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3.1.12 When solid, the slope of the safety area should not exceed an upward slope of 4 per
cent outwards from the edge of the FATO.

Protected side slope

3.1.13 Anheliport shall be provided with at least one protected side slope, rising at 45 degrees
outward from the edge of the safety area and extending to a distance of 10 m (see
Figure 3.2).

3.1.14 A heliport shall be provided with at least two protected side slopes, rising at 45 degrees
outward from the edge of the safety area and extending to a distance of 10 m.

3.1.15 The surface of a protected side slope shall not be penetrated by obstacles.

Figure 3-2. FATO simple/complex safety area and side slope protection

Note.— These diagrams show a number of configurations of FATO/Safety Areas/Side slopes.
For a more complex arrival/departure arrangement which consists of: two surfaces that are
not diametrically opposed; more than two surfaces; or an extensive obstacle free sector
(OFS) which abuts directly to the FATO, it can be seen that appropriate provisions are
necessary to ensure that there are no obstacles between the FATO and/or safety area and
the arrival/departure surfaces.
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Helicopter clearways

Note.— The inclusion of detailed specifications for helicopter clearways in this section is not
intended to imply that a clearway has to be provided.

3.1.16 A helicopter clearway shall provide:

a) an area free of obstacles, except for essential objects which because of their function
are located on it, and of sufficient size and shape to ensure containment of the design
helicopter when it is accelerating in level flight, and close to the surface, to achieve
its safe climbing speed; and

b) when solid, a surface which: is contiguous and flush with the FATO; is resistant to
the effects of rotor downwash; and is free of hazards if a forced landing is required.

3.1.17 When a helicopter clearway is provided, it shall be located beyond the end of the
FATO.

3.1.18 The width of a helicopter clearway shall not be less than the width of the FATO
and associated safety area. (See Figure 3-1.)

3.1.19 When solid, the ground in a helicopter clearway shall not project above a plane
having an overall upward slope of 3 per centor having a local upward slope
exceeding 5 per cent, the lower limit of this plane being a horizontal line which is
located on the periphery of the FATO.

3.1.20 An object situated in a helicopter clearway, which may endanger helicopters in the
air, shall be regarded as an obstacle and should be removed.

Touchdown and lift-off areas
3.1.21 A TLOF shall:
a) provide:

1) an area free of obstacles and of sufficient size and shape to ensure containment of
the undercarriage of the most demanding helicopter the TLOF is intended to serve
in accordance with the intended orientation;

2) a surface which:

i) has sufficient bearing strength to accommodate the dynamic loads associated with
the anticipated type of arrival of the helicopter at the designated TLOF;

ii) is free of irregularities that would adversely affect the touchdown or lift-off of
helicopters;

iii) has sufficient friction to avoid skidding of helicopters or slipping of persons;
iv) is resistant to the effects of rotor downwash; and

V) ensures effective drainage while having no adverse effect on the control or stability
of a helicopter during touchdown and lift-off, or when stationary; and

b) be associated with a FATO or a stand.
3.1.22 A heliport shall be providedwith at least one TLOF.

3.1.23 A TLOF shall be provided whenever it is intended that the undercarriage of the
helicopter will touch down within a FATO or stand, or lift off from a FATO or stand.

3.1.24 The minimum dimensions of a TLOF shall be:
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a) when in a FATO intended to be used by helicopters operated in performance class 1,
the dimensions for the required procedure prescribed in the helicopter flight manuals
(HFMs) of the helicopters for which the TLOF is intended; and

b) when in a FATO intended to be used by helicopters operated in performance classes 2
or 3, or in a stand:

1) when there is no limitation on the direction of touchdown, of sufficient size to contain
a circle of diameter of at least 0.83 D of:

i) in a FATO, the design helicopter; or
i) in a stand, the largest helicopter the stand is intended to serve;

2) when there is a limitation on the direction of touchdown, of sufficient width to meet the
requirement of 3.1.21 a) 1) above but not less than twice the undercarriage width
(UCW) of:

i) in a FATO, the design helicopter; or,
i) in a stand, the most demanding helicopter the stand is intended to serve.

3.1.25 For an elevated heliport, the minimum dimensions of a TLOF, when in a FATO, shall
be of sufficient size to contain a circle of diameter of at least 1 Design-D.

3.1.26 Slopes on a TLOF shall not:
a) except as provided in b) or c) below; exceed 2 per cent in any direction;

b) when the TLOF is elongated and intended to be used by helicopters operated in
performance class 1; exceed 3 per cent overall, or have a local slope exceeding 5 per
cent; and

c) when the TLOF is elongated and intended to be used solely by helicopters operated
in performance class 2 or 3, exceed 3 per cent overall, or have a local slope exceeding
7 per cent.

3.1.27 When a TLOF is within a FATO it should be:

a) centred on the FATO; or

b) for an elongated FATO, centred on the longitudinal axis of the FATO.
3.1.28 When a TLOF is within a helicopter stand, it shall be centred on the stand.

1. 3.1.29 A TLOF shall be provided with markings which clearly indicate the touchdown
position and, by their form, any limitations on manoeuvring.

2. Note.— When a TLOF in a FATO is larger than the minimum dimensions, the TDPM may be
offset while ensuring containment of the undercarriage within the TLOF and the helicopter
within the FATO.

3. 3.1.30 Where an elongated Performance Class 1 FATO/TLOF contains more than one
TDPM, measures shall be in place to ensure that only one can be used at a time.

4, 3.1.31 Where alternative TDPMs are provided they shall be placed to ensure
containment of the undercarriage within the TLOF and the helicopter within the FATO.

5. Note.— The efficacy of the rejected take-off or landing distance will be dependent upon the
helicopter being correctly positioned for take-off, or landing.

6. 3.1.32 Safety devices such as safety nets or safety shelves shall be located around
the edge of an elevated heliport but shall not exceed the height of the TLOF.
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Helicopter taxiways and ground taxi-routes

Note 1.— The specifications for ground taxi-routes and air taxi-routes are intended for the
safety of simultaneous operations during the manoeuvring of helicopters. The effect of wind
velocity/turbulence induced by the rotor downwash would need to be considered.

Note 2.— The defined areas addressed in this section are taxiways and ground/air taxi-
routes:

a) Taxiways associated with air taxi-routes may be used by both wheeled and skidded
helicopters for either ground or air taxiing.

b) Ground taxi-routes are meant for use by wheeled helicopters, for ground taxiing only.

c) Air taxi-routes are meant for use by air taxiing only.

Helicopter taxiways

Note 1.— A helicopter taxiway is intended to permit the surface movement of a
wheeled helicopter under its own power.

Note 2.— A helicopter taxiway can be used by a wheeled helicopter for air taxi if
associated with a helicopter air taxi-route.

Note 3.— When a taxiway is intended for use by aeroplanes and helicopters, the
provisions for aeroplane taxiways; taxiway strips; helicopter taxiways; and taxi-routes
will be taken into consideration and the more stringent requirements will be applied.

3.1.33 A helicopter taxiway shall:
a) provide:

1) an area free of obstacles and of sufficient width to ensure containment of the
undercarriage of the most demanding wheeled helicopter the taxiway is intended to
serve;

2) a surface which:

i) has bearing strength to accommodate the taxiing loads of the helicopters the
taxiway is intended to serve;

ii) is free of irregularities that would adversely affect the ground taxiing of helicopters;
iii) is resistant to the effects of rotor downwash; and

iv) ensures effective drainage while having no adverse effect on the control or
stability of a wheeled helicopter when being manoeuvred under its own power, or
when stationary; and

b) be associated with a taxi-route.
3.1.34 The minimum width of a helicopter taxiway shall be the lesser of:

a) two times the undercarriage width (UCW) of the most demanding helicopter the taxiway
is intended to serve; or

b) a width meeting the requirements of 3.1.33 a) 1).

3.1.35 The transverse slope of a taxiway shall not exceed 2 per cent and the longitudinal slope shall
not exceed 3 per cent.
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Taxiway

Ground taxi-route =
1.5 x largest overall width

v

Figure 3-2 — Helicopter taxiway ground taxi-route

Helicopter taxi-routes

3.1.36 A helicopter taxi-route shall provide:

a) an area free of obstacles, except for essential objects which because of their function
are located on it, established for the movement of helicopters; with sufficient width to
ensure containment of the largest helicopter the taxi-route is intended to serve;

b) when solid, a surface which is resistant to the effects of rotor downwash; and

1) when collocated with a taxiway:
i) is contiguous and flush with the taxiway;
i) does not present a hazard to operations; and
i) ensures effective drainage; and

2) when not collocated with a taxiway:
i) is free of hazards if a forced landing is required.

3.1.37 No mobile object shall be permitted on a taxi-route during helicopteroperations.
Note.— See ICAO Heliport Manual (Doc 9261) for further guidance.

3.1.38 When solid and collocated with a taxiway, the taxi-route should not exceed an upward
transverse slope of 4 per cent outwards from the edge of the taxiway.When solid and
collocated with a taxiway, the taxi-route should not exceed an upward transverse
slope of 4 per cent outwards from the edge of the taxiway.
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Helicopter ground taxi-routes

3.1.39 A helicopter ground taxi-route shall have a minimum width of 1.5 x the overall width
of the largest helicopter it is intended to serve, and be centred on a taxiway.

3.1.40 Essential objects located in a helicopter ground taxi-route shall not:

a) be located at a distance of less than 50 cm outwards from the edge of the helicopter
ground taxiway; and

b) penetrate a surface originating 50 cm outwards of the edge of the helicopter taxiway and a
height of 25 cm above the surface of the taxiway and sloping upwards and outwards
at a gradient of 5 per cent.

Helicopter air taxi-routes

Note — A helicopter air taxi-route is intended to permit the movement of a helicopter above the
surface at a height normally associated with ground effect and at ground speed less than 37km/h (20
kt).

3.1.41 A helicopter air taxi-route shall have a minimum width of twice the overall width of the
largest helicopter it is intended to serve.

3.1.42 If collocated with a taxiway for the purpose of permitting both ground and air taxi
operations (see Figure 3.4):

a) the helicopter air taxi-route shall be centred on the taxiway; and
b) essential objects located in the helicopter air taxi-route shall not:

1) be located at a distance of less than 50 cm outwards from the edge of the helicopter
taxiway; and

2) penetrate a surface originating 50 cm outwards of the edge of the helicopter taxiway
and a height of 25 cm above the surface of the taxiway and sloping upwards and
outwards at a gradient of 5 per cent.The slopes of the surface of a helicopter air
taxiway should not exceed the slope landing limitations of the helicopters the
helicopter air taxiway is intended to serve. In any event the transverse slope should
not exceed 10 per cent and the longitudinal slope should not exceed 7 per cent.

3.1.43 When not collocated with a taxiway, Tthe slopes of the surface of a helicopter air
taxiway an air taxi-route shall not exceed the slope landing limitations of the
helicopters the helicopter air taxiway the taxi-route is intended to serve. In any event,
the transverse slope shall not exceed 10 per cent and the longitudinal slope shall not
exceed 7 per cent.
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Air taxi-route =
2 x largest overall width

Figure 3-4 - Helicopter air taxi-route and combined air taxi-route/taxiway

Helicopter stands

Note — The provisions of this section do not specify the location for helicopter stands but allow
a high degree of flexibility in the overall design of the heliport. However, it is not considered good
practice to locate helicopter stands under a flight path. See ICAO Heliport Manual (Doc 9261) for further

guidance.
3.1.44 3.1 A helicopter stand shall:

a) provide:

1) an area free of obstacles and of sufficient size and shape to ensure containment
of every part of the largest helicopter the stand is intended to serve when it is being

positioned within the stand;
2) a surface which:
i) is resistant to the effects of rotor downwash;

ii) is free of irregularities that would adversely affect the manoeuvring of helicopters;

ii) has bearing strength capable of withstanding the intended loads;

iv) has sufficient friction to avoid skidding of helicopters or slipping of persons; and

V) ensures effective drainage while having no adverse effect on the control or
stability of a wheeled helicopter when being manoeuvred under its own power,

or when stationary; and

b) be associated with a protection area.

3.1.45 The minimum dimensions of a helicopter stand shall be:

a) a circle of diameter of 1.2 D of the largest helicopter the stand is intended to serve; or

b) when there is a limitation on manoeuvring and positioning, of sufficient width to meet
the requirement of 3.1.44 a) 1) above but not less 1.2 times overall width of largest

helicopter the stand is intended to serve.
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Note 1.— For a helicopter stand intended to be used for taxi-through only, a width less than 1.2D
but which provides containment and still permits all required functions of a stand to be performed,
might be used (in accordance with 3.1.44 a) 1)).

Note 2.— For a helicopter stand intended to be used for turning on the ground, the minimum
dimensions may be influenced by the turning circle data provided by the manufacturer and are
likely to exceed 1.2 D. See the Heliport Manual (Doc 9261) for further guidance.

3.1.46 The mean slope of a helicopter stand in any direction shall not exceed 2 per cent.

3.1.47 Each helicopter stand shall be provided with positioning markings to clearly indicate
where the helicopter is to be positioned and, by their form, any limitations on
manoeuvring.

3.1.48 A stand shall be surrounded by a protection area which need not be solid.

Protection areas
3.1.49 3.1.49 A protection area shall provide:

a) an area free of obstacles, except for essential objects which because of their function
are located on it; and

b) when solid, a surface which is contiguous and flush with the stand; is resistant to the
effects of rotor downwash; and ensures effective drainage.

3.1.50 When associated with a stand designed for turning, the protection area shall extend
outwards from the periphery of the stand for a distance of 0.4D. (See Figure 3.5).

3.1.51 When associated with a stand designed for taxi-through, the minimum width of the
stand and protection area shall not be less than the width of the associated taxi-route
(see Figures 3.6 and 3.7).

3.1.52 When associated with a stand designed for non-simultaneous use (see Figures 3.8
and 3.9):

a) the protection area of adjacent stands may overlap but shall not be less than the
required protection area for the larger of the adjacent stands; and

b) the adjacent non-active stand may contain a static object but it shall be wholly within
the boundary of the stand.

Note.— To ensure that only one of the adjacent stands is active at a time, instruction to pilots in
the AIP make clear that a limitation on the use of the stands is in force.

3.1.53 No mobile object shall be permitted in a protection area during helicopter operations.
3.1.54 Essential objects located in the protection area shall not:

(a) if located at a distance of less than 0.75 D from the centre of the helicopter
stand, penetrate a plane at a height of 5 cm above the plane of the central
zone; and

(b) if located at a distance of 0.75 D or more from the centre of the helicopter
stand, penetrate a plane at a height of 25 cm above the plane of the central
zone and sloping upwards and outwards at a gradient of 5 per cent.

3.1.55 When solid, the slope of a protection area shall not exceed an upward slope of 4 per
cent outwards from the edge of the stand.
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All Stands Active

Figure 3-5. Turning stands (with air taxi-routes) simultaneous use
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Figure 3-6. Ground taxi-through stands (with taxiway/ground taxi-route) simultaneous use

)
B

Figure 3-7. Air taxi-through stands (with air taxi-route) simultaneous use
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Figure 3-8. Turning stands (with air taxi-routes) non-simultaneous use — outer stands active

Active Stand

Figure 3-9. Turning stands (with air taxi-route) non-simultaneous use — inner stand active

Issue 4 Revision 3 Sep. 2020 Page 32 of 120




KCASR 14 — Aerodromes

Kuwait Civil Aviation Safety EZY
Reguilations Volume Il — Aerodromes Heliports

Location of afinal approach and take-off area in relation to a runway or taxiway

3.1.56 Where a FATO is located near a runway or taxiway, and where simultaneous
operations are planned, the separation distance between the edge of a runway or
taxiway and the edge of a FATO shall not be less than the appropriate dimension in
Table 1.

3.1.57 A FATO should not be located:

(a) near taxiway intersections or holding points where jet engine efflux is likely to
cause high turbulence; or

(b) near areas where aeroplane vortex wake generation is likely to exist.
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If aeroplane mass and/or helicopter mass are

Distance between
FATO edge and
runway edge or

taxiway edge

up to but not mcluding 3 175 kg

3 175 kg up to but not including 5 760 kg

5 760 kg up to but not includmg 100 000 kg
100 000 kg and over

60 m
120 m
180 m

250m

Table 3-1. FATO minimum separation distance for simultaneous operations
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3.3.

Helidecks

Note — The following specifications are for helidecks located on structures engaged in
such activities as mineral exploitation, research or construction. See 3.4 for shipboard
heliport provisions.

Final approach and take-off areas and touchdown and lift-off areas

3.3.1.

3.3.2.
3.3.3.

3.3.4.

3.3.5.

3.3.6.

3.3.7.

3.3.8.
3.3.9.
3.3.10.

Note 1 — For helidecks that have a 1 D or larger FATO it is presumed that the FATO and
the TLOF will always occupy the same space and have the same load bearing characteristics
so as to be coincidental. For helidecks that are less than 1 D, the reduction in size is only
applied to the TLOF which is a load bearing area. In this case, the FATO remains at 1 D but
the portion extending beyond the TLOF perimeter need not be load bearing for helicopters.
The TLOF and the FATO may be assumed to be collocated.

Note 2 — Guidance on the effects of airflow direction and turbulence, prevailing wind
velocity and high temperatures from gas turbine exhausts or flare-radiated heat on the
location of the FATO is given in ICAO Heliport Manual (Doc 9261).

Note 3 — Guidance on the design and markings for helideck parking areas is given in the
Heliport Manual (Doc 9261).

The specifications in paragraphs 3.3.14 and 3.3.15 shall be applicable for helidecks
completed on or after 1 January 2012.

A helideck shall be provided with one FATO and one coincident or collocated TLOF.

A FATO may be any shape but shall be of sufficient size to contain an area within
which can be accommodated a circle of diameter of not less than 1 D of the largest
helicopter the helideck is intended to serve.

A TLOF may be any shape but shall be of sufficient size to contain:

(@) for helicopters with an MTOM of more than 3175 kg, an area within which can
be accommodated a circle of diameter not less than 1 D of the largest helicopter
the helideck is intended to serve; and

(b) for helicopters with an MTOM of 3175 kg or less, an area within which can be
accommodated a circle of diameter not less than 0.83 D of the largest
helicopter the helideck is intended to serve.

For helicopters with a MTOM of 3175 kg or less, the TLOF should be of sufficient
size to contain an area within which can be accommodated a circle of diameter of
not less than 1 D of the largest helicopter the helideck is intended to serve.

A helideck shall be arranged to ensure that a sufficient and unobstructed air-gap is
provided which encompasses the full dimensions of the FATO.

Note — Specific guidance on the characteristics of an air-gap is given in ICAO Heliport
Manual (Doc 9261). As a general rule, except for shallow superstructures of three stories or
less, a sufficient air-gap will be at least 3 m.

The FATO should be located so as to avoid, as far as is practicable, the influence
of environmental effects, including turbulence, over the FATO, which could have an
adverse impact on helicopter operations.

The TLOF shall be dynamic load-bearing.
The TLOF shall provide ground effect.

No fixed object shall be permitted around the edge of the TLOF except for frangible
objects, which, because of their function, must be located thereon.
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3.3.11.

3.3.12

3.3.13.

3.3.14.

3.3.15.

3.3.16.

3.4.
34.1.

3.4.2.

For any TLOF 1D or greater and any TLOF designed for use by helicopters having
a D-value of greater than 16.0 m, objects installed in the obstacle- free sector
whose function requires them to be located on the edge of the TLOF shall not exceed
a height of 25 cm.

For any TLOF 1D or greater and any TLOF designed for use by helicopters having a
D-value of greater than 16.0 m, objects installed in the obstacle-free sector whose
function requires them to be located on the edge of the TLOF should be as low as
possible and in any case not exceed a height of 15 cm.

For any TLOF designed for use by helicopters having a D-value of 16.0 m or less,
and any TLOF having dimensions of less than 1D, objects installed in the obstacle-
free sector whose function requires them to be located on the edge of the TLOF,
shall not exceed a height of 5 cm.

Note — Lighting that is mounted at a height of less than 25 cm is typically assessed for
adequacy of visual cues before and after installation.

Objects whose function requires them to be located within the TLOF (such as lighting
or nets) shall not exceed a height of 2.5 cm. Such objects shall only be present if
they do not represent a hazard to helicopters.

Note — Examples of potential hazards include nets or raised fittings on the deck that might
induce dynamic rollover for helicopters equipped with skids.

Safety devices such as safety nets or safety shelves shall be located around the
edge of a helideck but shall not exceed the height of the TLOF.

The surface of the TLOF shall be skid-resistant to both helicopters and persons and
be sloped to prevent pooling of water.

Note — Guidance on rendering the surface of the TLOF skid-resistant is contained in ICAO
Heliport Manual (Doc 9261).

Shipboard heliports

The specifications in paragraph 3.4.16 and 3.4.17 shall be applicable to shipboard
heliports completed on or after 1 January 2012 and 1 January 2015, respectively.

When helicopter operating areas are provided in the bow or stern of a ship or are
purpose-built above the ship’s structure, they shall be regarded as purpose-built
shipboard heliports.

Final approach and take-off areas and touchdown and lift-off areas

3.4.3.

3.4.4.

3.4.5.

Note — Except for the arrangement described in 3.4.8 b), for shipboard heliports it is
presumed that the FATO and the TLOF will be coincidental. Guidance on the effects of
airflow direction and turbulence, prevailing wind velocity and high temperature from gas
turbine exhausts or flare-radiated heat on the location of the FATO is given in ICAO
Heliport Manual (Doc 9261).

A shipboard heliport shall be provided with one FATO and one coincidental or
collocated TLOF.

A FATO may be any shape but shall be of sufficient size to contain an area within
which can be accommodated a circle of diameter of not less than 1 D of the largest
helicopter the heliport is intended to serve.

The TLOF of a shipboard heliport shall be dynamic load-bearing.
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3.4.6.
3.4.7.

3.4.8.

3.4.9.

3.4.10.

3.4.11.

3.4.12.

3.4.13.

3.4.14

3.4.15

The TLOF of a shipboard heliport shall provide ground effect.

For purpose-built shipboard heliports provided in a location other than the bow or
stern, the TLOF shall be of sufficient size to contain a circle with a diameter not less
than 1 D of the largest helicopter the heliport is intended to serve.

For purpose-built shipboard heliports provided in the bow or stern of a ship, the
TLOF shall be of sufficient size to:

(&) contain a circle with a diameter not less than 1 D of the largest helicopter the
heliport is intended to serve; or

(b) for operations with limited touchdown directions, contain an area within which
can be accommodated two opposing arcs of a circle with a diameter of not less
than 1 D in the helicopter’s longitudinal direction. The minimum width of the
heliport shall be not less than 0.83 D. (See Figure 7.)

Note 1 — The ship will need to be manoeuvred to ensure that the relative wind is
appropriate to the direction of the helicopter touchdown heading.

Note 2 — The touchdown heading of the helicopter is limited to the angular distance
subtended by the 1 D arc headings, minus the angular distance which corresponds to 15
degrees at each end of the arc.

For non-purpose-built shipboard heliports, the TLOF shall be of sufficient size to
contain a circle with a diameter not less than 1 D of the largest helicopter the heliport
is intended to serve.

A shipboard heliport shall be arranged to ensure that a sufficient and unobstructed
air-gap is provided which encompasses the full dimensions of the FATO.

Note — Specific guidance on the characteristics of an air-gap is given in ICAO Heliport
Manual (Doc 9261). As a general rule, except for shallow superstructures of three stories or
less, a sufficient air-gap will be at least 3 m.

The FATO should be located so as to avoid, as far as is practicable, the influence
of environmental effects, including turbulence, over the FATO, which could have an
adverse impact on helicopter operations.

No fixed object shall be permitted around the edge of the TLOF except for frangible
objects, which, because of their function, must be located thereon.

For any TLOF 1D or greater and any TLOF designed for use by helicopters having
a D-value of greater than 16.0 m, objects installed in the obstacle- free sector whose
function requires them to be located on the edge of the TLOF shall not exceed a
height of 25 cm.

For any TLOF 1D or greater and any TLOF designed for use by helicopters having
a D-value of greater than 16.0 m, objects installed in the obstacle-free sector whose
function requires them to be located on the edge of the TLOF should be as low as
possible and in any case not exceed a height of 15 cm.

For any TLOF designed for use by helicopters having a D-value of 16.0 m or less,
and any TLOF having dimensions of less than 1D, objects in the obstacle-free sector,
whose function requires them to be located on the edge of the TLOF, shall not
exceed a height of 5 cm.

Note — Lighting that is mounted at a height of less than 25 cm is typically assessed for
adequacy of visual cues before and after installation.
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Figure 7 — Shipboard permitted landing headings for limited heading operations
(ICAO Annex 14, Vol.ll, Fig. 3-7)

Objects whose function requires them to be located within the TLOF (such as lighting
or nets) shall not exceed a height of 2.5 cm. Such objects shall only be present if
they do not represent a hazard to helicopters.

Safety devices such as safety nets or safety shelves shall be located around the
edge of a shipboard heliport, except where structural protection exists, but shall not
exceed the height of the TLOF.

The surface of the TLOF shall be skid-resistant to both helicopters and persons.
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Chapter 4. Obstacle Environment

Note — The objectives of the specifications in this chapter are to describe the airspace around
heliports so as to permit intended helicopter operations to be conducted safely and to prevent, where
appropriate State controls exist, heliports from becoming unusable by the growth of obstacles around
them. This is achieved by establishing a series of obstacle limitation surfaces that define the limits to
which objects may project into the airspace.

4.1. Obstacle limitation surfaces and sectors

Approach surface

4.1.1.

Description:

An inclined plane or a combination of planes or, when a turn is involved, a complex
surface sloping upwards from the end of the safety area and centred on a line
passing through the centre of the FATO.

Note — See Figures 8, 9, 10 & 11 for depiction of surfaces. See Table 2 for dimensions and
slopes of surfaces.

4.1.2.

Characteristics:

The limits of an approach surface shall comprise:

@)

(b)

(©)

an inner edge horizontal and equal in length to the minimum specified
width/diameter of the FATO plus the safety area, perpendicular to the centre
line of the approach surface and located at the outer edge of the safety area;

two side edges originating at the ends of the inner edge diverging uniformly at
a specified rate from the vertical plane containing the centre line of the FATO,;
and:

an outer edge horizontal and perpendicular to the centre line of the approach
surface and at a specified height of 152 m (500 ft) above the elevation of the
FATO.

The elevation of the inner edge shall be the elevation of the FATO at the
point on the inner edge that is intersected by the centre line of the approach
surface. For heliports intended to be used by helicopters operated in
performance class 1 and when approved by an appropriate authority, the origin
of the inclined plane may be raised directly above the FATO.

The slope(s) of the approach surface shall be measured in the vertical plane
containing the centre line of the surface.

In the case of an approach surface involving a turn, the surface shall be a
complex surface containing the horizontal normals to its centre line and the
slope of the centre line shall be the same as that for a straight approach surface.

Note — See Figure 12.

4.1.6. Inthe case of an approach surface involving a turn, the surface shall not contain
more than one curved portion.

4.1.7. Where a curved portion of an approach surface is provided, the sum of the
radius of arc defining the centre line of the approach surface and the length of
the straight portion originating at the inner edge shall not be less than 575 m.
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Figure 8. Obstacle limitation surfaces — Take-off climb and approach surface (icao Annex 14, Vol.
11, Figure 4-1)
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Figure 9. Take-off climb/Approach surface width (ICAO Annex 1g4 Vol. I, Fig. 4.2)
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Transitional surfaces
8 Take-off climb / approach surface
FATO
Take-off climb / approach surface )
Safety area

Note 1.— For single take-off climb / approach surface. Transition surface extends perpendicular to far side of Safety Area.

Note 2.— PANS-OPS, Doc 8168, Volume Il, Part IV Helicopters, details procedure design criteria.

Note 3.— This figure shows a square FATO for illustration purposes only. For a circular FATO the transitional surface
lower and upper edges would also be circular.

Figure 10. Transitional surface for a FATO with a PinS approach procedure with a VSS
(ICAO Annex 14, Vol 1, Fig. 4-3)
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— — — Take-off profile or single-engine departure after take-off decision point
Approach or rejected take-off after engine failure at take-off decision point

Figure 11. Example of raised inclined plane during operations in Performance Class 1 (ICAO
Annex 14, Vol.ll, Fig 4-4)

Note 1 — This example diagram does not represent any specific profile, technique or
helicopter type and is intended to show a generic example. An approach profile and a back-
up procedure for departure profile are depicted. Specific manufacturers operations in
performance class 1 may be represented differently in the specific Helicopter Flight Manual.
ICAO Annex 6, Part 3, Attachment A provides back-up procedures that may be useful for
operations in performance class 1.

Note 2 — The approach/landing profile may not be the reverse of the take-off profile.

Note 3 — Additional obstacle assessment might be required in the area that a back-up
procedure is intended. Helicopter performance and the Helicopter Flight Manual limitations
will determine the extent of the assessment required.
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Minimum
length 1 075 m

Minimum
length 1 075 m

Note 1.— Any combination of curve and straight portion may be established using the following formula:
S+R>575mand R>270 m where S = 305 m, where S is the length of the straight portion

and R is the radius of tum. Note any combination > 575 m will work.

Note 2.— The minimum length of the centre line of the curve and straight portion is 1 075 m but may be
longer depending upon the slope used. See Table 4-1 for longer lengths.

Note 3.— Helicopter take-off performance is reduced in a curve and as such a straight portion along the
take-off climb surface prior to the start of the curve should be considered to allow for acceleration.

Figure 12. Curved approach and take-off climb surface for all FATOs (ICAO Annex
14 Vol.Il, Fig. 4-5)
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Table 2. Dimensions and slopes of obstacle limitation surfaces for all visual FATOs (icao Annex 14, Vol.ll, Table 4-1)

SLOPE DESIGN CATEGORIES
SURFACE and DIMENSIONS A B C

APPROACH and TAKE-OFF CLIMB
SURFACE:

Length of inner edge Width of safety area Width of safety area Width of safety area

Location of inner edge Safety area boundary Safety area boundary Safety area boundary

(Clearway boundary
if provided)

Divergence: (1st and 2nd section)

Day use only 10% 10% 10%

Night use 15% 15% 15%
First Section:

Length 3386m 245m 1220 m

Slope 4.5% 8% 12.5%

(1:22.2) (1:12.5) (1:8)

Outer Width (b) N/A (b)
Second Section:

Length N/A 830 m N/A

Slope N/A 16% N/A

(1:6.25)

Outer Width N/A (b) N/A
Total Length from inner edge (a) 3386m 1075m 1220m
Transitional Surface: (FATOs with a PinS
approach procedure with a VSS)

Slope 50% 50% 50%

(1:2) (1:2) (1:2)

Height 45m 45m 45m

(@) The approach and take-off climb surface lengths of 3386 m, 1 075 m and 1 220 m associated with the respective
slopes, brings the helicopter to 152 m (500 ft) above FATO elevation.

(b) Seven rotor diameters overall width for day operations or 10 rotor diameters overall width for night operations.

Note — The slope design categories in Table 2 may not be restricted to a specific
performance class of operation and may be applicable to more than one performance
class of operation. The slope design categories depicted in Table 2 represent minimum
design slope angles and not operational slopes. Slope category “A” generally corresponds
with helicopters operated in performance class 1; slope category “B” generally corresponds
with helicopters operated in performance class 3; and slope category “C” generally
corresponds with helicopters operated in performance class 2. Consultation with helicopter
operators will help to determine the appropriate slope category to apply according to the
heliport environment and the most critical helicopter type for which the heliport is intended.
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Single section as per
Table 4-1

v

A

a) Approach and take-off climb surfaces - “A” slope profile - 4.5% design

Second section as per -
¢  Table 4-1

\
\ 4

First section as per
Table 4-1 —————>

b) Approach and take-off climb surfaces - “B” slope profile - 8% and 16% design

Single section as per
Table 4-1

A

¢) Approach and take-off climb surfaces - “C” slope profile - 12.5% design

Figure 13. Approach and take-off climb surfaces with different slope design categories
(ICAO Appendix 14, Vol.ll, Fig 4-6)
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4.1.8. Any variation in the direction of the centre line of an approach surface shall be

designed so as not to necessitate a turn radius less than 270 m.

Note — For heliports intended to be used by helicopters operated in performance class 2
and 3, it is good practice for the approach paths to be selected so as to permit safe forced
landing or one-engine-inoperative landings such that, as a minimum requirement, injury to
persons on the ground or water or damage to property are minimised. The most critical
helicopter type for which the heliport is intended and the ambient conditions may be factors
in determining the suitability of such areas.

Transitional surface

4.1

4.1

4.1

4.1

Note — For a FATO at a heliport without a PinS approach incorporating a visual segment
surface (VSS) there is no requirement to provide transitional surfaces.

9. Description:

A complex surface along the side of the safety area and part of the side of the
approach/take-off climb surface, that slopes upwards and outwards to a
predetermined height of 45 m (150 ft).

Note — See Figure 10. See Table 2 for dimensions and slopes of surfaces.

.10. Characteristics: The limits of a transitional surface shall comprise:

(a) a lower edge beginning at a point on the side of the approach/take-off climb
surface at a specified height above the lower edge extending down the side of
the approach/take-off climb surface to the inner edge of the approach/take- off
climb surface and from there along the length of the side of the safety area
parallel to the centre line of the FATO; and

(b) an upper edge located at a specified height above the lower edge as set out in
Table 2.

.11. The elevation of a point on the lower edge shall be:

(a) along the side of the approach/take-off climb surface — equal to the elevation
of the approach/take-off climb surface at that point; and

(b) along the safety area — equal to the elevation of the inner edge of the
approach/take-off climb surface.

Note 1 — If the origin of the inclined plane of the approach/take-off climb surface is
raised as approved by an appropriate authority, the elevation of the origin of the transitional
surface will be raised accordingly.

Note 2 — As a result of b) the transitional surface along the safety area will be curved if
the profile of the FATO is curved, or a plane if the profile is a straight line.

.12. The slope of the transitional surface shall be measured in a vertical plane at

right angles to the centre line of the FATO.

Take-off climb surface

4.1

.13. Description:

An inclined plane, a combination of planes or, when a turn is involved, a complex
surface sloping upwards from the end of the safety area and centred on a line
passing through the centre of the FATO.

Note — See Figures 8, 9, 10 & 11 for depiction of surfaces. See Table 2 for dimensions and
slopes of surfaces.
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