(2)

6.3

5.3.1

Ships to be Controlled

According to the actual record in 1988, oceangoing ships vary in

mast height as follows:

Height of Mast Number
10 - 20 119 {13%)
21 - 80 330  (35%)
31 - 50 488  {52%)
Total 937  (100%)

The ships with masts higher than 21.6 m protrude into the approach
surfape of ALT-3. . It is therefore practical to control only the

ships with masts higher than 21 m for the efficient control of ship

traffic without undue delay.

" Location of Terminal Area

This section sets out the location of the new terminal area. The new
terminal area is planned in the midway to the south of the runway

throﬁgh an alternative study described hereaffter.

Basic Conditions for Terminal Locétion Planning

Basic conditions. for the establishment of the alternative terminal

locations are listed as follows:
a} The runway centerline divides the airpopt property area into two
jurisdictions, i.e., the north by BAF and the south by CAAB. A

new terminal area should be planned in the CAAB area.

b) The existing_cross wind runway wiill remain unused.

“¢) The airpoft access road will be changed from the existing Port

Road to Patenga Road.



6.3.2

6.3.3

d) The main approach runway is runway 23 which is planned to be

displaced by 298 m.

Alternative Locations for Terminal Area

. Five alternatives,have.been generated, taking into account existing

land use and other natural conditions. They ‘are shown in Figure

6.3.1.

CALT-TA: A location in the paddy field close to the runway 05

threshold. The,diSténce ffom/to-the center‘of_Chittagong
City via Patenga road is shortest among the alternatives.

ALT-TB: A location in the'paddy*field close - to the midway of the

runway. This alternative is_hearest from the exit point of
B-737 class aircraft, i.e. about 1,700 m from the runway 23

threshold for the main approach direction.

ALT-TC: A location nearest to the center of the runway where a
channel, a main outlet of storm water from the alrport, is
located. B '

ALT-TD: A location in the existing airport staff housing area.
Staff housing needs to be relocated to another place.

ALY-TE: - A location in the existing airport property area close to
the runway 23 threshold,

Comparative Evaluation

The alternatives are compared frou -the viewpoints of users’ and
operators' convenience, construction cost, futute'expansibility_and~
other criteria in Table 6.3.1. 'ALT-TB is chosen as the most

suitable location of the new terminal area for the following

" reasons:

- .The shortest taxing distance-for the aircraft anticipated to be
most common in the future, i.e. B-737 and F-28 class aircraft,

6-14



Conveniencé in airport operational and administrative aspects,
Large egpansibiiity,

ComparaﬁiVely short airport access, and

No difficulty 'anticipated  for land acquisifion} compensation

works and construction works, although the terminal area is

planned in a viliage with paddy fields.

o
]
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Table 6.3.1

Comparatlve Fvaluation of Alternative

: A ae " )
Locat_ions for Terminal Area (1) Note , "6" indicates Excellent "F" indicates Good "P" indicates Fair
) Alternative Schemes :
Comparison {tenm : CALT - TA ALT - TB ALT - TC ALT - TD ALT - TE Remarks
1. Convenience for Alrport Users
1.1 Passenger Gonvernience : :
a} Airport accessibility 17. 8km 18. 6k 19, 0km E 19. 3ka F 19, Tka
(Distance between Terminal and (Nerest to the '
Chittagong station via Patenga Geater of {ity)
* ‘road) :
1.2 Aitreraft Operational Consideration : _ :
a) Average taxiing distance " 2,300 £, 800n 1, 300a F 2,000m e 2,200a 1) 91% of landing will be
: (Most effective ~-from R¥Y 23.

Location} 2) B-737 class aircraft will be
the major aircrafi in
opetration.

b) Sight distance froa Tower 2, 500m 1, 300m 1,000 F 2. 400m p 2, 900a The control tower is planned
to the farther R¥Y end (Best Jocation {Best location . to be located in the terminal
for sight) for sight} area
¢) Sight distance from Tower 3, 400w 2, 800n 2, 200m F 1, 660n G 1,100z
to Karnafuli river . {Best location
- ] for sight)
1,3 airport Development Aspect ’ :
a) Airport security Close to:ihe RWY Kidway of the RWY Midvay of the RWY G | Good as compared f | Glose to the RWY Distance and visibility to
0% end with a hut close to the but close to the with other 23 end sensitive and critical
potential hazard. sensitive area strategic area alternatives srea are considered
b) Response time for fire ‘2.4 miputes 2.0 minutes 2.1 minutes G 2.2 minules f 2.5 minutes A new firestation will be
fighting : (Shortest time) located facing apron in the
_ : new terainal area
2. Airport Development Aspect
2.1 Compatibility with Existiné ¥ conflict N0 conflict KO conflict P 1 Alrport staff P | Relocation for
Airport Facilities hoising to be YOR/DHE is
o totally relocated, preréquisite for
VOR/DME to be this schenme
_ relocated
© 2.2 Compatibility with Airport. W0 conflict with %0 conflict with KO conflict with Pl Area for new airport | P | #L5/GP to be on the JILS/GP to be on the south of
Pevelopment other development other developnent other development staff houseing, nerth the Runway unless the north
- maintenance office area is cleared off
and water tank to be
sought
N0 conflict with NO conflict with No conflict wfth G ] Ho conflict with P | Limited by
2.3 Expansibility other development other development other devélopment other development surrounding road
3. Social Consideration
3.1 fompensation : o
a) Houses Many houses to be Hany hcuses to be Hany fouses to be F | Mo houses excepl G | Ho houses to be
compensated compensated compensated but airport staff houses compensated
fewer than ALTs-TA to be compensated
and -TB
b) Paddy field Small area of paddy Small area of-paddy Large area of paddy - | 6 | ¥o paddy field G | o paddy field
field field field
- 3.2 Land Acquisition ‘3U_ha for new 30 ha for new 3¢ ha for new F | 10 ha for nev G | Land acquisition is
terminal area tersinal area Lerminal area airport staff nol necessary
: : housing area




Table 6.3.1

Comparative Evaluation of Alternative

Locétions for Terminal Area (2}

: : Altérnative Schemes
Comparison Iten

ALT - TA

ALT - TB

- ALT - TC

MT - TD

ALT - TE

Remarks

4. Construction Consideration

4,1 Gonstruction Eaée :

4.2 Gonstuction Cost

5. Overal! Evalualion

vt s e e e

fasy because of no
special restriction
to the works and
the site segregated

from the operational

area

Hidium cost

2nd Option

Closést to the city
Longest taxiing
distance -

Large expansibility
Midium cost

Easy bécause of no
special restriction
to the works and
the site segregated
from the operational
area

Midium cost

Host Suitable
Shortest taxiing
distance )
Convenience for
airport operator
Closer to the City
Large expansibility
Ridiua cost

Existing canal to
be relocated prior

to the works.

This area is general-
1y tow land and poor
subsoil condition is
expected

Hidiva to high cost
due to diversion of
canal and poor sub-
so0il condition

ird Option
Shortest taxiing

distance
Convenience for

‘airport operator

Large expansibility
Midiym to high cost

Difficult due to

all facilities
including utilities
pipe, cable, etec.

in airport staff
houses to be reloca-
ted prior to the
vorks and proxiaity
to the operational
area.

High cost due to the
construction of new
airport staff houses

Yot sujtable

P —

Prerequisite to
relocate all existing

facilities in the

airport staff housing
area.
High cost

Pifficult because of
VOR/DME to be
relocated prior to
the works and the
works in the limited
area ¥ith low land
close to the
operational area.

Mediug cost, no land
acquisition -

Rot suitable

Larger taxiing
distance

VOR/DHE in a new

site

installation of
ILS/GP on the north
side

Limited expensibility

o

!
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6.4 Airport Layout Planning

 The airport layout plan for Phase I and Phase II developments is shown
in Figure 6.4.1. Descriptions for each facility are given
thereafter.

6.4.1 Runway

(1) Runway Lavout

The runway layout has been discussed in Section 6.2 with respect to
aircraft operations and ship movements on Karnafuli River and ALT-3
has been selected as the best alternative. In this alternative, a
2,750 m long runway is assumed in order to permit the take-off of
"DC-10 aircraft for Jeddah with maximum paylcad and to enable the
landing of B-747 aircraft with maximum landing weight based on the
air fraffic demand forecast and the requirement of Chittagong
Airport as an alternate airport of Zia International Airport.

However, the following conditions particular to Bangladesh may
justify a 3,000 m jong runway with the extension of runway 05 by
250 m.

- There will be a possibility that long rahge flights with large
ailrcraft, (e.g. B-747) to Jeddah will be operated at Chittagong
Airport taking into account its role as an alternate airport of

ZIA and an unexpected change in demand.

- It is desirable that Chittagong Airport will fulfill an
equivalent function to that of Zia International Airport in order
to cope with the closure of ZIA in case of calamity such as
floods.

- A longér runway is desirable to provide the flexibility of

aircraft operation and alrport maintenance.
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This 250 m additional runway length will require 70 million TK which
is about 4.1 % of the total project cost and reduces EIRR by 0.4 %.

This impact to the project economic viability may be small.

However, the priority of development is glven to the facilitles
which will achieve maximum benefit with minimum investment in the
light of the current condition of the airport facilities at
- Chittagong Airport and alr transportation in Bangladesh. The 3,000
m -long rUnwdy is thus considered not to be a matter of immediate
necessity in this respect, even though the impact to the project

economic viability is small,

Therefore, the runway length for Phase 1 development is planned to
be- 2,750 m and safety for the landing will be improved by pavement
overlay, the provision of stopways, and the installation of ILS,
“etc. The land necessary for the tunway extension is planned to be
acquired in Phase I development so that the additional runway'length

can easily be provided when necessary.

The breakdown of the additional -cost for the 250 m  long runway

extension is shown in Table 6.4.1 for reference.

Table 6.4.1 Additional Cost for 3,000 m Long Runway

Ttems : Quantity Cost (1,000 TK)

Pavement Runway ' 11,250 sq.m 39,500
: Shoulder : : 3,750 sq.m 900
Site Preparation. 16,000 sq.m 7,300
Drainage ' L.S. 1,000
Land Acquisition 8 ha 6,000
Compensation ' 1,300 m 3,900
(Diversion of Power Lines) .

Air Field Lighting : L.S. : 11,500
Total B . 70,100
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(2)

(4)

6.4.3

Runway Shoulder.

The. existing 2 m wide runway shoulders.will be widened to 7.5 m in

compliance with ICAO recommendations in Phase L Development.

Turnaround Pad

Turnaround pads will be constructed at cach end of the runway in
Phase I Development in order to permit large aircraft to turn

around.

Stopway

Stopways .with a gize of 150 m by 60 m will be constructed at each
end of the runway in Phase I Developmentrin compliance with the
Civil Aviation Rules of Bangladesh, o

Runway Strip

A 300 m wide runway strip should be provided for precision approach

Category-I operations as far as practicable.

One connecting taxiway will be cdnstfucted 1,770 m from the runway
23 threshold taking into consideration the'turn—qff distance of B-
737 class aircraft and -the layout of terminai area in the-éxisting
geography. Taxiway fiilets will be constrﬁcted iaking'into account

the ground opérations af 1arge aircraft.

A parallel taxiway will not bé justified according to the. forecast

of peak hour aifcraft movements up to 2010. However,:the right of
way required for the-parallel_taxlway will be reserved in Phase 1;_
development taking into account unexpected demand and an increasing

number of large aircraft.
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6.4.4

Terminal Facilitles

This section describes the basic terminal concept to be applied to
the new terminal area. Respective facility layouts in the terminal
area will be discussed in the succeeding Section 6.5.

Typical terminal concepts include the linmear concept, the pier

‘concept, the satellite concept and the transporter concept as shown

in Figure 6.4.2. FEach concept has a lot of variations and a
combination of concepts is sometimes selected depending on the
traffic demand of an airport. Certain criteria should be observed
in the selection of a terminal concept, including;

a) Shortest walking distance of passengers;

bl Easy‘brigntation for passengefs:

c) Convenient'movement_of passengers through the terminal complex
{direction Chénge; level change and crossing};

d) Decrease congestion at each element (car park, curbside, check-
in'iobby, government control areas, concourse, walting lounge,
‘baggage clain, etc.); '

e) Aircraft maneuverability at gate positions;

f) Easy processing of passengers and baggage;

g} Minimum required number of airline and government officials;

h) Expansibility of the terminal building;

i) Low capital, operating and maintenance cbst.

For an airport similar in size to Chittagong Airport, with annual
passengers less than one million and apron size of four to five
aircraft stands, the linear concept is the most adequate concept for

the following reasons:

a) Although passenger walking distancé tends to increase in the
linear bqncept in accordance with the development of the
terminal, such a problem will not occur at the traffic level of

two to three million passengers annually.
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h)

¢)

e)

g)

The linear concept can minimize the confusion of passengers
because aircraft stands, terminal building and car park are
linearly lald out in the same direction with the orientation of

passengers.

Aircraft maneuvering is relatively simple with the linear

concept.

The linear concept Is superior in expansibility and the terminal

“building can be flcxibly expanded in accordance with traffic

demand.

Construction, operating and maintenance costs are the lowest

: among the four conbepts.

Pier and satellite concepts are generally adopted for large

airports with more than five million annual passengers.

The transporter concept is usually utilized to supplement the
other concepts in order to process the excessive peak load with

spaller initial investment.

The shape of the apron to be utilized in the 1ineér concept is

selected through the comparison of the following two alternatives.

ALT-AQ: Quadrilateral Shape Apron
ALT-AC: Cfescent Shape Apron

Terminal area layouts in cach alternative are shown in Figures

6.4.3 and 6.4.4. . Two alternatives are compared from the viewpoints

of users' convenience, construction cost, construction ease and
expansibility of facilities in Table 6.4.1. ALT-AQ is finally

selected as an appropriate apron shape.
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Table 6.4.1

Comparison of Alternative Apron Shapes

Note - G: Good

F:rFair P: Poor

—

Alternatives

e

Compalison Items

ALT- AQ

(Quadrllatela] Shape Apron)

_ ©OALT-AC
{(Crescent Shape Apron)

1.

Passenger Walking

- Distance

]

G

Maximun: 100m

{(From Car Park to Check-1in)
(From Aircraft to Baggage
claim)

G

Same as ALT-AQ

. Meneuverehility of
'Alreraft on the

Simple maneuvering

Maneuvefing will be
slightly complicated as

cheaper constructjion. cost,
smaller compensation for
houses, easier construction

|and larger expansibility.

Apron . compared with ALT-AQ.
{a. Land Acquisition |G|28 ha P{37 ha . '
. "Reguired for the | Large area will be
New Terminal Area required due to idling
o space caused by oblique
_ 1 facility layout.
‘|4. Number of Houses |G}250 nos. Pi350 nos.
| to be Compensated
5. Apron Pavement  |G[27,000m? Fl27,800m2
- Area o . ' J,-

6. Construction Ease |G|No difficulty will be F{Many deforiied slabs’
of the “Apron expected hecause of will take longer to
PaVement simple shape of the apron. leconstruct.

7. Ldng-Term GlTerminal area can be easily{P|Terminal area will have
Expansibility of expanded towards the runway a Limit in expansibi-
Terminal Area longitudinal direction. 1ity unless additional

: Economy of aircraft ground terminal units are
operation will be maintain- constructed. Distance
ed because the separation | [from the runway to
between the runway and air-| |aircraft stands will
craft stands will nrot increase in accordance
change. |with the development of

' the terminal.

8. Overall G'Superior to ALT-AC in. ¥|Crescent shape apron is

Evaluation aircraft maneuverability, utilized at large

airports, ex. Dpallas

{Fortworth Regional Air-

port, in order to mini-
mize the passenger
walking distance with
unit terminals.
Chittagong Airport can
handle expected passen-
ger traffic in quadri~

‘|lateral shape apron

with short walking
distance, and utiliza-
tion of crescent shape
apron will be un-
economical and less
cxpansible.
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"6.4.5 Air Havigatinn'Systeus-

(2)

Air navigation systems are planned to cope with the requirements for
the precision Category-1 approach runway in order to improve runway

usability and aircraft operational safety.

Radio Navigation Aid

- Category-1 ILS will be installed for vunway 23 on condition that
abpropriate' organization. for the operation and maintenance is
brovidéd by CAAB. It will Be replaced by MLS in Phase II
.development in accordance with ICAQ transition plan from ILS to
MLS. The glide path antenna will be on the south side of the
runway so that it is on CAAB property.. DME will be collocated

with the localizer antenna.

- The existing antiquated VOR/DME will be replaced by D-VOR/DME. It
will be installed about 100 m closer to the runway relative to
the existing VOR site in order to allow straight-in approaches
for runway 05 and 23.

- The existing NDB which infringes the transitional surface will be

relocated in the new terminal area.

- A middle marker will be installed for the runway 23 precision

approach.

Air Traffic Control and Aeronauiical Telecommunications Sysiem

- Most of'the.exiSfing equipment will be replaced because of their
superannuated conditions and a. necessity to transfer to the new
control'tower,without'an interruption of the routine operation.
The functions of the ekisting gystem will be maintained
basiéally,'but'the“dual frequency as stand—by condept is planned
for TWR, SMC and Emergency.
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(3)

- Communications between the Tower. and the Control Center of

Chittagong. Port Authority will be established to coordinate
approaching aircraft and oceangoing ships on Karnafuli River.

A new transmitting station. wilil be'plhnned together with NDB In
the new terminal area.'Receivjng antennas will be installed on
the roof of the administration building and control tower in the

new terminal area.

_The layout of the transmitting station, NDB and control tower
~will be discussed in the terminal area layout planning in Section

6.5.

" Aeronautical Ground Lights

Category-1 Approach Lighting System (ALS) will be installed for

‘runWay 23.

Simple Approach Lighting System (SALS) will be installed for

runway 05,

PAPIs will be installed for runways 05 and 23.

'Runway lights, runway end/threshold lights, stopway lights,

taxiway 1ights; -aerodrome . beacon, illuminated wind direction

indicators, apron floodlights will be installed. -

High intensity lights will be used in order to meet the

requirements of Category-I.

HMeteorological Observation System.

- All the existing équipment will be replacéd -becahsé they are

syperannuated and a transfer of the field observation site to the

airside is necessary.
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6.4.6

§.56.1

(1)

- New metcorological 'equipment' including a wind direction/speed
meter, transmissiometer, cellometer and other observation

equipment will be installed in the airside.

- An automated system for processing data from the cobservation site
will be intorudced.

- A branch office of Bangladcsh'MeteOrological Department will be

accommodated in the new operation center.

Access Road

-~ An access road connecting the new terminal area will be planned

so that the main access to the new terminal area will be from

Patenga Road.

Terminal Arca Layout Planming

This section describes the layout of respective terminél facilitiés
in the new terminal area. The facility layout is determined through

the comparison of four alternatives which are produced based on the

following conditions.

Basic Conditions for Altcernative Layouts for Terginal Facilities

:The new terminal area will be located in ALT-TB area as selected in

Section 6.3. A 810 m wide area up to 600 m from the runway
centerline in Figure 6.3.1 is to be 1aid out for the terminal
facilities of Phase I and Phase 1T development with minimum

relocation of houses.
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(2)

(3)

The terminal concept'fof the passengeis'telmihal complex will be a

lihear concept . with a quadrilateral shape apron  as di%cussed in
Section 6.4.4. Sle -naneuvering. parking w1ll be employed as the
aircraft parking method taking into consideration the required
number of aircraft stands. Aircraft;will_be parked with 459 nose
angle to the terminal building in order to minimize passenger
walking distance and the cffect of the aireraft engine blast.
Alrcraft parking configuration is determined.by.the comparison of

the two alternatives in Figure 6.5.1.

goM

ALT-P1 @
‘%f* Vel
X i [+}}
@*"‘& »z R 7
300M ' ' B _320M
o o ‘ R D T ‘ 150 200

SCALE IN METERS

Figure 6.5.1 'Alternatives for Aircraft Parking Configuration

ALT-P2 which locates the aircraft stands for large aircraft to the
east will reqUire a 20 m wider apron_than-ALTmPlh ALT-P1 is,
therefore, selécted as an adequate parking configuration for 1its

cheaper construction cost.
One exit taxiway will be located about 1,700 m from the runway 23

threshold taking intc account the turn-off distance aof B-737 c¢lass

aircraft.

6-32



(4)

(5)

(6)

(7)

(8)

(One passenger terminal building for both international and domestic
servicés will be planned in a one-level passenger processing concept
as mentioned in Section 6.7.3. It will be located corresponding to
the operating aircraft stands in order to minimize walking distance

for the passcngers.

The cargo terminal building and operation center will be located on

either side of the passenger terminal building.

Although the- present cargo volume at Chittagong Airport is very

_1imited due to small loading capacity of the aircraft serving this

airport, it is expected to increase considerably by an introduction
of the large aircraft reflecting local industrial activities. A

.cargo_terminal building will be, therefore, located facing the

‘airside and at the end of the terminal area in order to secure large

expansibility.

Space for a future possible maintenance area will be reserved for

one DC-10 aircraft based on the hearing from Biman. However, the

future policy on afrcraft maintenance is not clear at this time and
thus'it may be appropriate to. secure large expansibility. The cargo
terminal building and the aircraft maintenance area are therefore

located at either end of the terminal area respectively.
An access road will be connected with the terminal circulation road

at the west side of the car park in order to minimize access

distance from Chittagong City.
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6.5.2 Alternative Layvouts for Terminal Facilities

‘Alternative layouts for terminal facilities are produced based on

the following two basic considerations:
Future Expansibility:

Since the terminal area will expand'in proportion to the increase of

alr traffic demand, future expansibility 1s & very important

Separation of Functions:

Terminal facilities are classified by thelr functions into passenger
{P}, cargo (C), administration (A} and maintenance (M) areas. The
separation of these areas should be considered in the terminal
facility layout for operational ease of facilities and regulated
movements of passengers and “vehicles. FOur'alternative-plans in
Figufe 6.5.2 have been produced in compliance with the above

- considerations.

ALT-TB1: TFacilities which will be rclatively easy to relocate will.
' he located to the west of the passenger area in order %o
secure large expansibility to the west of the terminal

area.

- Cargo Terminal Building-_,
~ GSE Maintenance Garage
-~ NDB and Transmitting Station

Facilities which will not require extensive expansion and

be difficult to relocate after their construction will be

located to the east of the passenger area.
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ALT-TB2:

ALT-TB3:

- Operation Center
-~ Aduinistration Building |
- Other Covermment Office Building

-  Control Tower
- Power louse

- Fuel Farm

- Water Supply Station

Two facilities groups in ALT-TBY will be located -in
reverse to ALT-TB1 in order to secure future expansibility

to the east of the passenger area.

Facility layout is produced byieonsidering the separation
of - each functlon l.e. P C, A and M in thlS alternative.

.F30111tleS under the oporatlon of CAAB, 1i.e. the

admlnlstration area, will be located to the east of the

passenger area.

- Operation Center
- Adwinistration BUilding

- Other Government Office Buildlng
- Control Tower

"~ "Power House

-~ Fire Statlon

- Airport Maintenance Bulldlng and Garage
~ NDB and Transmltting_Statlon

- Water Supply Station

Cargo area will be to . the west of passenger area.
Facilities under the eperatibn of other organizations than
CAAB are located to the west together with the cargo.
terminal, Terminal area_wili develop te the west in the

Tuture,
- Cargo Terminal Building

- GSE Maintenance Garage
- Fuel Farm - - '
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6.5.3

6.5.4

(1)

ALT-TB4: Two facility groups in ALT-TB3 are located in reverse to
ALT-TB3 securing expansibility to the east.

Comparative Evalunation

The alternatives afe compared from the viewpoints of users' and
operators’ convenience, construction cost, future expansibility and
other criteria in ﬁhble 6;5.1. As a result of the éomparison. no
significant difference is exbected in construction cost, and ALT-TB1
is selected as an adequate plan for the following reasons:

- Large expansibility for future terminal area development can be

secured.

- Separation of passenger, cargo, administration and maintenance
areas will be sufficient although NDB and the transmitting
station will not be located in the administration area in order
to secure larger expausibility of the terminal area.

- The administration area will be located near the runway center.

- Regulated vehicle circulation will be achicved.

Terminal Area lLayout

The terminal area layout plan studied in the previous section is

shown in Figure 6.5.3. Descriptions are given below.

Apron

A 300 m by 90 m apron will be constructed for aircraft parking in
front of the passenger terminal building in the Phase I development.
The'landsidé:edge of tﬁé aprbh should be determined so that the
verticailtéil wing of B-747 may not infringe the transitional
surface inﬂnq$e—in parking configuration for the future provision
although aircraft will be parked with self-maneuvering in the
Phase I develobment as mentioned in Section 6.5.1.
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Table 6.5.1 Comparative Evaluation of Alternative Layouts for Terminal Area

b. Visibitity of Aircraft on the
Apron from the Contiol Tower

c. Visibiiit'y' of Runway thrsshold

|station is
|separate from
|other -CAAB
{tacilities.
GlControl tover is
{located facing

| the apren.

{G|Same as ALT-TBI

[facilities are
liocated closely’
leach other.

G|Same as ALT-TB1
i
i

{Distance froa Fuel Farm to
dircraft Stands)

lof fuel truck
{310 w
| )

G{Aerial distance Fl2,250 w 61,830 & Fl2,250 n
from the Control Tower 11,830 m i
{Distance froa Contral Tower { ;
‘te Runway 23 Threshold) 11 i

d. Response Time of Fire Vehicle  1G|120 sec. Fl140 see. G120 sec. Fl14d sec

{Response Time to Runway ] | i :

23 Threshold) { |

: : } — - f— — frr—

4. Refueling Convenience GlAverage hauling Flill = PI450 m, however P|380 m, however

{this distancé will
lbe longar when the
leargo terminal

[this distance wil}
|be longer when the
fcargo terminal

!
!
|
E
|
I
|
|
i
|
|
|
!
|
|
|
|
|
{
I
|
|
¢
I

frelatively easy to
{relocate to the
| west.

e oy et e i ey AR g —— At T — e r—— it

|towards the center
lof the vunway {s
[desirable, the
lextension area is-
lgenerally a fow
{land with 2 10 to
|15 m ¥ide canat.
|Biversion of the
{eanal is necessary
{and poor soil con-
|dition is expected.
|8ince the larger
|demand increase is
|expected for inter-
Inational :traffic,
Jlarge aireraft

| should be parked
lin the east of the
lapron in this
alternative. This
lrequires larger
|apron as mentioned
{in Section 6.5.1.

]

|isolated in the
|tandside when the
|cargo terminal
lbuilding is
lexpanded in the
|future. * Access
|distance froa the
[feel farw to air-
Jeraft stands will
{intrease in accord-
lance with the
{development of

| terminal area.
|Flexible develop—
|ment of the
|terainal area may -
|be prevented by
{the fuel farm
|located in the
lcenter of future
{terminal area.

|

Note = §: Good  F: Fair  P: Poor Note - G: Good F: Fair P: Poor
" Alternatives e :  Alternatives -
S ' ALT-TB1 ALT-1B2 ALT-TB3 ALT-TB4 ALT-TBI ALT-TB? ALT-18% ALT-TBd
Comparison ltems Comparison [tems
o ) T T T T — T T T ] 2 a 2
1. Passenger Convenlance -{Average walking -[70 a SE -170 = 8. Apron Pavement Area ~{z, 100 al -}z, 100 nl -{2,700 o~ -12,700 w
{Distance from Passenger Terminal |distance 10 » } | | + : o } ]
Beilding to Aireraft Stands) . | 9. Height of the Control Tower Gl23 = Fl26 = Gl23 m Fl26 n
— ; -+ (Flevation of the Eye Level | | } |
2. Cargo Handling Convenience FlAverage cargo Gl1gd a {cl260 m 6[180 " of Air Traffic Controller) { { | |
" {Distance from Cargo Terminal [hauling on the - | _ - - t , } ]
Building to Aireraft Stands) lapron 260 { 10, Long-term Expansibility of GlLarge expansibilitylPiTerainal area will |FiTerminal area will {P|Probless in direc-
- } } = Terminal Area fwill be secured |be expanded toward | |be expanded toward | [tion of teralnal
1. Alrgort Adeinistrative | : A [tovard the west by | |the east. Although{ lthe west. In this |expansion in
Convenience of CAAB | : | {locating facilities] |the extension of | {alternative, fuel |ALT-TBZ and
a. Layout of CAAR Facilities Flonly transmitting F|Same as ALT-TBL GlATL CAAB - GlSame as ALT-TH3 Iwhich will be |terainal facilities| |fara will be |location of fuel

|fare in ALT-TDS
|vill be both
lenvisaged in this
laltécnativd.

Lt cvvrar e i . s e ot o Al T —— L — ——

{ Ibailding is [building is -
| |expanded in the lexpanded in the
{ {future. [tuture.
: -+ } 4 ]
5. Yehicle Cireulation | : . { {
a. Public Yehicles and Taxis GlNo probles GiSame as ALT-TBl = |G|Same as ALT-TBl - |GiSame as ALT-THY
b. Cargo Trucks Gi¥e ' Y GlNo ko
(Passage of Cargo Trucks | i | |
in Pront of the Passenger. i ; | !
Terminal Building) i I | |
¢. Fuel Truck {rom the Outside Gl¥e Gito Gilo GiM
Alrport . I i |- |
{Passage of Fuel Truck | | !
in Front of the Passenger | | | I
Terninal Building) | i } | :
f -}~ t - S
6. Land Acquisition for the Termimal }-|28 ha =128 ha ~{7% ha -8 ha
Area | 11 . I
— : ( -+ — 8
7. Humber of Houses to be Relocated ~| 250 nos ~1250 nos -|250 nos. ~{250 nos,
2L 1 d

12. .Over;ll Evaluation

)

GlConsidered to be
{the best alterna—
|tive appreciating
lits large expansi-
Ibility and the
tocation of zdaini-
|stratiion area
Inearer 1o the run-
{way center. '
}Sepatation of
{functional ‘areas .
fte, € AW is

. lalse practically
{sufficient,

1,

1
Plinferior in terms
lof long-ters
lexpansibility

{and farther
|tocation of admin-
fistration area
|from the runway
lcenterline.

1

FlAlthough this
[alternative is
| recormendable fron
lthe viespoint of
| separation of
|funciional areas,
ldistance from the
[fuel farm to the
laircraft stand
f¥ill be long and
|such longer in
fthe fuiure.
P
]

J.

4
Plinferior in terms
lof long-ters
Jexpansibility
land farther
] location of
{administration
|area from the
| runway ceater,

o e Sttty —————
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(2)

(3)

Passcenger Terminal Building

A passenger terminal building for international and domestic
services with a total floor area of 5,400 sq.m will be constructed
in the Phase I development in front of the apron. A one-level
passenger processing concept will be abplied as discussed in_SeCtion
6.7.3. In case of unexpected increase of future demand, an
independent'international'building can be constructed in the west
adjacent area of the terminal building by relocating the G3E

maintenance garage.

The reservation of a vacant space for future international building
on the west of Phase 1 passenger terminal building is not made
because of long (approx. 100 m) and operationally inconvenient

separation between cargo terminal building and apron.

‘Cargo Terminal Building

A cargo terminal building with-a floor area of 2,000 sq.m will be
constructed in the west of the GS5E maintenance garage. Parking
space for GSE and maneuvering space for Cargo trucks are considered

in the airside and the landside of the cargo terminal building

respectively. The cargo terminal building will be expanded mainly

"to the west in the Phase 11 development in order to cater to demand

increase.
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(4)

(5)

(7)

(8)

GSE Maintenance Garage .

Although GSE such as passenger step, ground §OWer'ﬁnit, etc. will be
provided by the airlines, an area for a GSE maintenance garage is
reserved in the termional area facing the apron aﬁd in-between the
passenger terminal building and the cérgq terminal building.

- wvip

Space for a future VVIP building is reserved in the master plan

‘between the passenger terminal building and the operation center.

Operation Center and Control Tower

An operaion center and a control tower will_be located to the east

of the passenger terminal building. .They are planned to be located
adjacent to each other from operation, administration and. security

viewpoints.

Power House

A main power house. will be located in the restricted area to the
east of the control tower from the viewpoint of security. This

location will facilitate the maintenance of the aerbnautical ground
lights since the 1ights will be visible from the power house. The
noise of emergency generators will'not disturb the'paésengers due to

adequate distance from the passenger terminal building.

Fire Station

A Tire station for Category—s service will be constructed on the
alrside to the east of the power house in the Phase. I developmént.

A paved service road is plénned in front of the fire station to'

connect the fire station with the runway.
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(9}

{10)

(11)

NDB and Transmitting Facilities® Area

NDB and transmitting station shall be separated from the public area
from the security and maintenance view points. These facilities are

therefore located in the west of public and commercial area.

Public and Commercial Facilities' Area

Public and,-cnmmercial facilities including airlines, restaurant,

hotel, toilet etcﬁ will be necessary for the improvement of airport

service in future. Taking account of the function of these

facilities, the location of the area will be desirable to be
adjacent to passenger terminal area,

Public and commercial facilities' area is resereved in the west of
car park and in front of cargo terminal building. This area can bhe

also utilized for the future expansion area of cargo ftermimal

facilities ‘in future.

Road and Car Park

A car park for 280 vehicles will be constructed in the Phase I
development in the landside in front of the passenger terminal
building so that passengef.walking'distance may be minimized. An
entrance with a toll booth will be located in the west and an exit
in the east. - Parking space for taxis will be also reserved in this
car park as it is at ZIA International Airport. The expansion area

for the car park is reserved to the south.

A circulation road around the car park is planned to be basically
one way traffic for regulated vehicular fiow. However, the portion
to:the south of the car park is planned to be two lanes for f{wo way

~traffic in order to permit the direct access for fuel trucks to the

fuel farm without. passing in front of “the passenger terminal
building. . The terminal frontage road is planned to be four lanes

_i.e. a standing lane, a weaving lane and twe through lanes. Terminal

- road accessing from/to . cargo terminal area is separated from the

circulation road and is planned fto be ftwo way. A roundabout 1is
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(12)

(13)

(14)

(15}

planned for the connection of the terminal road and the access road
because it is suitable to regulate relatively light traffic as -
anticipated at Chittagong Alrport.

Adwinistration Building -

An administration building ‘housing the airport inanager's office,
an engineering office and other administration offices is required

to be separated from the operation centér because of the requirement

~of the airport orgdnization of Bangladesh. -

Independent administration office is not. necessary to face to
airside. Therfore, ‘the building is. located in the administration

~area and in the south of the aifport maintenance building.

Other Governmcent Office Building

An other governmeni office building consists of some offices for
custors, immigration, quarantine, security and police, etec, is

located next to the administration building: .

Airport Maintenance Building and VEhicle Garage

An airport maintenance building will be constructed in the landside
to the south of the operation center for the convenience of the

~airport administrator. A vehicle garage accommodating CAAB vehicles

will be located adjaceat to the airport maintenance building.

Aviation Fuel Supply System

An aviation fuel supply facility will be comnstructed by Butmah
Eastern, therefore the -area for the fuel fafm_inciuding future
expansionrspacé is reserved-1n the terminai-aréa;':lt will be

located to the east of the car park, and the road*connecfions are
planned so that the fuel truck may: access directly from the airside
and the landside. .Refuelingiof the'aifcréftnis:aésumed'to be done
by fuel:trUcks;sincerthe,introduction offaihydrant system is-

-yneconomical for this size of airport,
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(16)

(17)

¥ater Supply Station, Incinerator and Central Sewerage Treatment
Plant

It is desirable that these facilities will be located altogether
separate from the public in the eastern landside of the terminal
area from the security viewpoint. However,the water supply statiom
should be separated from the central sewerage freatment plant taking
account of sanitary condition. Hence, only water supply statlon will
be located to the west of the fuel farm, and the remaining two
facilities will be located to the east of the fuel farm.The

‘incinerator will be on the leeward side of the passenger terminal

building reiative to the prevailing wind direction, and thus will

not disturb passengers.

Aircraft Maintenance Facilities

Space for a future maintenance apron and an aircraft maintenance
hanger is reserved plan in the east of the terminal area. The
right-of-way for an access road from the landside is also reserved
in the terminal area layout plan. '

Land Acquisitioh Plan

The area to be acquired prior to Phase I development is estimated
based'on the airport layout planning and is shown in Figure 6.6.1.
The area is about 43.8 ha and includes land acquisition for the new
terminal area, the precision and the simple approach lighting system
area, and future provision for the runway extension and the parallel
taxiway. No additiomal 1land acquisition will be required in
Phase 11 development.
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6.7

6.7.1

Conceptual Facility Planning

Thié section sets. out the conceptual faciiity planning for improving
the runway pavement and the_passenger handiing concept of the
passenger terminal building which are considered particularly
important as basic conditions-to success for the preliminary design.
The more detalled facility plan, . covering all the facilities of

Phase T development, is presented in Chapter 8.

"Runway Pavement

In Section 5.2.1, it is concluded based on the soil investigation
and analysis that the existing pavement'is usable for the operations
of DC-10 class aircraft if it is stirengthened. This section
succeedingly explains the method of strengthening and repair of the

existing runway.

‘The pavement oveflay by asphalt concrete is selected for the

following reasons. The method of overlay by precast concrete slab is

“explained for reference.

Subsoil drains will be installed in order to increase the bearing

strength of the subgrade.

a) The partial defects of the existing pavement are not fatal ones
and the seftlement of the pavement preobably will not continue

becaise consblidation is estimated to have completed already.

Therefore, pavement overlay'is.effective to deal with the
existing defects and is the most ecconomical and practical
method; Even if the cracks emerge again, they can be easily
~repaired by partial :overlay or patching in:regular maintenance

work.

b) Uneven surface of the existing pavement was caused by the
previoﬁs overlay works without filling depressions. This can be
avoided by using a detailed study including elevation and
_filling plan of the runway surface prior to the overlay works.
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c) Longitudinal cracks are_mainly-lbcated-at.the old edges of the
existing runway which was widened in the early 1970s. These 1

to -2 mm - wide cracks which probably emerged due to poor

- workmanship are not major defeets. These cracks can be avoided
by careful overlay works,_in which ‘the existing cracks will be

cut in V-shape in order to prevent reflection cracks and the
constructlon joints will be laid - out at different places from

_'the exlsting cracks.

d) The requlled thickness of the precast concrete slab.will be 31
cm and the construction cost of this method is estimated to be
more than'twice that of the pavement overlay by the asphalt

concrete.

With this method, the existing depressions of the runway
_ pavemeht should be smoothed out by asphalt concrete prior to the
installation of the concrete slabs, and the installation itself
will ‘include difficult workmanship. The pavement overlay by
asphalt éoncrete is therefore apparently superior to the overlay

by precast concrete slabs.

This study proposes an economical and practicél method of runway
strengthening in the light of practices in other'airport and based
on the soil investigation aﬁd analysis during the Study Team's stay
in Bangladesh. Hdwever._detailed-investigation and analysis will be
necessary in order to finalize the pavement structure.

Construction Hethod for the Overlay %orks of the

Existing Runway Pavement

In this sectlon a constructlon method for the overlay work of the
existing runway pavement ‘is studied comparlng of the f0110w1ng two

alternative methods:
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ALT-RN: The overlay work of the existing runway pavement will be
done at night. '

ALT-RD: A parallel taxiway will be first constructed as a temporary
runway, and the overlay works of the existing runway
pavement will be done afterward, during the day.

The cost of each alternative is shown in Table 6.7.1.

The construction cost for é 2,750 m long parallel taxiway 1is
estiméted to be about 560 million TK including pavement work, site
preparation, drainage works and compensation for staff housing. The
cost difference between the night and the day work of the runway
overlay is about 40 million TK. .Thus, ALT-RD will require an
additional cost of 520 million TK compared to ALT«RN.

In case that new parallel taxiway will be constructed as temporary
rﬁnway, the parallel taxiway will be useful nof'only for the ecasy
overlay works of the main runway but also for another repair works
beside runway. And éven after the completion of overlay works, it
enable uninterrupted operations of airport in an emergency case guch

as closure of the main runway by utilizing as a temporary runway.

However, the utilization of parallel faxiway for the tenporary
runway is very rare, so that the additional investment for the
parallel taxiway which accounts for about 30% of the total cost for
such a limited utilization will not be justified because it will

reduce the EIRR by 3% and make the project economically unfeasible,
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~ As .the result  of the -above consideration, -the runway overlay is
planned to be constructed at night. The parallel taxiway will be
constructed when demand will justify its provision in the future,
~and only the right of way will be acquired for the future provision

in Phase 1 development.

Table 6.7.1 Cost Comparison of Alternative Construction Methods

ALT-RN ALT-RD
Alternatives B Day Work with
- Night Works Parallel Taxiway
. o Cost ~ Cost
Items - Quantity | (1,000TK}| Quantity {1,000TK)
1. Runway Pavement L e
a} Overlay {t=20cm) 123,760m2' 216,200 123;750m2 ~180,200
b) Shoulder Widening 41.250m% | 17,300 | 41,250m% | 14,400
- ¢) Turnaround Pads 1,400m2 6,400 |  1,400n% 5,300
d) Sub-total 239,900 199,900
2. Parallel Taxiway
- {Temporary Runway) S p
~a) Parallel Taxiway (w=45m) 123,750m 361,800
b) Exit Taxiway ' 16,200m> | 47,400
¢) ‘Exit ‘Taxiway Shoulder: > -8.100m2 1,900
d) Site preparation 100,000m° | 72,700
e) Drainage =~ L.S. 50,000
- 1) -Compensation Works 15 nos, 30,000
{Staff Housing) o
g) Sub-total 563,800
Total 239,900 763,700

6.7.3 Passenger Terminal Building -

One‘passenger tefminal building is planned fdr international and

domestic services because both.international and domestic passengers

can be handled sufficiently
from the expected level of

in a single terminal-building_judging
the demand and also because it will
economize the construction cost by avolding the duplication of
facilities such as check-in counters, tollet, etc. and facilitate

the operation and maintenance of the faéilities.
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_Typical processing levels in the passenger terminal building are
shown in Figure 6.7.1 In these plans, the one- level concept which
segregates departing and. arriving passengers horizontally . on Lhe_
ground floor, and the one-and-a-half-level concept which segregates'
them internaily on the grpund floor and the first floor are
conceivable for Chittagong Alrport. .

The iwo-level concept _whiéh.fprovides double"level_ curbs for the
terminal building will noﬁ be economically justified since the curb
length required in front'dffthe_terminal bui;ding is about 100 m

. which_is sufficientiy proviaediwith a single curb;

_Tﬁé'one level concept haéithé'following advantages over the one-and-

a-half concept:

“a) A bne—level passengerltefminal huilding_cén'handle more than one

million annual passengers without any difficully.

b) A one-and- a-half- lévél concept requires SOV'more floor area
~ than a one-level buildlng tor the sawme trafflc volume due to the
duplicatlon of fac;lities and space for ‘staircases. ~ The one
level concept is théfefore cbmparativeiy'econpmical when demand

is within its capacity.

¢c) The one-and-a-half-level concept is .associated with an
iﬂt:oduction of “a Ytoarding bridge, an escalator and an elevator
in order to facilitate the level change of passengers, which
will make the.operation and maintenance cost per flbor area
expensive for a'small terminal buildiﬁg A t0w1ng tractor and
its operator will be also required for the push-out of the -
aircraft if a boarding bridge is installed.

Based on the. above consideratlons the one-level concept is adopted

for the passenger terminal buxlding at thttagong Alrport from the .

viewpoint - of construction economy and operatlon and malntenance

ease,
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7.1

(2}

(3)

1.2

 CHAPTER 7 SCOPE OF THE PHASE I DEVELOPMENT PROJECT

General

- In this chapter, the construction items for phased'developmeht,

i.e. scope of the Phase I development project are clarified. The
airport master plan will be implemented utilizing the basic concept
of phased development in order to achieve cost-elfective

development with a minimum initial investment.

Phase I Development

To be pianned to meet traffic demands anticipated for the year 2000
based on a consideration that major work will not be required for

at least 5 years after completion of constrdctioh.

Phase I1 Development

To be planned to meet traffic demands anticipated for the year 2010

'in_order to visualize the airport development in the foreseceable

future.
Beyond Phase 11

To be planned to meet traffic demands beyoﬁd the year 2010.

Construction Ifems of the Phased Developsment

Based on the facility requirements discussed in Chapter 4, the
construption'items required for Phase I, Phése II and Future
Provision (beyond Phase 1I) are planned as shown in Table 7.2.1.
In Table 7.2.1 the mark "x" indicates the phase_in which each

construction item should be implemented.
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Table 7.2.1 Construction Items of the Phases. {1}

vehicle garages

| Future
Construction ltcoms Phase 1 Phase I Provision
(Beyond )
: Phase II
A. Civil Works _ '
1) Displacement of runway 23 threshold X
- 2) Ovériay of the existing runway X
'3) Widening of the existing runway shoulders X
4) Extension of runway X
6) Provision of stopways X
6} Provision of runway end safety area X
7} Construction of turnaround pads, an exit:
taxiway and an apron ' X
8) Construction of parallel taxiway X
9} Construction of an access road, terminal o
roads and a car park with lighting systen X X
10)_Construction of maintenance apron and
its connecting taxiway ' X
11) Construction of airport service roads X
12} Improvement of the existing storm water
drainage systen X
13} Installation of boundary and security X
fences - - . X
. I
B. Architectural Works
Construction of the following new
buildings: '
1) Passenger terminal building X X
2) Cargo terminal bullding X X
3) Administration building X
4) Operation Center .x-
5) Control tower X
6) Power House k
7) Fire station X
8) Airport maintenance building with X

7-2




Table 7.2.1 Construction Items of the Phases (2)

Construction Items

Phase I

Phase II

Future
Provision

(Beyond
Phase I1

9)

10)

VVIP Building

Other Government Office Building

X

X

C. Air Navigation Systems

.1
1)
2]

3)

4)

Radio Navigation Aids (Navaids)

Installation of a category I ILS (RWY23)
including localizer/DME, glide path and
middle marker

Replacement of the existinpg CVOR/DNME
by a DVOR/DME

Relocation of the existing NDB
Construction of external power supply

cables and airside substations for
navajds :

x {MLS)

1)

Air Trafflc Control and Aeronautical
Telecommunications

Installation of the following new
equipment:

VHF air-ground radio facilities for
acrodrome control, surface movement

_ control and emergency use

2)

3)

4)

VHF multi-channel transceiver to back-up
- the above radios

HF SSB transmitters and receivers for ATS
direct speech circuits '

HF CwﬂtraHSmitters'and'receivers for AFTR

~eircuits

5)

6)

AFTN telétypewriters:

Aerodrome control console and

- communications control unit
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Table 7.2.1 Construction Items of the Phases: (3)

| Future
Construction Items Phase I.| Phase 11 Provislon
: (Beyond v
_ Phase IIZ
7)-Aut0matic terminal lnformatlon services
(ATIS) equipment X
8) VIF link between Chittagong airport and
Chittagong port authority for direct
speech telephone and facsimile X
9) Magnetic tape-recerder for ATC use X
10) Air traffic light guns X -
11) DC power:SUpply equipment’ X
C.3 Aeronautical Ground Lights
Installation of the foliowing new lights:i
1) Pre01510n approach category I lighting
system {RWY23) X
2) Simple. approach lighting system (RWY05) X
3} High intensity runway edge lighfs and.
turnaround pad lights X
4) Wing bar, runway threshold and end lights X
5) Precision approach path indicator
(RWY05/23} X
6) Stopway lights X
7) Taxiway edge lights x
8) Illuminated wind direction indicator
lights X
9) Aerodrome beacon X
10) Apron'flood]ights %
11) Power distribution and control system for
aerconautical. ground:lights - D &
12) HT switch gear and generator stations and
cmergency generators i X
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Table 7.2.1 Construction Items of

the Phases (4)

Future
Construction Items Phase 1 | Phase 1I Provislion
' Beyond
(Phase II)
C.4 Meteorological Observation Systenm
Installation of the following new
equipment:
1) Field weather observation, collecting,
recording and display equipment X
2) HF transmitter and receiver for Met,
services X
3) HE facsimile receiver and printer X
4) Radio teletypewriters X
D. Airport Utilities
Provision of the following syvstems and
facility
1) Power supply system X X
2} Water supply system X X
3) Sewarage treatment plant X X
- 4} Incinerator X
5} Public telecommunications system X X
E. Land Acquistion and Compensation X
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8.1

8.2

8.2.1

CHKPTER.B PRELIMINARY DESIGN FOR AIRPORT FACILITIES

General

~The preliminary_ design for Phase I development pfoject has been

prepared, based on the airport facility requirements and airport
facility layout established in Chapters 4 and 6 respectively.

The design concepts, including basic conditions and assumptions,
applied design criteria, study considerétions, result of the design,

ete., are described in this chapter,

Runway, Taxiway and Apron

Runway

A 2,750 m long and 45 m wide runway with 7.5 m wide shoulders is

planned for Phase I development.

The 2,750 m long portion of the existing runway to be used in

‘Phase 1 development requires pavement overlay work to acconmodate

large aircraft such as DC-10. This portion will be overlaid with

asphalt concrete.

The runway profile of the pavement overlay .is designed considering
existing runway profile and required overlay thickness, so as to

minimize the quantity of bituminous materials.

As described in Section §.2.7, the required overlay thickness varies
as the existing -pavement structure differs at sections. The

required overlay thickness of each portion is estimated based on the

result of visual investigation of existing pavement and soil

'investigation. and is summarized as follows:
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8.2.2

8.2.3

8.2.4

:Station Number Required Overlay Thickness

No. 0 - No. 7 + 62 28 cm
No. 7 + 62 - No.12 + 19 24 cm
No.12 + 19 - No.18 + O 8 cm

No.18 No.27 + 50 - - - 27 em

The detailed process of calculation is shown in Appendix 8.1.

The required overlay thickness of the runway profile is planned in

compliance with ICAO recommendations, as indicated in Figure 8.2.1.

Taxiway

In compliance with ICAO reCommendatioh,'the width of a taxiway is
basically 23 m. However, the width of the neﬁ taxiway is planned to
be 30 m because the junctions of the taxiway with the runway and the
apron require fillets to maintain minimumiwhgel clearances for B-747

aircraft.

Taxiway shoulders 7.5 n wide will Dbe pro?idéd'on'each.side in

accordance with ICAO recommendation.

Apron

- The new épron ig designed to accommodate'one B-747 class, one DC-10

class and two B-737 class alrcraft adopting the self-mancuvering
parking configuration in'Phase I development. “Its width and depth
arc designed to be 300 m and 90 m respectively as shown in Figure
6.5.4. . | - S

Airfield Road

Airfield roads including perimefer roads and maintenance roads are

‘planned for rescue and fire fighting services,-security.patrol.‘and

maintenance of facilities as shown in Figure 6.4.1.

The width of the roads js designed to be 4 m.
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8.2.5

(2)

Grading Plan

Runway Strip

Phase I-development requires a 300 m wide runway sirip to be
precision approach runway Category-I1. The longitudinal and
transverse slopes of the existing runway strip conform with ICAQ
recommendations; hence grading of this area 1is unnecessary. The
portion of the strip more than 75 m from the center line of the
runway will be graded up to at least 110 m in compliance with ICAO

recommendations.

Hew Terminal Area

" Grading of'a new terminal area 1is determined by following

conditions:
- To secure necessary gradient for sftorm water drainage
-~ To minimize the volume of earth work

- To facilitate future construction of a parallel taxiway in the
future '

- To lift the grading elevation of the line of buildings including
the passenger terminal, cargo, and administration buildings so as

to drain storm water separately to airside and to landside
- To optimize the grading elevation of the apron so as to keep the
transitional surface free from the tails of aircraft parked on

the apron

The distance betWeen the runway center line and tﬁe landside edge of

.- the apron is determined as 360 'm basgd on the above conditions.

~ And the slope of the paVement are deternined as follows:
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(3)

8.2.6

Apron : 0.5% downward to the runway -
GSE Service Road : 2% downward to the runway
Terminal Roads : 2% upward to the passenger .
_ terminal building
Car Park . 0.5% upward to the passenger
terminal building |

Typical grading section for terminal area is shown in Figure 8.2.2.

. Localizer and Glidc Slepe Areas

Areas fdr'localizér and glide slope are planned to be graded in

accordance with ICAO and FAA recommendations.

Stors ¥Watcer Drainage Plan

Zoning of Catchuent Area

The'airport drainage system is planned so as to baSically discharge
storm water into the Karnafuli River which flows south of the

airport.

Thé catchment area is divided into the following four areas:

-a) Area to the.nbrth'of the runway ---:-++ (D)

b) Area to ‘the south of the runway and

east of the new terminal area *** """ (@)
¢) Area to the south of the runway and

west of the new terminal area "t (@)
4) New terminal area ""**- SRR SARRRE seeree (@)

Figure 8.2.3 shows the location of the above four areas.
Anong the abdve four areas, all except-d) willnbe-drained;utilizing

the existing draihage system and a new drainage system is planned

for the new terminal area in Phase I development.
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(2)

_The volume of storm water discharged into the existing channel which
lies on the east of the uew terminal area increcases due to the
construction of the terminal facilities such as buildings and
pavemeht of passenger terminal apron, carpark, etc. However, the
existing channel is 20m wide and considered to have enough capacity

for discharging the storm water.

‘Layout of Drainage Facilities

New trapezoidal channels which catch the storm water on the airside

will be located 130 m away from the center line of the runway in

raccordance with TCAQ recommendations taking account of the location

of the parallel taxiway to be constructed in the future. The

channels will be protected with brick.

Basically, thé trapezoidal channels are adopted at unpaved area and
U-shaped channels in paved areas.  And the pipe or box culverts are
laid across the roads. The storm water drainage plan for the new

terwinal erea is indicated in Figure 8.2.4.

The criteria employed for the storm water drainage plan are

summarized as follows:
a} Runoff
The ratioﬁal formula is used to estimate runoff.

_1
Q = 35p CIA

where, Q: Runoff (Cu.m/sec)
C: Runoff coefficient
I: Rainfall intensity {mm/hr)
A: Catchment area (ha)

b) Runoff Coefficient
Pavement area : 0.95

Building area : 0.90
Turf area : 0.50 (clayver soil)
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(3)

8.2.7

(1)

¢) Rainfall intensity

Based on the rainfall precipitation data from 1960 to 1968, the
following formula was produced to estimate rainfall intensity.
The process of estimation is shown in Appendix 8.2.

25,900
It = ="V 180

where, It; Ralnfall intensity for "t" times period {mm/hr)
t : Duration of rainfall (minute)

Subsurface Drainage Plan

Subsurface drainage will be provided along the existing runway
shoulders in order to drop the ground water level and increase the
bearing strength of the subgrade. The Subdrain will be laid at
least 60 cm below the bottom of the existing pavement as shown in
Figﬂre 8.2.3. '

Porous poli-vinyl chloride (PVC} pipe 150 mm in diameter will be

utilized for the subdrain.

The water will be collected and discharged into the existing canal
or trapezoidal channel by the pipe which is laid at right angles to

.the runway.

Pavement Plan

Types of Pavement

As mentioned in Section 6.7.1, asphalt concrete pavement is adopted
for the runway overlay. Cement concrete pavements is adopted for
the 'passenger terminal apren- in order to aveoid rutting by

:maneuvering and standing load of jet airCraft and also to take
~advantage of its oil-proof character. . For the taxiway, cement
_concrete_paveméﬂt is adopted based on -a comparison of the cost for

asphalt and cement concrete pavements. as.shown below:
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(2}

(3)

Unit Price of Pavement Work

Asphalt concrete pavement : 3,900 Taka per sq.m
"Cement concrete pavement : 3,100 Taka per sqg.m

Taxiway shoulders, apron shoulders, and stopway will be paved with
bricks and carpeted with asphalt concrete. This type of pavement
is used on the stopway of Dhaka International Airport.

‘Subgrade Condition

The subgrade conditions were studied based on the result of the soil
investigation and the results are shown in Appendix 5.3. -

Based on the results of the scil investigation, the design CBR value
under the base of the existing runway is set at about 5.5% and the
design K-value at the site of the new passenger terminal apron is

estimated to be .38 kg/cu.cm.

The design CBR for access'road and car pbrk is estimated to be 4.0%
based on the impfévemest of its SUbgrade with 30 cwm thickness of

qualified sand layer.

Pavement Thickness.

The pavement thickness is designedxon the basis'of'the "ICAO
AERODROME DESIGN MANUAL PART 3" and is shown in Figure 8.2.5. The
applied design criteria for the aircraft pavemeht"ére”as follows:

Design alrcraft 1 DC-10
Repetition of design load : 1,200 times

The detailed process of calculation of pdvement thickness is shown in
Appendix 8.1 and 8. 2. '

" The pavement thickness of access road and car park is determined as
‘28 cm in total  under the conditions of low frequent traffic heavy

weighted vehicles and CBR 4 % for the subgrade.
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8.3

8.3:1

8.3.2

(1)

Passenger Teriinal.Building

Concept

A new passenger terminal building will be -used for both

international and domestic passengers.

" The building, with a total floor area of approximate 5,300 sq.m, is

planned for the Phase I development as shown in Figures 8.3.1 and
8.3.2. A linear type concept with a single floor level is enployed
for the passenger terminal building based on the conceptual facility

planning in Section 6.7.3.

Zoning

The new passenger terminal building is devided into four zones, that
is, departure and arrival of domestic zones, and departure and

arrival of international zones.

In order to create reasonable and functional arrangements for these

zones, the following studies are carried out:

Alternative Zonings

Four zones mathematically make 24 permitations, out of which five

alternatives were selected as practical cases.

The selected alternatives and the reasons for their selectiion are

explained as follows:

: a)‘Alternétives of Adjacent Departure Zone of Domestic and

. International

Two alternativés are chosen and shown below. Both domestic and
‘international -departure zones are adjacent to eéch other, so
that international and domestic check-in space can be shared.
And these departure zones are located on the west side of the
building so that departure passengers éan be quickly led into

8-13



b)

the bullding from the entrance ol access road.

ALT-P1
Dom. Int'l Dom.
| < >|s—_ : : >|< >
Dep. . Dep. Arr.. . Arr,
Domestic and international departure zones arc arranged
on the west side.
c1qQ facilitles inherent in an internantional passenger
terminal buildihg can be:put together by adjoining
international departure and arrival zones. By this
arrangement, the effective use of the CIQ facilities
can be expected. '
ALT-P2 : . _ . .
Int'l Dom. ~Int'l Dom.
| <—— >]< >|< —>| < >|
Dep. "Dep. | Arr. ArT.

Depafture'zones are both on the west side, but in this.
case, the domestic and_international'departUre.zones are
opposite their ALT-P1 position. This is to allow the
domestic - departure zone to be near the domestic

aircraft stand.
Alternatives of International Zone in West Side
Three alternatives'are chosén and shown below, in which the west

half of the building is alloted to international zone in

consideration of aircraft parking positions-on the apron.
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ALT-P3 :

Int*1 - Dom,
[« > | €« |

Arr. Dep. Dep. Arr. ‘J

Domestic and international depértﬂre zones are next to
each other at ‘the building cenfer. This layout
promotes effective utilization of the check-in lobby.

ALT-P4 :
Int'l Dom.
< -] — >
Dep. Arr. Dep. Arr.
The 1ipternational departure zone to the west of the
international arrival zone s0 as to swiftly guide
departure passengers to the building. As for the
domestic zone of the east half of the building, the
departure zZone is alsoc on the west side, next {o the
international arrival zone.
ALT-P5
Int'l Dom.
< — | >
Dep. Arr. Ary. Den,

International and domestic departure zones, in which
major future expansion is expeccted, are arranged at the
east and west ends of the building in order ¢to

facilitate future expansion.

{2) Comparison of Alternatives and Conclusion

ALT-P2 is selected among the above five alternatives based on the
“comparison shown in Table 8.3.1.
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Table_8.3.i Comparison for Zoning of Passenger Termiral Building {1)

Note : "G" indicates Good
"F" indicates Fair
"P" indicates Poor

" Alternatives

- ALT-P3

Cle

b ey

1

P

=0

D D A, A
Dom Int'l Dom

D, D A, A,
Int'l Dom Int'l Dom

1. Convenience for
Passengers

1.1 Walking DiStahce
(Maximum distance
in airside}

1.2 Crossing of
International
and Domestic
Passengers’
Flow on apron

1.3 Utilization of'
Curb Side '

2. Convenience for
Airlines

2.1 Effective Use of
-Check-~in Lobby

About 160m N _

Distance between domestic

departure and the farthest
aircraft

{The longest distance)

Therée are 6 crossing
points.

Control of passengers on
apron is the most
difficult.

Departure passengers.

can be quickly conducted
to terminal building.
Traffic congestion is few
infrequent because of the
complete separation of
departure and arrival.

|As international and

domestic departure zones
are adjacent, the common
use of check-1n lobby is
possible.

About 120m .
Distance between domestic
departure and the farthest
aircraft

(Medium distance)

There are 3 cressing
points.

Contrel of passengers on
apron is a lititle
difficult.

Same as ALT-P1

Same as ALT-P1

About 95m

Distance between domestic
departure and the farthest
aircraft :

(Short distance)

No crossing point

Control of passengers on

lapron is easy.

As arrival zones are
geparated into east and
west, traffic congestion
may be caused frequently.

Same as ALT-P1

About 95m
Sare as ALT-P1
{Short distance)

| 5ame as ALT-P3

Same as ALT-P3

The zoning of this
alternative is complicated
and traffic congestion

may be caused frequently.

Common use of check-in
lobby_is impossible.

About 95m

Distance between domestic
arrival and the farthest
aireraft

{Short distance)

Same as ALT-P3

Same as ALT-P3

As departure zones are
separated into east and
west, traffic congestion
may be caused frequently.

Same as ALT-P4
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Table 8.3.1 Cowparison for Zoning of Passenger Terminal Building (2)

Alternatives

o

DD A, A
Dom lnt‘l Dom

D, ., A A
Int'l Dom Int'l Dom

s
£

1 ° (= | e
L : . i
D A, D A, D A, A D,
Int’1 Dom Int'l. Dom

2.2 Baggage Handling

3. Convenience for
Airport Authority

3.1 Secutiry

3.2 Operation for
C.1.Q. Facilities

4. Expansibility

5. Overall Evaluation

Since baggage handling
areas for depature and
arrival zonés are-
separated at the middle
of building, baggage
handling 1is easy.

Since international and -
domestic departure zones -
are adjacent on the west
of the building, security
operations is effective,.

As C.I.Q. for depature
and arrival zones are
adjacent, management and
operation of C.1.Q. are
easy,

As departure ‘and arrival
zones are separated in the
building, expansion is
easy. :

2nd option

~ Easy expansion

- Effective utilization
of curb side

- Effective comnon use of
check-in lobby

~ The longest walking
distance and 6 crossing
of "international and
domestic passengers’
flow on apron are

seriqus disadvantagas.

Same as ALT—Pl,

Same as ALT-P1

Although €.I1.Q. facilities
for departure and arrival
are divided, the _
facilities can be managed
and operated in terms of
the building size.

Same as ALT-P1

Most suitable

- Easy expansion _
- Effective utilization
" of .curb side. - '

- Effective common use of

check-in lobby _

- ‘Shorter walking distance
on the apron as:compared
with ALT-P1

!

Since baggage handling
areas for arrival zone
are divided into easf and
west ends of the building,
baggage handling of
arrival is not efficient.

Since international and
domestic departure zones
are also adjacent on the
middle of the building,
security operation is
effective.

Same as ALT-P1

‘1As arrival zones are
1divided into east and west

ends of the building,
expansion is not so easy.

Not suitable _
- Not easy expansion

- Frequent curb side
congestion

Raggage handling procedure
is not efficient becuase
of a intricate order of
departure and arrival
Zones.

Security operation is not
effective due to the
separation of infter-
naiional and domestic
departure in the building.

Same as ALT-P1

Expansion is not easy
becalse of the complicated
order of zoning in the
building.

Not suitable
Same as ALT-P3

Since baggage handling
areas for depature zone
are divided into east and-
west ends of the building,
baggage handling of

E departure is not

efficient.

Same as ALT-P4

Same as ALT-P1

As arrival zones are
located at the middle part
of the building, expansion
for the arrival 7ones is
not easy.

Not suitable
Same as ALT-P3
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8.3.3 Architectural Design

The building will have a modern design and will be equipped with
facilities suitable for the second gateway of Bangladesh. Climatic
and natural conditions such as high temperature, heavy rainfall,
flood, and monsoon will also be considered in the design of the

building.

An international baggage belt conveyor is laid out to connect from
check-in area to baggage make-up arca through departure custowm area.
By this layout only suspicious baggage judged by custom officer are
picked up and checked on the custom counter. The remaining baggages

can be conveyed to baggage makek-up area directly.

By the opérational requirement of this counftry, the space of a

scanner is reserved in the international baggage break-down area.
A public-address system and airport security system including'closed
circuit television (CCTV) and electrical auto door are considered

necessary and will be installed.

The building will be a reinforced concrete structure with

7.0m x 7.0m standard spans for economical construction.
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8.4

8.4:1

8.4.2.

Other Buildings

Cargo Terminal Buildings

A cargo terminal building with a total floor arca of approximately
2,000 sq.m is planned for the Phase I development as shown in Figure
8.4.1. '

The cast side of the building will be a domestic cargo terminal, and
intcrnational facilities are planned on the west side facing the
apron. Offices are located between the domestic and international

facilities.

The cargoe Storage area will be a single story steel frame structure
with a high ceiling to permit casy cargo handling, and to be
flexible for internal rearrangement and possible future
mechanization. The office portion will be a single story reinforced

concrete structure.

Operation Center and Control Tower

The operation center and control tower are planned as shown in
Figure 8.4.2.

The operation center is pilanned to be about 1,100 sq.m in total
floor area to meet the requirements for the Phase 1 development.
The building will be a two story reinforced concrete structure.

The height of the control tower is planned to be 22m above the
proposed ground level {eye level 23.0m above sea level) in

compliance wifh FAA standards. This height was determined so that

the runway thresholds may be visible from the VFR room. The control
tower dis designed to be a reinforced concrete structure and to be

structurally capable to accomodate a radome on the roof.
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8.4.3 Administration Building

8.4.4

8.4.5

The administration building is planned as shown in Figure 8.4.3.

The total floor area is estimated to be abouf 700 sq.m to meet the
requirements for the Phase I development. The building will be two
story reinforced concrete structdre.

Fire Station

The fire station is planned to have a floor area of approximately
450 sgq.m so as to accommodate two major vehicles, one rapid

intervention vehicle, one fire jeep, and twe ambulance cars.

The Tire station will be a one story reinforced concrete structure.

The floor and elevation plan is shown in Figure 8.4.4.

Alrport Maintenance Building

The airport maintenance building is planned to have a floor area of
300 sq.m, the same as the existing airport maintenance building.

The building will be a one story reinforced concrete structure.

A garage will be provided for the airport administration and
mainfenance vehicles adjacent to the building. The garage will have
é floor area of approximately 170 gq.m to accommodate the vehicles
presently owned by the airport. The structure is planned to be

reinforced concrete,

8-24°



o .:T;P %
— IRPORT
8 | —L R
W o T r LA TI}. w \ET
§§ | STORAGE} capp opFiCE
| N W d
7.00 .~} 700
210
FIRST FLOOR PLAN
¥ l —T
— {ADOMINIS~
8 TOLLET B TRATION
r~ __h—F B OFFICE
3 _
9 ol N TJ”"““_-‘\Fgg
8 . CONFERANGE
e (HALL
< CANTEEN AL ROOM
| - R |
|
L]
|
|l Gl
_1___._._,J
Lo 70 | . |70
(;Eii> : ‘ 2100 .

GROUND FLOOR PLAN

Note : This dtawi_ngrdoes n_oi: bind the final concept of the building.

Figure 8.4.3 Adiministration Building Plan

8-25




=
o
—i
P
5
0ct o
o
065°] Co'o -
Bb £
] armd
o P
=
ot =
o a =
: 0
e e ——— e 5 @
LT | S 2
e —— " !
L e Tl iy O e
. N |
] —_— a.u_.
[#)
llllllll S 2
1 “l..l,lliu‘..ltl\....:\ Iilw ! m m
_..n!r..l.llf..fl..f. i .
e e g m
' ! [E— Y Cﬂ
@
IIIIIIII 1
1 .ll.l....ll.l.l-..l... I m i m m ...ﬂﬁu
T L Tomed O 0 0 -
. el
» - L . | 2
0
b
e T ety m @
b b= P m o M @
e T L T e e Ho 9
o . :
: X [T
S = &
" , g = | B4
. = TLu = al M &
| WMHHHHHHH“\ W mw g Wm. o
< <)
. = 10 A 2 e
73 =
. il_ ..G........l..l..!r...! . _!_ .
2 :
o S @ mw | m .
= A~
LJIWL_ &
% WO
C .
- ” Tog
5 = — X
< o : m
= B o i _
s [ pPRES o
&)
= A= mw :
= =] $
Z e .
k S :
] — .
_ = ul“ _
e y 0 H

B-26







8.5

8.5.1

8.5.2

Access Road and Car lark

Airport Access Road

The airport access road is planned to be connected with Patenga road
at-the point to the south of the new terminal.area. as shown in
Figure 8.5.1. The total length of the road to be constructed is
about 6006 -m.

The width of the access road with one lane for each direction is
designed to be 6 m with a 0.5 m wide shoulder on each side.

Asphalt'concrete is adopted for the pavement of the access road by

economical recason.

The shoulders will be covered with weeds.

Terminal Roads and Car Park

In order to minimize parking space, a 90° parking configuration is

adopfed for this plan., The dimensions of the unit parking space are

5m x 2.5 m and the width of ‘the aisle in the parking area is

determined to be 6 m.

The width of the terminal roads with two lanes are designed to be
7 m except for the terminal frontage road. The terminal frontage
road consists of two through traffic lanes, one weaving lane and one

standing lane, and is 13.25 m in width.
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8.6 Air Navigation Systems

Preliminary'design for the air navigatlon systems was carried out
based on studies of the existing facilitics and master plan. The

system diagram and layout plan are shown in Figure 8.6.1 and 8.6,2.

8.6.1 Radio Ravigation Systcm

(1)  VOR/DME

A new VOR/DME is planned to replace the existing one. Doppler type
VOR is selected for the following reasons:

- to improve the accuracy of the radar systenm by reducing the
influence of a hill located 4 km to the east,

- to improve the accuracy of the radar system by reducing the
influence of flood water that occasionally surrounds the existing
C-VOR/DME site. |

This equipment will be located 135 m from the threshold of runway 23

and 250 m south of the runway centerline so as to allow for a

straight-in approach for both runway 05 and 23.

(2) KkbpB

The existing NDB equipment will be relocated to the west of the
terminal area to back-up navaid for DVOR/DME and homing beacon.
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- (2)

8.6.2

ILS

ILS will be provided to meet the Opefational condition of the
precision approach category I if CAAB can and will provide the
appropriate organization for the operation and maintenance of the

equipment .

ILS/LLZ and GP is planned at the standard location based on the JCAB
and FAA standard.

The middle marker is planned to be 930 m from the runway threshold
on the extended centerline of the runway 23.

The DME co-located with LLZ is blanned to allow approaching aircraft’
to establish the meeting point with the glide slope for the descent,
and to avoid radiation interference by DME co-located with VOR

because of the close range.

Aergnautical Telecommunication and Air Traffic Conlrol System

“The system concept of the aeronautical telecommunication and air

traffic control system is the same as the existing one. The

transmitter antennas for VHF air to ground communication is planned

‘at the NDB station site., The receiver antennas site is planned on

the roof of operation center. The emergency transmitter and receiver
is planned independently - because of its important function. The
existing one will be wused with other frequencies by using a multi-

channel VHF transceiver.

A multi-channel VHF transceiver -is planned at the Aerodrome Control
Tower to back up the VHF air to ground communications and to
maintain the existing function of -aercdrome flight information

service. A HF—SSB communication system is also planned for the

_acronautical fixed service by CW morse and ATS direct speech

-aeronautical Tixed services. The transmitter and receiver sites are

planned at the NDB station site and on the roof of the operation
center respectively.

8-32



B.6.3

1)

This IF SSB communication system includes a channel for
meteorological service because this function is provided at the
existing meteorological - observation room -to commuznicate with the
Dhaka Office, This room is planned to be located in the new

operation center,

An Automatic Terminal Information Service (ATIS) is planned in order
to upgrade service to a level commensurate with its classification

as the alternative airport to ZIA.

The development of an_aerodrdme control consblé_and'the provision of

a communication control unit are planned so as to cope with the

development of Aeronautical_Telecommunication and Air Traffic

Control System.

A magnetic tape recorder with 12 channels is also planned to be
newly installed to provide recording capacity for new communication

systems.

A VHF 1link, facsimile and direct telephone line are planned to
‘maintain the reliability of the cqmmunication,between:thé aerodrome

‘control tower and the Communication Center of Chittagong Port

Authority for .the control of the oceangoing ships on Karnafuli

River. -

Aeronautical Ground Lights - .-

Replacement of all the existing aeronautical ground lights is'
planned to meet the requirements for a precision approach runway,
Category 1. The layout plan is shown in Figuré 8.6.3.

Approachk Lighting Sysiem {(ALS) -

An approach lightihg system for runway 23. is planned by the
precision approach runway Cat-I lighting system with the barreite
center'line-system. A simple approach lighting]syétem is planned
for runway 05. ' ' -
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(2)

(3)

(4)

{5)

Precision Approach Path Indicator (PAPI)

A preclgion approach path indicator is planned for both runways 05
and 23.

Runway Edge Light

A high intensity runway edge 1lighl is plannéd to meet the
performance of Category I.

Rupway Wing Bar Threshold and End Lights

Precision thrcshbld, wing bar and end 1lights are planned for
_runway 23, YNone-precision threshold and end lights are planned for
runway 05. '

Qther Liggts

Taxiway edge and turnaround pad lights are planned. IIluminated
wind directional indicator lights are planned on both runway 05 and
23. An aerodrome beacon is planned at the NDB site by the exclusive
post. Five sels of high pressure sodium and metal halyde lights are
to be installed on the apron to light the 4 parting spots,

Control Panel and Others

Thé logical control panel, constant current regulator and power
distribution board for the aeronautical ground lights are to bhe
located in the power. house. The control console for aeronautical

ground lights is to be located in the control tower,
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8.6.4 Mcteorological Obscrvation System

(1)

- (2)

(3)

All meteorological obseivation systems and equipment are to be

replaced by new ones. The design is based on Annex-3 of ICAQ.

Field Weather Equipment

The foliowing equipmeﬁt is'plahned in the observation station of

runway 23.

- Wind sensor (Speed/direction)
- Thermometer/hygrometer

- Precipitatioh gauge |

- Transmissometer (RVR)

- Ceiloneter

Tn ‘the observation station of runway 05 only wind sensor
{speed/direction) Is planned.

‘Data Processing Systes

An automatic data collecting and recording system is planned to
process the weather data transmitted from the field weather sensors.
A branch LED-display is plahnéd at the aerodrome control console to
display the data of QNH, wind direction, wind speed and RVR. A
weather repoff desk is aléo'planned to include a video weather data
display unit, a computer énd keyboard and weather report printer.

Others

Five automatic send'and receive radio teletypwriters are to be

instaliéd. A HF-8SB transmitter and receiver, a HF facsimile

. receiver and printer are also planned to provide services provided

by éxistinglequipment without disruption.
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