air 
Force engineering technical letter (ETL) 04-7. Geometric criteria for these airfields are 
provided in Chapter 7 of this manual. 

3-4 RUNWAY SYSTEMS. As discussed in Chapter 2, an airfield normally has 
only one runway. 

3-4.1 Single Runway. A single runway is the least flexible and lowest capacity 
system. The capacity of a single runway system will vary from approximately 40 to 
50 operations per hour under IFR conditions and up to 75 operations per hour under 
VFR conditions. 

3-4.2 Parallel Runways. Parallel runways are the most commonly used system 
for increased capacity. In some cases, parallel runways may be staggered, with the 
runway ends offset from each other and with terminal or service facilities located 
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between the runways. When parallel runways are separated by less than the distance 
shown in Item 15 of Table 3-2, the second runway will increase capacity at the airfield 
under VFR conditions, but due to the close distance, capacity at the airfield will not be 
increased under IFR conditions. 

3-4.3 Crosswind Runways. Crosswind runways may be either the open-V or 
the intersecting type of runway. The crosswind system is adaptable to a wider variety of 
wind conditions than the parallel system. When winds are calm, both runways may be 
used simultaneously. An open-V system has a greater capacity than an intersecting 
system. 

Table 3-2. Runways 

Item Class A 
Runway 

Class B 
Runway 

No. Description Requirement Remarks 

1 Length See Table 3-3 See Remarks For Army airfields. For Army Class B 
runways, runway length will be determined 
by the Air Force MAJCOM for the most 
critical aircraft in support of the mission. 

  See Remarks See Remarks For Air Force airfields, runway length will 
be determined by the MAJCOM/A3 for the 
most critical aircraft to be supported 

  See Remarks See Remarks For Navy and Marine Corps airfields, see 
NAVFAC P-80 for computation of runway 
lengths. 

2 Width 30 m 
(100 ft) 

46 m 
(150 ft) 

Army airfields and Air Force airfields, not 
otherwise specified. 

  N/A 90 m 
(300 ft) 

B-52 aircraft. AFI 11-202 V3 allows that 
B-52 aircraft may routinely operate on 60 m 
(200 ft) wide runways.  

  23 m 
(75 ft) 

N/A Navy and Marine Corps Class A runways. 
Runway width for T-34 and T-44 will be 
45 m (150 ft). 

  N/A 60 m 
(200 ft) 

Navy and Marine Corps airfields 

3 Total width of 
shoulders (paved 
and unpaved) 

15 m 
(50 ft) 

60 m 
(200 ft) 

Army and Air Force airfields 

  7.5 m 
(25 ft) 

46 m 
(150 ft) 

Navy and Marine Corps airfields 
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Item Class A 
Runway 

Class B 
Runway 

No. Description Requirement Remarks 

4 Paved shoulder 
width 

7.5 m 
(25 ft) 

7.5 m 
(25 ft) 

Army and Air Force Cargo Mission Aircraft  
For Air Force, pave shoulders to provide a 
combined hard surface width (runway and 
paved shoulders) of not less than 60 m 
(200 feet) with at least 0.6 m (2 ft) of paved 
surface beyond the edge lights. 

 

  N/A 3 m 
(10 ft) 

Air Force airfields designed for Trainer, 
Fighter and B-52 aircraft. (Pave shoulders 
to provide a combined hard surface width 
(runway and paved shoulders) of 52 m 
(170 feet) for fighters and trainers and 98 m 
(320 feet) for B-52 mission runways, with at 
least 0.6 m (2 ft) of paved surface beyond 
the edge lights. 

  3 m 
(10 ft) 

3 m 
(10 ft) 

Navy and Marine Corps airfields 

5 Longitudinal 
grades of runway 
and shoulders 

Maximum 1.0 percent Grades may be both positive and negative 
but must not exceed the limit specified. 
Grade restrictions are exclusive of other 
pavements and shoulders. Where other 
pavements tie into runways, comply with 
grading requirements for tow ways, 
taxiways, or aprons as applicable, but hold 
grade changes to the minimum practicable 
to facilitate drainage. 

Exception for shoulders (paved and 
unpaved): a 3.33 percent maximum is 
permitted where arresting systems and 
visual glide slope indicators (VGSIs) are 
installed relative to the longitudinal slope of 
the runway and shoulders. Grade 
deviations must be held to a minimum for 
VGSI installations but may be used when 
necessary to limit the overall height of the 
light housings above grade. 

6 Longitudinal 
runway grade 
changes 

No grade 
change is to 
occur less 
than 300 m 

(1,000 ft) from 
the runway 

end 

No grade 
change is to 
occur less 
than 900 m 

(3,000 ft) from 
the runway 

end 

Where economically feasible, the runway 
will have a constant centerline gradient 
from end to end. Where terrain dictates the 
need for centerline grade changes, the 
distance between two successive point of 
intersection (PI) will be not less than 300 m 
(1,000 ft) and two successive distances 
between PIs will not be the same. 

7 Rate of 
longitudinal 
runway grade 
changes 

Max 0.167 percent per 
30 linear meters 

(100 linear feet) of runway 

Army and Air Force 

Maximum rate of longitudinal grade change 
is produced by vertical curves having 
180-m (600-ft) lengths for each percent of 
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Item Class A 
Runway 

Class B 
Runway 

No. Description Requirement Remarks 
algebraic difference between the two 
grades. 

  Max 0.10 percent per 30 
linear meters 

(100 linear feet) of runway 

Navy and Marine Corps 

Maximum rate of longitudinal grade change 
is produced by vertical curves having 
300-m (1,000-ft) lengths for each percent 
of algebraic difference between the two 
grades. 

  See Remarks Exceptions: 0.4 percent for edge of 
runways at runway intersections 

8 Longitudinal sight 
distance 

Min 1,500 m 
(5,000 ft) 

 

Any two points 2.4 m (8 ft) above the 
pavement must be mutually visible (visible 
by each other) for the distance indicated. 

For runways shorter than 1,500 m 
(5,000 ft), height above runway will be 
reduced proportionally. 

9 Transverse grade 
of runway 

Min 1.0 percent 
Max 1.5 percent 

New runway pavements will be centerline 
crowned. Existing runway pavements with 
insufficient transverse gradients for rapid 
drainage should provide increasing 
gradients when overlaid or reconstructed. 

   Slope pavement downwards from 
centerline of runway. 

1.5 percent slope is optimum transverse 
grade of runway. 

Selected transverse grade is to remain 
constant for length and width of runway, 
except at or adjacent to runway 
intersections where pavement surfaces 
must be warped to match abutting 
pavements. For Navy and Marine Corps, 
this exception also applies to aircraft 
arresting system cables where the 
transverse slope may be reduced to 0.75 
percent in the center section to allow 
achieving the proper pendant height above 
the runway crown. See paragraph 3-16.2.2 
for modifications to transverse grade in the 
area of the aircraft arresting system 
pendant. 

10 Transverse grade 
of paved 
shoulder 

2 percent min 
3 percent max 

Paved portion of shoulder. 

Slope downward from runway pavement. 
Reversals are not allowed. 

Exception allowed in the tape sweep area 
for USAF aircraft arresting systems. At 
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Item Class A 
Runway 

Class B 
Runway 

No. Description Requirement Remarks 
runway edge sheaves, paved shoulder 
slope should match runway cross slope on 
centerline crowned runways. Designers 
shall warp the adjacent tape sweep area 
pavement surfaces to direct drainage away 
from the aircraft arresting system 
components as much as possible. 

Pavement within the tape sweep area of 
arresting systems shall meet the design 
and grade criteria in USAF Typical 
Installation Drawing 67F2011 A. 

11 Transverse grade 
of unpaved 
shoulder 

(a) 40-mm (1.5-in) drop-off at 
edge of paved shoulder, +/- 13 
mm (0.5 in) 
(b) 2 percent min, 4 percent 
max.  

Unpaved portion of shoulder 

Slope downward from shoulder pavement. 

For additional information, see Figure 3-1. 
Reversals not allowed. 

12 Runway lateral 
clearance zone 

152.40 m 
(500 ft) 

152.40 m 
(500 ft) 

Army airfields 

  152.40 m 
(500 ft) 

304.80 m 
(1,000 ft) 

Air Force, Navy, and Marine Corps 

    The runway lateral clearance zone's lateral 
limits coincide with the limits of the primary 
surface. The ends of the lateral clearance 
zone coincide with the runway ends. The 
ground surface within this area must be 
clear of fixed or mobile objects, and graded 
to the requirements of Table 3-2, items 13 
and 14. 
The zone width is measured 
perpendicularly from the centerline of the 
runway and begins at the runway 
centerline. See Table 3-7 for other height 
restrictions and controls. 

    (1)  Fixed obstacles include man-made or 
natural features such as buildings, trees, 
rocks, terrain irregularities and any other 
features constituting possible hazards to 
moving aircraft. Navigational aids and 
meteorological equipment will be sited 
within these clearances where essential for 
their proper functioning. For Army and Air 
Force, this area to be clear of all obstacles 
except for property sited permissible 
deviations noted in Appendix B, 
Chapter 13. For Navy and Marine Corps, 
certain items that are listed in 
paragraph 2-10.9 are exempted. 

    (2)  Mobile obstacles include parked 
aircraft, parked and moving vehicles, 
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Item Class A 
Runway 

Class B 
Runway 

No. Description Requirement Remarks 
railroad cars, and similar equipment. 
Taxiing aircraft, emergency vehicles, and 
authorized maintenance vehicles are 
exempt from this restriction. 

    (3)  For Army and Air Force airfields, 
parallel taxiway (exclusive of shoulder 
width) will be located in excess of the 
lateral clearance distances (primary 
surface). For Navy and Marine Corps 
airfields, the centerline of a runway and a 
parallel taxiway shall be a minimum of 
152.4 m (500 ft) apart. For Class A 
Airfields, one half of the parallel taxiway 
may be located within the runway lateral 
clearance zone. 

    (4)  For Class A runways, except at Navy 
and Marine Corps airfields, above ground 
drainage structures, including head wall, 
are not permitted within 91.26 m (300 ft) of 
the runway centerline. For Class B 
runways, except at Navy and Marine Corps 
airfields, above ground drainage structures, 
including head walls are not permitted 
within 114.3 m (375 ft) of the runway 
centerline. At Navy and Marine Corps 
airfields, above ground drainage structures 
will be individually reviewed. Drainage 
slopes of up to a 10 to 1 ratio are permitted 
for all runway classes, but swales with 
more gentle slopes are preferred. 

    (5) Distance from runway centerline to 
helipads is discussed in Table 4-1. 
(6) For Military installations overseas (other 
than bases located in the United States, its 
territories, trusts, and possessions), apply 
to the maximum practical extent. 

  152.4 m 
(500 ft) 

228.6 m 
(750 ft) 

Navy airfields constructed prior to 1981. 

 

13 Longitudinal 
grades within 
runway lateral 
clearance zone 

Max 10.0 percent Exclusive of pavement, shoulders, and 
cover over drainage structures. 

Slopes are to be as gradual as practicable. 
Avoid abrupt changes or sudden reversals. 
Rough grade to the extent necessary to 
minimize damage to aircraft. 
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Item Class A 
Runway 

Class B 
Runway 

No. Description Requirement Remarks 

14 Transverse 
grades within 
runway lateral 
clearance zone 
(in direction of 
surface drainage) 

Min of 2.0 percent to 
Max 10.0 percent* 

Grades may be upwards or 
downwards 

Exclusive of pavement, shoulders, and 
cover over drainage structures. 

Slopes are to be as gradual as practicable. 
Avoid abrupt changes or sudden reversals. 
Rough grade to the extent necessary to 
minimize damage to aircraft. 

15 Distance 
between 
centerlines of 
parallel runways 

213.36 m 
(700 ft) 

304.80 m 
(1,000 ft) 

VFR without intervening parallel taxiway 
between the parallel runways. One of the 
parallel runways must be a VFR only 
runway. 

  632.46 m 
(2,075 ft) 

VFR with intervening parallel taxiway. 

  762.00 m 
(2,500 ft) 

IFR using simultaneous operation (depart-
depart) (depart-arrival) 

  1,310.64 m 
(4,300 ft) 

IFR using simultaneous approaches 

   For separation distance between fixed-wing 
runways and rotary-wing facilities, see 
Table 4-1. 

16 Width of USAF 
and Army 
mandatory 
frangibility zone 
(MFZ) 

152.4 m (500 ft) Centered on the runway centerline. All 
items sited within this area must be 
frangible (see Appendix B, Section 13). 

17 Length of USAF 
and Army MFZ 

Runway length plus 
1,828.8 m (6,000 ft) 

Centered on the runway. All items sited 
within this area to the ends of the graded 
area of the clear zone must be frangible 
(also see Table 3-5 and Appendix B, 
Section 13). Items located beyond the 
graded area of the clear zone must be 
constructed to be frangible, low impact 
resistant structures, or semi-frangible (see 
Appendix B, Section 13). 

* Bed of channel may be flat. When drainage channels are required, the channel bottom cross section 
may be flat but the channel must be sloped to drain. 

NOTES: 
1. Geometric design criteria in this manual are based on aircraft-specific requirements and are not direct 

conversions from inch-pound (English) dimensions. Inch-pound units are included only to permit 
reference to the previous standard. 

2. Airfield and heliport imaginary surfaces and safe wingtip clearance dimensions are direct conversions 
from inch-pound to SI units. 

3. Metric units apply to new airfield construction, and where practical, to modifications to existing airfields   
and heliports, as discussed in paragraph 1-4.4. 
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3-5 RUNWAY ORIENTATION/WIND DATA. Runway orientation is the key to 
a safe, efficient, and usable aviation facility. Orientation is based on an analysis of wind 
data, terrain, local development, operational procedures, and other pertinent data. 
Procedures for analysis of wind data to determine runway orientation are discussed 
further in Appendix B, Section 4. 

3-6 ADDITIONAL CONSIDERATIONS FOR RUNWAY ORIENTATION. In 
addition to meteorological and wind conditions, the factors in paragraphs 3-6.1 through 
3-6.7 must be considered. 

3-6.1 Obstructions. A specific airfield site and the proposed runway orientation 
must be known before a detailed survey can be made of obstructions that affect aircraft 
operations. Runways should be so oriented that approaches necessary for the ultimate 
development of the airfield are free of all obstructions. 

3-6.2 Restricted Airspace. Airspace through which aircraft operations are 
restricted, and possibly prohibited, is shown on sectional and local aeronautical charts. 
Runways should be so oriented that their approach and departure patterns do not 
encroach on restricted areas. 

3-6.3 Built-Up Areas. Airfield sites and runway alignment will be selected and 
operational procedures adopted that will least impact local inhabitants. Additional 
guidance for facilities is found in DODI 4165.57. 

3-6.4 Neighboring Airports. Existing aircraft traffic patterns of airfields in the 
area may affect runway alignment. 

3-6.5 Topography. Avoid sites that require excessive cuts and fills. Evaluate 
the effects of topographical features on airspace zones, grading, drainage, and possible 
future runway extensions. 

3-6.6 Soil Conditions. Evaluate soil conditions at potential sites to minimize 
settlement problems, heaving from highly expansive soils, high groundwater problems, 
and construction costs. 

3-6.7 Noise Analysis. Noise analyses should be conducted to determine noise 
impacts to local communities and to identify noise-sensitive areas. 

3-7 RUNWAY DESIGNATION. Runways are identified by the whole number 
nearest one-tenth (1/10) the magnetic azimuth of the runway centerline. The magnetic 
azimuth of the runway centerline is measured clockwise from magnetic north when 
viewed from the direction of approach. For example, where the magnetic azimuth is 
183 degrees, the runway designation marking would be 18; and for a magnetic azimuth 
of 117 degrees, the runway designation marking would be 12. For a magnetic azimuth 
ending in the number 5, such as 185 degrees, the runway designation marking can be 
either 18 or 19. Supplemental letters, where required for differentiation of parallel 
runways, are placed between the designation numbers and the threshold or threshold 
marking. For parallel runways, the supplemental letter is based on the runway location, 
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left to right, when viewed from the direction of approach: for two parallel runways—"L," 
"R"; for three parallel runways—"L," "C," "R." 

3-8 RUNWAY DIMENSIONS. The paragraphs, tables, and figures in this 
section present the design criteria for runway dimensions at all aviation facilities except 
landing zones. The criteria presented in the figures are for all DOD components (Army, 
Air Force, Navy, and Marine Corps), except where deviations are noted. 

3-8.1 Runway Dimension Criteria, Except Runway Length. Table 3-2 
presents all dimensional criteria, except runway length, for the layout and design of 
runways used primarily to support fixed-wing aircraft operations. 

3-8.2 Runway Length Criteria 

3-8.2.1 Army. For Army Class A runways, the runway length will be determined in 
accordance with Table 3-3. Army Class B runways are used by Air Force aircraft; 
therefore, the Air Force MAJCOM will determine those runway lengths. 

3-8.2.2 Air Force. For Air Force Class A and Class B runways, the length will be 
determined by the MAJCOM. 

3-8.2.3 Navy and Marine Corps. Runway length computation for Navy and 
Marine Corps Class A and Class B runways is presented in NAVFAC P-80. 

3-8.3 Layout. Typical sections and profiles for Army, Air Force, Navy, and 
Marine Corps airfield runways and the associated airspace surfaces are shown in 
figures 3-1 through 3-22. 

Table 3-3. Army Class A Runway Lengths 

Elevation 

Temperature 
Sea 

Level 
304 meters
(1,000 feet) 

610 meters 
(2,000 feet) 

1,524 meters 
(5,000 feet) 

1,828 meters
(6,000 feet) 

15ºC 
(60ºF) 

1,615 m 
(5,300 ft) 

1,676 m 
(5,500 ft) 

1,768 m 
(5,800 ft) 

2,042 m 
(6,700 ft) 

2,164 m 
(7,100 ft) 

30ºC 
(85ºF) 

1,707 m 
(5,600 ft) 

1,798 m 
(5,900 ft) 

1,890 m 
(6,200 ft) 

2,286 m 
(7,500 ft) 

2,438 m 
(8,000 ft) 

40ºC 
(105ºF) 

1,798 m 
(5,900 ft) 

1,890 m 
(6,200 ft) 

2,042 m 
(6,700 ft) 

2,469 m 
(8,100 ft) 

2,682 m 
(8,800 ft) 

NOTES: 
1. Based on zero runway gradient and a clean, dry runway surface for the most critical aircraft 

in the Army's inventory to date (RC-12N). 
2. Metric units apply to new airfield construction and, where practical, to modifications to 

existing airfields and heliports, as discussed in section 1-4.
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Figure 3-1. Runway Transverse Sections and Primary Surface 

 

WITHIN THE RUNWAY LATERAL
INFORMATION ON GRADING
FOR ADDITIONAL AND DETAILED

SEE DETAIL BELOW

RUNWAY LATERAL CLEARANCE ZONE WIDTH
ARMY & AIR FORCE

CLASS A AND CLASS B RUNWAYS

RUNWAY LATERAL CLEARANCE ZONE WIDTH

RUNWAY TRANSVERSE SECTION

SAME GRADE CRITERIA AS OTHER SIDE

N.T.S.

GRADED AREA

GRADES
MIN. 1.0%
MAX. 1.5%

RUNWAY

PRIMARY SURFACE WIDTH
DISTANCE

SEE FIGURE 5.3 - MAX. 10.0%
GRADES MIN. 2%

GRADED AREA
SHOULDER

TAXIWAY

CLEARANCE
TAXIWAY

NAVY & MARINE
RUNWAY LATERAL CLEARANCE ZONE WIDTH

7H:1V

TRANSITION SURFACE

(TYP. BOTH SIDES)

SHOULDER WIDTH

UNPAVED SHOULDER

10% MAX.2% MIN.2% MIN.4% MAX.
PAVEMENT

SHOULDER GRADE DETAIL

WIDTH
WIDTH

SHOULDER

PAVED

3% MAX.

2% MIN.

NOTES

- SEE NOTE 1

N.T.S.

PRIMARY SURFACE
SEE NOTE 3

[1 1/2"]

40mm

CLEARANCE ZONE, SEE TABLE 3.2.

SHOULDER

SHOULDERSHOULDER

1.  AT NAVY AND MARINE CORPS AIRFIELDS, THE CENTERLINES OF A 
RUNWAY AND A PARALLEL TAXIWAY SHALL BE A MINIMUM OF 152.4 
METERS [500 FEET] APART.  FOR CLASS A AIRFIELDS, ONE-HALF OF 
THE PARALLEL TAXIWAY MAY BE LOCATED WITHIN THE LATERAL 
CLEARANCE ZONE.  SEE TABLE 3.2.

2.  PROVIDE A 40mm [1-1/2"] DROP-OFF FROM PAVED SHOULDERS.  

3.  THE PRIMARY SURFACE WIDTH IS COINCIDENT WITH THE LATERAL 
CLEARANCE ZONE WIDTH.  THE ELEVATION OF ANY POINT ON THE 
PRIMARY SURFACE IS THE SAME AS THE ELEVATION OF THE 
NEAREST POINT ON THE RUNWAY CENTERLINE. 

4.  WHEN A SLOPE REVERSAL IS REQUIRED AT THE TOE OF THE 
SHOULDER, THE DESIGNER MUST PROVIDE AN ADEQUATELY FLAT 
BOTTOM DITCH.

SEE NOTE 4.
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Figure 3-2. Clear Zone Transverse Section Detail 

 

AREA IN FILLAREA IN CUT

CLASS A RUNWAY 152.40m [500']
FOR GRADING CRITERIA,

SEE TABLE 3.5

1/2 WIDTH OF CLASS A PRIMARY SURFACE

1/2 WIDTH OF CLEAR ZONE

TRANSITION AREA
IN CUT FROM CLEAR
ZONE AREA TO BE
GRADED TO NATURAL
GRADE

152.40m [500']

TRANSITION AREA IN FILL
FROM CLEAR ZONE AREA TO
BE GRADED TO NATURAL
GRADE.

SEE TABLE 3.4 FOR
OVERRUN GRADES

LIMIT OF PRIMARY SURFACE

RUNWAY

CENTERLINE ELEV.
AT END OF RUNWAY

CL

LIMIT OF PRIMARY SURFACE

PRIMARY SURFACE
SEE NOTE 4

TRANSITIONAL
SURFACE

7H
:1V

(CLASS A RUNWAY)

SURFACE
ARMY (CLASS B

TRANSITIONAL

RUNWAY)

SEE NOTE 7

ARMY CLASS B RUNWAY 152.40m [500']

SEE TABLE 3.5
FOR GRADING CRITERIA,

1/2 WIDTH OF CLEAR ZONE

152.40m [500']

1/2 WIDTH OF CLEAR ZONE
AIR FORCE, NAVY AND MARINE CORPS CLASS B RUNWAY

FOR AIR FORCE 457.20m [1500']

1/2 WIDTH OF ARMY CLASS B RUNWAY
PRIMARY SURFACE

FOR NAVY, MARINE CORPS, VARIABLE WIDTH 228.60m [750'] TO 304.80m [1000']
FOR GRADING CRITERIA SEE TABLE 3.5

304.80m [1000']
1/2 WIDTH OF AIR FORCE, NAVY AND MARINE CORPS

CLASS B RUNWAY PRIMARY SURFACE

7H
:1V

SEE NOTE 3 SEE NOTE 3

TRANSITIONAL
SURFACE
(AIR FORCE, NAVY &
MARINE CORPS

FOR ARMY CLASS B RUNWAY

LIMIT OF PRIMARY SURFACE FOR
AIR FORCE, NAVY & MARINE CORPS
PRIMARY SURFACE

CLASS B RUNWAY)SEE NOTE 3

NOTES
1.  TAKEN BEYOND END OF RUNWAY.

2.  PRIMARY SURFACE APPLIES ONLY TO FIRST 60.96m [200'] BEYOND END OF RUNWAY.

3.  THE STARTING ELEVATION FOR THE 7:1 TRANSITIONAL SURFACE IS THE ELEVATION OF THE PRIMARY SURFACE.  REFER TO TABLE 3.7.

4.  ELEVATION OF ANY POINT ON THE PRIMARY SURFACE IS THE SAME AS THE ELEVATION OF THE NEAREST POINT ON THE RUNWAY 
CROWN.

5.  AT NAVY AND MARINE CORPS FACILITIES, THE PRIMARY SURFACE MAY BE 228.60m [750'].

6.  DISTANCES ARE SYMETRICAL ABOUT CENTER OF RUNWAY.

7.  NO PART OF THE AIRCRAFT MOVEMENT AREA WILL BE CONSIDERED AN OBSTRUCTION IF APPLICABLE GRADING CRITERIA ARE MET.  
SEE PARAGRAPH 3.15.1.
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Figure 3-3. Runway and Overrun Longitudinal Profile 

 

LONGITUDINAL GRADE
1.0% MAX. (SEE NOTE 2)

900m [3000']
NO GRADE
CHANGE

PAVED RUNWAY LENGTH OVERRUN

[300']

OVERRUN

900m [3000']

-1.5% MAX

+1.5% MAX.

+1.5% MAX.

-1.5% MAX.

SAME GRADE AS END 900m [3000'] OF RUNWAY

PAVED RUNWAY LENGTH

300m [1000']
300m [1000']

NO GRADE
CHANGE

OVERRUN

300m [1000']

NO GRADE
CHANGE

OVERRUN SAME GRADE AS END 300M [1000'] OF RUNWAY

CLASS A RUNWAY
N.T.S.

CLASS B RUNWAY
N.T.S.

LONGITUDINAL GRADE
1.0% MAX. (SEE NOTE 2)

END

END
FOR ARMY & AIR FORCE

90m ENDEND

FIRST 90m [300'] OF OVERRUN GRADE

NOTES
TO AVOID ABRUPT CHANGES IN GRADE BETWEEN
THE FIRST 90m [300'] OF THE OVERRUN AND THE
REMAINDER OF THE OVERRUN, THE MAXIMUM
CHANGE OF GRADE IS 2.0% PER 30m [100 L.F.].
GRADE MAY BE POSITIVE OR NEGATIVE BUT MUST
NOT EXCEED THE LIMIT SPECIFIED.

1.

2.

NO GRADESEE NOTE 1

OVERRUN

FOR NAVY & MARINE CORPS

60m [200']

60m [200']
FOR ARMY & AIR FORCE
300m [1000']
FOR NAVY & MARINE CORPS

CHANGE

 
 



UFC 3-260-01 
17 NOVEMBER 2008 

 

39 

Figure 3-4. Army Clear Zone and Accident Potential Zone Guidelines 

ARMY CLASS B RUNWAY

914.40m
[2500'] [2500'] 30

4.
80

m

CZ APZ I APZ II

MODIFIED APZ CONFIGURATION
(BASED ON VARIANCE FROM
STRAIGHT LINES OF FLIGHT)
SEE TABLE 3.6

ARMY CLASS A RUNWAY

MODIFIED APZ CONFIGURATION
(BASED ON VARIANCE FROM
STRAIGHT LINES OF FLIGHT)
SEE TABLE 3.6

FROM END OF RUNWAY
CLEARANCE SURFACE. 60.96m [200']
BEGINNING OF APPROACH-DEPARTURE

CZ APZ I APZ II

APPROACH-DEPARTURE
CLEARANCE SURFACE 

RUNWAY

[3000']
1524.00m 2133.60m

CZ
APZ I
APZ II

CLEAR ZONE
ACCIDENT POTENTIAL ZONE I
ACCIDENT POTENTIAL ZONE II

THE WIDTH AND CONFIGURATION OF AN
APPROACH-DEPARTURE CLEARANCE SURFACE
ARE BASED ON THE CLASS OF RUNWAY, NOT
THE WIDTH OF THE CLEAR ZONE.

FOR ADDITIONAL INFORMATION ON

FOR ADDITIONAL INFORMATION ON
ACCIDENT POTENTIAL ZONES, SEE
TABLE 3.6. 

1.

2.

3.

762.00m762.00m
[3000']

914.40m
[5000'] [7000']

[1
00

0'
]

N.T.S.

304.80'
[1000']

FROM END OF RUNWAY
CLEARANCE SURFACE 60.96m (200')
BEGINNING OF APPROACH-DEPARTURE

END OF
RUNWAY

RUNWAY
END OF

APPROACH-DEPARTURE
CLEARANCE SURFACE 

SEE NOTE 1
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Figure 3-5. Air Force Clear Zone and APZ Guidelines 

AIR FORCE CLASS B RUNWAY

AIR FORCE CLASS A RUNWAY

MODIFIED APZ CONFIGURATION
(BASED ON VARIANCE FROM
STRAIGHT LINES OF FLIGHT)
SEE TABLE 3.6 

FROM END OF RUNWAY
CLEARANCE SURFACE. 60.96m (200')
BEGINNING OF APPROACH-DEPARTURE

CZ APZ I APZ IIRUNWAY

[3000']
1524.00m 2133.60m

FOR EXCEPTIONS
TO STANDARD
CLEAR ZONE WIDTH,
SEE NOTE 1

CZ
APZ I
APZ II

CLEAR ZONE
ACCIDENT POTENTIAL ZONE I
ACCIDENT POTENTIAL ZONE II

NOTES
STANDARD WIDTH OF CLEAR ZONE MAY BE
VARIED BASED ON INDIVIDUAL SERVICE ANALYSIS
OF HIGHEST ACCIDENT POTENTIAL AREA AND
LAND ACQUISITION CONSTRAINTS. HOWEVER,

THE WIDTH AND CONFIGURATION OF AN
APPROACH-DEPARTURE CLEARANCE
SURFACE ARE BASED ON THE CLASS
OF RUNWAY, NOT THE WIDTH OF THE
CLEAR ZONE.

FOR ADDITIONAL INFORMATION ON
CLEAR ZONES, SEE TABLE 3.5 

FOR ADDITIONAL INFORMATION ON
ACCIDENT POTENTIAL ZONES, SEE
TABLE 3.6 

1.

2.

3.

4.

914.40m
[5000'] [7000']

N.T.S.

91
4.

40
m

[3
00

0'
]

A
IR

 F
O

R
C

E
A

IR
FI

EL
D

S

FOR NEW AIR FORCE CONSTRUCTION,
A 914.40m [3000'] WIDE CLEAR ZONE IS
REQUIRED. SEE AFI 32-7063

END OF
RUNWAY

60
9.

60
m

[2
00

0'
]

APPROACH-DEPARTURE
CLEARANCE SURFACE
SEE NOTE 2
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Figure 3-6. Navy and Marine Corps Clear Zone and APZ Guidelines 

 

914.40m
[2500'] [2500']

30
4.

80
m

CZ APZ I APZ II

RUNWAY

MODIFIED APZ CONFIGURATION
(BASED ON VARIANCE FROM
STRAIGHT LINES OF FLIGHT)
SEE TABLE 3.6.

N.T.S.

NAVY AND MARINE CORPS CLASS B  RUNWAY

MODIFIED APZ CONFIGURATION
(BASED ON VARIANCE FROM
STRAIGHT LINES OF FLIGHT)
SEE TABLE 3.6.

FROM END OF RUNWAY
CLEARANCE SURFACE 60.96m [200']
BEGINNING OF APPROACH-DEPARTURE

CZII
APZ I APZ II

APPROACH-DEPARTURE
CLEARANCE SURFACE
SEE NOTE 2.

91
4.

40
m

[1000']
1524.00m 2133.60m

60
9.

60
m

FOR EXCEPTIONS
TO STANDARD
CLEAR ZONE WIDTH,
SEE NOTE 1

CZ
CZ I
CZ II

CLEAR ZONE
TYPE I CLEAR ZONE

NOTES
STANDARD WIDTH OF CLEAR ZONE MAY BE
VARIED BASED ON INDIVIDUAL SERVICE ANALYSIS
OF HIGHEST ACCIDENT POTENTIAL AREA AND
LAND ACQUISITION CONSTRAINTS. HOWEVER, FOR

THE WIDTH AND CONFIGURATION OF AN
APPROACH-DEPARTURE CLEARANCE
SURFACE ARE BASED ON THE CLASS
OF RUNWAY, NOT THE WIDTH OF THE
CLEAR ZONE.

FOR ADDITIONAL INFORMATION ON
CLEAR ZONES, SEE TABLE 3.5.

FOR ADDITIONAL INFORMATION ON
ACCIDENT POTENTIAL ZONES, SEE
TABLE 3.6.

1.

2.

3.

4.

762.00m762.00m
[3000']

304.80m

[2
00

0'
]

[5000']

[3
00

0'
]

[7000']

[1
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0'
]

FROM END OF RUNWAY
CLEARANCE SURFACE 60.96m (200')
BEGINNING OF APPROACH-DEPARTURE

NEW NAVY AND MARINE CORPS CONSTRUCTION,
A 914.40m [3000'] WIDE CLEAR ZONE IS
DESIRABLE.

END OF
RUNWAY

60.96m

[200']

609.60m
[2000']

914.40m
[3000']

86
5.

63
m

[2
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0'
]

CZIII

CZIII

CZI

609.60m
[2000']

304.80m
[1000']

15
2.

40
m

[5
00

']

NAVY AND MARINE CORPS CLASS A RUNWAY

TYPE III CLEAR ZONE
TYPE II CLEAR ZONE

CZ III
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Figure 3-7. Class A VFR Runway Primary Surface End Details 

N.T.S.
PLAN

SURFACE, CUT WILL BE REQUIRED. WHERE THE EXISTING GROUND
WHERE EXISTING GROUND IS ABOVE THE APPROACH-DEPARTURE

2.
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NOTES
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m
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]

60.96m
[200']

[1000']
304.80m

[2000']
609.60m

CLEARANCE SURFACE
DEPARTURE
CLEARANCE

OVERRUN FILL PROFILE
N.T.S.

START OF CLEAR ZONE CUT (SEE NOTE 1)
OVERRUN 

CLEARANCE SURFACE
BEGINS WITH SAME
ELEVATION AS CENTER-
LINE ELEVATION AT
RUNWAY END

APPROACH-DEPARTURE

RUNWAY

BEGINNING OF

SURFACE

APPROACH-
DEPARTURE
CLEARANCE

300m [1000']
TO BE GRADED

MIN. LENGTH OF CLEAR ZONE

60.96m

RUNWAY

OVERRUN (NOTE 1)

START OF CLEAR ZONE

RUNWAY END
LINE ELEVATION AT

FILL (SEE NOTE 1)

SURFACE

40H:1V

APPROACH -
BEGINNING OF

TO BE GRADED
MIN. LENGTH OF CLEAR ZONE

BEGINS WITH SAME
CLEARANCE SURFACE
APPROACH-DEPARTURE 60.96m

[200']

40H:1V

OVERRUN CUT PROFILE
N.T.S.

FOR TRANSVERSE SECTION OF CLEAR ZONE AND AREA
TO BE GRADED, SEE FIGURE 3.2. 

SEE TABLE 3.5
CLEAR ZONE LENGTH 914.40m [3,000']

BEGINNING OF APPROACH-
DEPARTURE CLEARANCE
SURFACE

CLEAR ZONE
LIMITS

C
LE

AR
 Z

O
N

E 
W
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TH

S
EE

 T
AB

LE
 3

.5

FOR GRADING
REQUIREMENT
SEE TABLE 3.5

CLEAR ZONE LENGTH 914.40m [3,000']

SURFACE, SEE TABLE 3.8

TRIM TREES, 3m [10']
BELOW CLEARANCE

APPROACH-DEPARTURE

CLEARANCE SURFACE

APPROACH-DEPARTURE

CLEAR ZONE LENGTH 914.40m [3,000']

RAILROAD
ROAD,

SEE TABLE 3.8
FOR TRANSVERSE WAY
CLEARANCES

SEE NOTE 3

SEE NOTE 4

OVERRUN FOR GRADING
REQUIREMENTS
SEE TABLE 3.4

IS BELOW APPROACH-DEPARTURE SURFACE, FILL AS NECESSARY
TO MEET MAX. GRADE REQUIREMENTS.

MINIMUM AREA OF CLEAR ZONE TO BE GRADED, SEE TABLE 3.5 .3.

FOR NAVY AND MARINE CORPS, OVERRUN LENGTH IS
300m [1000'].

4.

CENTERLINE EXTENDED
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Figure 3-8. Class A VFR Runway Isometric Airspace Imaginary Surfaces 

H   TRANSITIONAL SURFACE (7H:1V SLOPE RATIO)
G   OUTER HORIZONTAL SURFACE (NOT REQUIRED)
F   CONICAL SURFACE (NOT REQUIRED)
E   INNER HORIZONTAL SURFACE (NOT REQUIRED)
    (HORIZONTAL)(NOT REQUIRED)
D   APPROACH-DEPARTURE CLEARANCE SURFACE
    (40H:1V SLOPE RATIO)
C   APPROACH-DEPARTURE CLEARANCE SURFACE
B   CLEAR ZONE SURFACE (NOT SHOWN)
A   PRIMARY SURFACE

LEGEND

A

H

H

C

A

I    NOT USED
J   ACCIDENT POTENTIAL ZONE (APZ) (NOT SHOWN)

1828.80m

3048.00m
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[10,000']
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Figure 3-9. Class A VFR Runway Plan and Profile Airspace Imaginary Surfaces 
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Figure 3-10. Class A IFR Runway Primary Surface End Details 
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Figure 3-11. Class A IFR Runway Airspace Imaginary Surfaces 
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Figure 3-12. Class A IFR Runway Plan and Profile Airspace Imaginary Surfaces 
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Figure 3-13. Class B Army and Air Force Runway End and Clear Zone Details 
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Figure 3-14. Class B Army Runway Airspace Imaginary Surfaces 
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Figure 3-15. Class B Army and Air Force Runway Airspace Plan and Profile 
Runway Imaginary Surfaces 
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Figure 3-16. Class B Navy Runway Primary Surface End Details 
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Figure 3-17. Class B Air Force and Navy Runway Airspace Imaginary Surfaces 
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Figure 3-18. Class B Navy Runway Airspace Plan and 
Profile Runway Imaginary Surfaces 
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Figure 3-19. VFR and IFR Crosswind Runways Isometric 
Airspace Imaginary Surfaces 
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Figure 3-20. Plan, Single Runway, Navy Class A, and 
Basic Training Outlying Field 
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Figure 3-21. Plan, Single Runway, and Navy Class B 
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Figure 3-22. Typical Layout, Navy Dual Class B Runways 

 

PAVED OVERRUN

23
m

 (7
5'

)

152.4m (500')  MIN.

PAVEMENT
PROTECTIVE
BLAST

L

R / W CLEARANCE

C  RUNWAY

SURFACE
DEPARTURE CLEARANCE
START APPROACH -

R / W CLEARANCE LINE

46m (150') SHOULDER

609.6m (2000')

15m (50') SHOULDER

S
EE

 N
O

TE
 (3

)
30

4.
8m

 (1
00

0'
)

30
4.

8m
 (1

00
0'

)
S

E
E

 N
O

TE
 (3

)

NOT TO SCALE

(3) IN SOME CASES, THIS DIMENSION MAY BE REDUCED
TO 228.6m (750').  SEE NAVFAC P-80.3, PRIMARY SURFACE
WIDTH.

(2) D = 304.8m (1000), VFR RUNWAY.
DEPARTURE DETAILS.

NAVFAC P-80.3 & FIG. 3.6 FOR DETAILS.

914.4m (3000') LONG CLEAR ZONE, WIDTH IS THE SAME AS
APPROACH-DEPARTURE CLEARNACE SURFACE.  SEE

(1) SEE NAVFAC P-80.3 & FIG. 3.6 FOR CLEAR ZONE APPROACHNOTES:

UNPAVED OVERRUN

PAVED OVERRUN

TYPE III
CLEAR ZONE

CLEAR ZONE
TYPE III

TYPE II
CLEAR ZONE

CLEAR ZONE
TYPE II

TYPE III
CLEAR ZONE

304.8m (1000')
D = 1310.6m (4300), IFR, SIMULTANEOUS APPROACH.

CLEAR ZONE
TYPE I

46m (150') SHOULDER

TYPE I
CLEAR 
ZONE

D
 (N

O
TE

 2
)

30.48m (100')  R
15.24m (50')
45.72m (150')

60
m

 (2
00

')

60
m

 (2
00

')

60.96m (200')

UNPAVED OVERRUN

UNPAVED OVERRUN

UNPAVED OVERRUN

 
 

3-9 SHOULDERS. Unprotected areas adjacent to runways and overruns are 
susceptible to erosion caused by jet blast. Shoulders reduce the probability of serious 
damage to an aircraft to a minimum in the event that the aircraft runs off the runway 
pavement. The shoulder width, shown in Item 3 of Table 3-2, includes both paved and 
unpaved shoulders. Paved shoulders are required adjacent to all runways. The 
minimum paved shoulder width, shown in Table 3-2, allows the runway edge lights to be 
placed within the paved portion of the shoulder and to reduce foreign object damage 
(FOD) to aircraft. The unpaved shoulder should be graded to prevent water from 
ponding on the adjacent paved area (shoulder and runway). The drop-off next to the 
paved area prevents turf (which may build up over the years) from ponding water. For 
USAF, Army, Navy and Marine Corps airfields, manholes, hand holes, and drainage 
structures constructed within these areas should, at a minimum, be designed as 
provided in this section (NOTE: These requirements do not apply to projects already 
under design prior to the publication date of this manual.) Beyond the shoulders, sub-
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grade structures are not designed to support aircraft wheel loads. The top surface of 
foundations, manhole covers, hand hole covers, and frames should be flush with the 
grade. Maintenance action is required if the drop-off at the top edge of the foundation 
exceeds 76 millimeters (mm) (3 inches (in)). 

3-9.1 Paved Shoulder Areas 

3-9.1.1 For structures with their shortest span equal to or less than 0.6 m (2 ft), 
design based on a wheel load of 34,000 kilograms (kg) (75,000 pounds (lb)) at a contact 
pressure of 1,724 kilopascals (kPa) (250 lb per square inch (psi)). 

3-9.1.2 For structures with their shortest span greater than 0.6 m (2 ft), design 
based on the maximum number of wheels that can fit onto the span, considering the most 
critical assigned aircraft operating at its maximum gross weight. In no case, however, 
should the design be based on computed stress conditions less than those created by a 
wheel load of 34,000 kg (75,000 lb) at a contact pressure of 1,724 kPa (250 psi). 

3-9.2 Unpaved Shoulder Areas 

3-9.2.1 For structures with their shortest span equal to or less than 0.6 m (2 ft), 
design based on a wheel load of 22,667 kg (50,000 lb) at a contact pressure of 
1,724 kPa (250 psi). 

3-9.2.2 For structures with their shortest span greater than 0.6 m (2 ft), design 
based on the maximum number of wheels that can fit onto the span, considering the most 
critical assigned aircraft operating at its maximum gross weight. In no case, however, 
should the design be based on computed stress conditions less than those created by a 
wheel load of 22,667 kg (50,000 lb) at a contact pressure of 1,724 kPa (250 psi). 

3-10 RUNWAY OVERRUNS. Runway overruns keep the probability of serious 
damage to an aircraft to a minimum in the event that the aircraft runs off the runway end 
during a takeoff or landing, or lands short during a landing. Overruns are required for 
the landing and takeoff area. Table 3-4 shows the dimensional requirements for 
overruns. Overrun profiles are shown in Figure 3-3, and an overrun layout is shown in 
figures 3-7, 3-10, 3-13, and 3-16. USAF and Army design and construction 
requirements are covered in UFC 3-260-02 (Chapter 10, under "Special Areas"). 
Additionally, for all services, manholes, hand holes, and drainage structures constructed 
within this area should, at a minimum, be designed as provided in this section of the 
manual. (NOTE: These requirements do not apply to projects already under design prior 
to the publication date of this manual.) The top surface of foundations should be flush 
with the grade. Sub-grade structures are not designed to support aircraft wheel loads 
beyond the paved and unpaved areas of the overrun. Maintenance action is required if 
the drop-off at the top edge of the foundation exceeds 76 mm (3 in). 

 
 
 



UFC 3-260-01 
17 NOVEMBER 2008 

 

59 

Table 3-4. Overruns 

Overruns 

Item Class A 
Runway 

Class B 
Runway 

No. Description Requirement Remarks 

1 Length (paved 
and unpaved) 

60 m 
(200 ft) 

300 m 
(1,000 ft) 

Army and Air Force airfields. For Army airfields, 
pave the entire length. 

  300 m 
(1,000 ft) 

Navy and Marine Corps airfields 

At outlying fields for T-34 aircraft, the required 
overrun length is 150 m (500 ft). 

  See Remarks. Length of stabilized or paved area to conform to 
UFC 3-260-02 

2 Total width of 
overrun 
(paved and 
unpaved) 

Sum of runway and 
shoulders 

The outside edges of the overrun, equal in width 
to the runway shoulder, are graded but not 
paved. 

3 Paved overrun 
width 

Same as width of runway Center on runway centerline extended 

    

4 Longitudinal 
centerline 
grade 

Same as 
last 

300 m 
(1,000 ft) 
of runway 

First 90 m 
(300 ft) 

same as last
900 m 

(3,000 ft) 
of runway. 

Remainder: 
1.5 percent 

Max 

To avoid abrupt changes in grade between the 
first 90 m (300 ft) and remainder of overrun of a 
Class B runway, the maximum change of grade 
is 2.0 percent per 30 linear m (100 linear ft). 

5 Transverse 
grade 

Min 2.0 percent 
Max 3.0 percent 

40 mm (1.5 in) drop-off 
at edge of paved overrun 

+/- 13 mm (0.5 in) 

From centerline of overrun. Transition from the 
runway and runway shoulder grades to the 
overrun grades to be made within the first 45 m 
(150 ft) of overrun. 

Note: Geometric design criteria in this manual are based on aircraft-specific requirements and 
are not direct conversions from inch-pound (English) dimensions. Inch-pound units are included 
only to permit reference to the previous standard. 

3-10.1 The Paved Portion of the Overrun 

3-10.1.1 For structures with their shortest span equal to or less than 0.6 m (2 ft), 
design based on a wheel load of 34,000 kg (75,000 lb) at a contact pressure of 
1,724 kPa (250 psi). 

3-10.1.2 For structures with their shortest span greater than 0.6 m (2 ft), design 
based on the maximum number of wheels that can fit onto the span, considering the most 
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critical assigned aircraft operating at its maximum gross weight. In no case, however, 
should the design be based on computed stress conditions less than those created by a 
wheel load of 34,000 kg (75,000 lb) at a contact pressure of 1,724 kPa (250 psi). 

3-10.2 The Unpaved Portion of the Overrun 

3-10.2.1 For structures with their shortest span equal to or less than 0.6 m (2 ft), 
design based on a wheel load of 22,667 kg (50,000 lb) at a contact pressure of 
1,724 kPa (250 psi) 

3-10.2.2 For structures with their shortest span greater than 0.6 m (2 ft), design 
based on the maximum number of wheels that can fit onto the span, considering the most 
critical assigned aircraft operating at its maximum gross weight. In no case, however, 
should the design be based on computed stress conditions less than those created by a 
wheel load of 22,667 kg (50,000 lb) at a contact pressure of 1,724 kPa (250 psi). 

3-11 RUNWAY CLEAR ZONES. Runway clear zones are areas on the ground, 
located at the ends of each runway. They possess a high potential for accidents, and 
their use is restricted to be compatible with aircraft operations. Runway clear zones are 
required for the runway and should be owned or protected under a long-term lease. 
Table 3-5 shows the dimensional requirements for runway clear zones. Layout of the 
clear zones is shown in figures 3-4, 3-5, 3-6, 3-7, 3-9, 3-10, 3-12, 3-13, 3-15, 3-16, 3-18, 
3-20, 3-21, and 3-22. Manholes, hand holes, and drainage structures outside the 
overrun area of clear zones should be designed to American Association of State 
Highway and Transportation Officials (AASHTO) standards. 

3-11.1 Treatment of Clear Zones. The clear zone consists of two distinctly 
different areas, the graded area and the land use control area (governed for the Air 
Force by AFI 32-7063 and AFH 32-7084). The graded area of the clear zone is 
prepared and maintained as an aircraft safety area. Preparation of the graded area 
must comply with the criteria given in this manual. The remainder of the clear zone is a 
land use control area intended to protect people on the ground. DODI 4165.57 and 
individual Service component directives govern land use within this area (see 
Appendix B, Section 3). USAF land use guidelines are provided in AFI 32-7063 and 
AFH 32-7084. For US Navy and Marine Corps installations, see 
OPNAVINST 11010.36B. 

3-11.2 Clear Zone Mandatory Frangibility Zone (MFZ). For the USAF and 
Army, a MFZ extends through the land use control area to the end of the clear zone if 
on property owned or controlled by the USAF or Army, or to the base boundary if an 
avigation easement does not exist. Items that must be sited there due to their function 
must be made frangible to the maximum extent possible (see Appendix B, Section 13). 
Items that cannot be made frangible (such as highway guard rails) but must be located 
within this area for urgent and compelling reasons must be waived by the MAJCOM in 
accordance with Appendix B, Section 1, before they are constructed. This is to ensure 
that all alternatives are considered before non-frangible structures are sited within this 
area. See AFI 32-7063, paragraph 4.1, regarding acquiring “a real property interest in 
fee or through appropriate restrictive easements over all land within the clear zones….” 
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Interaction with property owners whose land falls within the mandatory area of 
frangibility is encouraged. Owners should be encouraged to make items in these areas 
frangible where practicable. 

Table 3-5. Clear Zones 

Clear Zones1 

Item Class A 
Runway 

Class B 
Runway 

No. Description Requirement Remarks 

1 Length 914.40 m 
(3,000 ft) 

914.40 m
(3,000 ft) 

Measured along the extended runway centerline 
beginning at the runway end2. Although desirable, 
clearing and grading of the entire area is not 
required. For acceptable land uses outside of the 
graded area, see AFI 32-7063 and AFH 32-7084 for 
USAF, and, OPNAVINST 11010.36B, for Navy and 
Marine Corps. For grading requirements, see items 4 
and 5. 

2 Width at start of 
clear zone 
(adjacent to the 
runway) 

304.80 m 
(1,000 ft) 

304.80 m
(1,000 ft) 

Army airfields 

   914.80 m
(3,000 ft) 

Air Force airfields. Though desirable, clearing and 
grading of the entire area is not required. For 
acceptable land uses outside of the graded area, see 
AFI 32-7063 and AFH 32-7084 for USAF, and 
OPNAVINST 11010.36B for Navy and Marine Corps. 
For grading requirements, see items 4 and 5. 

   609.60 m
(2,000 ft) 

Navy and Marine Corps (See NAVFAC P-80.3 for 
historical guidance where this dimension is 457 m 
[1500 ft] for airfields built before 1981.) 

  See Remarks Width of the clear zone is centered on and measured 
at right angles to the extended runway centerline. 

Exceptions to these widths are permissible based on 
individual service analysis of highest accident 
potential area for specific runway use and acquisition 
constraints. Refer to figures 3-4, 3-5, and 3-6. 

3 Width at end of 
clear zone 

304.80 m 
(1,000 ft) 

304.80 m
(1,000 ft) 

Army airfields 

   914.40 m
(3,000 ft) 

Air Force airfields 

  304.80 m 
(1,000 ft) 

848.56 m
(2,784 ft) 

Navy and Marine Corps 

The clear zone has the same dimensions as the 
approach-departure surface, as shown in Table 3-7. 
The first 60.96 m (200 ft) of the clear zone is a 
uniform 609.60 m (2,000 ft) in width, and which point 
the variable width begins. 
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Clear Zones1 

Item Class A 
Runway 

Class B 
Runway 

No. Description Requirement Remarks 

  See Remarks Exception to these widths is permissible based on 
individual Service analysis of highest accident 
potential area for specific runway use and acquisition 
constraints. Refer to figures 3-4 (US Army), 3-5 
(USAF), and 3-6 (US Navy and Marine Corps). 

Width of the clear zone is centered on and measured 
at right angles to the extended runway centerline. 

4 Longitudinal 
grade of area to 
be graded 

Max 10.0 percent 

5 Transverse 
grade of area to 
be graded 
(in direction of 
surface drain-
age prior to 
channelization) 

Min 2.0 percent 
Max 10.0 percent 

For Army and Air Force, the area to be graded is 
300 m (1,000 ft) in length by the established width of 
the primary surface. Grades are exclusive of the 
overrun, but are to be shaped into the overrun grade. 
The maximum longitudinal grade change cannot 
exceed + 2.0 percent per 30 m (100 ft). Grade 
restrictions are also exclusive of other pavements 
and shoulders. Where other pavements cross the 
graded area, comply with grading requirements for 
the specific pavement design (tow ways, taxiways, or 
aprons as applicable), but hold grade changes to the 
minimum practicable to facilitate drainage. 

For Navy and Marine Corps, the area to be graded 
will be based on the type of clear zone, as shown in 
Figures 3-16, 3-20, 3-21, and 3-22. 

For all Services, the graded area is to be cleared and 
grubbed of stumps and free of abrupt surface 
irregularities, ditches, and ponding areas. No 
aboveground structures (see note 3), objects, or 
roadways (except air traffic control controlled service 
roads to arresting gear or NAVAIDs) are permitted in 
the area to be graded, but gentle swales, subsurface 
drainage, covered culverts and underground 
structures are permissible. The transition from the 
graded area to the remainder of the clear zone is to 
be as gradual as feasible. For policy regarding 
permissible facilities, geographical features, and land 
use in the remainder of the clear zone, refer to 
guidance furnished by each individual Service, and 
DOD AICUZ guidelines for clear zones and accident 
potential zones. (See Appendix B, Section 3.) 

6 Width of USAF 
and Army MFZ 

152.4 m (500 ft) 

7 Length of USAF 
and Army MFZ 

914.4 m (3000 ft) 

Centered on the extended runway centerline. All 
items sited within the MFZ in the graded area of the 
clear zone must be frangible. Items located beyond 
the Graded Area of the clear zone but within the MFZ 
must be constructed to be frangible, low 
impact-resistant structures, or semi-frangible (see 
Appendix B, Section 13). 
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NOTES: 
1. Applicable to aviation facilities installations of the military departments in the United States, its 

territories, trusts, and possessions. For military facilities overseas, other than in locations designated, 
apply to the maximum practical extent. 

2. For the definition of runway end refer to the glossary. 
3. Essential NAVAID structure exceptions are discussed in Appendix B, Section 13. 
4. Airfield and heliport imaginary surfaces and safe wingtip clearance dimensions are direct conversions 

from inch-pound to SI units. 
5. Metric units apply to new airfield construction and, where practical, to modifications to existing airfields 

and heliports, as discussed in paragraph 1-4.4. 
 
3-11.3 US Navy Clear Zones 

3-11.3.1 Type I Clear Zone. This zone is immediately adjacent to the end of the 
runway. It should be cleared, graded, and free of above-ground objects (except airfield 
lighting) and is to receive special ground treatment or pavement in the area designated 
as the runway overrun. This clear zone is required at both ends of all runways. 

3-11.3.2 Type II Clear Zone. This zone is used only for Class B runways and is an 
extension of the Type I clear zone except that the width is reduced. The Type II clear 
zone shall be graded and cleared of all above-ground objects except airfield lighting. 

3-11.3.3 Type III Clear Zone. This zone is laterally adjacent to the Type II clear 
zone for Class B runways and is used in lieu of the Type II clear zone at Class A 
runways and basic training outlying fields used by the T-34 aircraft. Objects in this zone 
shall not penetrate the approach-departure clearance surface. Trees, shrubs, bushes, 
or any other natural growth shall be topped 3 m (10 ft) below the approach-departure 
clearance surface or to a lesser height if necessary to ensure the visibility of airfield 
lighting. Buildings for human habitation shall not be sited in the Type III clearance 
surface. The land in this type of clear zone is best used for agriculture or permanent 
open space exclusive of any agricultural use that would attract birds or water fowl. Land 
uses that would include human activity for extended periods or group activities should 
be avoided. Transverse ways (e.g., roads, railroads, canals) are permitted provided that 
they would not penetrate airfield imaginary surfaces after the height of the transverse 
way has been increased by the distances specified in NAVFAC P-80.3, section II, 
paragraph B. 

3-12 ACCIDENT POTENTIAL ZONES (APZ). APZs are areas on the ground located 
beyond the clear zone of each runway. They possess a potential for accidents, and their 
use is restricted in accordance with DODI 4165.57. Table 3-6 shows the dimensional 
requirements for runway APZs. Layout of APZs is shown in Figure 3-4 for the Army, 
Figure 3-5 for the Air Force, and Figure 3-6 for the Navy. Navy planners will use 
OPNAVINST 11010.36B to determine specific AICUZ requirements. For the Air Force, 
land use guidelines within the clear zone (beyond the graded area) and APZ I and 
APZ II are provided in AFI 32-7063 and AFH 32-7084. 
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3-13 AIRSPACE IMAGINARY SURFACES 

3-13.1 Types of Airspace Imaginary Surfaces. Airspace imaginary surfaces for 
Army and Air Force Class B IFR runways are similar to those at fixed-wing DOD 
facilities, except that the primary surface and clear zone widths are narrower for Army 
runways. At fixed-wing DOD facilities, these types of airspace imaginary surfaces may 
be found: 

 Class A VFR runway 
 Class A IFR runway 
 Class B IFR runway for Army facilities 
 Class B IFR runway for Air Force facilities 
 Class B IFR runway for Navy and Marine Corps facilities 

3-13.2 Imaginary Surfaces. The area surrounding a runway that must be kept 
clear of objects that might damage an aircraft is bounded by imaginary surfaces that are 
defined in this manual. An object, either man-made or natural, that projects above an 
imaginary surface is an obstruction. Imaginary surfaces for fixed-wing airfields are 
shown in figures 3-6 through 3-22 and are defined in the glossary. The applicable 
dimensions and slopes are provided in Table 3-7. These imaginary surfaces include: 

 Primary surface 
 Approach-departure surface 
 Inner horizontal surface 
 Conical surface 
 Outer horizontal surface 
 Transitional surface 
 The graded portion of the clear zone 

NOTE: Metric units apply to new airfield construction and, where practical, to 
modifications to existing airfields and heliports, as discussed in paragraph 1-4.4. 
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Table 3-6. Accident Potential Zones (APZs) 

Item Class A 
Runway 

Class B 
Runway 

 

No. Description Requirement Remarks 

1 APZ I 
length 

762.00 m 
(2,500 ft) 

1,524.00 m
(5,000 ft) 

APZ I starts at the end of the clear zone, and is centered 
and measured on the extended centerline. Modifications 
will be considered if: 

- The runway is infrequently used. 
- Prevailing wind conditions are such that a large 

percentage (that is, over 80 percent) of the operations 
are in one direction. 

- Local accident history indicates consideration of 
different areas. 

- Most aircraft do not overfly an APZ area as defined 
here during normal flight operations (modifications may 
be made to alter these zones and adjust them to 
conform to the line of flight). 

- Other unusual conditions exist. 

2 APZ I 
width 

304.80 m 
(1,000 ft) 

304.80 m 
(1,000 ft) 

Army airfields 

   914.400 m 
(3,000 ft) 

Air Force, Navy, and Marine Corps airfields 

3 APZ II 
length 

762.00 m 
(2,500 ft) 

2,133.60 m
(7,000 ft) 

APZ II starts at the end of the APZ I and is centered and 
measured on the extended runway centerline. 
Modifications will be considered if: 

- The runway is infrequently used. 
- Prevailing wind conditions are such that a large 

percentage (that is, over 80 percent) of the operations 
are in one direction. 

- Local accident history indicates consideration of 
different areas. 

- Most aircraft do not overfly an APZ area as defined 
here during normal flight operations (modifications may 
be made to alter these zones and adjust them to 
conform to the line of flight).  

- Other unusual conditions exist. 

4 APZ II 
width 

304.80 m 
(1,000 ft) 

304.80 m 
(1,000 ft) 

Army airfields 

   914.40 m 
(3,000 ft) 

Air Force, Navy, and Marine Corps airfields 

NOTES: 
1. Applicable to aviation facilities of the military departments in the United States, its territories, trusts, and 

possessions. For military facilities overseas, other than in locations designated, follow the guidance of 
the individual Service component. 

2. For guidance on land use within the APZs, see land use compatibility guidelines in DOD AICUZ 
guidelines (Appendix B, Section 3). For USAF, see AFI 32-7063 and AFH 32-7084. For Navy and 
Marine Corps, see OPNAVINST 11010.36B. 

3. Metric units apply to new airfield construction, and where practical, to modifications to existing airfields 
and heliports, as discussed in paragraph 1-4.4. 

4. Airfield and heliport imaginary surfaces and safe wingtip clearance dimensions are shown as a direct 
conversion from inch-pound to SI units. 
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Table 3-7. Airspace Imaginary Surface 

Airspace Imaginary Surfaces 

Item Class A Runway 
Requirement 

Class B 
Runway 

Requirement

No. Description Legend VFR IFR VFR and IFR Remarks 

1 Primary 
surface width 

A 304.80 m 
(1,000 ft) 

304.80 m 
(1,000 ft) 

  

     304.80 m 
(1,000 ft) 

Army airfields 

     609.60 m 
(2,000 ft)  

Air Force, Navy, and Marine Corps 
airfields 

   See Remarks 

 

Centered on the runway 
centerline. At US Navy and Marine 
Corps airfields where the lateral 
clearance was established 
according to the previous 
228.60 m (750 ft) from centerline 
criterion, the 457.2-m (1500-ft) 
distance may remain. 

For USAF, the primary surface 
width was expanded 10 Nov 64. 
Facilities constructed under the 
previous standard are exempt. 
See Chapter 1 and Appendix B, 
Section 18. Parallel taxiways 
located within the primary surface 
under previous standards may 
remain but should be evaluated for 
continued use in the current 
location when major repairs are 
necessary. 
For Navy and Marine Corps, this 
surface was expanded on 
12 May 1981. 

2 Primary 
surface length 

A Runway Length + 60.96 m (200 ft) 
at each end 

Primary surface extends 60.96 m 
(200 ft) beyond each end of the 
runway. 

3 Primary 
surface 
elevation 

A The elevation of any point on the primary 
surface is the same as the elevation of 
the nearest point on the runway 
centerline. 

 

4 Clear zone 
surface 
(graded area) 

B See Table 3-5 Graded area only. For land use 
outside the graded area of the 
clear zone, apply AICUZ 
standards. For USAF, see 
AFI 32-7063 and AFH 32-7084; for 
US Army, see Appendix B, 
Section 3. For Navy and Marine 
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Airspace Imaginary Surfaces 

Item Class A Runway 
Requirement 

Class B 
Runway 

Requirement

No. Description Legend VFR IFR VFR and IFR Remarks 
Corps, see 
OPNAVINST 11010.36B. 

5 Start of 
approach-
departure 
surface 

C 60.96 m 
(200 ft) 

Measured from the end of the 
runway. 

6 Length of 
sloped portion 
of approach-
departure 
surface 

C 3,048.00 m
(10,000 ft) 

6,096.00 m
(20,000 ft) 

7,620.00 m 
(25,000 ft) 

Measured horizontally. 

7 Slope of 
approach-
departure 
surface 

C 40:1 40:1 50:1 Slope ratio is horizontal: 
vertical. Example: 40:1 is 40 m (ft) 
horizontal to 1 m (ft) vertical. 
For clearances over highway and 
railroads, see Table 3-8. 

8 Width of 
approach-
departure 
surface at start 
of sloped 
portion 

C 304.80 m 
(1,000 ft) 

304.80 m 
(1,000 ft) 

N/A  

     304.80 m 
(1,000 ft) 

Army airfields. 

     609.60 m 
(2,000 ft) 

Air Force, Navy, and Marine Corps 
airfields. 

   See Remarks Centered on the extended runway 
centerline, and is the same width 
as the Primary Surface. 

For Navy and Marine Corps 
airfields where the lateral 
clearance distance has been 
established according to the 
previous 228.60 m (750 ft) from 
centerline criterion, the 457.20-m 
(1,500-ft) distance at the start of 
the approach-departure clearance 
surface may remain. 
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Airspace Imaginary Surfaces 

Item Class A Runway 
Requirement 

Class B 
Runway 

Requirement

No. Description Legend VFR IFR VFR and IFR Remarks 

9 2,590.80 m 
(8,500 ft) 

Army Airfields 

 

762.00 m 
(2,500 ft) 

2,133.60 m
(7,000 ft) 

2,743.20 m 
(9,000 ft) 

Air Force Airfields 

 

Width of 
approach-
departure 
surface at end 
of sloped 
portion 

C 

See Remarks Centered on the extended runway 
centerline 

10 Elevation of 
approach-
departure 
surface at start 
of sloped 
portion 

C 0 m 
(0 ft) 

0 m 
(0 ft) 

0 m 
(0 ft) 

Same as the runway centerline 
elevation at the threshold. 

11 Elevation of 
approach-
departure 
surface at end 
of sloped 
portion 

C 76.20 m 
(250 ft) 

152.40 m 
(500 ft) 

152.40 m 
(500 ft) 

Above the established airfield 
elevation. 

12 Start of 
horizontal 
portion of 
approach-
departure 
surface 

D N/A 6,096.00 m
(20,000 ft) 

7,620.00 m 
(25,000 ft) 

Measured from the end of the 
primary surface. The end of the 
primary surface (start of the 
approach-departure surface) is 
60.96 m (200 ft) from the end of the 
runway. 
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Airspace Imaginary Surfaces 

Item Class A Runway 
Requirement 

Class B 
Runway 

Requirement

No. Description Legend VFR IFR VFR and IFR Remarks 

13 Length of 
horizontal 
portion of 
approach-
departure 
surface 

D N/A 9,144.00 m
(30,000 ft) 

7,620.00 m 
(25,000 ft) 

Measured horizontally along the 
ground. 

14 Width of 
approach-
departure 
surface at start 
of horizontal 
portion 

D N/A 2,133.60 m
(7,000 ft) 

2,743.20 m 
(9,000 ft) 

Centered along the runway 
centerline extended. 

15 Width of 
approach-
departure 
surface at end 
of horizontal 
portion 

D N/A 4,876.80 m
(16,000 ft) 

4,876.80 m 
(16,000 ft) 

Centered along the runway 
centerline extended. 

16 Elevation of 
horizontal 
portion of 
approach-
departure 
surface 

D N/A 152.40 m 
(500 ft) 

152.40 m 
(500 ft) 

Above the established airfield 
elevation. 

17 Radius of inner 
horizontal 
surface 

E N/A 2,286.00 m 
(7,500 ft) 

An imaginary surface constructed 
by scribing an arc with a radius of 
2,286 m (7,500 ft) about the 
centerline at each end of each 
runway and inter-connecting these 
arcs with tangents. 

18 Width between 
outer edges of 
inner horizontal 
surface 

E N/A 4,572.00 m 
(15,000 ft) 

 

19 Elevation of 
inner horizontal 
surface 

E N/A 45.72 m 
(150 ft) 

Above the established airfield 
elevation. 

See Attachment 1 for the 
definitions of “airfield elevation” 
and “inner horizontal surface.” For 
Navy, also see NAVFAC P-80. 

20 Horizontal 
width of 
conical surface 

F N/A 2,133.60 m 
(7,000 ft) 

Extends horizontally outward from 
the outer boundary of the inner 
horizontal surface. 
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Airspace Imaginary Surfaces 

Item Class A Runway 
Requirement 

Class B 
Runway 

Requirement

No. Description Legend VFR IFR VFR and IFR Remarks 

21 Slope of 
conical surface 

F N/A 20:1 Slope ratio is horizontal:vertical. 

Example: 20:1 is 20 m (ft) 
horizontal to 1 m (ft) vertical 

22 Elevation of 
conical surface 
at start of slope 

F N/A 45.72 m 
(150 ft) 

Above the established airfield 
elevation. 

23 Elevation of 
conical surface 
at end of slope 

F N/A 152.40 m 
(500 ft) 

Above the established airfield 
elevation. 

24 Distance to 
outer edge of 
conical surface 

G N/A 4,419.60 m 
(14,500 ft) 

 

25 Width of outer 
horizontal 
surface 

G N/A 9,144.00 m 
(30,000 ft) 

Extending horizontally outward 
from the outer periphery of the 
conical surface. 

26 Elevation of 
outer horizontal 
surface 

G N/A 152.40 m 
(500 ft) 

Above the established airfield 
elevation. 

27 Distance to 
outer edge of 
outer horizontal 
surface 

G N/A 13,563.60 m 
(44,500 ft) 

An imaginary surface formed by 
scribing an arc with a radius of 
13,563.6 m (44,500 ft) about the 
centerline at each end of each 
runway, and interconnecting the 
arcs with tangents. 

28 Start of 
transitional 
surface 

H 152.40 m 
(500 ft) 

152.40 m 
(500 ft) 

At Army airfields 

   152.40 m 
(500 ft) 

304.8 m 
(1,000 ft) 

Air Force, Navy, and Marine Corps

29 End of 
transitional 
surface 

H See Remarks The transitional surface ends at 
the inner horizontal surface, 
conical surface, outer horizontal 
surface, or at an elevation of 
45.72 m (150 ft). 
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Airspace Imaginary Surfaces 

Item Class A Runway 
Requirement 

Class B 
Runway 

Requirement

No. Description Legend VFR IFR VFR and IFR Remarks 

30 Slope of 
transitional 
surfaces 

H 7:1 Slope ratio is horizontal:vertical. 

7:1 is 7 m (ft) horizontal to 1 m (ft) 
vertical. 

Vertical height of vegetation and 
other fixed or mobile obstacles 
and/or structures will not penetrate 
the transitional surface. Taxiing 
aircraft are exempt from this 
requirement. For Navy and Marine 
Corps airfields, taxiway 
pavements are exempt from this 
requirement. For the USAF, the air 
traffic control tower is exempt from 
this requirement if the height will 
not affect TERPS criteria. See 
paragraph B17-2.7 of Appendix B, 
Section 17. 

NOTES: 
1. Approach-departure surfaces are based on instrument approach-departure procedures. Verify 

instrument approach-departure procedures with Army Aeronautical Service Agency, Air Force Flight 
Standard Agency, or Navy Flight Information Group (NAFIG), as appropriate, prior to using this table. 

2. N/A = not applicable 
3. Airfield and heliport imaginary surfaces and safe wingtip clearance dimensions are shown as a direct 

conversion from inch-pound to SI units. 

3-14 AIRSPACE FOR AIRFIELDS WITH TWO OR MORE RUNWAYS. Typical 
airspace requirements for an airfield with multiple runways, such as a VFR and an IFR 
runway, are shown in Figure 3-19. 

3-15 OBSTRUCTIONS TO AIR NAVIGATION. An existing object (including a 
mobile object) is, and a future object would be, an obstruction to air navigation if it is 
higher than any of the heights or surfaces listed in FAR Part 77 and the surfaces 
described in this manual. 

3-15.1 Aircraft Movement Area. No part of the aircraft movement area itself will 
be considered an obstruction if the applicable grading criteria are met. (See the glossary 
for the definition of “aircraft movement area,” as used in this manual.) 

3-15.2 Determining Obstructions. For airfields located in the US and trust 
territories, an obstruction to air navigation is determined in accordance with the 
standards contained in 14 Code of Federal Regulations (CFR) Part 77. Paragraph 
77.23, "Standards for Determining Obstruction," from Part 77, has been included in 
Appendix B, Section 5, of this manual. For airfields located elsewhere, an obstruction is 
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determined in accordance with either the host county’s standards, or the individual 
Service's standards, whichever are more stringent. 

3-15.3 Trees. Trees that project into the imaginary surfaces must be removed or 
lowered to a distance below the imaginary surface, as specified in Table 3-8. Trees are 
permitted near an airfield provided that they do not penetrate the imaginary surfaces, 
the taxiway clearance distance, the apron clearance distance, or instrument procedure 
obstacle identification surfaces (OIS) as described in TERPS regulations. 

Table 3-8. Imaginary Surfaces Minimum Clearances over 
Highway, Railroad, Waterway, and Trees 

Imaginary Surfaces Minimum Clearances 

Item Class A and Class B Runways 

No. Description Traverse Way/Objects Dimensions 

1 

Minimum vertical clearance 
between established imaginary 
surfaces and traverse ways/objects 
(measured from the highest and 
nearest elevation of the traverse 
ways/objects) 

Interstate highway that is 
part of the National 
System of Military and 
Interstate Highways 

5.18 m 
(17 ft) 

2  Other public highways not 
covered in Item 1 

4.57 m 
(15 ft) 

3 

 

Private or military road 

3.05 m (10 ft) minimum or height of 
highest mobile object that would 
usually traverse them, whichever is 
greater 

4  Railroad 7.01 m 
(23 ft) 

5 
 Waterway or traverse 

way, not previously 
covered 

A distance equal to the height of 
the highest mobile object that 
usually would traverse them 

6  Trees 3 m 
(10 ft) 

* Trees must be removed or topped the distance shown below the applicable imaginary surface. 

Note: Metric units apply to new airfield construction and, where practical, to modifications to 
existing airfields and heliports, as discussed in paragraph 1-4.4. 

3-16 AIRCRAFT ARRESTING SYSTEMS. Aircraft arresting systems consist of 
engaging devices and energy absorbers. Engaging devices are net barriers, 
disc-supported pendants (hook cables), and cable support systems that allow the 
pendant to be raised to the battery position or retracted below the runway surface. 
Energy-absorbing devices are ships’ anchor chains, textile brake arresting systems, 
rotary friction brakes, such as the BAK-9 and BAK-12, or rotary hydraulic systems such 
as the BAK-13 and E-28. The systems designated "Barrier, Arresting Kit" (BAK) are 
numbered in the sequence of procurement of the system design. There is no connection 
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between the Air Force designations of these systems and their function. The equipment 
is government-furnished equipment, as discussed in AFI 32-1043. Other designations 
such as E-5, E-28, M-21, and M-31 are US Navy designations. These USAF systems 
are currently in use: MA-1A, E-5, BAK-9, BAK-12, BAK-13, BAK-14, 61QSII (BAK-15), 
mobile aircraft arresting system (MAAS), textile brake, and Type H hook cable retraction 
system. 

3-16.1 Navy and Marine Corps Requirements. Navy and Marine Corps unique 
requirements are identified where appropriate. In general, the Navy and Marine Corps 
use aircraft arresting gear design criteria consistent with requirements identified here. 

3-16.2 Installation Design and Repair Considerations. For the USAF, further 
information on planning, installing, and repairing an arresting system or arresting 
system complex is provided in AFI 32-1043. During the planning, installation, or repair 
process, consider the items in paragraphs 3-16.2.1 through 3-16.2.3. 

3-16.2.1 Configuration and Location. The configuration and location of arresting 
system installations will be determined in accordance with AFI 32-1043. Design will 
conform to the criteria in section 3 of the appropriate 35E8 series technical order and 
the typical installation drawings. Both may be obtained from: 

579 CBSS/GBZAB 
295 Byron Street 
Robins AFB, GA 31098-1611 

3-16.2.2 Runway Pavement. The 60 m (200 ft) of pavement on both the approach 
and departure sides of the arresting system pendant is a critical area. Protruding objects 
and undulating surfaces are detrimental to successful tailhook engagements and are 
not allowable. The maximum permissible longitudinal surface deviation in this area is 
plus or minus 3 mm (0.125 in) in 3.6 m (12 ft). Saw-cut grooves in runway pavement to 
improve surface drainage and surface friction characteristics in accordance with 
UFC 3-260-02 are not considered protruding objects or undulations; however, the 
pavement shall not be grooved within the first 3 m (10 ft) on either side of the arresting 
system cables. For USAF facilities, changes in pavement type or an interface between 
rigid and flexible pavements are not permitted within the center 22.86 m (75 ft) of the 
runway for 60 m (200 ft) in either direction from the arresting system cables. Sacrificial 
panels installed beneath arresting system cables in accordance with AFI 32-1043 are 
not considered a change in pavement type or an interface between rigid and flexible 
pavements. The prohibition on changes in surface pavement type is not applicable to 
emergency aircraft arresting systems located in overruns. Portland cement concrete 
(PCC) foundations designed in accordance with USAF Typical Installation Drawing 
67F2011A are required for aircraft arresting system cable tie-downs and are also 
exempt from the prohibition on changes in surface pavement type. Navy aircraft 
arresting gear pavement protection shall be designed in accordance with NAVFAC 
Standard Design Drawing numbers 10 400 179, 180, and 181. The 2 m (6.56 ft) of 
pavement on both the approach and departure sides of the pendant are the critical 
areas for the Navy and Marine Corps. For Navy and Marine Corps runways, use a 
runway transverse slope of 0.75 percent for the center 2 slabs (for PCC) or twice the 
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paving machine width (for asphalt concrete) but less than the center 6 m (20 feet), and 
1 percent to 1.5 percent for the remainder of the runway section for at least 90 m 
(300 feet) in either longitudinal direction from the arresting gear cable. 

3-16.2.3 Repair of Bituminous Pavements. Rigid inlays will not be used as a 
surface repair material beneath the cable in a flexible runway system. This type of repair 
causes high hook skip potential when the flexible pavement consolidates, exposing the 
leading edge of the rigid pavement. Rigid pavement must be used, however, as a 
foundation for sacrificial pads installed beneath aircraft arresting system cables. No part 
of the foundation for the panels shall be used as a surface pavement in a flexible 
runway pavement.  

3-16.3 Joint-Use Airfields. Arresting systems installed on joint-use civil/military 
airfields to support military aircraft are sited in accordance with FAA AC 150/5220-9. It 
may be obtained, free of charge, from the US Department of Transportation at this 
adderess: 

US Department of Transportation 
General Services Section 
M-443.2 
Washington, DC 20590 

3-16.3.1 Agreement to Install. When planning the installation of an arresting 
system at a joint-use facility, the installation commander must first notify the airport 
manager/authority of the need. If the agreement is mutual, the installation commander 
submits the plan with sketches or drawings to the Air Force Liaison Officer in the 
appropriate FAA regional office. Disagreement between the responsible officials must 
be referred to the next higher level for resolution. 

3-16.3.2 Disagreements. If a lease agreement is involved and does not allow 
placement of additional structures on the leased premises, the issue will be elevated to 
the MAJCOM for resolution. 

3-16.3.3 Operating Agency. When an arresting system is installed at a joint-use 
civil airfield for the primary use of US military aircraft, the FAA acts for, and on behalf of, 
the DOD Service component in operating this equipment. 

3-16.3.4 Third-Party Claims. Third-party claims presented for damage, injury, or 
death resulting from the FAA operation of the system for military aircraft or from DOD 
maintenance of the system is the responsibility of the DOD and must be processed 
under the appropriate DOD component's regulatory guidance. 

3-16.3.5 DOD and FAA Agreements. Separate agreements between the DOD 
and the FAA are not required concerning liability for damage arising from the intentional 
operation of the system by FAA personnel for civil aircraft because such claims are the 
responsibility of the FAA. 
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3-16.3.6 Operational Agreement. The MAJCOM is responsible for negotiating the 
operational agreement with the FAA for a joint-use civil airport; however, authority may 
be delegated to the installation commander. The agreement will describe FAA functions 
and responsibilities concerning the remote control operation of arresting systems by 
FAA air traffic controllers. 

3-16.4 Military Rights Agreements for Non-CONUS Locations. These 
systems are installed under the military rights agreement with the host government. If a 
separate agreement is specifically required for installation of a system, the installation 
commander coordinates with the local US diplomatic representative and negotiates the 
agreement with the host nation. 
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CHAPTER 4 

ROTARY-WING RUNWAYS, HELIPADS, LANDING LANES, AND HOVERPOINTS 

4-1 CONTENTS. This chapter presents design standards and requirements for 
rotary-wing (helicopter) landing facilities: runways, helipads, helicopter landing lanes, and 
hoverpoints. 

4-2 LANDING AND TAKEOFF LAYOUT REQUIREMENTS. The landing 
design requirements for rotary-wing landing facilities, which include rotary-wing runways, 
helipads, landing lanes, slide areas (autorotation lanes), and hoverpoints, are similar to 
the requirements for fixed-wing runways as discussed in Chapter 3. 

4-3 ROTARY-WING RUNWAY. The rotary-wing runway allows for a helicopter 
to quickly land and roll to a stop, compared to the hovering stop used during a vertical 
helipad approach. 

4-3.1 Orientation and Designation. Consider the strength, direction, and 
frequency of the local winds when orienting a runway to minimize crosswinds. Follow the 
methods in Chapter 3 for fixed-wing runways. Runways are identified by the whole 
number, nearest one-tenth (1/10), of the magnetic azimuth of the runway centerline when 
viewed from the direction of approach. 

4-3.2 Dimensions. Table 4-1 presents dimensional criteria for the layout and 
design of rotary-wing runways. 

4-3.3 Layout. The layout for rotary-wing runways, including clear zones, are 
illustrated in Figure 4-1 for VFR runways and figures 4-2 and 4-3 for IFR runways. 

Table 4-1. Rotary-Wing Runways 

Rotary-Wing Runways 

Item 
No. Description Requirement Remarks 

1 Basic length 490 m (1,600 ft) For Army and Air Force facilities, use basic length up to 1,220 m 
(4,000 ft) in elevation above mean sea level (AMSL). Increase basic 
length to 610 m (2,000 ft) when above 1,220 m (4,000 ft) in 
elevation above MSL. 
For Navy and Marine Corps facilities, basic length to be corrected 
for elevation and temperature. Increase 10 percent for each 300 m 
(1,000 ft) in elevation above 600 m (2,000 ft) MSL and add 4.0 
percent for each 5 degrees C (10 degrees F), above 15 degrees C 
(59 degrees F) for the average daily maximum temperature for the 
hottest month. 
For a special mission or proficiency training such as autorotation 
operations, the length may be increased up to 300 m (1,000 ft); in 
that case, make no additive corrections. 

  137.2 m (450 ft) For facilities constructed prior to publication of this manual. 
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Rotary-Wing Runways 

Item 
No. Description Requirement Remarks 

2 Width 23 m (75 ft) For Navy and Marine Corps facilities, increase width to 30 m 
(100 ft) on runways which regularly accommodate H-53. 

3 Longitudinal 
grade 

Max. 1.0 percent Maximum longitudinal grade change is 0.167 percent per 30 linear 
meters (100 linear feet) of runway. Exceptions: 0.4 percent per 
30 linear meters (100 linear feet) for edge of runways at runway 
intersections. 

4 Transverse 
grade 

Min. 1.0 percent 
Max. 1.5 percent 

From centerline of runway. 
Runway may be crowned or uncrowned. 

5 Paved 
shoulders 

 See Table 4-4. 

6 Runway lateral 
clearance zone 
(corresponds to 
half the width of 
primary surface 
area) 

45.72 m (150 ft) VFR operations 

  114.30 m (375 ft) IFR operations 

  See Remarks Measured perpendicularly from centerline of runway. This area is to 
be clear of fixed and mobile obstacles. In addition to the lateral 
clearance criterion, the vertical height restriction on structures and 
parked aircraft as a result of the transitional slope must be taken 
into account. 

 (1) Fixed obstacles include man-made or natural features 
constituting possible hazards to moving aircraft. Navigational 
aids and meteorological equipment are possible exceptions. For 
Army and Air Force, siting exceptions for navigational aids and 
meteorological facilities are provided in Appendix B, Section 13, 
of this manual. For Navy and Marine Corps, siting exceptions for 
navigational aids and meteorological facilities are found in 
paragraph 2-10.9. 

    (2) Mobile obstacles include parked aircraft, parked and moving 
vehicles, railroad cars and similar equipment. 

 (3) Taxiing aircraft are exempt from this restriction. However, 
parallel taxiways (exclusive of shoulder width) must be located in 
excess of the lateral clearance distance. 

7 Grades within 
the primary 
surface area in 
any direction 

Min. 2.0 percent 
Max. 5.0 percent 

 

Exclusive of pavement and shoulders. 

8 Overrun  See Table 4-5. 
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Rotary-Wing Runways 

Item 
No. Description Requirement Remarks 

9 Distance from 
the centerline of 
a fixed-wing 
runway to the 
centerline of a 
parallel rotary-
wing runway, 
helipad, or 
landing lane 

Min. 213.36 m 
(700 ft) 

Simultaneous VFR operations for Class A runway and Army Class 
B runway 

  Min. 304.80 m 
(1,000 ft) 

Simultaneous VFR operations for Class B Runway for Air Force, 
Navy and Marine Corps. 

  Min. 213.36 m 
(700 ft) 

Non-simultaneous VFR and IFR operations. 
Distance may be reduced to 60.96 m (200 ft); however, waiver must 
be based on wake-turbulence and jet blast. 

In locating the helipad, consideration must be given to hold position 
marking. 

Rotary-wing aircraft must be located on the apron side of the hold 
position markings (away from the runway) during runway 
operations. 

  Min. 762.00 m 
(2,500 ft) 

IFR using simultaneous operations (depart-depart) (depart-
approach). 

  Min. 1,310.64 m 
(4,300 ft) 

IFR using simultaneous approaches. 

10 Distance 
between 
centerlines of: 
(a) parallel 
rotary-wing 
runways, 
helipads, or any 
combination 
thereof; 
(b) landing lane 
and parallel 
rotary-wing 
runway or 
helipad 

Min. 213.36 m 
(700 ft) 

VFR without intervening parallel taxiway between centerlines. For 
US Army, distance may be reduced to 60.96 m (200 ft) between 
parallel helipads for non-simultaneous operations. 

 
In locating the helipad, consideration must be given to hold position 
marking. 

Rotary-wing aircraft must be located on the apron side of the hold 
position markings (away from the runway) during runway 
operations. 

  Min. 762.00 m 
(2,500 ft) 

IFR using simultaneous operations (depart-depart) (depart-
approach). 

  Min. 1,310.64 m 
(4,300 ft) 

IFR using simultaneous approaches. 

NOTES: 
1. Metric units apply to new airfield construction and, where practical, modification to existing airfields and 

heliports, as discussed in paragraph 1-4.4. 
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2. The criteria in this manual are based on aircraft specific requirements and are not direct conversions from 
inch-pound (English) dimensions. Inch-pound units are included only as a reference to the previous 
standard. 

3. Airfield and heliport imaginary surfaces and safe wingtip clearance dimensions are shown as a direct 
conversion from inch-pound to SI units. 

 



UFC 3-260-01 
17 NOVEMBER 2008 

 

80 

Figure 4-1. Helicopter VFR Runway 
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Figure 4-2. Helicopter IFR Runway 
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Figure 4-3. IFR Airspace Imaginary Surfaces: IFR Helicopter Runway and Helipad 
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4-4 HELIPADS. Helipads allow for a helicopter hovering, landing, and takeoff. 
Except at facilities where helicopter runways are provided, helipads are the landing and 
takeoff locations for helicopters. The Army and Air Force provide for three types of 
helipads: standard VFR helipad, limited use helipad, and IFR helipad. The Navy and 
Marine Corps provide only one type of helipad: standard size helipad. The type of helipad 
depends on these operational requirements: 

4-4.1 Standard VFR Helipad. VFR design standards are used when no 
requirement exists or will exist in the future for an IFR helipad. Criteria for this type of 
helipad permit the accommodation of most helipad lighting systems. 

4-4.2 Limited Use Helipad. This is a VFR rotary-wing facility for use only by 
observation, attack, and utility  (OH, AH, and UH) helicopters. These type of helipads 
support only occasional operations at special locations such as hospitals, headquarters 
facilities, missile sites, and other similar locations. Limited use helipads may be located on 
airfields where one or more helipads are required to separate OH, AH, and UH traffic from 
heavy and cargo (HH and CH) helicopter traffic or fixed-wing traffic. 

4-4.3 IFR Helipad. IFR design standards are used when an instrument approach 
capability is essential to the mission and no other instrument landing facilities, either 
fixed-wing or rotary-wing, are located within an acceptable commuting distance to the site. 

4-4.4 Helipad Location. A helipad location should be selected with regard to 
mission requirements, overall facility development, approach-departure surfaces, and 
local wind conditions. 

4-4.4.1 Near Runways. When a helipad is to be located near fixed- and rotary-wing 
runways, its location should be based on the type of operations in accordance with the 
criteria in Table 4-1. 

4-4.4.2 Above Ground Helipads. The construction of  helipads on buildings or on 
any type of elevated structure above ground is not authorized for the Air Force and Army. 
For these Services, helipads will be constructed as a slab on grade. For Navy and Marine 
Corps facilities, contact the agency aviation office with safety waiver approval if a 
deviation is required. 

4-4.4.3 Parking Pads. At individual helipad sites where it is necessary to have one 
or more helicopters on standby, an area adjacent to the helipad but clear of the landing 
approach and transitional surfaces should be designated for standby parking. This area 
will be designed as a parking apron in conformance with the criteria in Chapter 6. 

4-4.5 Dimensional Criteria. Table 4-2 presents dimensional criteria for the layout 
and design of helipads. 
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Table 4-2. Rotary-Wing Helipads and Hoverpoints 

Rotary-Wing Helipads and Hoverpoints 

Item 
No. Description 

 
Requirement 

 
Remarks 

1 Size 15 m x 15 m 
(50 ft x 50 ft) 

min. 

Air Force and Army VFR limited use helipads 

  30 m x 30 m 
(100 ft x 100 ft) 

min. 

Standard VFR and IFR helipad 

  9 m (30 ft) diameter Hoverpoints 

2 Grade Min. 1.0 percent 
Max. 1.5 percent 

Grade helipad in one direction. Hoverpoints should be 
domed to a 150-mm (6-in) height at the center. 

3 Paved shoulders  See Table 4-4. 

4 Size of primary surface 
(center primary surface 
on helipad) 

45.72 m x 45.72 
(150 ft x 150 ft) 

min. 

Hoverpoints 
 
Air Force and Army limited use VFR helipad 

   Navy and Marine Corps Standard VFR helipad 

  91.44 m x 91.44 m 
(300 ft x 300 ft) 

Air Force and Army standard VFR helipad 

  472.44 m x 228.60 m 
(1,550 ft x 750 ft) 

Standard IFR. 
Long dimension in direction of helicopter approach. 

  228.60 m x 228.60 m 
(750 ft x 750 ft) 

Army and Air Force IFR same direction ingress/egress. 

5 Grades within the 
primary surface area in 
any direction 
 

Min. of 2.0 percent prior 
to channelization.* 
Max. 5.0 percent 

Exclusive of pavement and shoulders. 
For IFR helipads, the grading requirements apply to a 
91.44 m × 91.44 m (300 ft × 300 ft) area centered on the 
helipad. 
The balance of the area is to be clear of obstructions and 
rough graded to the extent necessary to reduce damage 
to aircraft in event of an emergency landing. For VFR 
helipads, the grade requirements apply to the entire 
primary surface. 

6 Length of clear zone** 121.92 m 
(400 ft) 

Hoverpoints, VFR, and standard IFR helipads. Begins 
at the end of the primary surface. 

  251.46 m 
(825 ft) 

Army and Air Force IFR same direction ingress/egress. 

7 Width of clear zone**  Corresponds to the width of the primary surface. Center 
clear zone width on extended center of the pad. 

  45.72 m 
(150 ft) 

Air Force and Army VFR limited use helipads and 
hoverpoints. 
Navy and Marine Corps Standard VFR. 

  91.44 m 
(300 ft) 

Air Force and Army standard VFR helipad and VFR 
helipad same direction ingress/egress. 
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Rotary-Wing Helipads and Hoverpoints 

Item 
No. Description 

 
Requirement 

 
Remarks 

  228.60 m 
(750 ft) 

Standard IFR helipad 

8 Grades of clear zone** 
any direction 

5.0 percent max Area to be free of obstructions. Rough grade and turf 
when required. 

9 APZ I length*** 243.84 m 
(800 ft) 

Hoverpoints, VFR, and standard IFR 

  121.92 m 
(400 ft) 

Army and Air Force IFR same direction ingress/egress 

10 APZ I width*** 45.72 m 
(150 ft) 

Army and Air Force VFR limited use and hoverpoints; 
Navy and Marine Corps standard VFR 

  91.44 m 
(300 ft) 

Army and Air Force standard VFR 

  228.60 m 
(750 ft)  

Standard IFR 

11 Distance between 
centerline of helipad 
and fixed- or 
rotary-wing runways 

 See Table 4-1. 

   * Bed of channel may be flat. 
 ** The clear zone area for helipads corresponds to the clear zone land use criteria for fixed-wing airfields as 

defined in DOD AICUZ standards. The remainder of the approach-departure zone corresponds to APZ 
I land use criteria similarly defined. APZ II criteria is not applicable for rotary-wing aircraft. 

*** There are no grading requirements for APZ I. 

NOTES: 
1. Metric units apply to new airfield construction and, where practical, modification to existing airfields and 

heliports, as discussed in paragraph 1-4.4. 
2. The criteria in this manual are based on aircraft specific requirements and are not direct conversions 

from inch-pound (English) dimensions. Inch-pound units are included only as a reference to the previous 
standard. 

3. Airfield and heliport imaginary surfaces and safe wingtip clearance dimensions are shown as a direct 
conversion from inch-pound to SI units. 

4-4.6 Layout Criteria. Layouts for standard, limited use, and IFR helipads, 
including clear zones, are illustrated in figures 4-4 through 4-6. 

4-5 SAME DIRECTION INGRESS/EGRESS. Helipads with same direction 
ingress/egress allow a helicopter pad to be located in a confined area where 
approach-departures are made from only one direction. The approach may be either VFR 
or IFR. For the USAF and Army, single direction ingress/egress VFR limited use helipads 
are configured as shown in Figure 4-8 using the criteria given in tables 4-2 and 4-7. 

4-5.1 Dimensions Criteria. Table 4-2 presents dimensional criteria for VFR and 
IFR one direction ingress/egress helipads. 



UFC 3-260-01 
17 NOVEMBER 2008 

 

86 

4-5.2 Layout Criteria. Layout for VFR, VFR limited use, and IFR same direction 
ingress/egress helipads are illustrated in figures 4-7, 4-8, and 4-9. 

4-6 HOVERPOINTS 

4-6.1 General. A hoverpoint is a prepared and marked surface used as a 
reference or control point for air traffic control purposes by arriving or departing 
helicopters. 

4-6.2 Hoverpoint Location. A hoverpoint is located in a non-traffic area. 

4-6.3 Dimensions. Table 4-2 presents dimensional criteria for the layout and 
design of hoverpoints. 

4-6.4 Layout. Hoverpoint design standards are illustrated in Figure 4-10. 

4-7 ROTARY-WING LANDING LANES. Except when used as an autorotation 
lane, these lanes permit efficient simultaneous use by a number of helicopters in a 
designated traffic pattern. 

4-7.1 Requirements for a Landing Lane. Occasionally at airfields or heliports, 
helicopters are parked densely on mass aprons. When this occurs, there is usually a 
requirement to provide landing and takeoff facilities that permit more numerous rapid 
launch and recovery operations than otherwise could be provided by a single runway or 
helipad. Increased efficiency can be attained by providing one or more of, but not 
necessarily limited to, these options: 

 Multiple helipads or hoverpoints 
 A rotary-wing runway of length in excess of the criteria in Table 4-1 
 Helicopter landing lanes 

4-7.2 Landing Lane Location. Landing lanes are typically located in front of the 
paved apron on which the helicopters park, as shown in Figure 4-11. 

4-7.3 Touchdown Points. The location at which the helicopters are to touchdown 
on the landing lane are designated with numerical markings. 

4-7.4 Dimensions. Table 4-3 presents dimensional criteria for the layout and 
design of rotary-wing landing lanes. 

4-7.5 Layout. A layout for rotary-wing landing lanes is illustrated in Figure 4-11. 
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Figure 4-4. Standard VFR Helipad for Army and Air Force 
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Figure 4-5. Standard VFR Helipad for Navy and Marine Corps and Limited Use 
VFR Helipad for Army and Air Force 
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Figure 4-6. Standard IFR Helipad 
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Figure 4-7. Army, Air Force, Navy, and Marine Corps VFR Helipad with Same 
Direction Ingress/Egress 
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Figure 4-8. Army and Air Force VFR Limited Use Helipad with Same Direction 
Ingress/Egress 
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Figure 4-9. Army and Air Force IFR Helipad with Same Direction Ingress/Egress 
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Figure 4-10. Helicopter Hoverpoint 
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Table 4-3. Rotary-Wing Landing Lanes 

Rotary-Wing Landing Lanes 

Item 

No. Description Requirement Remarks 

1 Length 480 m (1,600 ft) 
to 

600 m (2,000 ft) 

Landing lane length based on the number of touchdown 
points. Evenly space touchdown points along the 
landing lane. Minimum length is for four touchdown 
points spaced 122 m (400 ft) apart. The first and last 
pad centers are 60.96 m (200 feet) inward from the 
ends of the landing lanes. 

2 Width 23 m 
(75 ft) 

For Navy and Marine Corps facilities, increase width to 
30 m (100 ft) on landing lanes that will regularly 
accommodate H-53 aircraft 

3 Distance between 
touchdown points on 
landing lane, center to 
center 

120 m, min 
(400 ft, min) 

Provide a number of equally spaced "touchdown" or 
holding points with adequate separation. 

4 Longitudinal grade Max. 1.0 percent Maximum longitudinal grade change is 0.167 percent 
per 30 linear meters (100 linear feet). Exceptions: 0.4 
percent per 30 linear meters (100 linear feet) is 
allowable for edge of landing lanes at  intersections 

5 Transverse grade Min. 1.0 percent 
Max. 1.5 percent 

From centerline of landing lane. 
Landing lanes may be crowned or uncrowned 

6 Paved shoulders  See Table 4-4. 

7 Distance between 
centerlines of 
rotary-wing landing 
lanes 

60.96 m (200 ft) 
 
 

91.44 m (300 ft) 

For operations with an active operational air traffic 
control tower. 
 
For operations without an active operational air traffic 
control tower. 

8 Landing lane lateral 
clearance zone 
(corresponds to half 
the width of primary 
surface area) 

45.72 m (150 ft) VFR facilities. 

Measured perpendicularly from centerline of runway to 
fixed or mobile obstacles. See Table 4-1, item 6, for 
obstacles definition. 

  114.3 m (375 ft) IFR facilities. 

Measured perpendicularly from centerline of runway to 
fixed or mobile obstacles. See Table 4-1, item 6, for 
obstacles definition. 

9 Grades within the 
primary surface area 
in any direction 

Min 2.0 percent 
Max 5.0 percent 

Exclusive of pavement and shoulders. 

10 Overrun See Remarks See Table 4-5 

11 Clear zone* See Remarks See Table 4-6. 

12 APZ I* See Remarks See Table 4-6. 
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Rotary-Wing Landing Lanes 

Item 

No. Description Requirement Remarks 

13 Distance between 
centerlines of a 
fixed-wing runway and 
landing lane 

See Table 4-1, 
item 9 

 

  213.36 m min 
(700 ft min) 

 

* The clear zone area for landing lanes corresponds to the clear zone land use criteria for fixed-wing airfields 
as defined in DOD AICUZ standards. The remainder of the approach-departure zone corresponds to 
APZ I land use criteria similarly defined. APZ II criteria are not applicable for rotary-wing aircraft. 

NOTES: 
1. Metric units apply to new airfield construction and, where practical, modification to existing airfields and 

heliports, as discussed in paragraph 1-4.4. 
2. The criteria in this manual are based on aircraft specific requirements and are not direct conversions from 

inch-pound (English) dimensions. Inch-pound units are included only as a reference to the previous 
standard. 

3. Airfield and heliport imaginary surfaces and safe wingtip clearance dimensions are shown as a direct 
conversion from inch-pound to SI units. 
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Figure 4-11. Rotary-Wing Landing Lane 
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1.   WIDTH OF HOOVER LANES AND PARKING SPACES ARE DETERMINED BY THE TYPE OF HELICOPTER USED 
AND THE CLEARANCES REQUIRED.

2.   THE DISTANCE BETWEEN THE TOUCHDOWN POINTS IS DETERMINED BY THE DISTANCE BETWEEN 
HOVERLANE CENTERLINES AND IS USUALLY NOT LESS THAN 120m [400'] CENTER-TO-CENTER.

3.   SIZE AND LAYOUT OF THE PARKING APRON VARIES WITH THE TYPE OF HELICOPTER USED AND THE MISSION 
REQUIREMENTS.

4.   PRIMARY SURFACE WIDTH IS 91.44m [300'] FOR VFR FACILITIES AND 228.60m [750'] FOR IFR FACILITIES.

5.   PRIMARY SURFACE LENGTH IS THE LANDING LANE LENGTH PLUS 68.60m [225'] FOR AIR FORCE, NAVY, AND 
MARINE CORPS VFR LANDING LANES.  FOR ARMY LANDING LANES, AND AIR FORCE, NAVY, AND MARINE 
CORPS IFR LANDING LANES, THE PRIMARY SURFACE LENGTH IS THE LANDING LANE LENGTH PLUS 121.92m 
[400'] OR 510.54m [1,675'], WHICHEVER IS GREATER.

6.   MINIMUM DISTANCE BETWEEN THE PRIMARY SURFACE AND THE APRON IS DETERMINED BY THE 
TRANSITIONAL SURFACE CLEARANCE TO PARKED AIRCRAFT.  TRANSITIONAL SURFACE SLOPES ARE SHOWN 
IN TABLES 4.7 AND 4.8

60.96m
[200']

 
 

4-8 AIR FORCE HELICOPTER SLIDE AREAS (OR “SKID PADS”). VFR 
helicopter runway criteria described in Table 4-1 and shown in figures 4-1 and 4-4 (in 
terms of length, width, grade, and imaginary surfaces) are suitable for slide areas. The 
forces associated with helicopters landing at a small (but significant) rate of descent, and 
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between 10 and 30 knots of forward velocity, require that slide area surfaces have both 
good drainage and some resistance to rutting; however, these landing surfaces need not 
be paved. Refer to UFC 3-260-02 for helicopter slide area structural criteria. 

4-9 SHOULDERS FOR ROTARY-WING FACILITIES. Unprotected areas 
adjacent to runways and overruns are susceptible to erosion caused by rotor wash. The 
shoulder width for rotary-wing runways, helipads, and landing lanes, shown in Table 4-4, 
includes both paved and unpaved shoulders. Paved shoulders are required adjacent to all 
helicopter operational surfaces, including runways, helipads, landing lanes, and 
hoverpoints. The unpaved shoulder must be graded to prevent water from ponding on the 
adjacent paved area. The drop-off next to the paved area prevents turf, which may build 
up over the years, from ponding water. Rotary-wing facility shoulders are illustrated in 
figures 4-1 through 4-11. 

Table 4-4. Shoulders for Rotary-Wing Facilities 

Shoulders for Rotary-Wing Facilities 
Item  

No. Description 
 

Requirement 
 

Remarks 

1 Total width of 
shoulders 
(paved and unpaved) 
adjacent to all 
operational pavements 

7.5 m (25 ft) May be increased when necessary to 
accommodate dual operations with 
fixed-wing aircraft 

2 Paved shoulder width 
next to all operational 
pavements 

7.5 m (25 ft) Army and Air Force 

  0 m (0 ft) Navy and Marine Corps, except as noted 

3 Longitudinal grade Variable Conform to the longitudinal grade of the 
abutting primary pavement 

4 Transverse grade 2.0 percent min 
4.0 percent max 

Slope downward from edge of pavement 

5 Grade 
(adjacent to paved 
shoulder) 

(a) 40-mm (1.5-in) drop-off at 
edge of paved shoulder +/- 
13 mm (0.5 in) 

(b) minimum 2 percent, 
maximum 5 percent within 
the primary surface 

 

Primary surface and clear zone criteria apply 
beyond this point. 
 

NOTES: 
1. Metric units apply to new airfield construction and, where practical, modification to existing airfields and 

heliports, as discussed in paragraph 1-4.4. 
2. The criteria in this manual are based on aircraft specific requirements and are not direct conversions from 

inch-pound (English) dimensions. Inch-pound units are included only as a reference to the previous 
standard. 

3. Airfield and heliport imaginary surfaces and safe wingtip clearance dimensions are shown as a direct 
conversion from inch-pound to SI units. 
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4-10 OVERRUNS FOR ROTARY-WING RUNWAYS AND LANDING LANES. 
Overruns are required at the end of all rotary-wing runways and landing lanes. Table 4-5 
shows the dimensional requirements for overruns for rotary-wing runways and landing 
lanes. The pavement in the overrun is considered a paved shoulder. Rotary-wing 
overruns for runways and landing lanes are illustrated in figures 4-1, 4-2, and 4-10. 

Table 4-5. Overruns for Rotary-Wing Runways and Landing Lanes 

Overruns for Rotary-Wing Runways and Landing Lanes 

 Item  

No. Description 
 

Requirement Remarks 

1 Total length 
(paved and 
unpaved) 

23 m (75 ft)  

2 Paved length of 
overrun 

7.5 m (25 ft) Air Force and Army only 

3 Width 38 m (125 ft) Width of runway plus paved shoulders 
 
A minimum width of 45 m (150 ft) for airfields that 
regularly accommodate H-53 aircraft (30-m (100-ft) 
runway and 7.5-m (25-ft) shoulders) 

4 Longitudinal 
centerline grade 

Max. 1.0 percent Changes in longitudinal grade in overrun or 
between overrun and runway should not exceed 
0.167 percent per 30 linear meters (100 linear 
feet). 

5 Transverse grade 
(paved and 
unpaved) 

Min. 2.0 percent 
Max. 3.0 percent 

Warp to meet runway and shoulder grades. 

NOTES: 
1. Metric units apply to new airfield construction and, where practical, modification to existing airfields and 

heliports, as discussed in paragraph 1-4.4. 
2. The criteria in this manual are based on aircraft specific requirements and are not direct conversions 

from inch-pound (English) dimensions. Inch-pound units are included only as a reference to the previous 
standard. 

3. Airfield and heliport imaginary surfaces and safe wingtip clearance dimensions are shown as a direct 
conversion from inch-pound to SI units. 

 
4-11 CLEAR ZONE AND ACCIDENT POTENTIAL ZONE (APZ). The clear zone 
and APZ are areas on the ground, located under the rotary-wing approach-departure 
surface. The clear zone and APZ are required for rotary-wing runways, helipads, landing 
lanes, and hoverpoints. 

4-11.1 Clear Zone Land Use. The clear zone for rotary-wing facilities must be free 
of obstructions, both natural and man-made, and rough-graded to minimize damage to an 
aircraft that runs off or lands short of the end of the landing surface. In addition, the clear 
zone permits recovery of aircraft that are aborted during takeoff. The clear zone should be 
either owned or protected under a long-term lease. Land use for the clear zone area for 




