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- SYNOPSIS

Of all the transport .system available, the air
transportation systems possesses a few distinct advantages
as compared to other transport systems especially in

respect of rapidity, continuity and accessibility.

"This  report gives a comprehensive review.

on various infra-structure facilities provided in a

modern airport for its effeicient and economic operations,

that have been thoroughly investigated.
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rdesign,~,constructlon,(;

‘unloadlng , servicing, ma.
nAll,_ ‘these . require Lo
fields of Englneerlng. ~ In  this alrport englneerlng,

CHAPTER -1

INTRODUCTTION

1.1 IMPORTANCE OF AIR TRANSPORT:

Travel is an integral part of human activities
and . to facilitate +travel transport media are needed

and as such the transport .is an ‘impcrtant factor for

social and economic development of any ccuntry. Of

all the ~transport systems namely, road, rail, water
and air transportations systems possesses a few distinct

advantages as compared to other transpbrt Systems especi-

ally in respect of rapidity, continuity and accessibility.

ties for providing ¢
rand storage of:aircrafts

“a ecivil englneer ‘has not. to do much about the de51gn and

manufacture .of the alrcraft nor about the nav1gat10n as

such. However he" is expected to. do all about 1ts landing
'and" take-off 'whlch 1nvolves zplannlng, constructlon,

'malntenauce of runways, tax1ways aprons, ‘terminal bulldlngs

water ‘smpply,and dralnagetfaCLlltles whlch:constltutes the

main and major components of airport.

1.2 AIM OF THE PROJECT:

'The present project is a complete and compre-

hensive = report on various 1nfra structures facilities

prov1ded 1n a modern alrport for its efficient and economic-

operatlons.

: ﬁtand take-off, loading and

< . _
“*knowledge on diversified
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1.3 . PRESENTATION OF THE PROJECT:

This report is present in the following

sequence.

Chapter 2 discusses about the various classifica-

tion of airports and aircraft characteristics.
Chapter 3 emphasises the importance of the aspects
like the planning of an airport and the site selection

of an airport.

‘Chapter 4 explains the geometric design of runways,

taxiways and aprons.

Chapter 7 illustrates the nece551ty and classifica-

'tlons of dralnage of an alrport.

Chapter 8 concerns with v1sual aids, day markings
and nlght aids of an alrport whlch are respon51ble for safe

nav1gatlon.

Chapter 9 pertains' to Various methods commonly

adopted in control of air traffic.

* k k* x * k * *

various features of
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into. the follow1ng categi%}ﬁ§%¢?§3%

CHAPTER -2

_CLASSIFICATION OF AIRPORTS AND AIRCRAFT CHARACTERISTICS.

There are a very large number of airports all
over the world. Some of these serve- as Internétional
Airports and their design, construction and lay out confirms
to the standards laid down by the ICAO. Other airports
serve only domestic- needs and can handle only a limited
number of aircrafts per day. ' Depending upon the size,
function or service ‘which they c¢an provide, airports
have " been classified into a number of groups so as to
help identify them gquickly. 1In a broader sense, airports
are classified according to dits function as civil use

and mi1itary_use.

ig; NT OF CIVIL AVIATION

=,
GOVERNMENT OF INDIA[ -xw

2.1.

/ST
,CLAsleICATEON*:v %%;1

The . aerodromes 82 have been classified

JoTER 18

i) ~a. Central Government Aerodromes,
- b. Prlvately owned licensed aerodromes.'
ii) a. State’ "Government Aerodromos normally malntal—
ned in a serviceable condltlon.
~b. EState Government Aerodromes not necessarily
} -maintained in a serviceable condition. -
iii) . Air Force Aercdromes available for limited
Civil use. :

2.2. ICAO CLASSIFICATION :-

To identify quickly the size, function, which
an airport provides, ICAO ‘uses a letter code from A to G
are used according to the length of: the runway at Sea
level “for standard atméspheric ;conditions and numbers

from 1 to 7 are used according to the strength of pavements.

.
[ T }
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2.3 FEDERAL AVIATION AGENCY :-

According to its function FAAf gives a classification
of Airports as, _
i) Air <carrier Airports which includes local,

trunk, continental and Inter continental.

ii) General (cor) secondary aviation airports

which serves as executive, Commercial and
Industrial airports.
2.4 AIRCRAFT ‘CHARACTERISTICS :-

It is highly essential to know atleast the fundamen-
tal details of the aircraft characteristics briefly because
it helps todetermine the thickness of the pavement, apron

size, the length and height of theihanger, etc.

i) Type of propulgi

The prOpﬁlsio. : Srafts are classified as

piston engine, turbo j& ,;& bo jet engine and turbo

-fan engine. A litt ©flge’ about - the propulsion
is essential for the degi awements.
B . ‘ . . ‘\‘\iyf" o ;g\. ,‘:"3/7’
] s : 3 4 [3:- e
"ii) Size - I

The wing span is one _oﬁ the deciding factor-for

apron = size, taxiway clearance, ' clearance at turnings,

:'width"of hanger etc. The fﬁsélage,.length decides the
- wideth ‘at the exit taxiways, aprdh size,.length of hanger.
The height  decides the height of the hanger gate, ceiling
and miscellaneous vinstallations. © The distance betwéeh

main gears 'and turning radius decides the configuration

of exit runways.

- iii) Capacity :-
| The ‘capacity of an aircraft in terms of fuel,
passangers. and cargo is helpful in deciding the facilities
to be . provided in the terminal building, storage of fuel

and the dispensing methods can ‘be planned accordingly.

>0
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nautical ‘mile (1855m)

aircraft frelatlve to

iv) Weight :-

Empty operatihg weight, pay load, zero-

full weight, Maximum structural landing weight and maximum-

Gross take-off weight are the different terms in connection

with  the weight of an aircraft Maximum Gross take off

weight plays an - important role . in the design of wheel

load assembiies and tyre pressure and hence the structural

design of pavements.

v) Range :-
Longer  the  range, longer the frequency
of operation and hence more is the handling power of

runway.in}resPect of'movements per hour.
vi),_SEeed - -

The speed ' measured in
, > ‘minute of arc
of earth' ’01rcumfere 5 ~kph)‘cruising
speed ‘is} ‘the -speed o to the ground
and “the,‘other, vnamely
importance to

the pllot.»i Though speed is not an essentlal the planning,
it empha51ses an_ idea of the arrlval the aircrafts.

vii) Turninggradius‘:e

: It ~helps . to determine the radius of curves
at. . ‘the endsa'Of' the tax1way, pos1tlon of the aircraft on

‘ithe apron and other locatlons of the aerodrome.

v111) Arrangements and~we1ght;ontthemgear~system e

The  main 'object of providing variety of

~gears is  to distribute the load over wide area and also

to maintain aircraft stability and its easy movements.

For "the . design purpose ‘the following 1nf0rmatlon is

essential.

. speed of ‘the

.ﬁﬁ:ﬁ



a. Maximum take-off weighﬁ.
b. - Maximum weight on main gear.
c. Maximum weight of nose gear.
d. Nose tyre pressure.
e. Main tyre pressure.
f. Main gearllateral spacing.
g. Main gear fore and aft axle spacing.
It is assumed that 10% of the weight is on the nose gear

and 90% is on the main gears under the wings.

2.5 HEAT, BLAST AND NOISE INTERFERENCE :-—

i) -Heat and Blast :-

It affects the asphalt pavement adverSely.
Usually blast pads and blast.fences are placed to reduce
wake - velpc1ty which is - comlng at the back of the englne

through the tail pipe.-“'«

(P051tlons~x

b.  Height of th&-£%
: _(,l."-6m. for i

(2% for 01v1l Jets) .
d. V°Whether the alrcraft is in motion (or) not.
ii) Noise :-

. Phe alrcrafts make lot of noise durlng landing
and take-off.‘ Noise arises due to. aerodynamlc, comburtion,

-rotatlon ,of5srefers and‘vpropellers, compressor -and Sonic

booms.

‘It is neéessary' to. have a buffer zone (or)

non-residential area around_‘the :airport for good sound

insulatioh.‘ If a  buffer zone 'cannot be provided, the

erection of 'an. accourtial barrier may be required.

>0
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CHAPTER -3

SITE SELECTIQN AND PLANNING OF AN AIRPORT.

Airport planning is a four domensional Problem,
the fourth domension is the time while planning an airport
the planner 'should bear in mlndv that it must be ideal
in all aspects. The planner must know the latest techniques

in the air transport indﬁstry and also the future develop-

ment which might be developed in due course.

Airport planning is broadly classified as,

i) 'reglonal planning,
ii) = city planning which relates the development
: of a new airport and improving an existing
airport.

" The plannlng of a system of alrports for a country

as a whole or- a  sizable par§ of a countrv, is called

the regional planning.

R VRN

The following

selectlng the s1te for

. ; . - L
a): 'Populatlonxﬁéﬁmpﬁy¥/

\%4 :
b) - Character and trend of the people and their
economic standard. S Kk o
c) 'r[PdsSib1e~fgrowth"'”Tfé66npmic‘bf thegebuhfry:
d) Gecgrephic ~and topographlc charécteristic.
e)ef The’_'land‘ ‘and  water - transport facilities

3.1.1. Survey :-
There are different types of"surveys meant for

dlfferent purposes as 1ndlcated below :

‘to be considered in

and  the municipal traffic  authorities.

<38




: manmade features at the

0 3.1.3. EsT

ay) Traffic survey (Type and amount of traffic)

b) Materiological survey (direction, duration
and intensity) of wind, rainfall, fog,
temperature and barometric pressure).

c) Topographical survey which inclues contour map

- and obstruction map.

d) - Soil survey (s01l.type,GWT, subsoil conditions
etc.) ‘

e) Drainage survey' which inclues - quantity of

storm water, possible outlets locating in the
viarity of the site possiblity of intercepting

or diverting the ~natural streames.
£f) Materials survey (availability of materials
at the 51te).4 :
g) ,-Englneerlng surveys whlch 1ncludes prellmlnary

- survey for investigation and final . survey for
detailed estimates. .

3.1.2. PLANS :-

:After hav1ng |/

diffErent Vcetegories 1A% é}t:pian}vTourplanv detailed

survey ~plan and tobstwn#"”%!ftf{SHOWiﬁg,the‘topbgraphical

Th future development in“the air land and water

- trafflc requlres to. be estlmated.

",fhef requlred plannlng would dec1de the ‘routes of

travel, the locatlon of dlfferent types of airports and thus

form a netwcrk of air transport system.

- Regional planning -should be carriedout by airport
aviation : department, under the ' central government the

collobration with the state government.

the 'surveys, plans of .

4
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.-plannlng a new alrport.

3.2. CITY PLANNING :-

If a new city is builﬁ provisions of an airport

should: form a part of the cit& planning such that it

forms = an ﬁntegral part of its transportation system.

Before selecting a new eite, we ‘must think of

whether the present airport can be ﬁmproved (or) expanded by

-providing runway, taxiway exteneions additional ~gate

positions improving landing aids and re—-arranging: the
existing terminal ~building (or) made wuse of specific
purposes - only (or) entirely abandowed depending upon its

present facilities.

3.2.1. Faétors in,general :-

| Follow1ng are

I. = Area to ‘ >
‘II.  Population\gg.he:
CITI.L Airport‘caog{ﬁ:;* » .
IV,  Type size\ irsh«-‘$of the jair ort.
Iv. . Type ebd shage P
Ve oo Proposed use““f”aﬁ'alrport.
VI. .Acce551b111ty tousers. |
CVII. Whether the alrcraft serv1ce is 1nterm1tent or
: . 'regular. ‘ o
VIII. -‘ﬁThe; number of passéngers and the amount of.
o -cargo the ~airport will ultlmately handle.
IXe oType of act1v1t1es to be served.
'X;'A'fTh “training facultles to be prov1ded at the
‘ alrport. , :
XI. Air’ transport fac111t1es llke landlngalds,
' “termlnal facilities. 5 .
XII. Facilities -available fkom toun.

XIII. = Private assistance from publlc or financial

'1nstructlons.

XIV.  Parking space for autoﬁobiles.
- XV. " Land values damage to property.
TXVI.o Present and expected alrcraft trafflc.

to. be considered while:

Ly




o4

XVII.
XVIII.

XIX. -

Xx.

;l XXI. o
| XXIE.

XXIII.

~ in compact

a)

b)

‘ ¢)4a

- Tourist traffic.

Future expansion.

Interference from adjournlnwfi;“
~ be minimum so that landing

operations c¢an be carriedout safely. The
minimum distance-forg

a) Small general aviation craft = 1.6 Km.

b) Bigger planes. = 3.2. Km.

c) When prov1ded w1th I.L.S. = 16 Km.

'd) Jet planes. ' = 80 Km.

with: this aircoiling path of two planes using

adjacent alrports respectlvely there w1ll be

. no (or) ‘minimum 1nterference for carrylng out

air operatlons safely.

”'Obstructlons Vahd applicablet zo-

: ‘ clearance'
‘ nlnglaus. - .

alrport. ,,,,,,
‘ CaMouflage
\This ' to mllltary airfields
zones. ‘ self 1nto the follow1ng,
‘Storage. of planes (shoulﬂlbe;lnconsp1c1ous)
fRunways. ‘ '

~Other structures 1nclud1ng fuel tanks.
‘The following fundamental should be con51dered‘

whlle selectlng a 31te for mllltary alrport

a)

b)

<)
a)

e) .

£)

prov1de plenty of trees.

deeptlon by prov1d1ng rupways
of - colour 51m11ar to its

attempt colour
and- structures‘
surroundings.

prov1de artificial colour.

' utilize the topography to provide underground
1nstallatlons.' : ,

provide irreqularity in design.

distribute structures

and storage spaces for
planes and fuel. -




3.2.2. Economic Factors :-

Economic consideration in the selection of site is
naturally of prime importance. The factors in the economic
study are,
i) Cost of development which includes cost of land,

cost of construction and icost of utilities.

ii) Cost of operation which covers cost of management
maintenance cost replacement charges.

iii) Revenue from thebairporﬁ.

3.2.2. Physical Factors :-

1) Effect of topography :-

Upland (or) a site at

a higher elevation Lowland or Vally‘

‘Description

'i)fObstruetlon in.
' the approach
. Zone' ‘

More

artifieial and

‘ii)jDra;nagg;system‘;p £
AR o : costiliest item.

‘more and visi-

i) F
5 lity is poor.

iv)fwlnd currents

& deciding more inform . Highly:
" factor dn the ' : : turbulent.
. case of runway ‘ * o
[v)xInflnence of much lower and ~ . . Much higher and
-:watertable - . thickness of pave— hence thickness
: ment is less. - 'of the pavement
, . : o is more.
vi) Earth work : .
~ required for more o Less
: _gradlng. ‘ ; '

vii) Accessibility » :
for ground " More difficult Ea51ly access*oI
transportatlon. - ible.

410
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ii) visibility.:

poor visibility depends upon meterioligical
conditions of the area, 1local natural features and man
made conditions (smoke from individual plants). Hence
we have to select a site which is having good vieibility

which is essential for the full time use of an airport

in the approach zones.

iii) . Direction of prevailing winds :-

It helps to provide,
a) Safety to the incoming and outgoing planes.

‘b)‘_heips in providing reducea?lenéth of runways.

iv) Wind rose diagram :-

A wind rose:
veloc1ty,, tﬁeir dire'  ‘Eercehtageu‘of preéevalence
should be determined; lwxpés:are,

1)‘f‘shpwing . direds Tvgnd duratlon of wind.

2) showing  dirpcdibpi /duratlon and  intensity
. of wind.: N ST

) [ . : 4aygn 18 b ‘

3)  showing dlre:ETﬁﬁT’ duratlon, intensity  of
 wind and fog clearance. o '

v) ~ Disturbance to residential = areas. Noise

Apollutlon fcdntrol shbuld ‘be ‘sufficiéﬁtlyf‘stgdies ‘and
effective measurements shculd'”be ‘taken  to  prevent or
S mlnlmlse‘ the - noise créated by ‘the activities of the

' alrcrft.

3.3 OBSTRUCTIONS :-

Both the natural and man made Obetructions constitute

a: hazard. to the safe operation of  aircrafts. Future
growth of obstructions shall be prevented by enforcing

zonlng laws as benefly below.

_showing the surface wind

A<

VY
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aCchuklar fine shape 5
‘radius 1500 to 3900mp Y wilkh
festabllshed alrport deg' .36 ;'Vﬁgm

3.3.1. Zoning :-
Prevention of " obstructions to navigations

of aircrafts is the main object of zoning.

Uses :- i) It protects flight paths. -

ii) Control theé development of property undisu-
able structures and tress.

iii) . Protection against certain types of manufact-

ure which produces smcke (or) corrosive
chemicals or obnoxious odour.

Obstructions can be divided into two classes,

a) Objects above a certain imaginary: surface.
-b) ,Objects exceeding the limiting light above ground

':3.3;2. HefinitiOnS':—

While‘ dealing with the. obstructions in the

"aﬁéroach zones we  have to ‘know - certain well defined
fdeflnltlons noted belowf’éﬁgzx:}r
& %

ggn

- ; \ R&ngyw . a :
‘II)Q; APPR@ACH SURFAC It is an 1mag1nary inclined
:plaﬁef directly above the approach area. - Its shapre

- varies 7jfor?,‘instrument .and non~1nstrument I'runways.

iII) CQNICAL SURFACE = It 1s an 1mag1nary surface

‘fwhlch extends 'upwards ~and outwards from the perlphery of
’wthe hotal fsurfaoe_ Wlth. a slope of,l at 20 measured in

‘vertlcal plane 'passing‘ through airport referenCe point.

vtIV) : TRANSITIONAL SURFACES are 1maglnary surfaces

‘extendlng upwards and outwards from the side edges of all
‘approach surfacee, _thus» forming the sloping sides of

an 1maglnary channel- over which the plane may navigate.

They - are inclined with a slope of 7 in 1 at rightangles to

the extended centre line of the_runway. Fig. 3.1 illus-

trates the above mentioned concepts.

It is an 1mag1nary plane
e at reference point and
/its  height ° 45mm above the

¥




3.3.3. Speeifications :-

The specifications given to the length width and

runway slope are furnished below :

: " Length from a
Runways point 6m away . Width Slope
from the end
of runway.

300m adjacent to |50 in 1
Instrumental] 3000m runway. for inner
runways - , ' 1200m at the end |3600m.

of 3000m Sectlon‘4Q in 1
4800m additional |for ocuter
12000m section  [42000m

{section.
',Non Instru— e 3 | 60 teleBm, .4Giin 1
mental run- | 15000m adjacent to run- {20 in 1
ways. o < NAR o “|for small
‘_airports[
\ ; ii)] Objects "Ehe liﬁiting'height ébove3
'7ground. i They are ' erectlons at. the airport

such as wlndcone beacons tewer, bulldlngs flood llghts etc.
or xerecﬁlep”‘in.'nelghbourlng ~area such as. tall bullﬁlngs‘

pole lines trees towers etc.

aiml N ey e

Approach Zones - “" other than’
: approach Zones.
,Wlthln 4 8 km | 30m above ground (or): | 52m above grainly
from the end | above the level of the or above ‘the eleva-
‘of the runway,‘ approach end of the tion of airport
runway whlchever 1s which ever is more.
: more. '
Beyond 4.3 km More are in height by Increase inlit by
' greater than 7.5m for more than 30m
every 1.6 KM within _{for each additio-
next 11.2 Km from 4 8 ngl mile 150m.
km end 75m.

Lo ]
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Objects whose elevations would increase the final appraoch

minimum £light altitude are considered as Obstructions.

Objects | within a civil airway (or) airtraffic
control area more than 52m above the gravity (or) more
than an elevation that would require the increase in
established min. flight altitude whichever is more is

-considered as an obstruction.

Finally all  obstructions exceeding the limiting
~height = from the ground, should be indicated by red light

signals as an indication at night for the might operation.

& & & & & & & &
o NN
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CHAPTER- 4

AIRPORT GEOMETRIC DESIGN

Geometric design depends‘upon aircraft performance,
pilot technique, and whether conditions. . This design
.standards are varying with the topégraphy and meteorological
condition of the area and the highest class of aircraft

expected to use the airport.

?he ‘geometric de51gns are recammended and preparedv

by different agencies like :

i) International civil Aviation Organisation (ICAO).
ii) Federal Aviation Agency (FAA)

iii) Airforce and Navy.

'Th geometrlc Zipdards for elements of

the alrports are primj fstandards meent for

,iQ'Runways.A _
ii? Tax1ways. }\\‘ &
iii) Turnlng rad1§§\%iﬁi§}9y
iv) Apron.

V) Separation clearance.

4Q1,§§§E§g

L 1]

Runway must be of adequate length, w1dth smodthness
and stremgth to 'allow safe 1and1ng and take off ‘of many
'tyées of alrcraft ‘under varyingi conditions of weather
and. pllotlng Sklll. In addition to this the runway must be
well~dralned. ‘ ‘ '

The main parameters of the runway' are briefly

.discribedfbelow s =
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4.1.1._Length'of runway :-

Selecting the 1length of runway is perhaps the
most important decision which must bé made in the planning
of the landing area. Basic runway lengths are given
in table below. Where required corrections have to be
applied for éhanges in. elevation, temperature and gradient

are given as below.

1) Elevation correction.
ii) Correction for temperature.

iii) Correction for gradient.

.Airf' BééiC'length "Max. < Max. Approach Maxi., Maxi. Maxi.

- port of main run- width width surface ‘mum effe- transve
- cla- way in met- of of ta slope  long ctive se grad
ssi- res. run xiway ————— itud gradi ient %
fica . way - in ig:ii ?ﬁgﬁinal ent :

tion in  meter e frg- gra=. %
: meters N, - dient

2500 or above 45 1.25 1.0 1.5

2150 to 2500 45 1.25 1.0 1.5
1000 to 2150 45 S 1;5 1.0 1.5
1500 to 1800 45 1.5 1.0 1.5
1280 to 1500 45 | 1.5 1.0 . 1.5
1080 to 1280 30 12.51:50 1:30 1.5 1.0 .15
1.5 1.8

1900 to 1080 30 - 12.5 1:50 1:25

. 4.1.2 Width of runway :-

‘The width of runway varies from 45m for A to 30m
for G tYpe,‘airport. - Another factor‘ which governs the
width of  the runway is that the otermost part of machine

_of the largest aircraft wusing ' the airport should not

extend béYond‘ the pavément. Shoulders are provided an

‘either side of .the landing ship. For ihstrumental runway

width is 300m. ’ Instrumental runway 'cross section is

shown in Fig. 4.1.

{mer
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‘t,shcwn in FIG. 4.2.

- 4?1,5,.

 both in
durlng 5 take—off and landlng operat;ens,; abrupt drade
‘*ﬁchanges '1 runways should be aQOiﬂedi Frequent changes
o inh.ﬁhe gradlent, can also much greater and maneuverablllty ;

:on,‘thefwgronnd ‘less than that of an automobile, good

4.1.3. Sight‘Distance :-

Normaliy there is no sight distance restriction
as the longtudinal gradients are quite gentle. When
two runways or taxiways rand a runway intersect there
are chances of collision of aircrafts if adequate sight

distance are not provided.

" 4.1.4. Transverse Gradient :-

The transverse gradient for thezrunway recommended
by the,:Federal Aviation Agency (FAA) and International

S Civil _Aviation Organisation " (ICAO) is listed 1.5 percent

and uie labeled "maximum® . A minimum gradient is not
specified, but it is also quite important,;since impfoper
drainagej'of the - pavement can adversely affect the perfor-

“mance of aireraft ‘during the take -off and can be quite
‘hazardous if large puddle‘h ‘orm} ‘ Steeper~gra@ients are
nlders than on the pavement.

, es in Gradient
R e "‘,"’Aqrew e «'ﬁ e i ‘
= SRR ]The; longltudlna» unway gradlent affects  the 3
"runway length . Uphill- -take—off and down hlll landlngy'

ease the"required runway‘ length.v For safety

Visibility along the entireﬁlength of .runway is required.

Thus not only  the amounts = of change in the gradient but

-~ also the_ dlstances between the | changes are important

in - planning the profile of a runway. These features

are shown in FIG. 4.3

wc.f-doptea? for runway is as

Qe




4.1.6 Ruﬁway.Intersection :-

‘Another  feature which deserves attention is
the geometric design of runway intersection is shown
in FIG.4.4. The principle criterial for the design of

runway intersections are as follows :

i)' Smooth profiles on each runway at the intersection
so an abrupt "bump" is not felt by the high
speed traffic. . :

ii) Provide adequate drainage so pendlng ‘in  the
© + intersection is v1rtually eliminated.

To satlsfy these crlterlal gradients and vertical

curve data are’ recommended.

4.1;7'Runwax Clearances. :-

L;THeT runway clearances as recommended by Inter-

any”pbint any . p01nt
‘on one.

‘,fp01nt on theredge of
ytax1way. ‘ RS ;won one
\ e ~ — taxiwaye taxiway &
'Instru— ~Non~Instru-  the edge a fixed
mental ~ mental run- _ of ano- dlstance

runway ' = way. . . ther taxi
A ' ,way,
‘A 210 165 %0 - 70 39
B 210 150 - 75 .69 30
c 210 150 75 52 30
D 150 150 75 . 52 30
E 150 - 150 75 45 24
F 150 145 70 33 24
G 150 145 70 26 - 18




iy of wind dlrectlon »on't
fof 'w;nd dlrectlcn \ancb D
tthe opposlte' dlrectlon of the take off reduces the ruhway

4.1.8. Pavement Loading :-

A runway of any particular strength orﬂclass
should be capable of bearing the specified loading for
a frequency of Loperationscorresponding to the expected
traffic, but not 1less  than ten operations of landing
or take-off per day. The Internatlonal Civil Aviation
OrganiSation's recommendation is that the pavement loading
should be based on Equivalent Single Isolated Wheek Load
(ESIWL). o

 4.2. DESIGNING AND PLANNING OF RUNWAY :-

- Design and planning of runway depends on the

“folIQWingﬁparts s~

i) Dlrectlon and number of - runway. ‘
ii) Length of runway ‘and other gebmetric features.

iti) Thlckness of runwa“‘ Vément.
Liwv) Pattern and - cap" 3

":Dlrectlon of
on alrcrafts. ‘ Effect

‘the w1nd. The w1nd in

':length.; Hence in order to derlve the dlrectlon of landlng,f
_7 and takeﬂoff the 'w1nd rose dlagram to the lccallty is
";effectlvely made ”use_‘off. The  total thlckness of ‘the

'pavement ;ﬁsf made"up of ‘sub—base and the surface course

‘n;lald and ccmpleted in  layer placed are above the other

after preparlng and compactlng the subgrade.

rWithf a view t0~vavciding-,congestion, of traffic,

the .patterntbof runways and taxiWays_should be such that

‘maximum-  capacity of traffic control facilities may be

effective withcut the necessity of holding in—coming planes
in  the air while others are taking'off; The system shculd
permit each plane,i as it lands, to taxi to the loading
area without returning ‘along the landing strip, sc as to

_run a%nfrenggr ogher planes. The various runway

- pa]t(:gerns are S

;.,iy depends on the effect

a
v
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'runway w;dth.k. - The 'sp &

The main = function of a taxiway is to provide

access to the aircrafts from the runway to the loading apron

or serviee’hangers and back. Taxiway should be so arranged

that the aircraft which have just landed and are taxing

towards the . apron, do not interfere with the aircrafts
taxing for take-off. As far as possible>the intersection

of taxiway and runway should be avoided.

The speed of an aircraft on a taniway~is much lower

than 1ts speed on a runway during landing or take-off. Thus
vthe design standards for the tax1way are not as rigid

- as they are for runway.

The length' of the taxiway should be as short as

piactiqable. o This  will save , the fuel consumptiOn.

t

g The width "of' the- taxiway 1s much lower than the:

,:ﬁ‘ae alrcraft on a tax1way is

b{;he pilot can confortably

; ; er w1dth of tax1way than
runway.

g ’TheJVWidethf of k¥ ylarea includes the taxiway
pavement ﬁshbulderS‘.en_

graded amd dralned. This may extent upto a point where
‘1t 1ntersects ;aw parallel runway, tax1way or apron.‘ The
: surface must be impervious, smooth and should~not disinte- -
;,grate due to the not blast of the jet englnes. The longitu-

~dinal gradlent should ‘not be exceed 1. 5% for A and B types
7.and .3% for other‘ types’ of alrports‘; The cross section

- of tax1way is shown 'in FIG 4 6.

‘Transverse gradlent is essentlal for ‘quick" dralnage

- of surface water.  The rate of change of‘longltudlnal

gradient ‘directly affects the available site distance

- on the pavements.

s1de -plus the area that is

Qe




The intersection of taxiway and runway  should

‘provide a smooth junction. . Since the speed of aircraft

on taxiway is lower than on runway smaller value of sight
distance will be sufficient on taxiways. An intersection

of taxiway is shown in FIG 4.7.

4.4. TURNING RADIUS :-

Whenever there is a change in the direction of
a taxiway a horizantal curve is provided. The curve
is so designed that the aircraft can negotiate it without

significantly reducing the speed. Circular curve of

'large radius is suitable for this case. The radius can

be obtained from the formula.

VZ

V: = .Speed in
f =  Co-efficie : tion between the tyre
and- the paveflemswsiriace.

The valﬁe,of f may be assumed as 0.3.

4.5. APRON :-

The details of the apron depend upon the. characte-
risticsnfof_ the highest type of éircraft expected to use
it} : EHQiding apron is also known as a Run up or a Warnup
pads; . These are loéated~ where the aircrafts wait for
their turn to take-off and where they are finally checked
before thet take-off. In the cése of holding aprons the
area Qf‘.thé apron should be large enough so that it can by
pass another aircraft standing ahead with adequate dearance.

The holding  apron -~ are as shown in the FIG. 4.8.

[ —
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4.6. SEPARATION CLEARANCE :-

Ffom the view poiht of safety, the two paralled
traffic ways should be separated by an adequate distance

from each other. The separation distance depends upon the

‘type of aircraft, the wing span of aircraft and the naviga-

tional aids available at the airport. The traffic ways
should also be separated sufficiently from the adjacent

obstructions, eg. buildings. -

8 & & & & & & & & &
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CHAPTETR % 5

TERMINAL AREA AND ITS FACILITIES

The terminal area is the major interface

between the airfield and the rest of the airport; - It

includes the facilities for passengers and baggage proce-
ssing, cargo handling and airport maintenance, operations

and administrative activities.

5.1 PASSENGER TERMINAL SYSTEM :-

’ The passenger terminal system is the major
connection between  ground access and the aircraft.
It ’varies in size and arrangement depending upon the
volume of traffic to ,bg‘, ' The ' two approaches

which all passenger

i) Centrallzed
" bulldlng. It avoids the

, A A '
problems of trasfer : DR df)ﬁgers and baggages from
it e ]
one bulldlng to another ana — -

ii) Unit terminals, where the traffic volumes
are Very*'high' each airline may  have 1its own separate

terminal bulldlng.

5.1.1. COMPONENTS OF THE SYSTEM :-

The passenger. terminal system is composed

of three major compbnents.

R =]
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to and from the aircraft,

i) The access inferface where the passenger
transfers from the access mode of travel to the passenger-
processing component. Circulation, parking and outside
loading and = unloading of passengers are the activities

that take place with in this component.

ii) The processing component where the passenger

is processed 1in preperation for starting or ending an

air trip. The primary activities that take place here
are ticketing,  baggage check-in, baggage claim, seat
assignment, federal inspection 'services and security.

iii) The flight interface ’where the passenger

transfers from the processing component to the aircraft.

The activities that occur here include assembly, conveyance

| _'The compo_ ORI
system ltogether ' wit ‘V;‘, ,i% fic physical facilities
shown  in  FIG. 5.1.

Fhe passengers terminal

corrésponding: . to.

5.1.2. FUNCTIONS OF THE PASSENGER TERMINAL :-

'it;‘must accomodate the following facilities,

i) airline operation, which requires space for
a variety of activities like passenger and baggage handling

counters, office space etc.,

ii) facilities for the convenience of passenger,

like Dbank, Magaziné stall, public telephone, toilet etc.,

iii) offices for airport management which requires

space for office for airport Manager and his staff.

e

25



1

o>

képt‘ to - a ’minimﬁm.

term and. remoté parking facilities and these facilities

‘are more convenient to charging rent for their use.

5.3. APRON i

5.1.3. ;LEVELS OF. OPERATION :-

For smail volumes of traffic fhe one-level
operation is eéonomical, where the processing of passengers
and baggages take place at the same level and is shown
in FIG. 5.2.

At high traffic volume airport a two-level

1w

operation as shown in fig. 5.3. can be adopted wher

W

the departing passengers are usually processed on the

upper level, and the arriving passengers on the level,

A . three-level operation is adopted in the

case of international Airport.

i walking distance are
/ing must be provides and
‘s 8'6" wide and 18' long.

therecommended basic pax\{;é» rear
: o h AT
W

The parking are often ‘segregated into short-

5.2.1. VEHICULAR CIRCULATION :-

To ‘avoid congestion and delays in traffic,
it is essential to well pian the circulation of vehicular
traffic. = The circulation of traffic on an airport should

generally - be © oneway and . counter clockwise.

Apron provides the connection  between ‘the

terminal buildings and the airfield. It includes aircraft-
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5.3.3. GATE SIZE :- B AT ,
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parking areas called ’ramps, and aircraft circulation

and taxing areas for access to these ramps.

5.3.1 APRON-GATE SYSTEM :-

The size of the apron-gate area dependé on

three factors. namely

(i) Number of aircraft gates.

(ii)size of the gates.
(iii) Aircraft parking layout at each gate.

5.3.2. NUMBER OF GATES:-

.?he,;.‘numb?.r;.,.,@f_93;.t > e ired depends on the number

qﬁ_ﬁ}iqréfﬁntbu ‘be  hak@ ing the design-hour and

J#£ odcupies a gate” -

The ‘siZev df a‘gafe depends on the size of aircraft

Which is to acc¢mmodate and on the type of parking used.

The type of parking used or

i) Nose-in :  In this typé, the aircraft is parked
perpéndiéular»tovthe building line.
ii) Angled Nose in : Thus type. is similar to Nose

in type eXceptgthat the aircraft is not parked perpendicular

to the building line.

iii) 'Angled Nose out : This type is similar to the

“Nose-out type except - that the aircraft is not parked

perpendicular to the building line.
iv) Nost out : In this type, the aircraft is parked with

its nose pointing away from the terminal building.




5.4 AIRCRAFT PARKING SYSTEM :-

Aircrafts are, grouped adjacent to the terminal
building in a variety of ways which are referred to as

parking system. They are of four types,

6.4.1 FRONREL :SYSTEM :-

In this system aircrafts are parked on the apron

in a line as shown in FIG. 5.4.

5.4.2. OPEN APRON SYSTEM :-
} when the number of aircraft is larger this type
of . parking:.system is adopted. FIG. 5.5 illustrates this

concept.

5.4.3. FINGER SYSTEM :-,

‘It is the exteés ;ﬁ : £  Frontal system. Fingers

are‘fprodeeded from t building which  enters

into the apron area. be straight, Y shaped or
T shaped as shown in FIG. 5.6..

5.4.4. SATELLITE SYSTEM :-

_ As shown in FIG 5.7. Satellite can be defined
as a small buildihg " located on @ the apron and connected
to the main terminal building by means of a tunnel or

pier. Aircrafté are parked around;each.Satellite‘building.

5.5. CARGO TERMINAL AND HANDING CONSIDERATION :-

The Cargo Terminal is the forwarding and reliving

airport in - the- huts of all gound handling activities.

]




It has to make_provision for inbound as well as outbounds

‘domestic and international cargo. The size and use of

Cargo flow and future storage requirements. It can be

located on the same side of passenger terminal

A small. building for handling, proceséing and

'Istorage of cargo may be required, separate from the main

passenger terminal building, become it is not possible

to processed entirely in the passenger terminal building

when the volume of cargo is large.

& & & & & & & & & & &
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CHAPTER -6

AIRPORT PAVEMENT

Airport pavements are designed to provide adequate
support for the loads imposed'by aircraft. The primary fun-
ction of a pavement is to provide a firm, Stable, durable
and smooth all_year, all-weather surface free from dust or
particles that may be blown or picked up by aircraft
propellers and to distribute the ooncentrated loads so that
the supporting capacity of the subgrade soil is not exceeded.

The two types of pavements namely flexible pavement

and rigid pavement are briefly described below :

6.1 FLEXIBLE PAVEMENT :-

A

It may con51st of ofif

. < ‘ ;
surface ‘course, base Q\‘ se course, The Surface

‘ous material and aggregate

course 'is a mixture

where. aS‘ base course ' “of untreated or treated

'crushed ‘stone  mixed w1th Various types of binders such as

asphelt ;and ~portland" cement and the subbase . . course is

usually 1composed of unprocessed pltrun material or materlal

‘selécted’from a: sultable excavation on thé site.

6.2 RIGID PAVEMENT :-

A pavement ‘is referred as rigid pavement, when it

~ consists  of a slab of portland cement concrete, usually

placed on a prepared foundation of 1mported material.

6.2.1. Factors in the selection of pavement L

i) - Safety of aircraft operation. :
ii) Nature and density of anticipated air-traffic.

o] -y ]



road is morethan 12'.

iii) Characteristics of the soil on which the landing
facilities is to be built.

iv) = The degree of permanency required and the

size of the budget.

v) The climatic conditions of the area, such as
humidity, rainfall and temperature.

vi) Magnitude of wheel loads.

vii) The availability of construction materials
and construction equipment. :

viii) Maintenance costs.

6.3. PAVEMENT JOINTS :-

There are two types of joints. namely longitu-
dinal joints and transverse joints.
The _longitud’;;ahggoint5~ are. prov1ded so as to

divide the pavement in

. The  transYe&sE Ppts . can be further sub-

‘ l ’QEA - ) 3 » .
divided 1nto 4 types as .=Jv#zwL301nts, contraction joints

‘ :warplng jOlntS and constTQEﬁmwwy%glnts.

. ‘Joints_ in the transverse direction may be
prov1ded to- accommodate the lOngitudinal:kexpansion of
the ?slab when the temperature increases or to take care of
its contractlon‘ when ~the temperature: falls. Two allow
angular movement or tw1st1ng of the | slab also due to
temperature variations warping ]01nts may be provided in the
transverse dlrectlon., Construction joints are necessary at

the end of the day's work.

6.4. GENERAL DESIGN OF AIRPORT PAVEMENT :-

In the determination of pavement thickness, the

following points are considered.

o
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i) Design wheel. load :-

In general aircrafts are ‘supported by a nose
gear and two main landing gears located inwing area on each
side. Modern aircrafts are fitted with tricycle assembly.

 Each .landingi gear consists of one, two or four wheels.
Equivalent single wheel load is defined as, wheel producting
‘the same deflectlon as the asSembly of two or moreAwheelsA

produced together.

< ii) Strength characteristics -of materials :-

" The . strength  characteristics of < different
pavement'>1ayers. are evaluated in different manner as per
each ' design method. CBR or plate bearing test are carried
out . for flexible materials. For rigid emateriels like
~cement eencretefmix, the flexture strength, elastic modulus
i : streﬁgth “pavement.

-and ‘ p01sson .
111)

SR ; BRhg - cc of the subgrade is
con51dered 51gn1flcant Q. 4“ 1ble pavement. In case of
‘rlgld pavement thls .> . to influence thickness

requlrement negllglbly. R

‘ 6 5 DESIGN‘METH.D FOR FLEXIBLE PAVEMENT :f

o i)7:CBR method.
ii):‘Mcleod method.
iii) 7Burmlster method.
iv) . FAA method.
One such  method ' i.e. Mcleod method is briefly

discussed below.

6.5.1. Mclecd method s -

Norman W. Mcleod through canadian department of
transport conducted extensive plate bearing tests on air

field and highway pavemehts and developed a design method.

;
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‘weakest part is  the
-th;qkness .deslgn' is based“vupon~ westergand Analvsis fo~
stress at' ‘the corner of slab as modlfled by Teller and

The thickness of the pavement is calculated by using the

formula.
T = K.log—E——
v 3

Where,
T = thickness of gravel materials.
P = gross wh1 load.
S = subgrade support, and
K

.= base course constant.

6.6. DESIGN OF RIGID PAVEMENT :-

» ~The design: criteria_ for the rigid pavements
are  ‘based upon allowable tensile Stress in concrete.
Proper compactlon .and treatment of the sub-base coursey
sub—grade under rigid pavement are 1mportant. The commonly
adopted method for thlS't‘;
ted below.; " ‘

'vpavement design is 1llustra—

When load ?geg;ces are not prov1ded, the
W

Yt rof the ﬁo“crele zlab =n? thre

'Sutherland, accordlng to whom.

: ’ L , 1.2
Sl o ___3_E_ = L = ( a,.\ff_)
’t2 | | ‘e
S1 = flexuralstress at the corner of the slab in
” lbs/in? . :
W = the wheel load 1nclud1ng impact allowance
in 1lbs, placed on the corner of the slab.
a = radius in inches of circular area, equiva-

lent area of cgntact between the tyre and
. the pavement

i = " Radius of relative stiffness as given by
the equation.

v

gés:
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_ Et>
lZ(l-—pf) k
Where,
E = Modulus of elastlcéty of cogcrete in 1b/in?
using value 4' x10° to 5x10 1b/in?
= Modulus of subgrade4 reaction in 1b3/in?
= (P/z) '
Where P = Pressure on- the subgrade

Z = the deflection under this pressure.

The workihg stress S1 in the above formula has been
based on: the 28 day flexural strength of concrete. To allow

for 1ncrease of rer ‘»f~h age, thlS is- multlplled by

ydevices are provided, the

' be COhtinuous over layer

‘; area and as alrcraft whee‘s seldown - go near the edge

of the pavement, the weakest p01nt is then con51dered to be

, the'icentre of the slab. ‘The.‘thlckness design of the
- payment hinectheat case is based on the?following expression
1(weStergard) ~ for  the stress at the location.
82.= 0.275 (1 & W) W_ ‘
| - 5 1eg 0 Et>
t 4
Where _SZ = flexural stress at the centre of the slab

in lbs/in?
. L
b = (1.6a% + t2)? - 0.675t where a< 1.724t
b = a where a» 1.724t.

[ o )
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In addition to the design loads, the pavement
must .be of = adequate thickness and have sufficient
stability so that it will not; fail wunder the imposed

traffic loads and shall withstand the abrasive action

- of traffic, adverse weather conditions and other

deteriorasing ingluences.

& & & & & & & & & & & &
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CHAPTER - 7

AIRPORT DRAINAGE

An adequate' drainage system is essential for the
safety of aircraft and long life of pavement. Improper
drainage results in heavy ponding on the pavement surface
which can .be hazardons to safe landing or take-off of

aircrafts. - The function of airport drainage are as

follows :

i) Removal of surfacee run-off from the airfield,

ii) Interception . and direction of - surface and
- grandwater florr originating from lands
adjacent to the airfield area and

iii) Lowering of sub-surface water level in the.

airfield area.

i) Extensive angg consideration.

ii)- Varying soi
iii)lzﬂeévy concent
liv) Wide runways, taxiwaysfand aprons.

) Flat ~ longitudinal and transverse grades.

_ vi)‘ Shaliow'Water,¢ourses.f '
~vii) Absence of side ditcheé.

_viii) Concentration of outfall flow.

. DRAINAGE PIPE CHARACTERISTICS :-

The drainage pipé should have sufficient capacity

- for the rapid removal .., of groundwater and surface water..

It should be sufficiently strong durable and safe to
withstand the heavy concentrated wheel loads of the

aircraft.
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are ta%en 'from‘ the *‘

At the initial stage itself proper consideration should

‘be given due to the possibility of future runway extension

and addition of runways and taxiways.

7.2. GENERAL DESIGN DATA :-

In the design of drainage system the following

Information are colliected.

i) A -@6nfbdr map of the airport site and land
adjacent to the site showing all natural water courses,
the area contributing run-off at the site and possible

outfalls and ditches are prepared.

ii) An additional is prepared showing the existing
og-ons,,bulldlng area and Ifuture

development w1th tenta: -‘J"?

layout of 'the runways,

ted thereln.

iii) The rainfa¥l .d2¢d and ‘duration of storms

Slodiedl studies, data on the

*1nflltratlon" propertieMM; ~*€Le soils encountered and
‘actual run—off records fdr;drainage:areas having similar
xcharacterlstlcs of . soil. Necessary hydraulic data,
graphs ﬁ and tables for the deSLgn “including ‘standard
‘»spe01flcatlon. ~Also ‘structual characterlstlcs for pipes,

‘sutters, manholes, inlets, gratings, : fittings etc. and

temperature data, depth of frost penetratlon are collected.'

‘iv) Centre line profiles of all runways, taxiways

and apron area in the necessary cross sections. Boring

. plans of soil strata along .with ground water profile

etc. are prepared.

7.3. CLASSIFICATION OF DRAINAGE.:

7.3.1. SURFACE DRAINAGE.:

=0
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édlfflcultles and expen_'3N

tion of normal traffic |

. 7;3g2;'S&BfgﬁR;.éEfDRAINhGE;:

It deals with the removal of surface run-off
resulting from the selected design storms without damage
to the airfield facilities. The design capacity to
the storm water systems should be adequate to accomplish

the following objectives with the range of economic’

feasibility and with proper considerations being given

to the importanée of particular airfield.

i) The possibilities of the removal of surface
run-off from storms greater than design storms with the
minimum-jdamage to the airfield facilities and with the

shortest interruption of ‘normal traffic are considered.

11) Max1mum rellablllty of the operations practic-

able under all cllmatlc conditions is estlmated.

iii) Maximum  >'f? ' gei and‘?opefation‘ of the

iv)‘Adgptabilitkﬁ;f' "»e expansion and interrup-

cv sidered.'

"The - function of  sub-surface drainage are
i) To remove water from a base course.

ii) To remove water from the subgrade beneath

a pavement.

iii)  To intércept, collect and remove water

flowing from springs or porous strata.

7.3.3 BASE DRAINAGE.:

Base Drainage is normally required where

o>t
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a pavement. .

iiy The groundwater is expected to rise to the

level of base course and

'iii) The pavement is subject to frequent inundation

end,the subgrade is highly impervious.

7.3.4. SUBGRADE DRAINAGE.:

Subgrade drainage is ~desirable at locations
where the water may rise beneath the pavement to less

than 1ft. below the base course.

7.3.5. INTERCEPTING DRAINAGE.:

Base ceurses=are_usuallj‘drained‘by”installing

:subsurface dralns adjacent' to and parallél'toﬁthe edges
of ‘pavement.v  The prev10us materlal 1n the trench should
' ’extend to the bottom of the base 7course. The center
ﬂof the draln plpe .should be placed a mlnlmum of 1ft. below

‘the bottom of the base course.

Subgrades are»drained‘by pipes‘instailed along

the ' edges of pavement _and in some instances where the

ground 'Watereeis ‘extremely high underneath the pavements.

- Intercepting drainage can be accomplished by
means - of open. ditches well beyond @ the pavement areas.

If +this is not practical, then subdrains can be used.

.iﬁ’
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The types of pipes usuelly‘used for subdrains

are described below.

1) Metal concrete or vitrified clay pipe. The
perforated - area is usually placed adjacent to the soil.
The perforations normally extend over one third of the

circumference of pipe.

ii)'Bell and spigot pipes are laid “with the
joints open. . They are made of vitrified clay, cast

‘Iron or plain conc.

. 111) Porous' Concrete pipe collects .water by
‘seepageg thr@ugh the concrete wall of the 'pipe. This
wtype of plpe‘ls lald w1th.e'&ag‘Faled joints. '

1v) Sklp plpe

clay ‘and _1ron 1is“a

»2796;tFIL;E“: ERIALS.. T

“ﬂThe-7 term fllter materlals applies  to “the

granular materlal ~which is used ias,,a lbaékfill in the

‘treqchesa‘wfjre‘ subdralns are plaeed.. ~In order that

the ”Vfreé 'water ‘may reach the draln qulckly, the filter

‘materlal must -many’ tlmes more perlons than ‘the protected

3011. A But- if it is too perv1ous ~the soil particles
‘ar llkely to move into the filter' material and clog
it. So,,,the .¢ériteria of selecting the gradation of

the fllter,méterial are as follows. .

i) To prevent <clogging of a perforated pipe with
filter materlal, the_ following‘ requirements must be

fulfilled.

L
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’follow1ng condltlon must

85% size of filter material
1.5

Diameter of perforation —

ii) To prevent the movement of particles from the.

protected soil into -the filter material, the following

conditions must be satisfied.

15% size of. filter material

85% size of protected soil < 5 and

50% size of fllter'mater;al‘ ¢ 25

50%. of size of proteetedisoil -

iii) To permit free water to reach the Plpe, the

‘T*eﬁﬁ%n of filter materlal, the

‘ TBRRAC
"follow1ng condltlon must be satlsfled.

60% size of fllter materlal < 20

', 10% 51ze of fllter materlal

DRAINABILITY OF SOILS.:

_ Certaln types of 50115, such: as gravelly sands,
sané and sandy loams are usually self draining and require
very }llttle,lf» any subsurface dralnage. ~ Sub surface
drainagé ~can be effective for dfaining clay loams, sandy
clay loams and certain silty loams. For soils containing
a high. percentage of‘tsilt'and clay, sub-surface becomes

very problematical.

o)
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CHAPTER -8

VISUAL AIDS,DAY MARKINGS AND NIGHT AIDS

The main aim is to aid the pilot in landing and

take off during the day as well as hight and also there is a

bad weather in which the visibility is very much restricted.

In night time the Colour signal lights are used to convey

the . information to: the - pilot to make safe

landing and take off.

8.1 RUNWAY MARKING :

Which includes the kbfollowing» articles.

8.1.1. RUNWAY DQSI?GMMLION MARKINGS :-

«~1> obstructions near the

ace. thresh@ldlng. In all
E’vnumber marked, whlch is

runways, tbere is ay‘é
p : Jh

" This: consiets of brdken lines to'indicete the’

lvpllot 1n5mak1ng necessary judgement at the tlme of landing.

‘RU@W HRESHQLD MARKING

Whlch is located at 6m frdm the extremlty of the

"rﬂﬂwéy;  f The amount of dlsplacement w1ll depends upon” the
objeétf extendlng above, the approach system. In case of

tﬁreeﬁold; which is displaced position, the arrows at

interval ' are provided between the threshold marking

indicates the direction of landing.

e




ST RURWAY TOUCH DOWN ZONE MARKINGS ¢

This consists of a pair of markings symetrically

disposed on each side runway centre line, 22.5m in the

‘length at longitudinal interval at 150m from the begining of

the threshold marking.

8.1.5. RUNWAY SIDE STRIP MARKINGS :-

These are provided on runwéys more than 45m wide
They are' placed on the edge of'runways except'the runway

widthﬁis more than 45m and the spacing at 42m.

The above types of marking arrangements are

shown in FIG. 8.1.

;8,2;;TEXIQAYQMARKING :-

ftax1way, when the centre
Which is shown in FIG. 8.2.

The Wlnd dlrectlon 1ndlcator is truncated Cone,

hflwhlch 'Si l@cated at consplcuous« place; and lighted at
j‘ﬁ,rnlght tlme.:l’fThe ‘dimension of Wiﬁd«cpne isfreéommanded
by I C. AaO.,‘i ‘8.6m in ‘length"and‘ diameier is 0.9m.
{The Wlnd directlon 1ndicator is bullt in such a ‘way that

”‘ito glve a . clear 1nd1catlon of w1nd speed.

,8'4; AIRPQ&T LIGHTING.:

The coloured signal lights which convey. the
information to the pilot during night time is necessary

to safe landing and take-off.

Airport lifhting 1is divided in to following

claSsifications.

{atlng towards the runway 

,4ﬁ33
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8.2.1. APPROACH LIGHTING.:

A The aircraft landing at night, the pilot
should suffer very difficult to Jjudge his position with
respect to alignment along the correct direction of approach
the height above the landihg area-and the distance from
the run-way edge. Which is assist by the standard syste-
matic pattern of guiding 1lights in the approach area.
The first approéch- lights should be visible to the pilot
at a ,diétanceg'of' 900m from the threshold of the runway.
The "intensity of outermost 1lights Guide the approach
is about 2;00;000~Candle power and the threSholding lights

,have~e50 ‘to 100 Candle power.. Approach lights are shown
in FIG.8.3. ‘ ’

8.4.2. |

to jOln the downwind

- ){shold pa551ng. Also to
3i;;;} enable him to turn the

‘ a5 ; B
gt base leg and~to'get the fln T approach

8.4.3. RUNWAY ALIGNMENT BECONS.:

ne \ Which assist the pilot htc judée’the*aircraft |
'p051tlon anﬁ the height above . the landlng area: whenever:
" the other means ‘of guide 1light is  not available. The

light is& coloured white  and green alternatively at every

Five seconds.

8.4.4. RUNWAY LIGHTING.:

For " runWay lighting 'Narrowl Gauge Pattern

of - lights' are used. Wwhich has the high intensity of

"illel to the runway andto

<o

2
o4

I
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powers. | These lights are 1located to 30 feet on both
sides of centre 1line and 200 feet- froﬁ the threshold,
extending upto 3600 feet along the runway. The spacing
of lights along the centre 1line is 200 feet. Runway

lighting of narrow gﬁage pattern are shown in FIG.8.4.

8.4.5. STOP WAY LIGHTING.:

Stop way lightiné is. used when taking off

tdwards the ‘Stopway and the extends of Stopways are avail-

able. ‘The_;cbldur ~of stopway lighting colour is red.

8.4.6. APRON LIGHTING.:

:The, main’ purn@;e"of apron llghtlng is to
; and to
7or dlsemhark. ‘The

»;An‘ alrport becon is “a very ’étrong‘ beam of

f the search 11ght type g1v1ng out whlte and green flashes.
o Ie rotates ﬁrpm and progect beams of” llghts in two direction
: 180°§ apart jThe*,flashes, are. v181ble-to the pllot from

5any dlrectlon fof Jappfoach to: indicate the‘ appropriate.

51tuat10ns - of ﬂan airport,and it is mounted on 6m above

' the top of the bulldlng.

& & & & & & & & °

it -dQesnot produce




CHAPTER-S9

AIR TRAFFIC CONTROL

The air traffic control is to ensure the
safeguard life, property and the expedite of traffic

movement.

9.1. FUNCTIONS OF AIR TRAFFIC CONTROL.:

Thé main functions of a traffic control is

'giVen,as follows;:'

iYAirtraffic Control.:

G Whlch fac111tate to gulde the alrcraft de51r1ng

l]tq}aVQid°ﬁﬁli‘_7"

o iid) oA 1%%;@73 COMMUNTCATION. :

S Whlch ‘deals with’ conveylng the weather 1nforma—‘
tipn to the pllot durlng the fllght. Itﬁalso;relay traffic

control messages-between A.R,T.Ct and to pilot.

iv) NON-AIRWAY TRAFFIC CONTROL.:

When personel flighting is done by a large

number of people, the movement of the “aircraft is not
flying along the airway. It must be regulated to prevent




T;system l e.“

u‘along the )
. Lecaliser: ié?

interference to the main traffic.

9.2. LANDING AIDS CONTROL.:

This includes the following systems.

9.2.1.. INSTRUMENTAL LANDING SYSTEMS I.L.S.:

i Which divides into instrumental and Non-
instrumental'landing system. In the case of non-instrumental
system the pilot completely depends upon: his vision of
the i surroundlngs, there is no‘*inetr@mental‘ facilities

avallable in: the aircraft, in ordérlfto loCatezits path

and landing. In{ case ~of 1nstrumental landlng system is

,the telec@mmuﬁlcatlon to the pllot to approach the airfield.

There. are 3 components 1nvolved in; ‘the 1nstrumental landing

‘”yjprolongation of runway centrellne at ' a drstance of 300m

lfifrom the end of runway edge.

¥

“1pﬁloﬁgwtoﬁftﬁe correct angle of descent the runway. The‘
o glide‘fSlo?e‘ antenne 1s ‘placed 250m to 400m down the runway
"from the threshold. : )

- 9.2.1.3. g@eVMiddle andoouter marker.:

These are the low powered signals to .indicate

the pllot during his descent as to how far he has progressed

whlle .approachlng ‘the runway. The f;rst signal that

the,;pllot approaches is called outermarker. The second
signal, the pilot gets before landlng is called the middle

marker.

,ldepath is- the radlo beam fac1lltates the:

<=0
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9.2. RADAR SYSTEM.:.

OAAA.

‘ An instrument called‘jradarscope is wused to
facilitate the safelanding of aircrafts. By means of
radarscope the controller gets a picture of descending
aircraft both in plan and elevation. From this, the
controller gives instructions to pilot by Voice communica-

tion to the correct alignment and to correct glide path.

9.2.3. APPROACH LIGHT.:

'After left the mlddle marker, the- pllot might
have . to. depend upon his v151on. The pllot therefore

in the 1ast seconds of landing have to change from instru-
: ment to the V1sua1 condltlons. Approach llghts are prov1ded
"to ard the pllot durlng tranSLtlon.

?&4u,

*,h%;&dontfoller

'aid the mavigation.

“Which is"used to. chvey the message from

the ground control to aircraft.

9.3.3. LOW FREQUENCY/MEDIUM FREQUENCY RADIO RANGES. :

Which is the radio signals emitting in Four

~directions egual to.  90° along _the airway route.

at the‘

=
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The pilot get the correct tunne of the radio waves, which

is the correct route.

9.3.4. DIRECTION FINDER :-

From radio direction finder tunned the radio
signals at 36°, one receives, two points of high volume.
It is working on the same principles of Radio Direction
Finder (RDF}.j The loop antenne is fixing at the transmitter
thé fpeakf occurs, "when it is 90° to it the null occurs.
ThéljAutd@atin‘Direction Finder (ADF) keeps the antenne

pointed‘t&waras5the point of ‘transmission.
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