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This PowerPoint presentation reviews ICAO Annex 14
standards for holding position markings and mandatory
instruction signs. A second presentation on ICAO
Information Signs is a supplement to this presentation.



The Topics addressed in this PowerPoint presentation
Include:

Runway-Holding Position Markings
Intermediate Holding Position Markings
ICAO Sign Characteristics

Mandatory Instruction Signs
Mandatory Instruction Marking
Road-Holding Positions

This presentation can be printed and used as a reference on
ICAO standards.



The ICAO standards are in orange text blocks.
Sample

ICAO 3.11.3 — A runway-holding position shall be established on a taxiway
if the location or alignment of the taxiway is such that a taxiing aircraft or
vehicle can infringe an obstacle limitation surface or interfere with the
operation of radio navigation aids.

Additional comments are in yellow text blocks.
Sample

The FAA requires that all runway-holding position markings be double
size to increase conspicuity of the runway-holding position.




Table 1.1. Airport Reference Code

Table 1-1.

Code ¢lement |

Code Acroplane reference
number field length
(1) (23
l Less than 800 m
2 800 m up to but not
including 1 200 m
3 | 200 m up to but not
including 1 800 m
-4 1 800 m and over

Aerodrome reference code

(see 1.4.2 to 1.4.4)

Code
letter
(3}

A

International airports will
generally be Code number 3
or 4.

a. Distance betweéen the outside edges of the man gear wheels

Code element 2

Wing span
(<)

Up to but not
including 15 m

15 m up to but not
including 24 m

24 m up to but not
including 36 m

36 m up to but not
including 52 m

52 m up to but not
including 65 m

65 m up to but not
including 80 m

Outer main gear
wheel span®
(3)

Up to but not
including 4.5 m

4.5 m up to but not
including 6 m

6 m up to but not
including 9 m

9 m up to but not
including 14 m

9 m up to but not
including 14 m

14 m up to but not
including 16 m

Students need to be aware of the Aerodrome Reference Code. ICAO
standards reference the code number for slightly different requirements
based on the length of the runway.




Holding Position Markings

RUNWYEEO1GITYRROSTHONNVIANKING

ICAO 3.12.2 — A runway-holding position or positions shall be
established:

a) on the taxiway, at the intersection of a taxiway and a runway; and

b) at an intersection of a runway with another runway when the
former runway is part of a standard taxi-route.

ICAQO 3.12.3 — A runway-holding position shall be established on a taxiway
if the location or alignment of the taxiway is such that a taxiing aircraft or
vehicle can infringe an obstacle limitation surface or interfere with the
operation of radio navigation aids.




Holding Position Maykings

*RUNWAYEHOIGINGFRPOSTHORNVIANKING!

Basically, a runway-holding position is required to protect aircraft landing
or taking-off on a runway. The runway-holding positions are located to
keep vehicles and aircraft out of the runway obstacle free zone, approach
surface and ILS critical areas.

Obstacle free zones provide a clear area around a runway in case an
aircraft inadvertently leaves the runway pavement.

ILS critical areas are protected to prevent aircraft or vehicles from
distorting the ILS signal while an aircraft is making an ILS approach
during low visibility conditions. An ILS signal distorted by an aircraft or
vehicle can cause an aircraft on approach to be off the runway alignment
or glide angle. During low visibility conditions, a pilot may not have time
to correct his approach when the runway becomes visible.




Holding Position Markings

sRUNWaVEEIRIAINGIRESIHERIVIERKING

Table 3-2. Minimum distance from the runway centre line
to a holding bay, runway-holding position or road-holding position

Code number
Type of runway

Non-instrument
Non-precision approach

Precision approach category |

Precision approach categories Il
and 111

Take-off runway




Holding Position Markings

RUNWAVERIOIEIROFROSTUONNVIENKING

ICAO 3.12.7 Recommendation. — At elevations greater than 700 m (2300’)
the distance of 90 m specified in Table 3-2 for a precision approach
runway code number 4 should be increased as follows:

(a) up to an elevation of 2000 m (6600’); 1 m for every 100 m (330) in
excess of 700 m (2300");

(b) Elevation in excess of 2000 m (6600’) and up to 4000 m (13320’); 13 m
plus 1.5 m for every 100 m (330’) in excess of 2000 m (6600’); and

(c) Elevation in excess of 4000 m (13320’) and up to 5000 m (16650’); 43 m
plus 2 m for every 100 m (330’) in excess of 4000 m (13320).

ICAO 3.12.8 Recommendation. — If a holding bay, runway-holding
position or road-holding position for a precision approach runway
code number 4 is at a greater elevation compared to the threshold, the
distance of 90 m or 107.5 m, as appropriate, specified in Table 3-2
should be further increased 5 m for every metre the bay or position is
higher than the threshold.




Holding Position Markings

sRUNWayEHGIdImgrResIieRIVIarking

ICAQO 3.12.9 — The location of a runway-holding position established in
accordance with 3.12.3 shall be such that a holding aircraft or vehicle will
not infringe the obstacle free zone, approach surface, take-off climb
surface or ILS/MLS critical/sensitive area or interfere with the operation of
radio navigation aids.




Holding Position Markings
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RUNWAY-HOLDING POSITION MARKING

PATTERN A:
4 lines and
3 spaces al
0.15 m each




Pattern “A” runway
holding position
marking.

Bl 15R-33L

15R-33L Bl
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ICAO 5.2.10.3 — Where a single runway-holding position is provided at an
intersection of a taxiway and a precision approach category I, Il or lll
runway, the runway-holding position marking shall be as shown in Figure
5-6, pattern “A”. Where two or three runway-holding positions are
provided at such an intersection, the runway-holding position marking
closer (closest) to the runway shall be shown in Figure 5-6, pattern “A”
and the markings farther from the runway shall be as shown in Figure 5-6,
pattern “B”.

PATTERN 8 ,' ,
2 lines at : 1 T

0.3 m each LN, NS ST T st
1 space al \
0.6m




Pattern " A" runway
holding position
marking.

%

T I I 0T

Pattern “B” runway
holding position
marking.

Example of a runway-holding position and a CAT lll critical area holding
position at the takeoff end.




Holding Position Markings

sRUNWayEHGIdImgrResIieRIVIarking

ICAO 5.2.10.5 Recommendation. — Where increased conspicuity of the
runway-holding position is required, the runway-holding position marking
should be as shown in Figure 5-7, pattern A or pattern B, as appropriate.

PATTERN A: PATTERN B:
4 lines and 2 ling:
3 sI;aces al U.bl‘ mseztch
0.3 m each | spaceat 1.5 m
2.10m 1.50m i i .
[ [ ¥ The dimensions in
i = .

. I g double the size of
A5m 0.9 0.15 ; - = E
: | . d " the dimensions in

(].Qm,‘_I II_!_ E U_gmhL_ Figure 5-6
09m
n*
IILQ.E}m
Hh S|P
0.3m 03m 03m

Figure 5-7. Runway-holding position markings



Holding Position Markings
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ICAO 5.2.1.7 Recommendation. — At aerodromes where operations take
place at night, pavement markings should be made with reflective
materials designed to enhance the visibility of the markings.




FAA Standard — Holdlng Posmon Markmgs

The FAA requires tha II holding position markings be double sie (0.3 m)
to increase conspicuity of the runway-holding position.




FAA Standard — Holding Position Markings

A
arh

FA rquires that holdin psition markingsbe hihlighted In black

on light colored pavement to increase conspicuity of the runway-holding
position.



FAA Standard — Holding Position Markings

SR

The FAA also requires that holding position markings be glass beaded to
Increase conspicuity of the runway-holding position at night.




FAA Standard — Holding Position Markings
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_ ¢
ILS holding position markings are also required to be double size, glass
beaded and highlighted in black on light colored pavement to increase

conspicuity.




Holding Posttion Markings
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ICAO 5.2.10.7 — The runway-holding position marking displayed at a
runway/runway intersection shall be perpendicular to the center line of
the runway forming part of the standard taxi-route. The pattern of the
marking shall be as shown in Figure 5-7, pattern A.

%

The larger pattern “A” runway-
holding position marking with
0.3 m lines and spaces must be
used on arunway.




ICAO 5.2.10.6 Recommendation. — Where a pattern B runway-holding
position marking is located on an area where it would exceed 60 m in
length, the term “ CAT II” or “CAT IlI” as appropriate should be marked on
the surface at the ends of the runway-holding position marking and at

equal intervals of 45 m maximum between successive marks. The letters
should be not less than 1.8 m high and should be placed not more than
0.9 m beyond the holding position marking.

Over 60 m

L unnuai

Mandatory
Instruction
Markings

CAT Il

Holding
Bay




The taxiway centre line
marking is interrupted for
the runway-holding
position marking by 0.9 m
on either side, as shown in
Figure 5-6.




Holding Position Marlkmgs
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e . s o e
ICAO 5. 2 11 1 Recommendatlon - An mtermedlate holdlng posmon
marking should be displayed along an intermediate holding position.
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Minimum separation /7
distance (see 3.14.10 and
Table 3-1, column 11) -

-

Intermediate holding

position marking /..

De-icing/anti-icing
facility

Figure 3.3. Minimum separation distance on a de-icing/anti-icing facility




Holding Position Markings

IRENNEUIALENIOIUINYIROSTUONNIVIAIKING

2 U

Y 4
A

Lo )

ICAO 5.2.11.3 — Where an intermediate holding position marking is displayed at an
intersection of two paved taxiways, it shall be located across the taxiway at
sufficient distance from the near edge of the intersecting taxiway to ensure safe
clearance between taxiing aircraft. It shall be coincident with a stop bar or
intermediate holding position lights, where provided.




Holding Position Markings

sintenmediaterHeldingrRe St oRMIVIarking

INTERMEDIATE HOLDING
POSITION MARKING




Table 3-1. Taxrway mummum separation distances

Distance between taxiway centre line Taxiway,
and mnway cenfre line (metres) other than
Taxiway atrcraft stand Aireraft stand
Inztrument monways Non-instrument mnwayvs centre line taxilane, taxilane
to taxiway centre line centre line
Code Came ER LR e centre line to object to object
letter 1 2 3 4 1 2 3 4 (metres) (metres) (metres)
(1) @ & @ 06 @ @ & (10) (11) (12)
A 8§25 815 - - 375 475 — — 2375 16.25 12
B 57 57 = = 42 32 = = 335 21.5 16.5
C - - 168 - - - 93 — 44 26 245
D - - 176 176 - - 101 101 66.5 40.5 36
E = = — 1825 = = — 1075 80 47.5 42.5
F - - - 190 - - - 115 975 575 505

Note 1.— The separation distances shown in columns (2) to (9) represent ordinary combinations of runways and taxiways. The
basis for development of these distances is given in the Aerodrome Design Manual, Part 2.

Note 2.— The distances in columns (2) to (9) do not guarantee sufficient clearance behind a holding aeroplane to permit the
passing of another aeroplane on a parallel taxiway. See the Aerodrome Design Manual, Part 2.




Holding Position Markings
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Intermediate holding positions are designated positions intended for
traffic control at which taxiing aircraft and vehicles shall stop and hold
until further cleared to proceed, when so instructed by the aerodrome
control tower. In the U.S., aircraft and vehicles only stop at intermediate
holding positions when instructed by ATC.




Review of Holding Position
Markings




What type is this runway-holding position marking?

Answer: Pattern “A”.

Bl 15R-33L

15R-33L Bl



Answer: 0.9 m

What distance is the
taxiway centre line
marking interrupted for
the runway-holding
position marking?




What type of holding position marking is shown in this

photo?

Answer: Intermediate Holding Position (SRS

Marking.

[ _'|_~I'
2. 2 Ay



In this photo, is the runway for this runway-holding position
marking in front or behind?

Answer: Behind. The dashed side of the
runway-holding position marking is on the
runway side.

A — -
T T 0 = = ORI
- F"‘;’-i ] - 1 B R . A Shed - - -
= = . LAy o Y "\-ﬁ Y e e P -~ LT Rl EORN 1 < = i1 0 o )
= = o o — —




What type is this runway-holding position mark

¥
N *1,"—;;”_

jng?

Answer: Pattern “B” to
protect an ILS critical area .

e




ICAO Signs - General

ICAO 5.4.1.1 - Signs shall be provided to convey a mandatory instruction,
iInformation on specific location or destination on a movement area or to
provide information to meet Surface Movement Guidance & Control

System (SMGCS) requirements in ICAO 9.8.




ICAO Signs - Characteristics

5.4.1.3 - Signs shall be frangible. Those located near a runway or
taxiway shall be sufficiently low to preserve clearance for propellers and
the engine pods of jet aircraft. The installed height of the sign shall not
exceed the dimensions shown in the appropriate column of Table 5-4,

Annex 14.

Table 5-4.  Location distances for taxiing guidance signs including runway exit signs

Sign height (mm) Perpendicular Perpendicular
E—— E—— distance from distance from
defined Laxiway defined runway
Code Face Installed pavement edge (o pavement edge to
number Legend (min,) (max.) near side of sign near side of sign
| or 2 200 400 700 5-11 m 3-10 m
I or 2 300 600 200 3-11 m 3-10 m
Jord 300 600 900 [1-21 m 8-15 m
3or4 400 800 1 100 11-21 m 8-15 m




ICAO Signs - Characteristics

LEFT SIDE RIGHT SIDE

(—CBC—)]

DIRECTION/LOCATION/DIRECTION

B B <APRON

LEFT SIDE RIGHT SIDE

B 125-07 25-07 B

LOCATION/RUNWAY DESIGNATION RUNWAY DESIGNATION/LOCATION LOCATION/DIRECTION DESTINATION
RUNWAY-HOLDING POSITION RUNWAY DESIGNATION/ LOCATION/RUNWAY VACATED RUNWAY VACATED/LOCATION

CATEGORY Il HOLDING POSITION

N <—G_'<~Gﬂ \G—> G2?'\

A 25

LOCATION/RUNWAY DESIGNATION RUNWAY DESIGNATION/LOCATION il RUNWIY &30
LOCATION DIRECTION/LOCATION/DIRECTION/DIRECTION
NO ENTRY [“D eC REE Dz C9 EN
Bigins %56, Menlitiy: fesistion sy DIRECTION/DIRECTION/DIREGTION/LOCATION/DIRECTION/DIRECTION/DIRECTION

«2500m 2500m->

INTERSECTION TAKE-OFF

Figure 5-25.  Information signs




ICAO Signs - Characteristics

5.4.1.5-The only signs on the movement area utilizing red shall be
mandatory instruction signs.

]




ICAO Signs - Characteristics

5.4.1.6 — The inscriptions on a sign shall be in accordance with the
provisions of Appendix 4. (ICAO Annex 14)

158 T T Tl T AR EENEYESNES SN




ICAO Signs - Characteristics

5.4.1.7 — Signs shall be illuminated in accordance with the provisions of
Appendix 4 when intended for use:

a) in runway visual range conditions less than a value of 800 m; or

b) at night in association with instrument runways; or

c) at night in association with non-instrument runways where the code
number is 3 or 4.

12R-30L [B1]



JCAO Signs - Characteristics

5.4.1.8 — Signs shall be retroreflective and/or illuminated in accordance
with the provisions of Appendix 4 when intended for use at night in
association with a non-instrument runways where the code numberis 1
or 2.




ICAO Signs - Characteristics

APPENDIX 4. REQUIREMENTS CONCERNING DESIGN OF
TAXIING GUIDANCE SIGNS

Note.— See Chapter 5, Section 5.4 for specifications on the
application, location and characteristics of signs.

1. Inscription heights shall conform to the following
tabulation.

Minimum character height

Information sign
Mandatory Runway exit
Runway code instruction and runway
number sign vacated signs Other signs
1or2 300 mm 300 mm 200 mm
3or4 400 mm 400 mm 300 mm

Note.— Where a taxiway location sign is installed in
conjunction with a runway designation sign (see 5.4.3.22), the
character size shall be that specified for mandatory instruction

b) Where operations are conducted in accordance with
5.4.1.7b) and c) and 5.4.1.8, average sign luminance
shall be at least:

Red 10 cd/m?>
Yellow 50 cd/m?
White 100 cd/m?

Note.— In runway visual range conditions less than a value
of 400 m, there will be some degradation in the performance
of signs.

5. The luminance ratio between red and white elements of
a mandatory sign shall be between 1:5 and 1:10.

6. The average luminance of the sign is calculated by
establishing grid points as shown in Figure 4.1 and using the
luminance values measured at all grid points located within the
rectangle representing the sign.



ICAO Signs - Characteristics

5.4.1.9 — A variable message sign shall show a blank face when not in
use.

5.4.1.10 — In case of failure, a variable message sign shall not provide
information that could lead to unsafe action from a pilot or a vehicle
driver.




YCAO Signs - Characteristics
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In the U.S, S|gns are constructed to be double S|ded SO S|gn panels can
be installed on both sides of the sign.




Types of ICAO Signs

Mlandatory Instruction Signs
Runway designation signs

Cat I, II, lll holding position signs
Runway holding position signs
Road holding position signs

No entry signs

2. Information Signs

e Direction signs
Location signs
Destination signs
Runway exit signs
Runway vacated signs




Mandatory Instruction Signs

ICAO 5.4.2.1 — A mandatory instruction sign shall be provided to identify a

location beyond which an aircraft taxiing or vehicle shall not proceed
unless authorized by the airport control tower.

LEFT SIDE

LS T Fea 23

o | Ry sl ,a"'

B 25“ < ,'{:"
T 1 T oty

LOCATION/RUNWAY DESIGNATION

RIGHT SIDE

RUNWAY DESIGNATION/
CATEGORY Il HOLDING POSITION

RUNWAY DESIGNATION/LOCATION

NO ENTRY

Figure 5-28

Note. — See Figure 5-28 for pictorial representation of mandatory
Instruction signs and Figure 5-30 for examples of locating signs at

taxiway/runway intersections.




Mandatorvy Instruction Signs

NON-INSTRUMENT, NON-PRECISION, TAKE-OFF RUNWAYS

CATEGORY |
e : Figure 5-30

. X
; y

CATEGORY Il " _‘i!
= 27cATI I

CATEGORY 1l - ¥
Sl 27CATID

Note: Distance X is established in accordance with Table 3-2, Distance Y is established at the edge of the ILS/MLS critical/sensitive area

Figure 5-26. Examples of sign positions al taxiway/runway intersections



Mandatory Instiuction Signs

ICAO 5.4.2.2 — Mandatory instruction signs shall include runway
designation signs, category I, Il or lll holding position signs, runway-
holding position signs, road-holding position signs and NO ENTRY signs.

Bl 15R-33L Runway designation sign on a taxiway

15R - 33L Runway designation sign on a runway

33L CAT Il Category lll holding position sign

B2 Runway-holding position sign on a taxiway

NO ENTRY sign

ICAO 5.4.2.12 — A mandatory instruction sign shall consist of an
Inscription in white on ared background.




Mandatory Instiuction Signs

‘Runway Designation Signs at taxiway/runway intersections

These signs identify runway-holding positions on taxiways at runway
intersections.

Location Sign

AT13- 31

ICAO 5.4.2.13 - The inscription on a runway deS|gnat|on S|gn shaII conS|st
of the runway designations of the intersecting runway properly oriented
with respect to the viewing position of the sign, except that a runway
designation sign installed in the vicinity of a runway extremity may show
the runway designation of the concerned runway extremity only.

Take off End :--;




<«—— Runway 32R Runway 14L ——

Pattern “A” runway
holding position
marking.

32R-14L C1

Cl 32R-14L

ICAO 5.4.2.8 — A runway designation sign at a taxiway/runway intersection
or a runway/runway intersection shall be located on each side of the
runway-holding position marking facing the direction of approach to the
runway.




N\ N\ 1\

7
—_—
\%
90 m from Approximate location of
runway centre localizer critical area 60 m from
line runway centre line

w |
The runway designation sign installed at the runway extremity may only
show the runway designation of the concerned runway extremity only.




ICAO 5.4.3.10 — A location sign shall be provided in conjunction with a
runway designation sign, except at a runway/runway intersection.

Location Sign

Location Sign

Taxiway Bl

ICAO 5.4.3.21 — A taxiway location sign installed in conjunction with a
runway designation sign shall be positioned outboard of the runway
designation sign.




ICAO Table 3-2 (Top portion)

Table 3-2. (Minimumpdistance from the runway centre line
to a holding bay, runway-holding position or road-holding position

Type of nunway |

Code number

Non-instrument JOm
Non-precision approach 40 m
Precision approach category | 60 m®

Precision approach categories 11
and 1 —

Take-off runway 30m

2 3
40 m 75 m
40 m 75 m
60 mP o0 m™P
= 90 m*P
40 m 75 m

4

75 m
75 m

ijr] ”.I.l.h.l_

a0 m""'h"'

T5m

ICAO 3.12.6 — The distance between a runway-holding position
established at a taxiway/runway intersection and the centre line of a
runway shall be in accordance with Table 3-2 and, in the case of a
precision approach runway, such that a holding aircraft or vehicle will not
interfere with the operation of radio navigation aids.




ICAQO Table 3-2

Table 3-2.  Minimum distance from the runway centre line
to a holding bay, runway-holding position or road-holding position

Code number

Type of runway 1 2 3 B
Non-instrument 30m 40 m 75 m 75 m
Non-precision approach 40m 40 m 75 m 75 m
Precision approach category | 60 m® 60 m® 90 m*P 90 m*P<
Precision approach categories 11

and 111 -~ = 90 m*® 90 m*>€
Take-off runway 30m 40 m 75m 75 m

a. If a holding bay, runway-holding position or road-holding position is at a lower elevation compared to the threshold, the distance may be decreased
S m for every metre the bay or holding position is lower than the threshold, contingent upon not infringing the inner transitional surface.

b. This distance may need to be increased to avoid interference with radio navigation aids, particularly the glide path and localizer facilities. Information
on critical and sensitive areas of 1LS and MLS is contained in Annex 10, Volume I, Attachments C and G to Part 1, respectively (see also 3.11.6).

Note 1.— The distance of 90 m for code number 3 or 4 is based on an aircraft with a tail height of 20 m, a distance from the nose to the highest
part of the tail of 52.7 m and a nose height of 10 m holding ar an angle of 45° or more with respect to the runway centre line, being clear of the
obstacle free zone and not accountable for the calculation of OCA/H.

Note 2 — The distance of 60 m for code number 2 is based on an aircraft with a tail height of 8 m, a distance from the nose to the highest part
of the tail of 24.6 m and a nose height of 5.2 m holding at an angle of 45° or more with respect 1o the runway centre line, being clear of the obstacle
free zone.

¢. Where the code letter is F, this distance should be 107.5 m.

Note.— The distance of 107.5 m for code number 4 where the code letter is F is based on an aircraft with a tail height of 24 m, a distance from
the nose to the highest part of the tail of 62.2 m and a nose height of 10 m holding at an angle of 43° or more with respect to the runway centre
line, being clear of the obstacle free zone.




Minimum distance
In accordance
with Table 3-2

4

B1 [15R-33L == = = = = = =

15R-33L Bl



For Rapid Exit Taxiways, the minimum distance for locating the runway-
holding position is measured perpendicular from the runway centre line
to the nearest edge of the runway-holding position marking.

In accordance with
Table 3-2

——




Mandatory Instiuction Signs

‘Runway Designation Signs at a runway/runway intersection

These signs identify runway intersections when a runway is part of a
standard taxi-route.
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ICAO 3.12.2 — A runway-holding position or positions shall be
established:

b) at an intersection of a runway with another runway when the
former runway is part of a standard taxi-route.




Mandatory Instruction Signs

‘Runway Designation Signs at a runway/runway intersection

2"d runway
- designation

——

Where a runway is part of a standard taxi-route, a pattern “A” runway-
holding position marking is installed along with runway designation signs
on both sides of the runway.




This an example of a runway-holding position established on a runway
where the runway is a standard taxi-route. Pilots must taxi on Runway 35
to take-off on Runway 30 because there is no direct taxiway access to

Runway 30.
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1257 - P =
o 1,% CONTROL TOWER KSU
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Mandatory Instiuction Signs

‘Runway Designation Signs at a runway/runway intersection

The double size Pattern “A”
runway holding position
markings with 0.3 m lines and
spaces must be used on
runways.

s EEEEEesferrr

Location signs are not included with runway designation signs at
runway/runway intersections.




FAA Standard — Holding Position Signs

In the U.S., runway designation signs are
called runway holding position signs.

AA standards only require one holding position sign on the left side for
typical intersections. Otherwise, FAA standards are similar to ICAQ.




FAA Standard — Holding Position Signs

However, a 2" runway holding position sign is required on the right side
at intersections over 150 feet, converging intersections, where the
holding position is close to the parallel taxiway and at complex
Intersections where there has been a history of pilots failing to hold.




Mandatory Instruction Signs

«Category I, I, lll Signs

These signs identify holding positions for ILS critical areas. ‘

33L CAT Il

ICAO 5.4.2.14 — The inscription on a category |, Il, lll or joint [I/lll holding
position sign shall consist of the runway designator followed by CAT I,
CAT II, CAT Il or CAT II/lll, as appropriate.




Example of a runway-holding position and CAT lll critical area holding
position at the takeoff end.
Al @ 33L 33L Al

Pattern “A” runway
holding position
marking.

| 331 CcAT I " 33Lcatm |

Pattern “B” runway
Cat Ill Localizer critical holding position
area boundary. marking.

ICAO 5.4.2.9 — A category |, Il, or lll holding position sign shall be located
on each side of the runway-holding position marking facing the direction
of the approach to the critical area.




Example of an ILS critical area for a Localizer

1

:I

|

|

|

|

|
N
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|

|

|

|

|

|

|

|

|

J

|
I | I
30
)

|

|
o
A

ﬁk\\ LOC 12R CRITICAL AREA
(2000' x 400"

Regular runway-holding
position.

The typical localizer critical area extends 60 m from the runway centre line
and is normally protected by the runway-holding position. An ILS holding
position is usually not necessary for a localizer critical area.




Example of an ILS critical area for a Glide Slope
| |

™
14
i

ILS critical area holding position is normally needed.



Example of an ILS critical area for a Glide Slope

~GLIDE SLOMT J

Regular Hold ANTENNA 4

The glide slope is normally located on the opposite side of the runway
from the parallel taxiway. However, if there is a parallel taxiway on both

sides of the runway, the glide slope must be located between the runway
and parallel taxiway.




Example of an ILS critical area for a Glide Slope
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Where a taxiway curves out around the Glide Slope, the ILS hold may be
located just prior to the taxiway corner for better visibility to approaching

pilots.




FAA Standard — ILS Holding Position Signs
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FAA ILS critical area signs state “ILS” rather than “CAT I, Il or 1lI”.



Mandatoyy Instruction Signs

‘Runway-Holding Position Signs

These signs identify a holding position on a taxiway for a runway
approach or ILS critical area for a runway where the taxiway is not
connected to the runway.

Bl

ICAO 5.4.2.16 — The inscription on a runway-holding position sign at a
runway-holding position established in accordance with 3.12.3 shall
consist of the taxiway designation and a number.




Mandatory Instruction Signs
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Example of a runway-holding position sign on Taxiway W.



ICAO 5.4.2.11 — A runway-holding position sign shall be located on each
side of the runway-holding position establish in accordance with 3.12.3,

facing the approach to the obstacle limitation surface or ILS/MLS
critical/sensitive area, as appropriate.

Runway approach
Taxiway surface or ILS critical
B area boundary for a
runway not intersecting
Taxiway B
Runway-holding -
position sign _N--- =

—”
-

-

——

T B1 B1
- - A pattern “A” runway-
holding position
marking is used.




‘Runway-Holding Position Signs
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ICAO 3.12.3 — A runway-hol
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ding position shall be established on a taxiway

if the location or alignment of the taxiway is such that a taxiing aircraft or

vehicle can infringe an obstacle limitation surface or interfere with the
operation of radio navigation aids.




FAA Standard - Runway Approach Hold Sign

Approach holding position signs are used in the U.S. to protect the
approach surface to a runway.




FAA Standard - Runway Approach Hold Sign

ICAQO sign to protect a
runway approach surface




Mandatory Instruction Signs

No Entry Signs

These signs identify areas where entry is prohibited. Usually used on
service roads and closed taxiways.

bt

e

ICAO 5.4.2.7 — A NO ENTRY sign shall be provided when entry into an area
Is prohibited.

ICAO 5.4.2.10 — A NO ENTRY sign shall be located at the beginning of the

area to which entrance is prohibited on each side of the taxiway as
viewed by the pilot.




Mandatorvy Instruction Signs

No Entry Signs

LEFT SIDE RIGHT SIDE

LOCATION/RUNWAY DESIGNATION RUNWAY DESIGNATION/LOCATION

25 CAT I

RUNWAY-HOLDING POSITION RUNWAY DESIGNATION/

CATEGORY [ HOLDING POSITION

LOCATION/RUNWAY DESIGNATION RUNWAY DESIGNATION/LOCATION

NO ENTRY

Figure 5-24. Mandatory instruction signs




Mandatory Instruction Signs

No Entry Signs

A yellow cross is also used to mark the
-~ % closed pavement, or a service road as
In this case.




Mandatory Instruction Signs

No Entry signs may also be installed at the entrance to a one-way taxiway,
such as arapid exit taxiway.



Mandatory Instruction Signs

No Entry Signs

Another option to consider is installing a NO ENTRY sign in the middle of
the entrance to a closed area. The NO ENTRY sign serves as a barricade
In this situation. ICAO standards do not address this situation.




FAA Standard — NO ENTRY Sign

FAA standards for No Entry signs are similar to ICAO.



Mandatory Instruction Mayking

ICAO 5.2.16.1 — Where it is impracticable to install a mandatory instruction
sign in accordance with 5.4.2.1, a mandatory instruction marking shall be
provided on the surface of the pavement.




Mandatory Instiuction Mayking
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A mandatory instruction marking is installed at this location because the
Intersection configuration does not allow for a runway designation sign to
be installed on the left side of the runway-holding position.




Mandatory Instruction Marking

ICAO 5.2.16.2 Recommendation. — Where operationally required, such as
on taxiways exceeding 60 m in width, a mandatory instruction sign should
be supplemented by a mandatory instruction marking.

Over 60 m

33L
Mandatory HOEldlng
Instruction ay

Marking




Mandatory Instruction Mayking

ICAQO 5.2.16.3 — The mandatory instruction marking shall be located on
the left-hand side of the taxiway centre line marking and on the holding
side of the runway-holding position marking as shown in Figure 5-9. The
distance between the nearest edge of the marking and the runway-holding
position marking or the taxiway centre line marking shall be not less than
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Figure 5-9. Mandatory instruction marking




Mandatory Instruction Marking

ICAO 5.2.16.4 Recommendation. — Except where operationally required, a
mandatory instruction marking should not be located on a runway.

This is an example of “operationally required”. A mandatory instruction
marking is installed at this runway location because the runway is a
designated taxi route to the takeoff end of Runway 12L, and there has
been a history of pilots failing to hold short of 12L at this location. The
problems of pilots failing to hold short at this location have not occurred
after this mandatory instruction marking was installed.




Mandatory Instiuction Mayking

ICAO 5.2.16.5 — A mandatory instruction marking shall consist of an
inscription in white on a red background. Except for a NO ENTRY
marking, the inscription shall provide information identical to that of the

associated mandatory instruction sign.

Note: ICAO 5.2.16.5 states that “for a NO ENTRY marking, the inscription
shall provide information identical to that of the associated mandatory
instruction sign.” This conflicts with ICAO 5.2.16.6. (See next slide)

NO ENTRY

Figure 5-24. Mandatory instruction signs



Mandatory Instruction Marking

ICAO 5.2.16.6 — A NO ENTRY marking shall consist of an inscription in
white reading NO ENTRY on a red background.




Mandatory Instruction Mayking

ICAO 5.2.16.7 — Where there is insufficient contrast between the marking
and the pavement surface, the mandatory instruction marking shall
include an appropriate border, preferably white or black.

&
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A white border would be used on
new asphalt pavement.




Mandatory Instiuction Mayking

ICAO 5.2.15.8 Recommendation. — The character height should be 4 m.
The inscription should be in the form and proportions shown in Appendix

3.

Annex 14 — Aerodromes

Volume I




Mandatory Instiuction Mayking

ICAO 5.2.16.9 Recommendation. — The background should be rectangular
and extend a minimum of 0.5 m laterally and vertically beyond the
extremities of the inscription.




FAA Standard — Surface Painted Holding Position Sign

In the U.S. these markings are called surface painted holding position
signs.

This is an example of a mandatory instruction marking installed on a wide
taxiway at a U.S. airport. Mandatory instruction markings at U.S. airports
are commonly used at “problem” intersections were there has been a
history of pilots failing to hold short of a runway. Mandatory instruction
markings enhance the visibility of the runway-holding position and are an
excellent runway incursion prevention measure.




Review of Mandatory
Instruction Signs




What type of mandatory instruction sign is shown in this

Answer: Runway designation sign
on a taxiway.




What type of mandatory instruction sign is shown in this
photo?

Answer: Runway designation sign
on arunway.
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Which side of the taxiway is this runway designation sign

located?

Answer: Right side. Location

signs are installed outboard of the
runway designation sign.

o v 0, o0
e ”




ILS CAT |

121 -30R

33L CAT Il

O O W >

Bl 12L-30R

B

M

T

e
o1 | sLaR.
i pam

Answer: “C”. The “33L CAT III”
mandatory instruction sign is
installed with a Pattern “B”
runway-holding position
marking.

Which mandatory instruction sign is appropriate for this
holding position marking? A-B-C-D-E or F?




The minimum set back distance for
the runway-holding position marking
IS measured from the runway edge.
True or False?

Answer: False. The
minimum distance for the
runway-holding position

marking is measured
from the runway centre

line.

s fenea = — — — —— = -
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What type of mandatory instruction sign is this sign?

Answer: Runway—Holding Position Sign.

These signs are used to identify a runway-
holding position on a taxiway for a runway
approach or an ILS critical area for a
runway that is not physically connected
with the taxiway.




Does the “NO ENTRY” sign apply to vehicles?

Answer: No. The No Entry signs are often
Installed at the entrance to a service road
to prevent pilots from taxiing on the
service road.



Is this runway designation sign correct?
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oad-holding positions need to be established on any service road that
enters a runway strip or runway end safety area to prevent vehicles from
Inadvertently entering an active runway without ATC clearance.




Road-Holding Positions
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ICAO 3 12 5 A rad Idlng posmon shaII be establlshed at an
intersection of a road with a runway.

ICAO 5.2.15.1 — Aroad-holding position marking shall be provided at all
road entrances to a runway.



Road-Holding Positions
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Minimum distance
In accordance
with Table 3-2

ICAO 3.12.6 — The distance between a
holding bay, runway-holding position
established at a taxiway/runway
intersection or road-holding position and

the centre line of a runway shall be in
accordance with Table 3-2 and, in the case
hz?;i-g v of a precision approach runway, such that
sign a holding aircraft or vehicle will not
interfere with the operation of radio

navigation aids.




Road-Holding Positions

Localizer
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A road holdrng posrtron Is also needed Where a servrced road enters an
ILS critical area.




Road-Holding Positions

% CUNWAY SAFETY AREA B
" TOWER CLEARANCE
REQUIRED

'

. rad-holin positin s needed 30 off the ends of a runway where a
road along the approach lights enters the runway end safety area.

IJ' X




Road-Holding Positions

A road-holding position would also be needed where a service road
crosses through the runway end safety area.




Road-Holding Positions

A road-holding position should be established where a service road
crosses ataxiway. The road holding position should be at least 60 m

from the centre line of the taxiway where the code number is 3 or 4 to
provide adequate wing tip clearance.




Road-Holding Positions

*ROAUEHOIUINYIROSIHORNVIEIKING
ICAO 5.2.15.2 — Aroad-holding position marking shall be located across
the road at the holding position.

FAA Standards: The FAA

=~ standards for a road-holding
position marking is a two foot
wide white bar.

ICAO 5.2.15.3 —Aroad-holding position marking shall be in accordance
with the local road traffic regulations.




Road-Holding Positions

Road-Holding Position Signs

ICAO 5.4.7.1 — A road-holding position sign shall be provided at all road
entrances to a runway.
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ICAO 5.4.7.2 — The road-holding position sig
one edge of the road (left or right as appropriate to local traffic
regulations) at the holding position.




Road-Holding Positions

Road-Holding Position Signs

ICAO 5.4.7.3 — A road-holding position sign shall consist of an inscription
In white on ared background.

ICAO 5.4.7.4 — The inscription on aroad-holding position sign shall be in
the national language, be in conformity with the local traffic regulations
and include the following:

a) arequirement to stop; and
b) where appropriate:
1) arequirement to obtain ATC clearance; and

2) location designator.

ICAO 5.4.7.5 — A road-holding position sign intended for night use shall be
retroreflective or illuminated.




Road-Holding Positions

Road-Holding Position Signs
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FAA Standard — Road Holding Positions
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In the U.S., not all road-holding positions require ATC clearance to
proceed. At many major airports, ATC is too busy to handle clearance for
ground vehicles to cross runway end safety areas. Airport ground vehicle
procedures at these airports require vehicle operators to stop and check
for aircraft using the runway before proceeding.




FAA Standard — Road Holding Positions

The FAA strongly encourages airport operators to construct service roads
outside of runway safety areas if at all possible. Service roads in some
situations are funded by the FAA to reduce runway crossings by venhicles
at busy airports.




Road-Holding Positions

Road-Holding Position Lights

ICAQO 5.3.26.1 — A road-holding position light shall be provided at each
road-holding position serving a runway when it is intended that the
runway will be used in runway visual range conditions less than a value
of 350 m.

ICAO 5.3.26.2 Recommendation. — A road-holding position light should
be provided at each road-holding position serving a runway when it is
intended that the runway will be used in runway visual range conditions
of values between 350 m and 550 m.

ICAO 5.3.26.3 — A road-holding position light shall be located adjacent to
the holding position marking 1.5 m (£ 0.5 m) from one edge of the road,
I.e. left or right as appropriate to the local traffic regulations.

Note. — See 9.9 for mass and height limitations and frangibility
requirements of navigational aids located on runway strips.




Road-Holding Positions

Road-Holding Position Lights

ICAQO 5.3.26.4 — The road-holding position light shall comprise:
a) acontrollable red (stop)/green (go) traffic light; or
b) aflashing-red light.

Note. — It is intended that the lights specified in sub-paragraph a) be
controlled by the the air traffic services.

ICAO 5.3.26.5 — The road-holding position light beam shall be
unidirectional and aligned so as to be visible to the driver of a vehicle
approaching the holding position.




Road-Holding Positions

Road-Holding Position Lights
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Examplef a road-holing sition Iights.



Road-Holding Positions

Road-Holding Position Lights

ICAO 5.3.26.6 — The intensity of the light beam shall be adequate for the
conditions of visibility and ambient light in which the use of the holding
position is intended, but shall not dazzle the driver.

Note. — The commonly used traffic lights are likely to meet the
requirements in 5.3.26.5 and 5.3.26.6.

ICAQO 5.3.26.7 — The flash frequency of the flashing-red light shall be
between 30 and 60 per minute.




FAA Requirements for Road—Holding Positions

Part 139 Requirements: In the U.S. the FAA does not have a specific
requirement in 139.329 for road holding signs. The FAA requires airport
operators to establish procedures for safe ground vehicle operations.
Airport operators are strongly encouraged to have road-holding signs
installed as part of their safe ground vehicle procedures.

FAA Standards: The FAA does not have standards for road-holding signs.
The colors and size of the signs are at the discretion of the airport
operator. However, most of the road-holding signs in the U.S. are red and
white to match the mandatory instruction sign colors.

Road-Holding Lights: The FAA does not require road-holding position

lights at SMGCS airports. However, if there was a problem with vehicle
operators having difficulty observing a certain road-holding position
during low visibility conditions, the FAA would recommend that road-
holding position lights be installed.




End of ICAO Standards for

Holding Position Markings

and Mandatory Instruction
Signs
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