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Foreword

The Air Safety Circular (ASC) 139-15 titled “Aerodrome Physical Characteristics” is issued by the
Maldives Civil Aviation Authority (CAA).

This ASC provides guidance and acceptable means of compliance concerning the physical
characteristics of aerodromes. It supports the implementation of the Maldives Civil Aviation
Regulations (MCAR) 139 Aerodrome Rules, which form the primary regulatory framework for
the certification and operation of aerodromes. This document also supplements the standards
detailed in ASC 139-5, which sets out the national aerodrome standards in alignment with ICAO

Annex 14, Volume I.

Aerodrome physical characteristics represent a foundational element of aerodrome safety.
Their adequacy and compliance have a direct impact on aircraft performance and the
management of operational risks. It is therefore essential that aerodrome operators, designers,
planners, and regulatory inspectors consistently apply the provisions of this circular throughout
the lifecycle of aerodrome infrastructure from planning and design to maintenance and

inspection.

This ASC is intended to serve as a practical reference to support a harmonized approach to
aerodrome infrastructure development and to ensure that aerodromes across the Maldives

continue to operate at the highest levels of safety.

This circular will be subject to regular review and updated as necessary to reflect changes in

international standards, national requirements, and operational practices.
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Chapter 1 — General

Introduction

The objective of this Air Safety Circular (ASC 139-15) is to provide clear and standardized
guidance on the physical characteristics of aerodromes, which are critical for ensuring
the safety of aircraft operations. The guidance is aligned with ICAO Standards and
Recommended Practices (SARPs), particularly those set forth in Annex 14 - Aerodromes,
Volume I.

The circular shall be applicable from 15 June 2025 at 0000 UTC.

Definitions

Definitions of the terms and abbreviations used in this Circular, unless the context
requires otherwise, are in MCAR-1 Definitions and Abbreviations.

Purpose

The purpose of this Air Safety Circular (ASC 139-15) is to establish the minimum
requirements and recommended practices for the physical characteristics of
aerodromes to ensure safe aircraft operations.

Applicability

This ASC is intended for use by aerodrome operators, planners, designers, and
inspectors to promote a harmonized and safety-focused approach to aerodrome design
and maintenance.

The guidance and recommended practices specified in this circular shall apply to all civil
land aerodromes open to public use in Maldives.

Effective Date

This Air Safety Circular is effective from 16 June 2025.

References

a) Air Safety Circular 139 - 5 Aerodrome Standards
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Chapter 2 — Number, siting and orientation of runways
Siting and orientation of runways

2.1 Many factors should be taken into account in the determination of the siting and
orientation of runways. Without attempting to provide an exhaustive list of these factors
nor an analysis of their effects, it appears useful to indicate those which most frequently

require study. These factors may be classified under four headings:

2.1.1 Type of operation. Attention should be paid in particular to whether the
aerodrome is to be used in all meteorological conditions or only in visual
meteorological conditions, and whether it is intended for use by day and night,

or only by day.

2.1.2 Climatological conditions. A study of the wind distribution should be made to
determine the usability factor. In this regard, the following comments should be

taken into account:

a) Wind statistics used for the calculation of the usability factor are normally
available in ranges of speed and direction, and the accuracy of the results
obtained depends, to a large extent, on the assumed distribution of
observations within these ranges. In the absence of any sure information
as to the true distribution, it is usual to assume a uniform distribution
since, in relation to the most favourable runway orientations, this

generally results in a slightly conservative usability factor.

b) The maximum mean crosswind components given in ASC 139-5, Chapter
3, 3.1.3, refer to normal circumstances. There are some factors which may
require that a reduction of those maximum values be taken into account

at a particular aerodrome. These include:

1) thewide variations which may exist, in handling characteristics and
maximum permissible crosswind components, among diverse
types of aeroplanes (including future types) within each of the

three groups given in ASC 139-5 Chapter 3.1.3;

2) prevalence and nature of gusts;
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3) prevalence and nature of turbulence;
4) the availability of a secondary runway;
5) the width of runways;

6) the runway surface conditions — water on the runway materially

reduce the allowable crosswind component; and

7) the strength of the wind associated with the limiting crosswind

component.

c) A study should also be made of the occurrence of poor visibility and/or
low cloud base. Account should be taken of their frequency as well as the

accompanying wind direction and speed.

2.1.3 Topography of the aerodrome site, its approaches and surroundings,

particularly:
a) compliance with the obstacle limitation surfaces;

b) currentand future land use. The orientation and layout should be selected
So as to protect as far as possible the particularly sensitive areas such as
residential, school and hospital zones from the discomfort caused by
aircraft noise. Detailed information on this topic is provided in the Airport
Planning Manual (Doc 9184), Part 2, and in Guidance on the Balanced

Approach to Aircraft Noise Management (Doc 9829);
c) current and future runway lengths to be provided;
d) construction costs; and

e) possibility of installing suitable non-visual and visual aids for approach-to-

land.
2.1.4 Air traffic in the vicinity of the aerodrome, particularly:
a) proximity of other aerodromes or ATS routes;
b) traffic density; and

c) air traffic control and missed approach procedures.
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Number of runways in each direction

2.2 The number of runways to be provided in each direction depends on the number of

aircraft movements to be catered to.
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3.1

3.2

3.3

3.4

Chapter 3 — Clearways and stopways

The decision to provide a stopway and/or a clearway as an alternative to an increased
length of runway will depend on the physical characteristics of the area beyond the
runway end, and on the operating performance requirements of the prospective
aeroplanes. The runway, stopway and clearway lengths to be provided are determined
by the aeroplane take-off performance, but a check should also be made of the landing
distance required by the aeroplanes using the runway to ensure that adequate runway
length is provided for landing. The length of a clearway, however, cannot exceed half the

length of take-off run available.

The aeroplane performance operating limitations require a length which is enough to
ensure that the aeroplane can, after starting a take-off, either be brought safely to a stop
or complete the take-off safely. For the purpose of discussion, it is supposed that the
runway, stopway and clearway lengths provided at the aerodrome are only just
adequate for the aeroplane requiring the longest take-off and accelerate-stop distances,
taking into account its take-off mass, runway characteristics and ambient atmospheric
conditions. Under these circumstances there is, for each take-off, a speed, called the
decision speed; below this speed, the take-off must be abandoned if an engine fails,
while above it the take-off must be completed. A very long take-off run and take-off
distance would be required to complete a take-off when an engine fails before the
decision speed is reached, because of the insufficient speed and the reduced power
available. There would be no difficulty in stopping in the remaining accelerate-stop
distance available provided action is taken immediately. In these circumstances the

correct course of action would be to abandon the take-off.

On the other hand, if an engine fails after the decision speed is reached, the aeroplane
will have sufficient speed and power available to complete the take-off safely in the
remaining take-off distance available. However, because of the high speed, there would
be difficulty in stopping the aeroplane in the remaining accelerate-stop distance

available.

The decision speed is not a fixed speed for any aeroplane but can be selected by the

pilot within limits to suit the accelerate-stop and take-off distance available, aeroplane

Issue: 1.00 3-1 15 June 2025
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3.5

3.6

3.7

3.8

take-off mass, runway characteristics and ambient atmospheric conditions at the
aerodrome. Normally, a higher decision speed is selected as the accelerate-stop

distance available increases.

A variety of combinations of accelerate-stop distances required and take-off distances
required can be obtained to accommodate a particular aeroplane, taking into account
the aeroplane take-off mass, runway characteristics, and ambient atmospheric

conditions. Each combination requires its particular length of take-off run.

The most familiar case is where the decision speed is such that the take-off distance
required is equal to the accelerate-stop distance required; this value is known as the
balanced field length. Where stopway and clearway are not provided, these distances
are both equal to the runway length. However, if landing distance is for the moment
ignored, runway is not essential for the whole of the balanced field length, as the take-
off run required is, of course, less than the balanced field length. The balanced field
length can, therefore, be provided by a runway supplemented by an equal length of
clearway and stopway, instead of wholly as a runway. If the runway is used for take-off
in both directions, an equal length of clearway and stopway has to be provided at each
runway end. The saving in runway length is, therefore, bought at the cost of a greater

overall length.

In case economic considerations preclude the provision of stopway and, as a result, only
runway and clearway are to be provided, the runway length (neglecting landing
requirements) should be equal to the accelerate-stop distance required or the take-off
run required, whichever is the greater. The take-off distance available will be the length

of the runway plus the length of clearway.

The minimum runway length and the maximum stopway or clearway length to be
provided may be determined as follows, from the data in the aeroplane flight manual
for the aeroplane considered to be critical from the viewpoint of runway length

requirements:

a) if a stopway is economically possible, the lengths to be provided are those
for the balanced field length. The runway length is the take-off run

required, or the landing distance required, whichever is the greater. If the
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accelerate-stop distance required is greater than the runway length so
determined, the excess may be provided as stopway, usually at each end
of the runway. In addition, a clearway of the same length as the stopway

must also be provided;

b) if a stopway is not to be provided, the runway length is the landing
distance required, or if it is greater, the accelerate-stop distance required,
which corresponds to the lowest practical value of the decision speed. The
excess of the take-off distance required over the runway length may be

provided as clearway, usually at each end of the runway.

3.9 In addition to the above consideration, the concept of clearways in certain circumstances
can be applied to a situation where the take-off distance required for all engines

operating exceeds that required for the engine failure case.

3.10 The economy of a stopway can be entirely lost if, after each usage, it must be regraded
and compacted. Therefore, it should be designed to withstand at least a certain number
of loadings of the aeroplane which the stopway is intended to serve without inducing

structural damage to the aeroplane.
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4.1

4.2

4.3

4.4

4.5

4.6

4.7

Chapter 4 — Calculation of declared distances

The declared distances to be calculated for each runway direction comprise: the take-
off run available (TORA), take-off distance available (TODA), accelerate-stop distance

available (ASDA), and landing distance available (LDA).

Where a runway is not provided with a stopway or clearway and the threshold is located
at the extremity of the runway, the four declared distances should normally be equal to

the length of the runway, as shown in Figure A-1 (A).

Where a runway is provided with a clearway (CWY), then the TODA will include the length

of clearway, as shown in Figure A-1 (B).

Where a runway is provided with a stopway (SWY), then the ASDA will include the length

of stopway, as shown in Figure A-1 (C).

Where a runway has a displaced threshold, then the LDA will be reduced by the distance
the threshold is displaced, as shown in Figure A-1 (D). A displaced threshold affects only
the LDA for approaches made to that threshold; all declared distances for operations in

the reciprocal direction are unaffected.

Figures A-1 (B) through A-1 (D) illustrate a runway provided with a clearway or a stopway
or having a displaced threshold. Where more than one of these features exist, then more
than one of the declared distances will be modified — but the modification will follow
the same principle illustrated. An example showing a situation where all these features

exist is shown in Figure A-1 (E).

A suggested format for providing information on declared distances is given in Figure A-
1 (F). If a runway direction cannot be used for take-off or landing, or both, because it is
operationally forbidden, then this should be declared and the words “not usable” or the

abbreviation “NU" entered.
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Chapter 5 — Slopes on a runway

5.1 Distances between slope changes

The following example illustrates how the distance between slope changes is to be
determined (see Figure A-2):

D for a runway where the code number is 3 should be at least:

15000 (|x-y| + |y-z[)m
|x - y| being the absolute numerical value of x -y

|y - z| being the absolute numerical value of y - z

Assuming x = +0.01

y =-0.005

z =+0.005

then |x-y| =0.015
|y -z| =0.01

To comply with the specifications, D should be not less than:

15000 (0.015 +0.01) m,
thatis, 15000 x 0.025=375m

5.2  Calculation of longitudinal and transverse slopes

When a runway is planned that will combine the extreme values for the slopes and
changes in slope permitted under Chapter 3, 3.1.13 to 3.1.19, a study should be made
to ensure that the resulting surface profile will not hamper the operation of aeroplanes.

Point of
D intersection

Figure A-2  Profile on centre line of runway
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5.3

Radio altimeter operating area

In order to accommodate aeroplanes making auto-coupled approaches and automatic
landings (irrespective of weather conditions) it is desirable that slope changes be
avoided or kept to a minimum, on a rectangular area at least 300 m long before the
threshold of a precision approach runway. The area should be symmetrical about the
extended centre line, 120 m wide. When special circumstances so warrant, the width
may be reduced to no less than 60 m if an aeronautical study indicates that such
reduction would not affect the safety of operations of aircraft.

This is desirable because these aeroplanes are equipped with a radio altimeter for final
height and flare guidance, and when the aeroplane is above the terrain immediately
prior to the threshold, the radio altimeter will begin to provide information to the
automatic pilot for auto-flare. Where slope changes cannot be avoided, the rate of

change between two consecutive slopes should not exceed 2 per cent per 30 m.
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6.1

6.2

6.3

Chapter 6 — Runway surface evenness

In adopting tolerances for runway surface irregularities, the following standard of
construction is achievable for short distances of 3 m and conforms to good engineering

practice:

Except across the crown of a camber or across drainage channels, the finished surface
of the wearing course is to be of such regularity that, when tested with a 3 m straight-
edge placed anywhere in any direction on the surface, there is no deviation greater than
3 mm between the bottom of the straight-edge and the surface of the pavement

anywhere along the straight-edge.

Caution should also be exercised when inserting runway lights or drainage grilles in

runway surfaces to ensure that adequate smoothness of the surface is maintained.

The operation of aircraft and differential settlement of surface foundations will
eventually lead to increases in surface irregularities. Small deviations in the above
tolerances will not seriously hamper aircraft operations. In general, isolated
irregularities of the order of 2.5 cm to 3 cm over a 45 m distance are acceptable, as
shown in figure A-3. Although maximum acceptable deviations vary with the type and
speed of an aircraft, the limits of acceptable surface irregularities can be estimated to a
reasonable extent. The following table describes acceptable, tolerable and excessive
limits:

a) if the surface irregularities exceed the heights defined by the acceptable limit
curve but are less than the heights defined by the tolerable limit curve, at the
specified minimum acceptable length, herein noted by the tolerable region, then
maintenance action should be planned. The runway may remain in service. This
region is the start of possible passenger and pilot discomfort;

b) ifthe surface irregularities exceed the heights defined by the tolerable limit curve,
but are less than the heights defined by the excessive limit curve, at the specified
minimum acceptable length, herein noted by the excessive region, then
maintenance corrective action is mandatory to restore the condition to the

acceptable region. The runway may remain in service but be repaired within a
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reasonable period. This region could lead to the risk of possible aircraft structural
damage due to a single event or fatigue failure over time; and

c) if the surface irregularities exceed the heights defined by the excessive limit
curve, at the specified minimum acceptable length, herein noted by the
unacceptable region, then the area of the runway where the roughness has been
identified warrants closure. Repairs must be made to restore the condition to
within the acceptable limit region and the aircraft operators may be advised
accordingly. This region runs the extreme risk of a structural failure and must be

addressed immediately.

Minimum acceptable length of irregularity (m)
3 6 9 |12 15 20 | 30 | 45 | 60

Surface irregularity

Maximum surface irregularity

height (or depth) (cm) 3 35,4 /5 55| 6 |65 8 |10

Acceptable surface irregularity

height (cm) 29 | 38 |45 5 |54 [59]65 85|10

Temporary acceptable surface
irregularity height (or depth) 35|55 |68|78|86 96| 11 |[13.6] 16
(cm)

Excessive surface irregularity

height (cm) 58 | 76 91 10 10.8/11.9/13.9| 17 | 20

Note that “surface irregularity” is defined herein to mean isolated surface elevation
deviations that do not lie along a uniform slope through any given section of a runway.
For the purposes of this concern, a “section of a runway” is defined herein to mean a
segment of a runway throughout which a continuing general uphill, downhill or flat
slope is prevalent. The length of this section is generally between 30 and 60 metres,
and can be greater, depending on the longitudinal profile and the condition of the

pavement.

The maximum tolerable step type bump, such as that which could exist between
adjacent slabs, is simply the bump height corresponding to zero bump length at the
upper end of the tolerable region of the roughness criteria of Figure A-3. The bump

height at this location is 1.75 cm.

Issue: 1.00
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6.4  Figure A-3 illustrates a comparison of the surface roughness criteria with those

developed by the United States Federal Aviation Administration. Further guidance

regarding temporary slopes for overlay works on operational runways can be found in

the Aerodrome Design Manual, Part 3 — Pavements (Doc 9157).

6.5  Deformation of the runway with time may also increase the possibility of the formation

of water pools. Pools as shallow as approximately 3 mm in depth, particularly if they are

located where they are likely to be encountered at high speed by landing aeroplanes,

can induce aquaplaning, which can then be sustained on a wet runway by a much

shallower depth of water. Improved guidance regarding the significant length and depth

of pools relative to aquaplaning is the subject of further research. It is, of course,

especially necessary to prevent pools from forming whenever there is a possibility that

they might become frozen.

Bump height H, cm
251

RUNWAY ROUGHNESS CRITERIA

20+

Unacceptable Region

15+

Excessive Region

10l Tolerable Region

Acceptable Region

ICAO standard of ICAO tolerable limit
construction (30 mm per 22.5 m)
(3 mm per 1.5 m),

FAA new construction A

smoothness criteria
(6 mm per 2.5 m

L L L L L L L L L L L

Excessive limit curve

Tolerable limit curve

Acceptable limit curve

ICAO slope change limit
(1.5% between consecutive
slopes)

N

0 10 20 30 40
Bump length L, metres

50 60

Figure A-3. Comparison of roughness criteria

Note. — These criteria address single event roughness, not long wavelength harmonic effects nor the

effect of repetitive surface undulations.
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areas

Chapter 7 — Drainage characteristics of the movement

7.1

7.1.1

7.1.2

7.2

7.2.1

7.2.2

area and adjacent areas

General

Rapid drainage of surface water is a primary safety consideration in the design,
construction and maintenance of the movement area and adjacent areas. The objective
is to minimize water depth on the surface by draining water off the runway in the
shortest path possible and particularly out of the area of the wheel path. There are two

distinct drainage processes taking place:

a) natural drainage of the surface water from the top of the pavement surface until

it reaches the final recipient such as rivers or other water bodies; and

b) dynamic drainage of the surface water trapped under a moving tire until it

reaches outside the tire-to-ground contact area.

Both processes can be controlled through:

a) design;
b) construction; and
@) maintenance of the pavements in order to prevent accumulation of water on the

pavement surface.
Design of pavement

Surface drainage is a basic requirement and serves to minimize water depth on the
surface. The objective is to drain water off the runway in the shortest path. Adequate
surface drainage is provided primarily by an appropriately sloped surface (in both the
longitudinal and transverse directions). The resulting combined longitudinal and
transverse slope is the path for the drainage run-off. This path can be shortened by

adding transverse grooves.

Dynamic drainage is achieved through built-in texture in the pavement surface. The
rolling tire builds up water pressure and squeezes the water out the escape channels

provided by the texture. The dynamic drainage of the tire-to-ground contact area may
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7.3

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

be improved by adding transverse grooves provided that they are subject to rigorous

maintenance.
Construction of pavement

Through construction, the drainage characteristics of the surface are built into the

pavement. These surface characteristics are:
a) a) slopes;
b) b) texture:

1. microtexture;

2. macrotexture;

Slopes for the various parts of the movement area and adjacent parts are described in
Chapter 3 and figures are given as per cent. Further guidance is given in the Aerodrome

Design Manual (Doc 9157), Part 1, Chapter 5.

Texture in the literature is described as microtexture or macrotexture. These terms are

understood differently in various parts of the aviation industry.

Microtexture is the texture of the individual stones and is hardly detectable by the eye.
Microtexture is considered a primary component in skid resistance at slow speeds. On
a wet surface at higher speeds a water film may prevent direct contact between the
surface asperities and the tire due to insufficient drainage from the tire-to-ground

contact area.

Microtexture is a built-in quality of the pavement surface. By specifying crushed material
that will withstand polishing microtexture, drainage of thin water films are ensured for
a longer period of time. Resistance against polishing is expressed in terms of the
Polished Stone Values (PSV) which is in principle a value obtained from a friction
measurement in accordance with international standards. These standards define the

PSV minima that will enable a material with a good microtexture to be selected.

A major problem with microtexture is that it can change within short time periods

without being easily detected. A typical example of this is the accumulation of rubber
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7.3.7

7.3.8

7.3.9

7.3.10

deposits in the touchdown area which will largely mask microtexture without necessarily

reducing macrotexture.

Macrotexture is the texture among the individual stones. This scale of texture may be
judged approximately by the eye. Macrotexture is primarily created by the size of
aggregate used or by surface treatment of the pavement and is the major factor
influencing drainage capacity at high speeds. Materials shall be selected so as to achieve

good macrotexture.

The primary purpose of grooving a runway surface is to enhance surface drainage.
Natural drainage can be slowed down by surface texture, but grooving can speed up the

drainage by providing a shorter drainage path and increasing the drainage rate.

For measurement of macrotexture, simple methods such as the “sand and grease patch”
methods described in the Airport Services Manual (Doc 9137), Part 2 were developed.
These methods were used for the early research on which current airworthiness
requirements are based, which refer to a classification categorizing macrotexture from
A to E. This classification was developed, using sand or grease patch measuring

techniques, and issued in 1971 by the Engineering Sciences Data Unit (ESDU).

Runway classification based on texture information from ESDU 71026:

Classification Texture depths (mm)

A 0.10-0.14
B 0.15-0.24
C 0.25-0.50
D 0.51-1.00
E 1.01 -2.54

Using this classification, the threshold value between microtexture and macrotexture is
0.1 mm mean texture depth (MTD). Related to this scale, the normal wet runway aircraft
performance is based upon texture giving drainage and friction qualities midway
between classification B and C (0.25 mm). Improved drainage through better texture

might qualify for a better aircraft performance class. However, such credit must be in
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7.3.11

7.3.12

7.4

7.4.1

accordance with aeroplane manufacturers’ documentation. Presently credit is given to
grooved or porous friction course runways following design, construction and

maintenance criteria.

Characterization of pavement texture by use of surface profiles — Part 1: Determination
of Mean Profile Depth links the volumetric measuring technique with non-contact profile
measuring techniques giving comparable texture values. These standards describe the
threshold value between microtexture and macrotexture as 0.5 mm. The volumetric
method has a validity range from 0.25 to 5 mm MTD. The profilometry method has a
validity range from 0 to 5 mm mean profile depth (MPD). The values of MPD and MTD
differ due to the finite size of the glass spheres used in the volumetric technique and
because the MPD is derived from a two-dimensional profile rather than a three-
dimensional surface. Therefore, a transformation equation must be established for the

measuring equipment used to relate MPD to MTD.

The ESDU scale groups runway surfaces based on macrotexture from A through E,
where E represents the surface with best dynamic drainage capacity. The ESDU scale
thus reflects the dynamic drainage characteristics of the pavement. Grooving any of
these surfaces enhances the dynamic drainage capacity. The resulting drainage capacity
of the surface is thus a function of the texture (A through E) and grooving. The
contribution from grooving is a function of the size of the grooves and the spacing
between the grooves. Aerodromes exposed to heavy or torrential rainfall must ensure
that the pavement and adjacent areas have drainage capability to withstand these
rainfalls or put limitations on the use of the pavements under such extreme situations.
These airports should seek to have the maximum allowable slopes and the use of
aggregates providing good drainage characteristics. They should also consider grooved

pavements in the E classification to ensure that safety is not impaired.
Maintenance of drainage characteristics of pavement

Macrotexture does not change within a short timespan but accumulation of rubber can
fill up the texture and as such reduce the drainage capacity, which can result in impaired
safety. Furthermore, the runway structure may change over time and give unevenness

which results in ponding after rainfall. Guidance on rubber removal and unevenness can
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be found in the Airport Services Manual (Doc 9137), Part 2. Guidance on methods for
improving surface texture can be found in the Aerodrome Design Manual (Doc 9157),

Part 3.

7.4.2 When groovings are used, the condition of the grooves should be regularly inspected to
ensure that no deterioration has occurred and that the grooves are in good condition.
Guidance on maintenance of pavements is available in the Airport Services Manual (Doc
9137), Part 2 — Pavement Surface Conditions and Part 9 — Airport Maintenance

Practices and the Aerodrome Design Manual (Doc 9157), Part 2.

7.4.3 The pavement may be shot blasted in order to enhance the pavement macrotexture.
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8.1

8.1.1

8.1.2

8.2

8.2.1

Chapter 8 — Strips
Shoulders

The shoulder of a runway or stopway should be prepared or constructed so as to
minimize any hazard to an aeroplane running off the runway or stopway. Some guidance
is given in the following paragraphs on certain special problems which may arise, and
on the further question of measures to avoid the ingestion of loose stones or other

objects by turbine engines.

In some cases, the bearing strength of the natural ground in the strip may be sufficient,
without special preparation, to meet the requirements for shoulders. Where special
preparation is necessary, the method used will depend on local soil conditions and the
mass of the aeroplanes the runway is intended to serve. Soil tests will help in
determining the best method of improvement (e.g. drainage, stabilization, surfacing,

light paving).

Attention should also be paid when designing shoulders to prevent the ingestion of
stones or other objects by turbine engines. Similar considerations apply here to those
which are discussed for the margins of taxiways in the Aerodrome Design Manual (Doc
9157), Part 2, both as to the special measures which may be necessary and as to the

distance over which such special measures, if required, should be taken.

Where shoulders have been treated specially, either to provide the required bearing
strength or to prevent the presence of stones or debris, difficulties may arise because
of a lack of visual contrast between the runway surface and that of the adjacent strip.
This difficulty can be overcome either by providing a good visual contrast in the surfacing

of the runway or strip, or by providing a runway side stripe marking.
Objects on strips

Within the general area of the strip adjacent to the runway, measures should be taken
to prevent an aeroplane’s wheel, when sinking into the ground, from striking a hard
vertical face. Special problems may arise for runway light fittings or other objects
mounted in the strip or at the intersection with a taxiway or another runway. In the case

of construction, such as runways or taxiways, where the surface must also be flush with
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the strip surface, a vertical face can be eliminated by chamfering from the top of the
construction to not less than 30 cm below the strip surface level. Other objects, the
functions of which do not require them to be at surface level, should be buried to a

depth of not less than 30 cm.
8.3 Grading of a strip for prevision approach runways

8.3.1 ASC 139-5 Chapter 3, 3.4.8, recommends that the portion of a strip of an instrument
runway within at least 75 m from the centre line should be graded where the code
number is 3 or 4. For a precision approach runway, it may be desirable to adopt a greater
width where the code number is 3 or 4. Figure A-4 shows the shape and dimensions of
a wider strip that may be considered for such a runway. This strip has been designed
using information on aircraft running off runways. The portion to be graded extends to
a distance of 105 m from the centre line, except that the distance is gradually reduced
to 75 m from the centre line at both ends of the strip, for a length of 150 m from the

runway end.

<«—300 m—>| |<7 300 m———>

<« 150m—> } } |«—150 m—>

75m | | 75m
¢ \H)im ZZ 105m *

Figure A-4  Graded portion of a strip including a precision approach runway where
the code numberis 3 or4
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9.1

9.2

9.3

24

9.5

9.6

9.7

Chapter 9 — Runway end safety area

Where a runway end safety area is provided in accordance with Chapter 3, consideration
should be given to providing an area long enough to contain overruns and undershoots
resulting from a reasonably probable combination of adverse operational factors. On a
precision approach runway, the ILS localizer is normally the first upstanding obstacle,
and the runway end safety area should extend up to this facility. In other circumstances,
the first upstanding obstacle may be a road, a railroad or other constructed or natural
feature. The provision of a runway end safety area should take such obstacles into

consideration.

Where provision of a runway end safety area would be particularly prohibitive to
implement, consideration would have to be given to reducing some of the declared
distances of the runway for the provision of a runway end safety area and installation of

an arresting system.

Research programmes, as well as evaluation of actual aircraft overruns into arresting
systems, have demonstrated that the performance of some arresting systems can be

predictable and effective in arresting aircraft overruns.

Demonstrated performance of an arresting system can be achieved by a validated
design method, which can predict the performance of the system. The design and
performance should be based on the type of aircraft anticipated to use the associated

runway that imposes the greatest demand upon the arresting system.

The design of an arresting system must consider multiple aircraft parameters, including
but not limited to, allowable aircraft gear loads, gear configuration, tire contact pressure,
aircraft centre of gravity and aircraft speed. Accommodating undershoots must also be
addressed. Additionally, the design must allow the safe operation of fully loaded rescue

and firefighting vehicles, including their ingress and egress.

The information relating to the provision of a runway end safety area and the presence

of an arresting system should be published in the AIP.

Additional information is contained in the Aerodrome Design Manual (Doc 9157), Part 1.
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Figure A-5 Runway end safety area for a runway where the code number is 3 or 4
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10.1

10.1.1

10.1.2

10.2

10.2.1

10.2.2

10.2.3

Chapter 10 — Location of threshold
General

The threshold is normally located at the extremity of a runway, if there are no obstacles
penetrating above the approach surface. In some cases, however, due to local
conditions it may be desirable to displace the threshold permanently (see below).
When studying the location of a threshold, consideration should also be given to the
height of the ILS reference datum and/or MLS approach reference datum and the
determination of the obstacle clearance limits. (Specifications concerning the height of
the ILS reference datum and MLS approach reference datum are given in Annex 10,

Volume |.)

In determining that no obstacles penetrate above the approach surface, account
should be taken of mobile objects (vehicles on roads, trains, etc.) at least within that
portion of the approach area within 1 200 m longitudinally from the threshold and of

an overall width of not less than 150 m.
Displaced threshold

If an object extends above the approach surface and the object cannot be removed,

consideration should be given to displacing the threshold permanently.

To meet the obstacle limitation objectives of Chapter 4, the threshold should ideally
be displaced down the runway for the distance necessary to provide that the approach

surface is cleared of obstacles.

However, displacement of the threshold from the runway extremity will inevitably
cause reduction of the landing distance available, and this may be of greater
operational significance than penetration of the approach surface by marked and
lighted obstacles. A decision to displace the threshold, and the extent of such
displacement, should therefore have regard to an optimum balance between the
considerations of clear approach surfaces and adequate landing distance. In deciding
this question, account will need to be taken of the types of aeroplanes which the
runway is intended to serve, the limiting visibility and cloud base conditions under

which the runway will be used, the position of the obstacles in relation to the threshold
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and extended centre line and, in the case of a precision approach runway, the

significance of the obstacles to the determination of the obstacle clearance limit.

10.2.4 Notwithstanding the consideration of landing distance available, the selected position
for the threshold should not be such that the obstacle free surface to the threshold is
steeper than 3.3 per cent where the code number is 4 or steeper than 5 per cent where

the code number is 3.

10.2.5 In the event of a threshold being located according to the criteria for obstacle free
surfaces in the preceding paragraph, the obstacle marking requirements of Chapter 6

should continue to be met in relation to the displaced threshold.

10.2.6 Depending on the length of the displacement, the RVR at the threshold could differ
from that at the beginning of the runway for take-offs. The use of red runway edge
lights with photometric intensities lower than the nominal value of 10 000 cd for white
lights increases that phenomenon. The impact of a displaced threshold on take-off

minima should be assessed by the appropriate authority.

10.2.7 Provisions in this circular, regarding marking and lighting of displaced thresholds and
some operational recommendations can be found in ASC 139-5 - 5.2.4.9, 5.2.4.10,

5355, 53.8:1,53.97, 53.10.3, 53.10.7 and 5.3.12.6.

Foktne Civil Aviation Authority
Hussain Jaleel

Chief Executive
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