J 6.1. Kesimpulan

sebagai berikut:

BAB V1

KESIMPULAN

1. Tipe non-instrument runway 3 C

Berdasarkan kepada hasil penelitian, analisa dan pembahasan yang
dilakukan oleh penulis didapat kesimpulan sebagai berikut:
Runway pada Bandara Tanah Merah mampu didarati pesawat terbang F-27 dan

sejenisnya setelah dikembangkan (Gambar 6.1). Adapun data teknis adalah

Kondisi Awal Hasil Rancangan
N Dimensi runway 1050 mx 20 m 1300 m x 30 m
' Dimensi taxiway Mmx15m 55mx23m
Dimensi apron 60 mx40 m 80mx50m
- Overrun 07 :50m
- Overrun 25 :50m
- Lebar shoulder : 20 m (kiri) + 20 m (kanan)
- Lebar strip 1150 m
Memanjang Melintang
Kemiringan: Runway 0,10 % 1,5%
Shoulder 0,10 % 2,5%
Taxiway 0,10 % 1,5%
Apron 0,5% 0,5%
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2. Konstruksi perkerasan runway, taxiway dan apron yang telah ada masih
mampu memenuhi persyaratan untuk melayani operasional penerbangan

pesawat sejenis F-27.

6.2. Saran

1. Perlunya pemahaman istilah-istilah asing yang berkaitan dengan
perencanaan suatu Bandar Udara schingga akan dihasitkan suatu

| perencanaan yang mudah dipahami oleh pelaksana pembangunan.

; 2. Kelengkapan data-data yang diperlukan dalam perhitungan perencanaan

]

|

suatu Bandar Udara perlu diperhatikan.
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DEPARTEMEN PERHUBUNG AN
DIREKTORAT JENDERAL PERHUBUNGAN UDARA
BANDAR UDARA TANAH MERAH
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I . INFORMASI UMUM BANDAR UDARA

. NAMA KOTA

. BANDAR UDARA

L KELAS BANDARA

L PENGELOLA

. JAN OPERAS]

L KLASIFIKASI OPERASI

L KEMAMPUAN OPERAST

. PELAYANANKLLU

. KATEGORT PKP ~ PK

0. KOORDINAT LOKAST

1, ELEVASI

2. DPPU

3. METEO

. 4.JARAK BANDARA KE KOTA TERDEKAT

5. TERMASUK - PROVINSI

| - KABUPATEN
- KECAMATAN

6. ALAMAT
7. KODE

: ICAQ
IATA

* TANAH MERAH

: TANAH MERAH

S AY .
: DITJEN. PERHUBUNGAN UDARA
: Q7.00 - 17.00 WIT

: UN ATTENDED

: DHC-6 / Hs-748

CTIDAK ADA

t1(satu)

1060707 S - 14016 E

18 M/ 83 FT

: TIDAK ADA

: ADA

: DALAM KOTA

PAPUA

: BOVEN DIGOEL

t TANAH MERAH

: JL. ATRPORT TANAH MERAH

¢ WAKT
: TMH

iI .-DATA PERSONALIA DAN PERUMAHAN

PERSONALIA
1. KEPALA BANDAR UDARA
NIP
- PANGKAT/GOLONGAN
a INSTANSI

2 JUMLAH PERSONALIA BANDARA

J‘ a . TENAGA ADMINISTRAST
| : 1. GOLONGANTIV
RN 2. GOLONGANTIY
3. GOLONGANTI
4. GOLONGANT

: SUTRISNQO SUMARDJO

: 120092729

: PENATA MUDA TKY I11/b

: BANDAR UDARA TANAH MERAH
DIREKTORAT JENDERAL PERHUBWNGAN
UDARA

- orang

- orang
.- orang
orang



b . TENAGA TEKNISI
1. GOLONGANTIV
2. GOLONGANIII-
3. GOLONGANII
4. GOLONGANI

c. TENAGA OPERASIONAL
. GOLONGAN TV

. GOLONGAN II1

. GOLONGANTII

. GOLONGANNI

$a W N e

3. PENDIDIKAN

SARJANA
SARJANA MUDA
SLTA

SLTP

SD

8 ep TP

R . PERUMAHAN
-TYPE 70
- TYPE 50

III . FASILITAS BANDAR UDARA

A . FASILITAS LANDASAN
1. LANDASAN

A . Ukuran

B . Konstruksi

. Arah
SHOULDER STSI T
SHOUILDER SIST 1T
. TAXIWAY
. APRON
. OVER RUN
. KEMAMPUAN

~NOom A RN

B FASILITAS BANGUMNAN
1. BANGUNAN TERMINAL
2. GEDUNG OPERASIONAL
GEDUNG KANTOR
GEDUNG NDB
GEDUNG GENSET
GEDUNG PKP - PK

gihw

112

- orang
1 orang
i orang
- orang
- orang
- orang
4 orang
i orang
- orang
- orang
3 orang
i orang
4 orang
2 UNIT
2 UMLT

£ 1100 m X 2
L 70 m X 15
60 m X Qo
50 -m X 50

: 1050 m X 20 m
: Aspal Kolakan .
: 07 /25

: 1100 m X 21

m
m
m
m
m

X 10 =120 m2
20 X 6 =120 m2
X 4 = 24 m
X 6 = 48 m?
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: DHC - 6 TWINOTTER/ HS- 748



II.

- Lampiran 2

EVALUASI DATA & INFORMASI AERONAUTI&A Hal 107
BANDAR UDARA

UMUM
1. Nama Derah / Kota / Provinsi
2. Nama Bandar Udara '

3. Kelas Bandar Udara

4. Pengelola

5. Jam Operasi

6. Klasifikasi Operasi

7. Kemampuan Operasi

8. Koordinat ARP

9. Temperatur Rata-Rata / Tahun
10. Elevasi Aerodrome

11. Jarak dari Kota

12. Alamat Bandar Udara

13. Nomor Telepon & Facsimili

: Tanah Merah, Boven Digoel , Papua

: Tanah Merah

: IV

: Direktorat Jenderal Perhubungan Udara
:Q7.00 - 17.00 WIT

: UN ATTENDED

: DHC-6 / HS5 - 748

:0007.07.5-40.16 €

(18M /83 FT
tDALAM KOTA
s JLN AIRPORT TANAH MERAH
: (0975) 31097

FASILITAS AREA PERGERAKAN PESAWAT

1. Runway (RWY)
a. RWY Designation/Azimuth
b. Dimension (Lenght X Width)
¢. Strength

s/d - 100 m
100 s/d 200 m
200 s/d 300

m
300 s/d 1400 m
1400 s/d 1460 m
1600 s/d 1870 m
1870 s/d 2220 m

e. Surface

2. Stopway (SWY)
a. Dimension (lenght x Width)
b. Longitudinal Siepe -
c. Strength
d. Surface

3. Taxiway {TWY)
a. Dimension (lenght x Width)
b. Strength
. Surface
d. Rapid Exit TWY
e. TWY on Bridges

: 07 dan 25 :

: 1050 M X 20 M

: DHC-6 / HS. 748
d. Longlfudmal siope dari RWY -

: Aspal Kolékén

cTOM X 15 N
s DHL-6
1 Aspal Bepetesst dalon '



4. Apren Hal 108
a. Dimension (Length x Width) : 60 Mx40 M.
b. Distance between Edge of RWY
and Edge Of Apron 70 M
¢. Surface : Aspal Renmtmsi Kdokon
d. Strength - DHC-6 /HS - 748
5. RWY Strip . ‘ _
a. Dimension (lenght x Width) 1100 Mx62M -
b. Surface ¢ Rumput
¢. Slope :

6. RWY Shoulder
a. Dimension (Lenght x Width) 12 x (1100 M x 21 M)

b. Surface : Rumput

7. Turning Area
a. Surface 0

b. Strength o c A

TIT. MARKINGS :
1. RWY Marking

a. RWY Designation Marking t-
b. Threshold Marking | -
RWY Center Line Marking P -
. RWY Edge Marking 0%
. Fixed Distance Marking 0 o
. Touch Done Zone Marking ‘-
. RWY Side Strip Marking | P

o

W e oo

2. TWY Marking -
a. TWY Center Line Marking / .
Nosewheel Line Marking P
b. Taxi Holding Position Marking -
c. Taxiway Intersection Marking P -
d. Holding Bays and Taxi Holding Pesition -

3. Apron:
a. Apron Edge Line Marking -
b. Traffic Line Marking e
c. Clearance Distance on Aircraft Stand

IV. OBSTRUCTIONS
N 1. Obstructions within Take Off/Approach Area :
S a RWY ..., : Distance ............ 1 Height .......... & Slope ............
b. RWY ... . :Distance ...........; Height .......... & Slope .......... 3
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1. TELEKOMUNIKAST Hal 103
e R I T S e e !
. [ on f < pd Y J X -+ 1
Ni _ na wa MERK/TYPE FREQ. | opmast S KONDISJ. |
i
]
1. | Single Side Band sBX-100 -6811.2 KHZ 07.00-17 .00 1 60 % (BALK %
' EX/KARNA -6886 KHZ :
- -5863 KHZ !
5782 KHZ. [
|
2 | VHF DITTEL/ . | 1221 MHZ - 1 RUSAK BERAT |
2 NAVIGASI - o
NO NAMA | MERK/TYPE | FREQ. | MWLAL ) o1 konorst
! " OPERASI -
L NON DIRECTION | NAUTEL/ 295 KHZ | 07.00 -17.00 2 UNIT 7“> Te(BALK
N BEACON(NDB) ND.2005
e BEACON NAUTEL 205 KHZ | 07.00- 17.00 TUNIT | 75% (BAIK)
MONITOR
RECEIVER B )
2 PERALATANLISTRIK
NO NAMA | MERK/TYPE | kapastTAS | vour | MYMAL T qimian| konbtst
) GENSET YANMAR TF | 5 KVA 220 1994 1UNIT | 65 %
- 105 1 (BATK)
I
= |
< SOLAR CELL - 1991,1994, 3UNIT ‘ IUNIET i
1998 RUSAK |
aungt |
. '\, L BATK
D . PERALATAN LAIN-LAIN
1. PERALATAN VISUAL AIDS o
NAMA i MUL AT | !
N ME S| KAPASITAS | VOLT | UMLAH | KONDLST
MO pmeavaran | MERKTYPE|IOPASITAS | YOLT- | oppasy | TUMLAM | KONDIST |
{ WG SOCK - . . 1 BALK |
4
i
I
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Hal 104
3 PERALATAM PKP - PK |
MAMA MERK/TYPE FEA’\AN&?‘ JIAN MULAL JUML AN KOMDIST j
NQ ’ DA S ORPERAST I B
1 FORTABLE ALPTNDO MULTYPURPOSE | 1993 1 BUAH 60 %
\ ‘ (BAIK)
i £ FORTABLE YAMATO MULTYPURPQOSE | 1997 1 BUAI 60 %
‘ (BAIK)
4. PERALATAN PEMELIHARAAN BANDAR UDARA |
NO NAMA MERK/TYPE MULAT JUMLAH KONDISI
_____ : : COPERAST
1 MOWER TRACTOR YANMAR - 1996 1 UNET BAIK
2 MESIN POTONG 19921699 5 UNIT 3 RUSAK
RUMPUT ' 2 BAIK
i
5. JALAN DAN TEMPAT PARKIR KENDARAAN | __
. . TAHUN LUAS
EMPAT PA STRUKS PIS
NO TALAN DAN TEMPAT PARKIR KONSTRUKST PEMRUAT AN (M2) KONDY ST
IV . ANGGARAN PEMBANGUNAN DAN RUTIN
A. PEMBANGUNAN

'-\\

~. 1 FASILITASBANDAR UDARA

. 2000
2001
2002
2003

I

L TAHUN ]

KEGIATAN

| FIsIK |

___REALISASI(%)

_KEUANGAN




2 FASILITAS KESELAMATANPENERBANGAN

Lampiran 2

pIP
TAHUN

Hall105_ . . .|

AL T ACST (% 3
INEP YO )

FISIK

KEUANGAN

2000
2001
2002
2003

KEGI AT AN BIAY A
(000)

3. ARMADA UDARA PERINTIS

oIp KE

GIATAN

2000
2001
2002
2003

NO

Eow N =

| qumLaH

TAHUN

RUTIN

URAIAN

| PAGU

2000 |
REALI | PAGU
H5ASI

T BIAYA

AST

RELANJA PEGAWAL
BELANTA BARANG
BELANTA PEMELTHARAAN
BELANTA PERTALANAN

)

T A H U

REALIS |

| FISIK

_REALISASI (%)
. KEUANGAN

128.676.000

34.808.000
42.849.000
5.200.000

REALISASI |

200126 843

34837570
42849000
5.200.000

| 211533000

V . DATA STATISTIK DAN KAPASITAS PELAYANAN

A . DATA STATISTIK

PESAWAT

2000
2001 -
2002 -

2003 us

1.603

PENUMPANG

T BARANG |
o {Kgy

" BAGASI
(Kg)

11.179

283013413

99




Lampiran 2

Hal 106
B . FREKUENSI PERGERAKAN PESAWAT
INTERNASIONAL
§ . -RE
PESAWAT TUTUAN OPERATOR rﬁ’;ﬁg@g”
2000 . - - T
2001 - _
2002 - - -
2003 - ; ]
DOMESTIK
PESAWAT TUTUAN OPERATOR Fﬁf\‘l“@;ﬁn |
2000 ] )
2001 . ) )
2002 (TAMRH MERAEh).. (MERAUICE) ! h
2003 WAKT - WAKK MINA | 3 X SEMINGGU
| WAKT - WAJJ I MINA | 2 X SEMINGGU
Clrwpot MERAH) = Soximanti yoerpuss) J




V.

PERALATAN NAVIGASI

Q.

52

Non Direction Beacon ( NDB )

a. Location

b. Coordinate - -

¢. Function :

d. Emission .

e. Frequency | 1295 KHZ
f. Dual / Single Set : Single

g. Power Qut Put -

h. Coverage -

i. Main Power Source : Solar Cell
j. Standby Gen Set

k. Tgl. Commissioning Flight Check bemkufnya

l. Tgl. Periodical Flight Check tearakhir

m. Operating Hours

n. Instrument Approach Procedure

DVOR

a. Location P -
b. Coordinate -
c. Call Sign / Identification -
d. Frequency :
e. Coverage ' -
f. Duai / Single Set P -
g. Main Power Source R
h. Power Qut Put -
i. Standby Gen Set P
j- Tgl. Commissioning Flight Check ber 1kuTnya
k. Tgl. Periodical Flight Check tearakhir
l. Classification Status

m. Operating Hours

n. Procedure Approach / Take Off

DME

a. Location D
b. Coordinate -
c. Call Sign / Identification -
d. Frequency '-
e. Coverage S
f. Dual / Single Set -
g. Main Power Source -
h. Power Qut Put -
i. Standby Gen Set

J- Tgl. Commissioning Flight Check bemkufnya
k. Tgl. Periodical Flight Check tearakhir
L Classification Status

m. Operating Hours

n. Procedure Approach / Take Off

: TANAH MERAH

Lampiran 2
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:07.00 - 17.00 WIT




VII.

4. ILS ( Instrument Landing System )

a. Location (SEL/LOC 3000 German) Freq. -
b. Glide Slope (SEL/GS 3000 German) Freq. -

¢. Middle Marker(SEL/M 3000 German) Freq.

i

d. Out Marker (SEL/M 3000 German) Fregq. ;-

5. Wind Direction Indicator
6. Type of Flighlr Procedure

LIGHTINGS

1. Signaling Lamp

2. Aerodrome Beacon

3. Approach Lighting System .

4. VASI System

5. Circling Guidance Light

6. RWY Lead-in Lighting System

7. RWY Threshold Identification Light
8. RWY Edge Light

9. RWY Threshold and Wing Bar Light
10. RWY Center Line Light

. 11 RWY Touchdown Zone Light

12. SWY Light

13. TWY Center Line Light

14. TWY Edge Light

15. Taxi Holding Position Light
16. Visual Guidance System

FASILITAS KOMUNIKASI
1. Aeronautical Mobile Service ) AMS )

: WIND 50CK

1.1 MWRA ( Major World Air Route Area) :

1.2. RDARA ( Regional Domestic Air Rom‘e Area)/FSS (thh‘r Service Station}

a. Call Sign
- b. Frequency
- Emergency Frequency
¢. Operating Hours
d. Coordinate Link .
- Direct Link
- Intercom

3. AFIS ( Aerodrome Flight Infor'mcmon Service) : SSB

2. Aeronautical Fixed Service ( AFS)
2.1 Teletype A
a. Operating Hours
b. Main Power Source
Standby Power Source
Automatic / Manual
Network Station

o oo

Lampiran2
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VIIT.

IX.

2.2. Fixed Voice Radiotelephony ( PTP )
a. Operating Hours
b. Main Power Source
¢. Standby Power Source
d. Frequency
e. Network Station

A3

. Aerodrome Control Tower
a. Operating Hours
b. VHF A/G COMM

4. Area Control Center ( ACC)
a. Operating Hours
b. VHF A/G COMM
¢. Standby VHF A/G COMM

o

Approach Control Office ( APP )
d. Operating Hours

e. VHF A/G COMM

f. Standby VHF A/G COMM

6. APP / ACC RADAR
a. Operating Hours
b. VHF A/G COMM :
¢. Standby VHF A/G COMM
d. SSR
e. PSR

FASILITAS METEOROLOGI
1. Jenis Pelayanan
2. Lokasi Kantor Meteorologi

Lampiran 2

Hal 111

: Pelayanan Penerbangan
: Tanah Merah

FASILITAS PELAYANAN INFORMASI AERONAUTIKA

1. Briefing Office Equipment :
a. Flight Plan Sheet
b.Telex
¢. Facsimile
d.Telephone

2. Pre-Flight Information Service :
a. Physical Layout of Briefing Room
b. Pre-Flight Information Bulletin (P1B)
¢. Charts :
1. Aerodrome Chart
2. En Route Chart
3. Navigation Warning Chart

T ype :

4, OI\lC/TPC/JOG/_oTher Base Map : -




XI.

XIL.

Loka=zi

Tgl/BIn/Thn

3. Ccordination (with name of unit)
a. ATS Unit
b. Military
c. Operator / Airlines
d. Meteorology
e. Others

4, Basic Reference Material
a. AIP Indonesia
b. Others State AIP
¢. ALS operating Instruction
d. ANNEX 15 dan UU No.15
e. ICAO Doc
f. Dokumen lain

FASILITAS OPERASI PKP-PK
1. Kategori
2. Je_nis Fasilitas

FASILITAS REFUELING
1. Jenis Fuel ‘
2. Kapasitas yang tersedia

SUMBER DAYA MANUSIA

Lampiran 2

Hal 112

: Koramil

: Agen MNA

: Meteorologi & Geofisika
: Polsek

01
: Fortable

: Aftur -
: 144 Drum (Pengadaan Proyek Perintis)

1. Jumlah personil yang berdinas/menangani briefing office :

2. Klasifikasi personil
a. AIS
b. Non AIS

ba‘ra Evaluator

Penanggung Jawab Narasumber

: TANAH MERAH, BOVEN DIGOEL, PAPUA

121 AGUSTUS 20023
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3HC

JREA BELL HELICOPTER COMPANY (Sub-
idlary of Urited Industries International)
astoent Kyu S. Rim

“ormation of KBHC. by Bell Helicopter Textron In¢ {scc

US sextion) and Korea Technolagies Corporation, was
folivwed on 3! July 1946 by announcement of 1 memoran.
dum of agreement between Bell, KBHC and $P! {Samsung
Precision Industdes Company Lid) to co-produce Bell
helicopten in the Republic of Korca, KBHC is already
licensed to repair, overhaul and modify Bell types. 3nd fo
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manuficturs 10t compnents, and SPIy actrwitrm el
manuf FL] bene 2aging pars. (o wppont of the new
agreement, SPL s huilding an 11,148 ¢ {120.0% % 1)
factory, 10 be zompieted in dy 137, far comnenent
manufucture and wsemdiy of light 1nd medium helicontas
for the South Kareun armed foruzn. .

- JKKER

JKKER BV .
MrORATE HeaDQuarTERS: PO Box 12222, 1100 AE
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THER FACTORIES AND COMPANIES; : .

Fokker Schipaol; Fokker Drechuteden, with plants at
Papendrecht and Dordrecht: Fokker Ypenburg at
Ypenburg Air Base, near the Hague; Fokker Woens-
drecht at* Woensdrecht Air Base, near Bergen op
Zoom; and Fokker Hoogeveen in the north-castof the
Netherlands

Trading Company Avio-Dicpen BY

SPERVDORY Boaro:

Mr drs H, Langman (Chairman)

ir A, Mcijer (Vice-Chairman)

R, E. Grovert

H. G. Buiter

Prof Dr W. H. ). Reynaerta

drs M. C, van der Harst

ir L. J. van Ameyden

0ARD OF MANAGEMENT:

F. Swarttouw (President and Chairman)

D. Krook (Deputy Chairman; Marketing and Sales)

R. C. van den Heuv=! (Finance) |

F. Nel (Technology)

ez PRestoenT, CORPORATE Arrairs: it P. van Lent
JrecTor oF Corrorate Rutamons: H. Byvanck
Aanacer, CorroraTe Communicanons: G. W. Knook

Fokker. which is a privawc company without Dutch
overnment financial holdings, forms (he main aircran
ndustry in the Netherlands, with sia plents. It employs
ome 10,000 people, Including 1,400 al the corporate
rexdquarters. Fokker delivered i §,000th short/mediurm-
ange transportairerall, an F27, to Busy Bee of Norway on
7 April 1986,

Fokker hasanimportantsharein the Europesn ma 1ulac-
uring programme for the Gencra! Dynamic F.16 fighter,
xing responsible for companent production and asscmbly
of Fel6s for the Netherlands (213) and Denmark (12).
seventy-two F-[6s for Morway were delivered between
Jtnuary 1980 and June 1984 (sce carlier editions of Jase's),
Deliveries to the RNcthAF began in June 1979, following
e first Aight by a Dutch assembled Fe 16 (J-259) on J May
1979. Ocliveries to the RNethAF totalled 137 by mid-
March 1986, and will begin to the Royal Danish Air Force
in December 1387, The 200th Fokker built F-16 was
delivered on 24 July 1983, Altogether, Fokker is producing
1236 centre-fuscluges, 1,246 wing moving surfaces, 1,007
main fanding gear Joors, 506 main landing gear legs, 262
horizontal stabiliscrs, 658 rudders and 597 fin leadingdga
{for Fokker's own assembly line, as well a3 for a similar line
in Bclgium and for General Dynamics, which manufactures
F-185 for the GSAF aad for 'third nation’ sala).

12 September 1986, Fokker joined IPTN of Indonesia,
Bocing of USA and MBB of Germany in 1 joint venture
memorandum of understanding study 0 determine the

~ NETHERLANDS

fexsibility of an advanced technology medium-range
regional transport in the 100-seat class for marketing in
1992.95. .

Some 4,745 people arc employed at the Fokker Schiphol
plzt.L Amsterdam, which accommodates the Fokker $0and
100 and F-16 assembly lines and test flying facilitics.
Production of the F27and F2S ended in 1986, Wing moving
surfaces arc being produced for Airbus Industrie. Also al
Schiphol arc the design offices, spare parts stores, research
and-devclopment department, numerically controlled mill-
ing deprrument, metsl banding department, ekectronics
division, spacc division and scientific and administrative
computer (acilities.

The Drechisteden plant formed by the integrated
producion (adlitics at Dordrecht and Papendreshi,
cmploys 1,513 people. Most of these are engaged on detail
production and component assembly for the Fokker 50 and
100, F-16, Airbus AJOO/AJI0 and Shorts 330/360 and
Sherpa: other work includes the manufacture of specialised
products,

At Ypenburg the installation of F-16 centre-fuselages is
cartied out by a workiorce of 946 people. Compasite
material components for the Fokker 50, Fokker 100 and
Airbus A300/A310, and radomes and fairings for the
Westland Lynx helicopter, arc manufactured at' Ypenburg.

Woensdrecht, which has a current workforce of 953,
specialises in the maintenance, overhaul, repair and
modification of F27s, F28s, F.16s and a wide varicty of
other military airerafl, and in the incorporation of tus-
tomery’ requirements in such aircrall. Component produc.
tion for the Patriot missile began’in mid-1985; Also at
Woensdrecht the ELMO division produces clecirical and
clectronic systems and cable hamesses,

Hoogeveen is engaged in the manufacture of §
acrospece and other indusinies, including com
the Ariane launch vehicle, Quantity productiof
ium shelten and refurbishing of fuel tanks are 3136 under-
taken in this factory. A new facility became opcritional in
1982, producing carbon(ibre composite Lail components for

l(h:"F-Ié. and Airbus AJ10 Ninge and leg faiing door.
hHoogeveen employs 447 people. .

; FOKKER F27 FRIENDSHIP -

The first of two F27 prototypes madeits first flight on 24
November (955, and the second on 29 January 1957,
Dcliveries by Fokker began in November 1958, and have
beea continuous for more than 27 years. Dewails of the 205
F-27and FH-227 models produced by Fairchild in the USA
can be found in the 1974-75 and earlicr editions of Jane s
Meny other versions have been built by Fokker, full details
of the most recent Mks 200, 400M and 500 last appearing in
the 1985-86 edition, Production ofthe F1Teameto anendin
1986. An order (or two by the Royal Thai Navy, announced
on ) Junc 1984, brought the overall salestotal to 786 at that
dals, to 168 customers in 6] countries, Thec last two
aircrall were due for delivery in late 1986 and carly (987,

FOKKER 50
At the end of Novemocr 1983, coinaiding with the 25th
anniversary in airline scrvice of the (win-turdoprop F27

Frieadship, Fokker announced follow-on developments of
both the F17 and the (win-turhofaa F28 Fzllowship, to e
known respectively us the Fokker 50 and Fokker 100. 8oth
-airesaft build on successfully proven irframes, dut with
signifizant design and structural changes, allied to more
<[Ticicat (and morc fuel-efficient) power plany, incrmsed
use of compusite materials, greater passenger comfon and
convenience, advanced digital avionics, and improved
airport handling churacteristics, In consequence, more thun
30 per cent of the component parts of the Fokker %0 are new
or modified by comparison with those of the F27. :
The two prototypes of the Fokker 50 utilise modifie! a7
fusclages rather than the redesigned fusclage of the produi-
tion aircrafl The first of them (PH-OSO) flew for the frst
time on 28 December 1985, and the second (PH-OSI) on
30 April;[|986: certification was expected by November
1986. )
In lh:‘f,‘produc:ion airerafl, differences from the F27
include féw-technology engi in redesigned nacziia,
1 lade propeilers: use of carbon, aramid and
slasstibre composites in such areas as the wings, tailplane,
fia, rado sngine nacclles and propellen; passeager door
relocated}at the front of the aircraft, and the larg= cargo
door deleied: more windows in the passenger cabin;
pncumatic. system replaced by 2 hydraulic SyStem: and a
cruising ipeed some 12 per cznt higher than that 6f the F23,
Seating range i3 44-58. with 50 as standaed, byt the =abin
offers comsiderable dexibility for other layouus; including
ample accommodation for baggage and freight,

Firm drdens for 39 Fokker 503 had been received by
September! 1986, from Anscit of Australia (15), Austrian
Airlines (2), Busy Bee of Norway (4), Corair of USA (7.
DLT of West Germany (1) and Macrsk Air of Denmark (41,

irstdélidry, 1o Anseit, was scheduled for Decelaber 1986,
Tyrs: Twin-turboprop short-haul transport, i :
WinGs: Cantilever high-wing monoplane,

NACA/64,~121 (modificd) at root, NACA T

i at'tip. Outer pancls have 2* I0° dihedral’

washout.’ Incidence J* )0, No sweepbac!

riveted dnd metal-bonded iwo-spaf streased 3 Primary
strutture, consisting of eentre-section and twe detachable
outer wings, Detachable AFRP feading-cdged with mb-
ber boal de-icers, Trailing-cdge skins are of composites
material, supporied by ribs of compenites ‘or metal
construction. Single-siotied all-metal truiling<edge 4aps
(two segments per wing, divided by engine: nacetle),
operated by spincleidrive-nut, Flaps are -actuated
hydraulically, with electrical backup system, and are
mezchanically interconnected, Aileron steueture is formed
by bonded skin:stringer assemblies riveted to front,
centre and rear spars and ribs, with leading-edges of
composites material. Ailerons are actuated mechanically
via cables, Each has an inboard spring 1b and outboard
geared/balance tah: starboard balance tab serves also as
an clectrically operated trim tah, Ko balunce, known us

Foklet, o' metal reinforcsd compasites, 3t each wingup lo

incrzase luteral stwdidiy when tusning,

Fusitace: All-metal sizzssed skin primary struciure, duilt
to (mlssafe pnnciples, with zylindrieal portior:s mewl
bonded and ennical part riveted. Pressurised between rear

Prototype of tha Fokkar 50 twin-turboprop traneport (two Pratt & Whitnay Canada PWYT24 anginas), svhich fiads ita first flight on 28 Dacember 1985




Smadie P2 tarboprop engines,
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Fokkor 50 twin-turboprop short-haut transport { Pilot Press)

ulkhcad of nosewheel compariment and circular pres-
ure bulkhead uft of buyygnye compartnent, Noseeone,
iirings, nosewheel doors, uccess doors und cabin Noor
re of composites muterinls,

L UNT: Cuntilever fin and fixed incidence wilplune of
ll-metal primary ¢onstruction, Leading-cdyes ure made
f composites and have integral pacumutic de-iving
ooty; part of dorsa! lin also of vomposites material,
levitors and rudder (buth built by Fuji in Jupun) ure
able actuated, Clevalors ure mechanically intereon-

- eeted, with u fixed tab in cach elevitor and i b in

lerbourd clevutor, Rudder is provided with a trimn tub,
:cared bulunce tub und horn bulunce,

WING GEaR: Retructable tricycle type of Duwty Rotol
nunufucture, with (win wheels on ull units, Main units
ife wltuched to wings, retructing rearward hydraulically
alo reur exlension of engine nucclle: nosewhecls relragt
orwurd. Long-stroke olco-pncumutic shock absorber in
uch unit (single-stage on nosc unii, doublec-ucting on
nuin units). Goudyear wheels and tyres on all units,
Mandurd nmin unit tyres are sive M4 x 10-75-16, with
wessure of 5052 burs (80 1h/syin); size 37 x 117516 lowe
ressure lyres (4-00 bars; $¥ Ib/sq in) are uptionul,
Nosewheel tyres ure size 24 4 7-7.10, with pressure off
10 burs (45 Ibfsy in}. Goodyeur hydraulic brakes,
ncorporuting anti-skid system. Hydraulic nosewheel
deering (2 73°); free-custoring ungle of £ 130° avinluble
or lowiny,

WK PLANT Twas 1,610 KW (2060 s0p) Pratt & Whitney

whdiiving s Duwiy
tutul six-blide propeller with spinner, Prupwliers hiave
dlecomposite Blades amd et contral L Acrus HING
€2 RW L i) electoe nnetor for CHgIne alirhing,
Janpusites mnterials used 10 Constraviion ol R it
ntakes and macelle cowlings, Fuelin two structural ks
wated Beiween the two spes ol the central spar o
wtbuard of the engine nacelle, with total standiard
apacity of 8,036 e (1,130 hop pallonsy. Single-puim
atessure refuelling, Engine ane intakes, propelier blades
md spinners devived electrially,

Tomssonanon: Crew of two win tight deek, plus 1w
awbin uttendinty, Stundurd commuter Layunt seats 3¢
pussengers, four-abreuast with centeal aisle, a1 K1 v (BN
w) piteh, Aherntive Biyouls inchude 46 business eliss
passengers it 86 em (34 in) pitch, 54 taurist class w76 em
DU in), or 38 in high«density arrngement, also at 76 ¢m
(30 in). Al tayouts mentioned hive overhen Suwipe
vinvund lurwird and rear main Bang gage/ e go comp .
menty s atdard, with toiletand varry-on baggige arcio
Seward wnd gulley nt rear ol cibin, Dawnwiarnld wpening

AL oo ot sn purtsile seevive daar al reas on
s e bggangedenegin dovn uppasiie cach ol these un
satbuard side, AlL Tour duors serve o oy Type |
cuergency eans, Entire accommudition pressursed qind
aiconditioned, Windsereens untisiced clectrically, light
deek side winrlows demisted by hot uir,

sTems: Humilton Standurd uir-conditioning system, Mux
pressure diferential 0-38 bars (5-47 Ibfsq in). Gurren
digital cubin pressure control system. Hydruulic syiteny,
operuting «l 207 burs (3,000 Ib/ag in) pressure viu two
engine driven Abea pumps, for dunding yeat actuation,
brukes, nosewhecl steering und Rup drive. Prcumutic de-
iing of wing, fin xnd tilplunc leuding-cdyes, using
engine bleed wir, Primury clectricul sysicm powered by u
Sundstrund 30/40% VA integruted diive gencrulor toun-
led on propeller geurbon of cach cngine, supplying 113/
WOV thece-phase AC ul 400Kz, with two JOOA truni-
former-rectificrs wnd two INAKYA aickelcudmium
butteries for 28Y DDC pawer. Optionu! third (J0/40xVA)
gencrstor driven by APU. External power 10cket. 30/
0XYA APU optional (in reur cone of curbourd engine
nucelle), for udditionsl clectricul power and bleed wir {or
uir-condltioning.

vioNies: Flight deek hus dual Sperey EDZ-801 clectronic
light instcument sydem (EFIS) with CRT displays for

primary flight and navigation information . und spuve
provisions for a central multifunction displiy. Stundurd
uvionics include Sperry SPZ-600 AFCS with Cut. &
lunding: Sperry FZ-500 duul Night director sysiems; dun!

Bendia Series 111 VHF com: single Bendia Serwes 11) ADF .

und DME (lutter including frequency hold fagility);
Bendix Serics [11 ATC trunsponder; Sperry Primus P50
weuther radur with duxl presentution on EFIS: dunl
Bendix Series 111 VHF nav with YOR, ILS und marker
beacon receiver; TRT AHV-530A (ARINC $52A) rudio
altimeter with dual presentution on EFIS: Jual Lition
LTR 81-01 AHRS; Sundstrund Mk 1l GPWS (ARINC
549); Sperry AZ-800 air datu computer; Fairchild A 100
(ARINC 557) cockpit voice recorder; Colling 346-28
(ARINC 360) PA system; Sundstrund 980-4100 DX US
(ARINC 573) Night dulw recorder, incl underwater
locator beacon and fight dutu enlry pancl:and Teledyne
Model 70275 flight datu acquisition unit. Full provisions
for Cat. Il landing on AFCS and single Collis 628T-2A
HF com 1o ARINC $59A 2: spuce provisions lor sevond
ADF, sccond DME, sccond ATC transponde®, Omeya/
VLF navsystem, and Dorne & Murgolin ELT.
DIMENSIONS, EXTERNAL: =

Wing spun 9:00m (S i1 Y in)
Wing chord: ul root JA6tm 1l v dY,iny
at tip N0 m (4 (1 7in)

Wing uspect ralio

Length overull

Fuselupe: Mux widih

Height overnll {static)

Tuilplane spun

Wheel ruck

Wheelbuse

Propeller dinmeter

Mrupdiler groumd elesranee

Propeller/fusclige clearsnee

Pussenger door (Iwd, purt): Height I8 (31 10y
Width 026 m 22 {1 b ing

Servive dour (rear, port}and eargo door {lwd, stxl), cach:

1201

252470 (K21 10 in)
20 m X0 I0Y
XITm (271 in)
G746 m (311 Y in)
T20m (20100 2 0n)
920m (M N ting
F00m {12 1100
1162 m (3 JU Y70 am)
[VEADARTIN S O AT

Height P27 ned 10 2 g
Width 0612 tiym)
Cargo door (reur, 31bd ) Height 12704 110 Y in)
Width R0 (209 Y i

DIMENSIONS, INTYRNAL:
Cubin, exct Night devk: Lengih
Width at lloor

1596t d ) 1t aam

2Hmbfting
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Mt width
Mux heighy

Floor arca (exel toilet)

250 m (8 2y, in)

.1:96.m (i1 5%, in)
30-2m? (3250 sq ft)

Bugguge/curgo volume (standurd commuter version);

main compuriments

ciarry-on compuartment

overhead bins
Arka;
Wings, gross
WEIGHTS:

Typical operating weight empty

Max fuel loud
Mux puyloud

Max rump weight: standard,

optionyl

Maux T-O weight: stundurd

optionsl .

Mux landing weight: standurd

optional |
Mux zero-fucl weight
PERFORMANCE (estimated):

782 m? (276 eu f)
0-82m? (29 cy ft)
222 m? (MBid cy f1)
70-0m? (7535 5 1)

12,633 kg (27,850 1b)

41235 (9,090 1b) -

5,670 %g (12,500 Ib)
19,100 kg (42,110 Ib)
20,820 kg {45.500 1b)
13,990 kg (41,565 Ib)
20,320 kg (43.900 Ib)
18,990 'kg (41,365 1b)
19,731 kg (43,500 1)
18,303 kg (40,350 Ib)

Max operuting Mach number 0-507
Typical crufsing speed 287 tnots (532 xm/h; 330 niph)

Typiculelimb speed

. 200 knots (370 km/h: 230 mph) 1AS

Typical dcu::cnl speed

227 knots {420 km/h; 261 mph) 1AS

Maux operating altitude

2,620 m (25,000 1)

Servive ceiling, one engine out, AUW of 18,250 kg

(40,234°1b), ISA

Min ground turning rudivs

4,110 m (13.4%5 1)
1810 m (39 fi 4 in)

Runwiy LCN (St ¢m; 20 in Neaible pavement):

stundurd tyres
low-pressure tyres

T-O ficld length ut S/L, ISA:
standurd MTOW, 16-5° flup
optional MTOW, 0° flup
Landing fic!d length at S/L, ISA:
stundurd MLW, 40" Nlup
optional MLW, 40 flap

. 17-5
14-3

1,055 m (3,460 1)
1,760 m (5,775 1)

1,060 m (3,480 (1)

Range with 30.passengers and bagguge, reserves 10%
Night fucl, 30 min hold a1 457 m (1,500 1) and 130 nm
(241 km; 149 mile) diversion:

at stundard MTOW;

high-speed procedure

nin fuel procedure
atoptional MTOW;

498 nm (923 km: 57 miles)
603 nm (1,117 km: 694 miles)

high-speed procedure
1,223 nm {2,266 km; |,40% miles)

min fuel procedure

1486 om (2,783 km; 1,711 miles)

Orexamionat Noise Leviws
T.0
Approich
Sideline o

(estimuted):
Xl EPNJB
96 CPNJD
X3 EPNJD

FOKKER 50 MARITIME AND
SURVEILLANCE VERSIONS

A i
1he reguie

e pateol version of the F27, designed 10 et
o varrious vo

agemwics thruughuut ihe

wotld which reguire s costeetlective surveillisnee sisvrall o

vl patrul, lishery protectis
soilr ulfslore duties, was defingd inJuly 1978
1 converting an vaenirling |
serve ax’a frotutypesdemonsiention wirerufy ({4}

alierwards: FFokker b

oo reh o reseny, angd

1¢X)

This prototype made s it Night s Februady 1976,

Production” F27 Mapitime
PPeruvian Nuvy (1wu),
Netherlinds (1wo), Nigeri

sitceall were undered by he

woaie Torces of Angoly one),

(Tour), Philippines (three) and

Spwn (three). Four others, fur Royal Thai Navy, e
vquipped 1o Carry arinsment, but are nul 1o fulI‘M.jmnuw

Caforeer siundard,

Fakkar F27 Maritimo in the Indlgnia of the Rayal Thai Navy

c

~a~

2

}

y

1022 m (3,385 1y ¥
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DATA TEKNIS PESAWAT TERBANG F - 27

1 Operating Weight Empty 12934 kes

2 Pay Load 4500 kes

3 Maximum Structural Take Off Weight 20410 kgs

4 Maximum Structural Landing Weight 19730 kes

5 Kapasitas Angkut Penumpang Maksimum 52 PAX

6 Jumlah Crew Pesawat 2 Pilot Standart

% Pramugari

7 Kapasitas Angkut Bagasit Kabin 520 kgs

8 Kapasitas Angkut Bagnsi/ Cargo 1400 i;gs

9 JarakJelajah Maximuimn 5 hrs

10 Kc.tinggi;m Terbang Pesawat 25000 fect Max.
11 Kecepatan Pesawat 230 knots _ 3
12 Kebutuhan BBM per nnl 1520 Ibs

13 Kapasitas 'l.‘;m;gki l&l%M 4061 kes

[ Panpang Badan Pesawat 25,006 mceter

15 Lebar Rentang Sayap Pesawat 29 mcte.r

16 Jarak P.Cﬂcrbmhqnn antara Eltari Kupang-Mali, Alor 138 NM

17 Wheel Tread (jarak antara main gear) 23'7,5"

1§ Wheel Base (arak antira nose gear dengan mam gear) 311,3"

19 Maksimum Height (unggi maksimum badan pesawat) 29" = 8,84 meter

' e )

R 1.114;}" g;;l@.qcptc'm ser 2002
YangMemberikan [nformasi

CON TN




Lampiran 5 &

Hal 117"

INTERNATIONAL STANDARDS '
AND RECOMMENDED PRACTICES

.
.

CHAPTER 1.

Itroductory Nuie.— This Annex contains Standards and
Koommended Practices (specifications) thas prescribe the
physicat characieristics and obstucle limitation sui, face# to be
provided for at agrodromes, and certain facilities arid tech-
nical services normally provided at an acrodrome. It is not
intended that these specifications liwit or regulate the opera-
tion of an aircraft.

To a great extent, the specifications for individual fucilities
detailed in Annex 14, Volume I have been interrelated by a
teference code system, described in this chapter, and by the
designation of the type of runway for which they are to be
provided, as specified in the definitions. This not only

. simplifies the reading of Volue I of this Annex, but in most

cases, provides for efficiently proportioned aerodromes when
the specifications are followed.

This document sets forth the miningum gerodrosme specifi-
cations for aircraft which have the characteristics of those
which are currently operating or for simitur qircraft that are
planned for introduction. Accordingly, any additional safe-
guards that might be considered appropriate to provide for
more demanding aircraft are not 1aken into accownt. Such
matters are left to appropriute authorities to evaluate and take
into account as necessary for each purticular aerodrome,
Guidance on some possible effects of future aircraft on these
specifications is given in the Acrodrome Design Manual,

Part 2, .

Ut is 1o be noted thut the specifications for precision

'approach runways categories 11 and I are only applicable
"o runways intended 1o be used’ by acroplaws in. code
© numbers 3 am! 4

Annex 14, Volume does not include specifications relating

" 10 the over-all plauning of aerodromes (such as separation

between adjacent aerodromes or capucity of individual
azrodromes) or to econontic and wther non-technical factors,
thet need 10 be considered in the development of an aerp:
drowe. Information’ on “these subjects ig included in llxe
Airport Planning Mm;u.ll Part 1. - S

‘Avigtion security js an integral pgrt of aerodrome p/unlllllg !
and operations. 1'%’*" 14, Vu!ume ‘' contains severul -
specifications (umcd al enhancing, rhe levet of security al'
aerodromes.  Specifications on othcr juu/mu related un

: t
ANNEX 14 — VOLUME 1 - :

|

GENERAL

security are given in Annex 17 and detailed guidance on the
subject is contained in the ICAO Security Manual.
1.1 Definitions

When the following terms are used in llns Ann«.x they havc lhc )
following meanings:

!

Aerodrome. A defined area on land or water (including"&n&
buildings, installations, and equipment) intended to be

used either wholly or in part for the arrival, departure and \)

surface movement of aircraft.

Aerodrome beacon. Acron.\uuwl bcacon used to indicate the
location of an acrodrome froth the air.

Aerodrome elevminn. The elevation of the highest point of the
landing area.: :

Aerodrome ldenuflcuuun ugu A slgn placed on an aerodromc :
10 aid in |d<,nnfymg the acrodromc from the air.

Aerodrome ujereuce point, Tlie dcsu,natcd gcograplucal
location of an’ acrodrome.

Aeronautical bLaCbIl. An aeronautical ground light vmblc al,
all aumuths,j  gither a.onunuously or intermittently, to
designate a parucul.u' point on the surface of lhc e.lrlh.

Acronaullcal ground light. Any light spccmlly prowdcd as an
aid (0 air navigation, other than a light displayed on an
aircralt. .

Aeroplane reference field lenggh. The minimum field length
required for take-off at maximum certificated take-off

' mass, sea level, standard atmospheric conditions, still air
and zero runway slope, as shown in the appropriate
acropl.mc flight manual prescribed by the certificating
I.mlhonly or equlvqlcm data from the acroplam. manuflac--
turer. Field length means balanced field length for
aeroplanes, if a_ppli?ublc, or take-offl distance in other
Cases.

Note,~— Alladuumu A Section 2 proyides mfornmnon on

the concept aj balanged field Iength and the Airworthiness ’

: } : o 15/11/90




Vechnival Manwal (Loc 90340 contains detatled
matiers related (o take-off disiance.

gutdanice on

Airerafi clasujluman nuntber (ACN).
the rclative effect of an wiveralt on &
specified standuacd subgrade category.

pavement for a

Naw — Ihe aircraft clussificaiion number s calewdaied,

willi respect 1 the center of gravivy (CGY position whiclt yields
the critical loading on the crivical year. Normally the afimost
CG position uppropriute 10 the maximu gross aprosa (ranp)
wmass is used o caleulate the ACN. in exceptional cases the
forwardmost CG positiom may result in the nose gear louding
being more critical.

Abrerift stuntd, A destgnated arca vinan apron intended to be
used for parking an aircralt,

Aprou. A defined aren, on addand acrodrome, intended
to accommodate abreralt for puirposes of loading or
wuloading p.lsscnbus mail or caligo, (ucllmb, parking or
waintenance, "

Apron management service, A service provided to regulate the
activities and the movement of muml( .md vehicles on an
apron, )

Buarretre. Three or more acronautical ground lights closely
spaced in a transverse line so that from a distance they
appear as a short bar ol ight.

Cuapacitor discharge light. A lamp in which high-inteusity
flashes of extremely short duration are produced by the
s discharge of electricity at high vulmbc through o gas
enclosed in a tube.. 2

Cluurm‘;y. A dcﬁncd cectangular arca on the ground or waler
under the controt of the appropriate authority, selected or
prepared as a suitable arca over which an acroplune may
make a portion of its initial climb to a specified height.

Declared distunces. . s A

N . t

a) Tuke-off run availuble (TORA). The lengty of yunway
declared avaitable and suitable-for the ground run of an
acroplane taking otf,

b

—

Take-off distance availeble (TODA), The lu\;,lh of the
take-off run availuble plus the |LI)L,1\| of thc clearway, if
provided.

<) Aceelerate-srop distance ayailuble (AS5DA) Vheenpth
of the take-off yun available plus the length of the srop-
way, il provided.

T

J

=

Landing distance availubie (L.DA). The tength of run-
way which is declared avdilable and sun.lbk lou the
graund run of an acroplane l.mdm;,.

15/11/90
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I)u/mu?ﬁnl purallel approaches. Simultancous approaches

.tmlhl or neas-papallel instrument runways whcn. riwd:

supamnun winime buwem aircraft on adjaccm C\l&.lldt
runway centre lines are prescribed.

Displaced threshiold. A threshold not located at 1hq'qxlrcmi\§
of a runway.

Iffective intensity, The effective intensity of a lashing ligh
is equal to the intensity of a fixed light of the same colou
which will produce the same visual range under identic
condivions of observation.

Fixved light. A light having constant luiinous intensity when
observed from a fixed point.

Frangibitity. A characteristic of an object to retain s
structural integrity and stiffness up 1o a desired maximum
foad, but on tmpact from a greater load, 1o break, distog
or yield in such a manner as (o present the minimum hazard
to ajreralt,

Hazard beacon. An acronautical beacon used to designatea
danger to air navigation.

Heliport, An acrodrome or a demul area on a structure

intended 1o be used \\holly or in part for 11\; arrival,

departuce and surface movement of helicopters.

Holding bay, A defined arca where aireraft can be field, o
bypassed, to facilitate efficient surface movement of
aircrafl.( '

sy

Idcuujwauun beacon. An_acronautical beacon umulm, d

coded 5lbll.ll by means of which a particular pdint of

referende can be identificd, T

il
Imlepemleul purallel approuc/us Slmul(amous appmm.hu iy
parallel: or near-parallel ihstrument runways where tadar
sm.\rauon minima between aireraft on adjacent L‘Muld(.d
runway .u,n(H. lines are not prescribed, i

S

Imle/wnrlmi._' purallel depurticres, Simultancous dep
rtom’ parallel or near-paratlel lostrument runways..

Instrionent runn'ay One of the following types of runwnys
intended for the operation of airerafl using instrédent
approach procedures:

R . . . .
a) Non-precision approach napway, An instrument run-

wity served by visual aids and a non-visual aid providing
at least ducmondl puidanct d(h.qu.m for a straighi-in
i .nppro‘uh Lo

. o
IOV

L) Precision upproach riroway, category Lo An instrument
Lrunway sserved . by TLS and vistalfaids intended for
L vperations down o 60 m (200 1'!‘)"Uc¢i§ion hclg\.n und

down 10 i RVR ol the order of 830" m..

P

M

M.



s |

C) Previstion wppraach iy, cdiegory L AW tnstoument
ruaway served by 1LS and visual aids inteaded for
operations down to 30 w- (100 {t) decision height and
tdown to an RVR ol the order of 400 m.,

d) Precivion approach runway, calegory I An instru-
ment runway served by 1LS to and along the surfuc;'of
the runway and: '

iucended for operations down 10 an RVR of the
order of 200 1n o decision height being appli-
cable) using visual aids during the final'phasc of
landing;

A -~

B —- intended for operations down 1o an RVR of the
order of 50 m (uo decision height being appli-
cable) using visual atds for taxiing;

C -~ intended fus operations without reliance on visual

reference for landing or luxiing.

Note [.— See Annex 10, Vohune |1, Pur( i, ChuplarJ Sor
related ILS specifications.

- Note 2.— Visual aids need not wecessarily be matched (o

the scate of non-visual aids provided. The criterion for the

¢ Selection of visual aids is [he comluums in which operations

ere intended It be conducted.

Landing arep. That part of a4 movement arcay intended for the
landing or take-off of aircralt,

Landing dlrection indicatar, A device 10 indicate visually the

direction currently designated for landing and (or guke-off.
N .(._ H

Light failure. A light shall be considered to have fajled when
for any reason the average intensicy deteymined using the
specified angles of beam Llev,\lion toe-in and spread falls
below SO per cent of the specified average uw.uslw of a new
light,

Lighting system reliabjlicy, The |)'robubili!y that the complete
installation operates within the specified t‘olcrzuiccs_ and
that the system is operationally usable,

: . o . N : K A 3 '
Manoenvring apea. That part of an aerodrome 1o be used for
oy . I - . . ¥ f e
the take-olf, landing and taxiing of aircraft, excluding
APTONS, R '

Murker. An objeet displayed above ground level in order to

indicate an obstayle or delincate a bouydary.

. L :

Murking, A symbol o group of symbols’ displayed on the
swiace of the movement area in order to convcy acro-
naunral information. .

O g "

Mm'emc.'uarga. Tl\m p.ul of an .\crl)dwmc mubc uml for the

take-cll, h\ndmgluwl taxiing ofs ubuuall, ~om;snnb of the

mmomvrmg ‘u‘Hl and the aprpigs).

o’
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Near-parallel  runways, Noh-intersecting  runways * whose

extended centre lines ‘have an angle of convergence/
divcrgcncc- of 15 degrees or less.
'l
Non-instrument runway. A runway intended f or the opcrauon
of aircraft Gsing visual approach procedures.

Obstacle. All fixed (whether temporary or permanent) and
mobile pbjects, or parts thereof, that are located on an area
intended for the surface movement of "aircraft or that
extend above a defined surface intended to protect aircraft
in fllghl, . '

Obstacle free zone (OFZ). The airspace above the inner
approach surface, inner transitional surfaces, and balked
landing surface and that portion of the strip bounded by
these surfaces, -which is not penetrated by any fixed
obstacle other than a low-mass and frangibly maunted one
ru]anul for air na\/lganon purpous. o

I’avemcm clanzfu,a!ian numbcr (PCN). A number expressing

the bearing  strength of a’ pavement for unrestricted
operations, = - . .

" Precislon approach runwqy, sce In.;!rumqm runway,

Primary runway(s), Runw*ay(s) used in prefcn.nu: 1o oxln.rs .
whenever LOII(““OHS pcrnul. ;

Riyppay. A dc’t’i’ncd rectangular grea on @ land acrodrome
prepared for the Iandix_)g and l.’lkc'off of aircralt, -7

Runway, end .sajely area (RES-), An arca symmetrical \boul
the extended Tunway centre lmc and-adjacent to the end of
the strip prlqwnly intended lo rcduce the risk of ddmagc [
an ucroplunc.‘undcrshootinh or. ovcrrunmng the runway

Runwm' .rrrip. A defmcd area mcludmg the runway .md
Stopway, if,provided, intended: . - i

a) 1o reduce the risk of d.mm;,:. to aircraft runnmb oH a
runw.\y. and

b) to prou.u ‘mcr.lfl flying over it during take- off or
landing opu.mons

Runway vi.\'uul range (R1'R). The range over which the pilot
of an aircruft o fhe centre line of a runway can see the
runway surfuce markings or the lights dchm.mm, the
runway or identifying its centre Jine,

Segregated parallel operarwns.. Simultaneous operations on
parallel or near-parallel instrument runways in which one
runway is used exclusively for approaches and the other
runway is used exclusively for departures.

. e . . .
Shoulier. ' An area adjacent 1o the edge of a pavement so
prcp.lrud as to provide a transition between the pm’cmuu

and the ud_lucmt surface, . oo
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Signad urea. AN area ou i acrodiving wred for the display of
ground signals.

Shosk. Water-siurited snow which with a heel-and-toe stap-
down motion against the ground will be displaced with a
spladier; specific gravity: 0.5 up {0 0.8. ‘

Note.— Combinations of ice, snosw und?or standing water
muy, especially when rain, rain und snow, or spow is fulling,
produce substances with specific grawne in exceas of 0.8.
These substances, (ue (0 their high water/ice m/ncnl will
have ¢ transparent rather than a cloudy eppearance uml al the

< hagher 5pu:fm,gravmu.s will be readily distinguishable from

a/usl:. P ! Ca
i . ,):'
Snow (on the ground).
a) Dry snow. Snow which can:be blown il loose or, if

compacted by haml, will fall apart agaln upon release;
specific gravity: up to but x{yi,xl)thldlllg, 0.35.

b) $er suew. Snow which, if compacted by hand, will
stick together and tend (o or form a snowball; specific

gravity: (.35 up to but not including 0.5.

23
—

Cowmpucted snow, Snow which hus been compressed

into a solid mass that resists further compression and

will hold together or break up ints lumps if picked up;
specific gravity: 0.5 and over.

Stopwiry. A defined rectangular area on the ground at the end
of take-off run available prepared as a suitable area in
which an atrcralt can be stopped i the vase of an aban-
doued take-offl.

1, VIt oaa

Tuke-off runway. A rupway intended for take-oft only.

Taxi-holding position. A designated position at which taxiing
aircralt and vehicles may be required to - hold ia ‘order 1o
provide adequate clearancedfrom a runway,

. . : [ . v

Taxiway. A defined path on a land acrodrome established for
the taxiing of aircraft and inteaded to provide a link
between one part of the aerodrome and-gnother, including:
ay Adreraft stand toxilane. A ponibn of an apron desig-

nated as a taxiway and intended |0 provide access o
aircraft stands only,

b) Apron taxivay, A portion of a taxiway system located
on an apron and intended to pqud«. a through taxi
route across the apron.

<) Rapid exit taxiway. A taxiway connected Lo a runway al
an acute angle and designed to allow landing acroplanes

ta turn off at higher speeds than are achieved on other

exit taniways thereby minimizing runway- occupancy
©limes.

15711790
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T

Taxiway intersection. A junction of two or more iuxiwuys.

Im./u ay strip. An area including a mx1way intended (0 plo(ul
an aircrafl operating on-the taxiway and to reduce the risk
of dumuge to an aircraft accidentally running off the

S laxiwvayl RN
<A I LW .
i Threshold. The beginning of that portion of the runway

“ usable for landing; -

“Touchdown zone. The portion of a runway, beyond the

threshold, where it is intended landing aeroplanes first
contact the runway.

a3 o oo ,

Usability fuctor. The percentage of time during which the use
of a runway or system'of runways is not restricted because
of the cross-wind component.

‘-

- Note.— Cross-wind component mecans the surface wind
component at right angles to the runway centre line.

S @00 S5 0 -

L; Applicability

1.2.1  The interpretation-of some of the specifications in

. the Annex expressly requires the exercising of diseretion, the

taking of a decision or the performance of a function by the
appropriate.authority, In other’specifications, the expression
“appropriate authority dous not actually appear although ‘its
inclusion is unphcd In both « cases, the responsibility for what-
ever deterniination or action is necessary shall rest with the
State having junisdiction. over the acrodrome,

1.2.2 The specifications, unless otherwise indicated’in a -
particular context, shall apply 10 all acrodromes. ~apien 1o
public use 1}\ accordance with- the requirements of Ar(u.lc 15
of the (.onvcn(,lon The specifications of Annex 14, Vo]umc 1,
Chapter 3 shall apply only to land acrodromes.” The' spuu-
fications in this volume shall apply, where appropnatc to
heliports but” shall not apply to stolports,

50 ' °p

Note,— Alllumgh |lhcre are al present no .spcuflwuuns
relating ta stolports, it is intended that specifications for these
aerodromes will be.included as they are developed. In the

interim, guidance mnaterial on stolports is given in the Stolport
Manual.,

1.2.3  Wherever i colour is referred 1o in this Annes, the
specifications for that colour given in Appeadix 1 shall apply.

o . [ERC PR . e

1.3 Reference ecode

{ntroductory Note.— The intent of the reference code is 1o
provide a simple method for interrelating the numerons speci-
Jicativns concerning the characteristics of verodromes so s to
provide a series of acrodrome facilities that are suituble for the



Chapier

wetOphties thauf wic inewnwcd lo Opnruic ul the agrodroge. The
code is not intended o be nseld fur determining panwiy lengih
or pavenient sirength requireinents, The code I pompoxed of
two elemicn.s which are reduted (¢ the aeroplane /nrfornmnw
characteristics and dimensions. Elewent 1 is a number based
on the acroplane reference ficld fenglly and ciemeny 2 is 4 Iemv'
based on the eeroplane wing span ghi outer main gear w.‘lqul
spun. A particulat specification’ is rélgfed (o the more appro-
priate of the two plgments of the fdtle or to an appropriale
combination of the {wo code elelhents, The codg fetter or .
number within an glement .sLIeuN.J Jor-design purposes Is. N
cehted (0 the critical aeroplane characteristics for whick the
facility is provided. When applying Anney’ 14, - Yohane 1, the
acroplunes which the aerodrome is inlended 1o serve qre first
identified and then [hu {wo elezm.ul,s of the' ‘mle

-vl
“n, ,'1-;

& oo i

£.11 Ap serodrome mfucnu: LOLlc — code numbu and
letter — which js selected for acrodrome planning purposes
shall be dcltrmmeq in accordance .wuh the characteristics of

the acraplane for ulu;,h an aerodrgue fucility is Intended.

Y“‘
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Annex 14 — Aerodromes

- » _'.';!.’ .
{.3.2 The aerodrome i¢ference code numbers and letters
shall have the meanings aé&igncd to them in Table 1-1.

. 133 lhc code numbc.r for clement | shal] be determined
from Table L1, colutnn I, selecting the code number corre-
sponding to the highest value of the aeroplane reference field:
lengths of the aeroplanes’for which the runway is intended,

Note.~+ “I'he determination of the aeroylane reference field
length IS solely Jor the selection o/ a code nuniber and is not

" mtended to mﬂucnce )he actual l‘unway Ienglh prowded

. 1:3.4"" The code letter. for clcmcnt 2 sh,_'.lll be determined
from Table 1-1, column 3, by selecting the code tetter which.
corresponds to the grcai_,cst wing span, or the greatest outer
maln gear wheel span, whichever gives the mpre demanding
code h.uv.r of the aeroplanes for which the facility is intended.

."

" Note.— Guidance to assist the appropriate audzomy in -’
dmurminmg the aem(lromn reference code is givén in the

Acrodrome Design Manual Parts | and 2.
\

' ” Table 1-1.  Aerodrome reference code
L Cfsee 1.3.210 1.3,4) -
(R " ‘ Y . ' i )
v IR e ! ;
. ',.Codc element | . % '_.! : i k! Codc clemient 2
Code Acroplane refe c‘;icc' 4 Code g b .Outer main geas
number field length syl letter Wing spap. i+ i, t‘ ‘wheet span®
") [ B m——— (] € A S AR €
1 Less than 800 n 0 oo W A Up to but not Up to but not
BAREE RV R 1 includjng 15 m - jncluding 4.5 m
! "2 I T ol
2, 800 m up to but.not - o B 15 nj'up to but not . 4.5 m up'to but not - -
including’l 200 m . , - inc}uding' 24 “inclugling 6 m
N <ot "»:',A.f e N .
k] } 200 m up to bll[ not C 24 m up to but not 6 m up to but not
including | 800°'m - il . “including 36 m including 9 m
i o . St :
4 1 800 m.mld over D 36 m up to but not- - 9 m up to but not
‘ B T including 52 m - including 14 m
. E 52 mup to but'not  + 9 m up to but not
‘ S ‘ . including 65 m including 14 m
I 11 7R R !

u. Dhinpeg beiween ihe wurside cdges of the main geac wheels,

BRI i
TR o et
. ; ARy A Cutonim ' ‘
ap ety b B ALY [RIN RSN ':. L
e R s ™ L TR “ : s
RN vt '
| 5
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CHAPTL 2.

Introductory Note.— Thisichapter contilns specifications
relating 10 the provision of duta about ucrodromes (o bhe
determined and ,reporled to the appropriate geronauticul
information 5¢.rwce unless specified ‘otherwise. S‘pc( ifications
concerning the muriner dn which rhs- data are’ 10 be published
and the .servues 10 whtch they are 1o be made awulable are
prescribed m /lnne\e 4 and 13,

2.1 Acrodromge reftrence point .l

KON T

2.1.1  An acrodrome ICILI’L\LC pouu shall be established
for an acrodrome.

PR

e[| Lo i

2.1.2  Theacrodrome referénce point shiall be located near
the initial or planned gcomcmc centre of the ucxod:omc and
shall normally remain "where Tirst established.”

Mgy oo S 'y
2.1.3  The position of the acrodrome reference point shall
be measured and given to the ncarcsl second of latitude and
longitude. o

B N O

2.2 Aerodrome aud mmvuy Llwnlloua
' Lo
2.2.1 The acrodrome clevadon shall be measured and
given to the nearest metre or foot.

TR DN

2.2.2 For an aerodrome used by international civil
aviation, the elevation of cach threshold, the elevation of the
runway ¢nd and any SIgmﬂcam high and low intermediate
points along the runway, and’the hu,lust clwauon of the
touchdown zone of a préusmn r.l,)plodt.h run\vay shall be

given ta the nearest metre of foot. Tames

2.3 Acrodrome refercnce temperatuse

2,31 Anacrodrome reference temperavare shall be deter-
mined for an aerodrgme indegrees Celsius. Uy

2,32 Recommendution.— The uerodrome refergnce tem-
perature should be the monlhly medn pfthe /lug)_y. maxinuim
irecperalures for lhe hotlesl Il[f)llUl pf the yeqr (/h° hotiest
aonth being that whuh Ims the Iugl(es/,,I'yu;-',h[(y,,mea(: {em-
perature). This tempezulure should be averaged over a period
of years.

15/11/90

t [TV |

L o [
Y R N

Ly

P _

°25 ga Boo®

Lampiran 5

Hal 122

i i,

' 2

AL! ()DROM DATA

H . .
B

2.4"" Acradrome dimensions and relnted information

[aEEA

2.4

) l‘unwaij‘(
s ewidth,
type of .runway and,.for a precision approach funwa

true bearmg, d«.mgnanon number,

provided; !

* b) strip
runway end .mfuy area
stopway

Can 2 00X ° g 0 ! n o

lcnuh wxdlh.
“surface lypc.

éu:)"luxiv.'uy -4-d au,muon w1dlh. urfac_c lyp_c;
d) apron _— surfacc .ypc aircrafl sldnds.
soedl

¢) the bounduncs of the air traffic control service; '

" f) -clearviay ~=length, ground 'profileﬁ"»"""x

207, o b LU e

g) significant obstacles on and in the vicinity of the acro-
-top elevation 1o the nearest (ncxl

i drome-'— location, -
 higher) metre or foot, type;* BERLR S

h) visual aids for approach procedures, marking und,,.f‘

lcng\h
1splac\.d threshold location, slope, surfacelype. ]

AT T " . "". : g
The following data shall be measured or described, -
as approprmlc for e1ch facnluy provided on an acrodrome; §

y g
category I, the existence of an obstacle free zone when

lighting of runways, taxiways and aprons, other visual
' guidance and .control aids on taxiways and aprons,
5 .mcludmg taxi-holding positions and stopbars.\and

«Jocation and lypc of visual docklng adidance systéms; .,

. [T Y LYY}
||

i} location and radio fnqucm,y ol' any VOR aerodrom
check- poml and

—) a0 . ° 0 il - B .

i, lomuon and ds:su,nanon of sland“\rd taxi-routes,

TR

1

C -

2.4.2 I‘hc‘ ;,(.obmphn.al coo:dmalcs of each threshold |

shall be mc.\surcd and- yvun to lhc ncarcsl second.

,~»'), [
) .

24,3

TR

‘”n. g«.og,r.lphlcal Loorduulcs of each aircraft stand

shall be nu.aaur_cd and given lqpal least: one-tenth of ‘me\m..

Note.—, #ormation muy- best<be shown in the forn

e

of charts suchias those required for the preparation of aero-

nausical publications as specified in Annexes § and 15,

3
5,
a IERSETCN
‘ ' . Py oLt
2.5 S(rcnglh ul‘ 'nu'chwnls'
EYOR FRTE PP Y : . L
2.5.0 The beuring® suu\glh o! .1 fmvcmcm shall bc‘
determined,

ANNL)\ H — VOLUME
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Chusprter 2

26,2 The bearing strength of @ pavement intended for
aireraft of apron (rimp) mass greater than 5 700 kg shall be
made available using the aireralt classification pumbey —

pavement  classification  number. (ACN-PCNj methodlt Xiy' ?

reparting all of the following information:
i) the pavemeni cl.mil'iculion;‘nmnbt,jr (PCHM);

b) pavement ype for A(.‘N-l‘(;_‘N (.llclcrn}il‘mlipul;l

¢) subgrade slruu,lh u.uq,my, o T
s 1 F s B
d) maximum allow ible tire: pnu.\un. catcyory ar-maxiuaum
allowable tire pressnreivatue; and w6 0
' T T A T A L AT
¢} evaluation method, 20 g )

Note, -~ // necessary, PCNs may be published, 10 «an
wecHraey of one -ténth oj W whole number. i .

[T

‘
0,

2.53 The p:\vcmcm classification numbcr (PCIN)
reporied shall,ipdicate.: that. an aircraft with -an- aircrafi
dassification nuniber (ACN) equal to or,less than the reported
PCN can operatg.on the pavement subject to any limitation on
the tire pressure, or aircraft all-up mass for specified aiveraft
Wpelh v, 1ot > 8 o fog,o-l

Note.— Different PCNs muy be reporied if the strength of
the pavement is subject 10 sign([icunl seasonal variation.
PR TP ooy o R o 8 bo
a2l l"hc ACN of an ‘urcmﬁ shall .be determined in
accordance with the standard procedures asgociated with the
ACN-PCN method.

).‘ntl;‘.‘ et 1 ' [ :

o Npte.— The .smnxluut procedures for duun/m/ug the ACN
,_pjl,an umraﬂ. dre piven in the. Acrodrome Deésign Manual,
. Part 3.For copvenience several aircrafi (ypes cirrenily in use

have been gvaluated on rigid and flexible pavements founded
on the four Subgrm/e cutegaries in 2.5.6 b) below and the
Lresudis dgbulated in - thar -manwal, o e

. . =l

25,5 For the purposes of determining the ACN, the
_behaviour of a pavemient shall be clussified as equivalent 10 a

tigid or flexible construction,

St ey PUSERRUTY VRN B

2.5.6. Information on pavement’ type for ACM-PCN
determination,  subgrade strength  category, maximum
allowable, tire. pressure category and cvah(ulmn method shall
be rﬂporlcd naingsthe.foltowing codes:- oot

ay Paovewewt - Lype Sor ACN-PCN- tle/u))umllmu

. ' o 1oy
\\..z.',\a‘\\‘;.\ﬂ\ vl R

*Pavenicer rypl b Codde
Rigid puvement R
Flexible pavement ’ I

Note.— lf the guinel construction is composite or
non- smmlard “include q.. note. {0 thar  effect (see
c'\amplc 2 bclow) u

'.« )
R -’ Y SRt .

LW ~
N . . e .

200

i T

-u.sling on'd n

s

Lampiran 5

Hal 123

b) Subgrade strength category:

bubgrade strengih mlago; y Code

Huvh su‘englh: characterized by K= A
150 MN/m? and represénting all K values

above 120 MN/m? for rigid pavements, and

by, CBR'=15 angd rcpresenting all CBR

. . values z\b‘ovc 13 for ﬂcxiblc pavements,

Mcduuu slreuglh Lhdmcunzcd by K= B
& MN/m? and representing a ringe in K of ‘
60 1) 120 MN/m’ for rigid puvcmcms and

by CBR— 10 and rcprcscnnng, a rangc in

CBR of 8 to 13 for ﬂCXIblC pavements.

Low Mrenglh ch.nactmud by K= C .,
40 MN/ni? and representing a range in K of
25 to 60 MN/in? for rigid pavements, and
by CBR=6 and. representing a range in
C BK of 4 to § for Hunblc pavements.
‘ U!tm fow strength characterized by K = D

20 MN/m? and representing all K values
below 25 MN/m? for rigid pavements, and

“by CBR=13 and representing all’ CBR
values below 4 for flexible pavements.

©) Maximum allowable tire pressure category:

) %90 % - : o VA
Tire pressure category b Code

High: no pressure limit W
Median: pressure limited to 1.50 MPa X
Low: pressure timited to 1.00 MPa Y
Very Tow: pressure limited 16 0.50 MPa’ Z

d) Lvaluauou method:

1 valunl/on /uelhad

Code -
! 7eclm/¢ul evaluauon. rcprcscnung a spuu- T
“lie’ sxudy of the pavcmt.nt characlcnsucs v
‘and appllcauon of puvuncnl bch'\vnour‘
lcchuo[oby
Using aircraft experience: tepresenting a u

knowledge of the specific type and mass of
aircralt  satisfactorily being  supported
under regular use.

e Npge.— The following exaniples illustrate how pavement

strengih data ur‘e‘__ reported under the ACN-PCN method,”

If the' bunng, sncnglh of a rigid p'\vcmuu.

um s(rcng&h subgradc has been assessed” by

teehnical evaluauon 10 be PCN 80 and there is no Jire- pressire

limitatibu, i the rcpomd ml'orm'\uon would. bc,
\\\l'm'\.l'h.;':‘l 0 1

PCNBO/R/B/W/T

Lxaple 1.

o
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Example 2.—- 1{ the bearing sl_fcngth of a composite pave-
ment, behaving like a flexible pavement aad resting on a high
strength subgrade, has beensassessed by using aircraft experi-
ence 1o be IPCN 50 and the maximum tire pressure allowable
is 1.00 MPa, thon the reported inro\rn‘l_-.uion' w\c}txld be:

PCNSO/F/A/Y /U
Note.— Composite construction. .~ oty
[ [

i Example 3.— I the bearing strength of a flexible
pavement, resting on a_ mt.dnum strength subgrade, has been
assessed by technical ‘evaluation to be PCN 40 and the
maximum allowable tire pressure 'is 0.80 MPa, then the
rcporled information would be:- .

PCN 40/P/B/080 Ml’a/1
PR
L\amplu §.— H A pavement'is mb)ut 1o a B747- 400 ull -up
mass limitation of 390 000 kg, then the leOHcd information
would include the followiug note.. - '
CNoge,— The reported PCN is-subject (0 a B747-400 all- -up

" Jnass limitation of 390 000 kg B,

) o

' 2.5.7 Rccommcmluuon.— (.mum .shou'd be establt.\hed

10 regulate the use of a pavement by an aircraft with an ACN
higher than the PCN reporled jor 1}lu1 puvunem in naocord
ance \wlk ,3.2.and 2.5.3. TR

Sl ORI . - .

Note, — AHuf.hlIlent A, becuon d9.detuily a simple nulhod

Jor rcgulaung overload operations while the Acrodrome

Design Manual, Part 3 includes thy descriptions of more

detailed procedures for evaluation .of pavemnents and their

.umab:luy Jor re.\trtcud overloud ()peruuons ' \
~2.58 Thc bearing :.tlcnf,lh of a. puw..mcm mlcndc.d for

aircraft of apron (vamp) mass equal 10 or less than 5 700 kg

shall be made available by reporting the tollowing
information: . '
a) maxin'num: allowable, ajreraft. mags; -and
l;) maximum allowable tire pressuge. .
Example: 4 000 kg/0.50 MPa. '
. o .
2.6 Pre-flight altimeter chct.‘iurll;c‘u.l'i“on : ““

2.6.1 Onc or more pre-flight alumclu d\cck |ouauons

slmll be established for an nuodlomu g

¥ 2.6.2 Ruommcnd.luon. ~—'A pre-flicht Lheck‘ Iocauon
should be located on an apron.

W -‘\:'; RIS
Note |.— Locating a pre- jhght alumuer check locatlon on
an apron enables an ultmw,lpr‘LhuA./o be wmade prior to

15/11/90
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oblmmng taxi Llcarance and slmunates the need for .\loppmg ’

Sor that purpose after leaving lhe apron,

1
oy

Noie 2.— Normully an enure apron can serve as a musjac-
tory altimeter L/lL’(k location. i

2.6.3 The
locanon shall bd
ncarm metre Of foot, of lhc area on which it is located.’ Thc
clevation of apy portion of a pre-Night altimeter t.hu,k

location shall be’ wuhm 3 m (10 f1) of the average elevation. lor
that’ location. .

cvation "zof:a‘;prc-ﬂighl altimeter cheek

80 Boeme Gog0 ¢

2.7 Dédlaced distances {

The following distances “shall becalculated ‘for a runway
mlcuded for use by mlun.monnl commercxal air transport:

[EEHER .,.' L 7 : W

a) take-off run available; 5 9! ;-' '
b) take-off distance available;

c) accelerate-stop distance available; and"

‘d) la'nding 'Uisldhcc"avqilablc. I el

Note.~ Guiddn'ce on calculation of declared dtswmm is

given in A//uchmanl A, Section 3. & .
» 5 . e O
2.8...Coundition of the movement area and '
o e arelated facilities - VS i
‘ : R P S
2.8.1

_Iuformation.on the condition of the movement area

and the opcrauondl status of related facilitics shall be bro- ..

vided to the appropriate acronautical mformapon service
units;' and’ smnlar mfornmuon of opcranonal s:gmluamc o
the air traffic scrvu,es unils; to énable those ‘units to provide
the necessary mformauon 1o arrlvmg and deparmu, alrcr.:fl

The information shall be Xkept up 1o, dalc and ch.mgcs in
Londmom rcporlcd \vul\oul dqlay :

[ ',_',' L ]

r
"

2.8.2 “ThL condmon of thclmovcmcm arca and lh(‘ Opu'd-

tional status'of relatcd facnhues‘shall be momlon.d qnd reports
on matters of qpemuon.nl sngmﬁcanco or al’fccung adrerall
pufommmc glvcl‘ll Ra\rncularly in respect, ﬂf-.}.h? l‘ollowiq’g\;'.
et \ . BRACH . T
'\"x)\u)nslrucuon gr mémun.mcc work o .
EAITL Sy Aty ..b " N

b) rough or broken surfaces on a run\vdy, a xaxlwﬂy or.an.

A[JIOII

_,blven as the average elevation, rounded 1o ttic -

o

A

3
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jucuou (/mraclcrlsncs made available when Ihwc additional
mu‘umuuulls show I/m! I/IL' runway or a portion lhereof has
become shppury - .
f) ant-icing or de-icing li(]lli({ﬁllcll’liCdlS Ol d Lunway.or a ; o " .

laxiway;

¢) snow banks or drifts udm« SenL Lo W rimway, a l.ul\vay or
an apron;

. EREIY ~ e
ay S L

- o Snow, slush’ vr ice’ o a runway
g) other temporavy hazuuls, including p;ukc,d aircrut'(; .
: Note 1.— The intent of these specifications is to satisfy the
SNOWTAM and NOTAM promulgation requirements con-
Iamed in Annex 15,

. . 6! e

hy 1 ul\m ur irrcgutar oper: mun ot pau of all uf lhc acro-
drome visual aids; and -

P R |
ol e
i) failure of the normal or secondary power supply.

8% 20 & .8° Ll : ‘i '

. Note 2.— Runway surfuce condition sensors may be used
to detect and continuously display current or predigted infor-
mation on surface conditions such as the presence of moisture,

or mmununl Sormation of ice on pavcmcnls. K
R

2.8.3 Recommendation.— To facilitate compliagnce with
28.1 and 2.8.2 inspections of the movement area should be
curried out each day at least once where the code number is
Por 2 and at least gyyjce wherethe, code number is 3 or 4.

' 0 2.8.9

Note.— Guidance on. carrying ,out daily- inspections, of
the movement areq iy, given in the Airport Services Manual,
Part 8 and in the Manual of Surface Maovemeni Guidance and
Control Systems (SMGCS). 1.

Recommendation.— Whencver a nmway is
affected by snow, slush or ice, and it has not been po.mb(e o .
clear the precipitant fully, the condition of the runwayshould
be ussessed, and the friction. coefficient measured. '
; ST R o

2.8.10 Reconuneadution.— The readings of the frﬁ!ion
measuring device on snow-, slush-, or ice-covered surfaces -
should adequuh,ly rorrelale with the readings of one olher
stich device, < - e ,

BERRTREY oA . :

-Noten—~The prmczpal aim is 1o measure .vurfacc [riction in’
a manner that is relevant to the friction: e,\pcnemcd by:an
aircraft tire, ‘thereby providing correlation between the
Sriction measuring device and airéraft brakmg perjonnance

\ a 00 (L] o -

I VPR IR Lo L

Water on « runp-yy_ ST, - T

2.8.4 Rwummcndutlun.—-- thnqve( walter {s present on
arunway, a deseription of the runway surface conditions on
the centre half of. the width of the runway, including the
possible ‘assessmen)’ oj walter, z/cprh wherg appllcablq. shaould
be made available using the jollowmg terms:

. 5, » i PR ¢ 14 » 2
DAMP — the surface show: a change of colour due 1o 2.8:11 Re ‘_:‘,_’nnundauon. =" Whénever dry“suou. zwu
moistire. snow -or slush isiptesent on a runway, an assessment of !r-he
WET — the surface i,s_so.«kcd,bur-_h‘lelsﬁ is nostanding water. meancdep th o;e pact llur{d /sz the rum;ay shouldlbe made‘lo
WATER PATCHES ~: significant paiches of standing an accuracy of approximately 2 cm faor dry snow, { cmn for Wet
I sHow and 0. 3 ‘om for shish. i
water are visible, .
. /_-'L()()DED extensive standing waler @5 visible, _

R

. , P o

v

285 lnlmnmnou lhal i lunwuy or puruap llu;rcof Ty
bc shppery whcn WL} ShJ“ be mddc 1val]ablc

N "1

W : 2.9 . Disabjed aircraft removal

EEIN 1

C g 6 Rc(onmlcndutiou.~— A ruuw«y or pomon Iherwf
should be” determiiied as beiny sllppcry when wet when (he
measitremesnts specified in 9.4.9 show that the runway surface
Jriction characteristics us measured by o continnous friction 2.9.1

Note.— Sce 9.3 for information on dlsabled alrcrafl
/emoval services.

Recommendation,.—  The telephone/telex  mum-

nuusurmg (Iuwc'd are I)"low the Illllllllllll[l Jriction level

speiified by r}n. State.

\ Lo Gttt oot Go
bii v, — o .

DRI FEN

2.8.7 lh-éumllhénil‘.uiun — Inj'umn uun on llu, nunmum;
Sriction level specified by the bmle for reparting slippery
runway conditions and the type of ﬁ:mon measring device
used should e ma(lc aviiluble,

vl o &

288 Ruommendnnon.~- When it is suspected that a
TUIWGY may bacomc." slippery lmdw unusunl eonditions, then
additional - treasurenients saould’ be made when  such
wmhmm,s oceur, and mfomml/(m on the runwdy surface

ber(s) of the office of the acrodrome co-ordinator of opera-
tions for the removal of an aircraft disubled on or adjacent to

the movemeat area should be macde avculab.:, on request, to .

aire. rnfl operator.s

‘) 2 Rccumnu.nd;.nou ~ Informautivn concerning' Ihe‘\

capubility to remove an atrcrafl disabled on or adjacent ro hi ‘
moyement:area should be made avallable : ’

Note.—The capability to remove a dl.mble(l atrcraft may be
expressedain texms of the- largest dype of a/rc'ruf! which (Iw
aerodrame®’s equifiped 15 remove.’

15711790
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2.10° Rescue and flre fighting

Note.— See 9.2 for information on rescue and fire fighting
v l.
serrices. e N

2.10.1 Information concerning the level of protection
provided ai an aerodrome for aircraft rescue and fire fighting
purposcs shall bc made available.

2. 10 2 Recommendation.— flxe Icn'el of pro!ecuon nor-
mally avuiluble at an aerodrome should be expressed in terms

of the category of the rgscue and fire fighting services as-

described in 9.2 and in accordance with the iypes and amounts

of extinguishing agents normally availuble at the aerodrome.
- A

2.10.3 Significant changes in the level of protection

normally available at an aerodrome for rescue and: fire

fighting shall be notified to the appropriate air traffic services:

units and acronautical information units to enable those units-

to provide the necessary information 1o arriving and.departing
aircraft. When such a change has been corrected, the above
units shall be advised accordingly.

Note.— A significamt change in the level of protecrion is
considered to be a change in ihe category pf the rescue and fire
Sighting service from the category normally available at the
aerodrome, resulting from a chunge in availability of extingui-
shing agents, equipment 1o deliver the agenis or personnel to
operate the equipment, elc. TR S VA

2.10.4  Recommendution.— A significant change should
be expressed in ters of the new categary of the rescue und
fire fighting service available at the aerdrome.

o N )
A, ey
- 2.11  Visual approach slope indicator systems

. N AT T )
The fullowlng llllOl’llhlllUll concer nlng, a vnu.nl approach slope
indicator system installation spail. be m‘ldc nvallable BRSNS

. . ' N or
[N . TN

a) associulcd runway degsignation ,numbcr; vy

“b) type of sysum dccordmg‘xo 5, 3 6 2 lor an, A\’ l
and 3-BAR' ‘AVASIS ms[.xllanon. llu numbu of light .

N ‘1
e
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units shall be given and additionally for an asynunetri
cal AVASIS and 3-BAR AVASIS installation, and fo
an AT VASIS PAPl or APAP] inslallalion lhc side of p

by rlg,ht shall be glvcn .

¢) where the axis of the system is not parallel 1o the runway ¥
centre line, the angle of displacement and the dircction i
of displacement, i.e. left or right shall be indicated;
dy nominal approach slope angle(s). For a VASIS ofd
an AVASIS this shall be angle (A + D) + 2 and fora §
3-BAR VASIS or 3-BAR AVASIS this shall also include}
the angle (F + C) + 2, according to the formulac in§
Figure.5-10. For a T-VASIS. or an AT-VASIS this shal 3
be angle 8 according to the formula in Figure 5-1):
'.“'md for, a - PAPL and an APAPI this shall be angl "
(B o+ Q)+ 2 and (A + B) + 2, respectively as m E
-\J'u,uu: 3-15; and Qg
“e) minimum eye henghl(s) over the’ threshold of the on
t*. slope’signal(s). For a VASIS or an AVASIS this hclghl o
shall be the top of the red signal from the downwind
wing bar(s), that is, angle B. For a 3-BAR VASIS o §
3-BAR AVASIS this shall also include thie height of the |8
top of the red signal from the middle wing bar(s), tha fl
is angle D. For 2 T-VASIS or an AT-VASIS this shall
be: the Jowest height | atwhich only the wing bar(s) ar 4
-visible; however, the additional heights at which thefis
wing bur(s) plus one, two or three'fly down lu,hl units 494
come into view may also be reported if such information jo
_would he of benefit 10 aircraft using the.approach. For
a PAI’I this shall be the seuing angle of the third uni J
ﬁom the runway minus 2, i.e. anglc B minus 2%, nnd :

~—

farther from the runway minus 2, i.e. angle A 4
minus 2°. | '

AVASIS, 3-BAR VASIS or 3-BAR AVASIS, attention i {
drawn 1g the {/8¢ dy’fcrence between the angles as seen in B
spacg and the setting angles seen on.the ground. See the guid- g

ance mu/cngl in. the. A¢rodrome. Design Manual, . Part 4,
Clmptcl 4.

, . “
(e whoo
.
T R L S .

I S R U T LU : oy

15/11/90




CHAPTER 3.

3.1 Runways 1

Number andd orientatlpn of runways . o
Introductory Noie,— Many factors ajfect the determing-
ian of the orientation, siting and number of runways.:
One important factor is the usubility fuctor,.as detesmined
by the wind distribution, \vhich, is specified- hereunder.
Aunuther important factor is the alignment of the runway (o
fucilitate the provision of approaches conforining to the
approach surface specifications of -Chupter . In Attach-

ment A, Section {, mjornmuon is given concerninyg these and -

other factors. Fe o Booo Mg WL "

Lt v .

When a new umrmnenl runwa y is bemg locuied, partic ulur
sifenifon needs 1o.be given to areas over which acroplanes will
be required 10 fly; when following instrument approach and
missed approach procedures, so as 1o ensure. that obstacles in
these areas or other fuctors will not resirict. the vperation of
the qeroplanes for which the runway is insendedd.

IR Lo . gl

LLY Recommendatdion.— 7The number end urun{auon
of runways af an aerodrome shoutd be such thai the usablllly
Jactor of-the aerddrome is not less 1han 93 per ccnt for the
aeroplune: that !he aérddrome’ ts mn'ndkd to servé

LI P

1.1.2  Choice of maximua permissible
- gross-wind compom.ms '

.
Thwe -

Recommendullon.——« Inthe application of 3.1.1 it shéuld be
ussmed that lauding or take-off of aeroplune, is, in normal

rnmnslunm, precluded when - the cross-wind componenl;.h

mea'ds

— 37 kin/h (20 Kt} in the case of acroplunes whose refer-
ence ficld length is 1 500.m or over, except that when
poor. runway braking action owing 1o an insufficient
longitudinal cocfficient of friction is experienced with

* some frequency, a cross-wind component pot ex wdux ¢

'. ’4 km/h (]? kl} leou/d be assumed

<M kmh (13 Al) in !lw caqc of uuroplauu whose refer-
ence Jield leng 1h is 1 200°m or up 1o bul ‘not including
1500 m and’

".1 4

-1 km/h (10 kt) m r{uz case of acroplunes whose I‘f’jt’l’-

ence fxel(l hm-lh 1.»

S lhau ! 200 m.

n

\HNEX "1 4

- \'x)l.,UML’ 1
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Note.— In Attachment A, Section 1, guidance is given on
JSactors affecting the calculation of the estimate of the usability
JSuctor and allowances which may have to be made to take
auccount of, the effect of unusual circumstarjces.

3.1.3 Data to be used

Recommendation.— The sclection of data to e used for
the. calculation of the usability factor should be based on
reliable-wind distribution statistics that extend over qs long a
period.as possible, preferably of not less than five years, The
observations 'used should be:made at least eight times dally
and spaced at equal intervals of time. '

Note.— These winds are mean winds. Reference 1o the.
need for some -allowance for gusty éonditions is made in
Attuchment A, Section 1

" B T T
R !

Locatlan of thré.slmld

K

L3014 lhconuncudu(iou — A thréshul[! 'should normally-
be located at the. e '.\m.muy of a runway unless operalwnal'
considerations jxm/fy the choi¢ce of another locanon

Note.— Guidance on the siting of the threshold is glveu m
Attachment A, Section 10, ‘

AP PR 1, t

3.1.5  Recommendation.— When it is necessary 1o dis-
place a threshold, either permanently or umporanly, Srom its
normal location, ‘account should ‘be taken of the various
Jactors which may huve a bearmg on the location of the .
threshold. Where this displacement is'due 10 an ‘unserviceabl
runway condition, a cleared and graded area of at least 60 ny
in length should be avaitable between the unserviceable areg
and the displaced threshold. Additional distance should ajso
be provided to meet the reqxuruuxenls of the runway end safety
wrea as apprupnalu

Note.— Guidance on fuciors which muy be considered Iy
the determination of the location of a displaced threshold is
given in Attachment A, Section 10. )

Actual length of runways

3.1.6 ‘annary.r.umv;:'y

Recommendstion.— E,\c"p! as provided - in 3.1.8, lhe .
actual run was Icugllx to he' prowrled for a pnmary /u”ww

K . 15/11/90
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should be ade quate (0 meet the upumluu o requirements of . Loflu letter
the aeroplanes for which the runway is intead « andd showld be Code . : _ .
not less than the longest-length determined by applying ihe number A B C ] D
corrections for local cowditions v the opcrulmns and
performance characteristics of the'* "!cw - aeroplanes. / 18 18 m 23 m _ 3
. 2 23 m 23 m 30m o= -
Note 1.~ This specificatin’  « s b uecessarily mean- - 3 30 m 30 . 3(51 m :.: " 45-
providing for operations -+ - @l aeroplane at its v . - - 45 m A4S m

maxin niass. . oo

a. The width of u precision, approach rumvay should be

Note 2.~ Both ruke-off ae! lamding requirements nml ” not less than 30 wm uhuc..:{hc code number is 1 or 2,
be considered when determining the length of Funway (o he
provided and the need for operations (o be conducted in both

“dlicections of the runway. Note.— The combinations of code munbers and letiers for

which widths are specified lmve been developed for § yplcnl _ ;
aeroplane chuar ucw: istics.
Note 3.-- Locul conditions that muy need 1o be considered vy
i'clde elevation, feaperalure, rmnsay stope, munidity and
e renway surface characteristics.

et ’ b
e P = =
' Separution of parallel runways
Note 4. When performance data on aereplanes for which

the runway is intended are not /mowu: guidance on the rlclc;~ 31.1.10 ll(u)mnwud.ﬂion.-— Where purallel runwayvs are
' ; 3 > . . ‘ 1y b i
niination of the actual length of a primary '””I““y b ‘l'p/” provided for simultangous use under visual meteorologicul
cation of general correction fuclors is gwcn in the Acrodrome conditions enly, the /umm:um dlslance belw(.eu ‘their’ cenue i

Design Manaal, Pars . fines should e :

I
i b
¥ \

P

— 210m w/xen l/xe Iugher ‘vode number I.S'.3 or d;

30T Secoudary runway

i ) — |50 m wherc the higher code number is 2; (md
. . Ay, S . > N o Lo
Recommendation.—~ The length of a secondury runway fiy oo - N -1 :
should be determined simijarly 10 primary rumvays except that — 120 m where the higher code "U"lbé‘f. is 1. i i
it needs only to be adequate for those aeroplanes which . ' '

require 1o use thar secopdary runway in addition to the other

3.1.11
runway or runways inorder to obfaiy a usphility factor of a

“Recommendation,.— Where parallel runways are

_ provided for simultancons  operations  under ingtrument 4
feast 95 per cent. Coey meleorological conditions, the minimum separation dulanct' :
between their cenitre lines should be:
v v . :
318 Runways with stopways or clearways — 1525 m for independent purallel approaches;
Recommendation,—— Where v runway is associated with o — 915 m for dependent parallel approaches;
stopyway or clearway, an actial rubvway length less than that : :
resulting from application of 3.1.6 or 3.1.7, us approprivte, — 760 m for independeat parallel departures; .
may be considered satisfactory, but in such a case any oo S ' - .'
combination of runway, stopway and clearway provided — 760 w1 for segreguted parallel operations; ) !
should permit compliance with the vperational requireinents
Jor take-off and landing of the aeroplunes the runway is cacept that: v v
intended (o serve, . . 4
: ay Jor segregated  parallel  operations  the  specifiod
Note.-~ Guidance on use of stopways and clearways is upmmlou dmancc' ) "
given in A achment A, Section 2. : 1

1) may be decreased by 3() m for each 150 i that the (.
arrival runway is staggered 1oword the r/rrnmr:. .

aircragi, (0'a auninn of 300 m' ondl L

Width of runways

(S

. : e . L. v L . "“ -:
319 Recommendativa— The widih of o runway shoull 2) shoulid be lm'reased lzy 30 m jor euLh l50 m lhul lh s
e ot less than the appropriare (quuu.slou speeified i ihe M arrival runway is .xlag
/ollowmg tabidation: - : mrclufl'

15711760
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b). lower scparation distances than those specified ab()ve
may be applicd if, after aeronautical study it is
determined that such lower separation distances would
not affect the safety of operations of aircraft.

Note.— Guidance on planning and conducting simuyl-
taneous operations on parcllel ‘or near-parailel instrument
runways is comtained in Circular 207 —- Simultangous
Operations on Parallel or Near-Parallel nstrument Runways
(SOIR).

IS

Slopes an runways

30012 Longiwudinal slopes
Recommendation.— The slope computed by dividing the
difference between the maximum and wininuan elevation

glong the runway centre line by lhe runway length should not
exceed:

~ 1 per cent where the code ufu,nbur is 3 or 4; and
o U R

Lampiran 5 ‘
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— 0.2 per cent per 30 . {mmmmm radiys: of czlrvulmc of
15 000 m) wlwle llw ('ode number is 3; and

Bk 3

— 0.4 per cent per 30 m (minimum radius of curvature of

7 500 m) where the code number is 1 or 2. !

3.1.16 Sight distance

Lecommendation,—

avoided, they should be such that there will be an unob-
steucted line of sight from:

— any point 3 m above a runway (o all other points 3 m-.

above the runway within a distance of at least half the
length of the runway where the code letter is C, D or E;

— any point 2 m above a runway to all other points 2 m
aboye the runway within a distance of at least half the

/eugll; of the runway where the code letter is B;: und

— any point, 1.5 m above a runway o all uther noints

B
Where slope chunges cannot be

1.5 m above the runway within a distance of ut leust

half the Jength of the runway where the code letier is A.

— 2 per cent where the code number'is'1 or 2. ‘
1113 Recommendation.—  slong no
. runway showld the lougitudinal slope exceed:

portipn oj' o

3.i,l7 Distunce Licl\vqcx1 slope changes

— 1.25 per ceat where the code number is 4, except that for RLLOII\lllt.lld’.lll(lll.--— Undularlons or appreciable changex

ey e e

- the first and last: quarter of the lengih of the runway the in slopes located close ’Oge”"" alpng a runwqy should be
Iw:gllu(lmul slope should not u,\ceca 0 8 per “.,,,- avoided. The. distance between ‘the points'of mlersecnon of
i IWO Successive curves Slu)uld not’ be less than:
: == 1.3 per cent where the code number is 3, ¢xcept that for '
i the first and last quarter of the length of a precision «) the sum of the a[).mlun' numerical values of lhe conc-
} approach runway category Il or Ili the longitudinal sponding 5/"/"’ changes "”'/”P/’ed b)’ the "PP’OP”‘]“’
i slope should not exceed 0.8 per cent; and., - value as follaws:
.3 ~ 2 per cent where the code number is | or 2. ~ 30 000 m where the code mimber is 4;
: . : oo . T
; ! o -— 15 000 m where the code munber is 3; and
: . . : i
i 3.4 Longituding! slope changes e e p . : "o
| : .. == 3000 m where the code number is 1 or 2; or -
: ‘ Recommendation.—  Where slope, chuanges cannot  be. o . : o '
ovoided, a slope change between (wo consecutive slopes. b) 43 m; i i
. should not exceed: i Co ] ] ; L
| whichever is greater:
I = 1.5 per cent where thie code munber is 3 or 4; und
i Note,— Gmdu/ue on implementing this specification is
; T 2 per cent whcru the code number is 1 or 2. given in Attachment A, Section 4.
i -Note.~ Guiduance on s/ope Lhullgt..) pcjoru a runway is’ 1
v wen in Auochiment A, Seciion 4, . 3.1.18  Transverse slopes
B .' . ] . . N
o 31 l5 Reconnnendution -~ fhv m'nsmun Jrom one

Rupuuucndnl]ud —_TIn /)romo!e the most ra/)/(l (Ir(unugc
of water, the runway su face should, if practicable, be
cambered. except wherg a single crossfall from high to low in-
the direction of the wing most frequenll,v associated with rain’”

would ensurp rapid L(rwnge The transverse slope should »
ideally be: :

L dldpe ta another should be. AUC Lomplls'xe(l by s curved surfucc
. »\uh araie. aj LII(III,!:L’ 7not exc t'(’t/l(l.l,

510, [ m'r Cent per 30 111 (u/m/m/lm mdms of u:rvulmc of
- )
() ()O /u) where the code l/u/n{)cr ;.s 4;

«
T
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— 1.5 per cent where the code letier is C, D or E; and
— 2 per cent where the code letier is A or B;

bug in any event should not exceed 1.5 per cent or 2 per cend,
as applicable, nor be less than | per cent excepl at runway or
taxiway intersections where flatier slopes may be necessary.

For a cambered surface the transverse slope on each side of the
centre line should be sywmetrical,

Note.—On wet runways with cross-wind conditions the
problem of aquaplaning from poor drainage is apt {0 be
acceniuated. In Atrachment A, Section 7, information is given
concerning this problem and other relevany factors..,

3.1.19 Recommendation.— The (ransverse slope should
be substantially the same throughout the length of a runway
exceps af an infersection with another runway or a laxiway
where an even transition should be provided taking acconnt of
the need for adequate drainage.

Note.-— Guidance on transverse slope is given in the
Aerodivme Design Manual, Pars 3.

L] o

Strengilt of runwiy's

3.1.20 Recommendation. . A r'xm'wuy should be capuble

of withstanding the traffic of ucroplunc: the runway is
intended 1o serve.

BE AL [

Surfuce of runwuys

3,021 The surface of a rynyay. shall be constructed
without irregularitics that would result in loss in friction
characteristics or otherwise adversely affect the tuke-off or
landing of an aeroplane. '

Note 1.-- Surface uuwrlman muy adversely affect the
wke-off or landing of an weroplune by causing excessive
bouncing, pitching, vibration, or other difficulties in the
control of an acroplanc.

o il
R

-Note 2.— Guidance on design 1olerances and other infor-
mation is given in Auachment A, Section 5. Additional
guidance is included in the Acrodrome Design Manual, Pare 3,

3.1.22  The surface of a paved runway shall be o con-
seructed as 1o provide good friction characteristics when the
runway is wet,

31,23 Recommendation,— Measyrements af the friction
characteristics of a new or resurfuced runway should be made
with a continuous friction measvring device using self-wetting
Seatures in order 10 assure that the design objectives with
respect (o its friction characteristics have been aclieved.

15/11/90
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Note.— Guidance on friction characteristics of ne
runway surfaces is given in Attachment A, Section i .
in the Airporl‘ Serviet

Additional guidance is included
Manual, Part 2.

v

3.1.24 Recommendation.— The average surface texti
depth of a new surface should be not less than 1.0 mm.

Note |.— This normally requires some form of sped
surface treatuient.

Note 2.— Guidance on methods used to wmeasure surfu ;

texture is given in the Airport Services Manual, Part 2.

3.1.25 Recommendation.— #hen the surface is groow
or scored, the grooves or scorings should be either perpendia
lur to the runway centre line or parallel to non- perpendu 1k
{ransverse jOlIlIS where app/l(‘()b/l.'

Note.— F uidance on methods for improving the runw

surface fexture is given m the Acrodromie Design Manut
Part 3.

s

3.2 Runway shoulders bl

General

Note.— Guidance on clmrauemm.s and /walmenu
runway shouwlders is given in Attaclunent A, Section 8, and
the Acrodrome Design Manual, Part 2,

3.2.10 Recommendation,— Runway shoulders should
provided for a runway where the code letier is D or E, au(ll

“runway width is less than 60 m,

Width of runway shoulders
= . t . :
3.2.2 "Recommendation.— The runway shoulders shou
extend synunetrically on each side of the runway so that i

over-all width of the runway and its shoulders is nat less th
60 .

Slopes on runway shoulders

3.2.3  Recommendation.— The surface of the should
that ubuts the runway should be flush with e surface of |
rumway and s lrmu verse slw)t' shonld not exceed 2.5 per cen

. e d o

¥
o

Swreangth of runway Sll(mldcr.sz

~3.2.4 Rcunumcml.xhon.-— A runway shoutdge sfum/di

Cprepared cr consirncied S0 us to be capabie, in th¢ eveny ofi

acroplane cusaing «ff the runway, of supporting the aey

R I g e <
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plane withou!t inducing strucimal dunage 1o the aeroplune
and of supporting ground vehicles which may operate on the
shoulder.

3.3

Runway strips

General t

331
icluded in a slnp o

Length of rumway strips . C .

[y . o R

3.3.2 Recommendation.— A strip should extend before
the threshold and beyond the end of the runway or stopway
Jor a distunce of at least:

; Y
— 60 m where the code nwmber is 2, 3 or 4;

— 60 m where the code munber is 1 and the runway is an
instrument one; and

~— 30 m where the code number is 1 and the runway is a
non-instrument one. z

Widih of runway strips I

N

333 A strip“incluclim, a precision approach runway
shall, whercw.r prm.ncabh extend laterally to 4 distance of at
least:

- . ' ;
~ 150 m where the €ode number is 3 or 4; and

o

— 75 m where the code sumber is 1 or 2;
.

on each side of the centre line of the runway and its extended.
gentre line throughout the length of the strip.

334 Recommendation.— A serie including -a non-
precision approach  runway \hou/(l extend Iutcrully w a
distance ¢f al least:

N ot ooyt
— 150 m where the code mumber is 3 or 4, und
Lo e .
75 m where the code muauber is . ar 2
AL i

on cadz side of the centre line of the runway and its extended
centre line throughout the length of the strip,
. . e s '.‘f

3.3.5  Recommendation.— A sirip including a non-
instrument runway should extqud on eacl side of the centre
ling of the runway and its extended centre line throvgheut the
length of the strip, to a distance of at legst: N

A runway and any associated smpways \lmll be

Lampiran 5
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— 75 m where the code number is 3 or 4;
= 40 1t where the code number is 2; and

— 30 m where the code number is 1.

Objects on runway strips

Note.— See 8.6 for information regarding -siting and
construction of equipinent and installations on runway sirips.
"+ 3.3.6 Recommendation.— An object situated oir u
fnway strip swhich may endunger acroplanes should be

regarded as an obstacle and should, as far as practicable, be
removed. ;

3.3.7 No fixed object, other than visual aids required for
air navlganon purposes and satistving the relevant fr angibility

requirement in Chapter 5, shall be permitted on a lllll\vd)’
strip:

) within’ 60 m of the runway centre line of a precision
approich runway catcgory |, 11 or 11! where the code
number is 3 or 4; or ! Co

b) within 45 m of the runway centre line of a- precision

uppl‘uddl runway c..ucboxy I where the code number is
lor2, "

. B i
[RYIN ° o .
‘

. No mobile object shal! be permitted on this part of the runway
strip during the use of the runway for lundinglor take-off,

\.\
Grading of ri{n'\l‘ay strips

3.3.8 Recommendation.— Thar portion of a strip of an
instrument runway within a distance of at leust:

w2 75 m where the code mumber is 3 or 4; and
L : PRI 2 r

\ i

— 40 m where the cove Wimber is Lor2

Srom the centre line of the runway and its extended centre lile
should provide a graded area for aeroplanes whicl the runway

is intended 1a serve in the event of an aeropluane runnmg off
the runway.

Note.— Guidunce on grading of a greater area of a strip

sincluding a precision approach rumwvay where the code number .
~uds 3 or 4 is given in Attachment A, Section 8.

3.3.9 Recommendation.— That portion of a strip of a

noa-instrument> runway w:t/un a distanct of at least.
RSN IR TRYY R

‘— @5 m where lhe wdc nnmber is3 ord;
) )\- ot )
: -a_‘~ A0 where the Code 'muul)er is 2; and

15711790
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- 30 m where the code mumnber is I}

Srom the centtre line of the runway and its extended centre line
should provide a graded area for aeroplunes which the runway
is intended to serve in the event of an aeroplane running off
the runway.

3.3.10 The surface of that portion of a strip that abuts a
runway, shoulder or stopway shall be flush with the surface of
the runway, shoulder or stopway.

3.3.11 Rccommcndali.bn.—— That portion of a strip to at
least 30 m before u threshold showuld be prepared against blast
erosion in order o protect a landing aeroplane from the
danger of an exposed edge.

Slopes on runway strips 0 g

3.3.12  Lougitudinal slopes

Recommendation.— A longitudinal slope ulong that
portion of a strip (o be graded should not exceed:

— {.5 per cent where the code munber is 4,
— 1,75 per cent where the code nuniber is 3; and

— 2 per cent where the code number is | or 2.

3.3.13 Longitudinal slope changes

Recommendation.— Slope changes un that portion of a
strip to be graded should be as gradual as practicable and
abrupt changes or sudden reversals of slopes avaided.

3.3.14  Recommendation.~ Slope clmngcs‘ before the
threshold of a precision approach runway should be avoided
or kept to a minimum on that portion of the strip within a
distance of at least 30 mn on euch side of the extended centre
line of the runway. Where slope chunges cannot bg avoided on
this portion, the rate of change between two consecutive
slopes should not exceed 2 per cent pér 30 m.

Note.— Guidance on slope changes before the threshold is
given in Agachment A, Section 4.

'

3.3.15

Transverse slopes

Rt_u)nuncndaliun — Transverse slopes on that portion of
a strip 10 be graded should be adequute to prevent the
accumudation of water on the surfuce buz should nol excced

-
— 2.5 per cent where {hc L'U(/c mumber is 3 or 4; and
— 3 per cent where the code number is } or'2;

15/11/90
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except that to facilitate drainage the slope for the first 3 m ou
ward from the runway, shoulder or stopway edge should b.
negative as measured in the direction away from the runwy
and may be as great as § per ceut.

Volume|

3.3.16 Recowmmendation.— The transverse slopes of an
portion of a sirip beyond that to be graded should not excea
an upward slope of 5 per cent as measured in the dlreclm
away from the runway.

Strength of runway s!rl'p# .
3.3.17 Recommendation.— That portion of a strip ofm%:‘

instrument runway within a distance of at least:

i

i

E

i a

-— 75 an where the codemunbcr is 3 or4; qnd

Il g0m where the code number is 1 or 2;

. : [
Srom the centre line of the rinway and its extended ¢entre li.
should be so prepared or constructed as to minimize hazad,
arising from differences in load bearing capacity to aeroplan:

which the runway is intended to serve In the ¢venl oj a
aeropluné running off the runway.

31348 Recommendation.— That portion of . a st

containing a nou- uulrmuenl runway wulun a dlstance of)
least:

— 75 m where the code number is 3 or 4;

— 40 m where the code number is 2; and

— 30 m where the code number is 1; i
. ! j
Jrom the centre line of the runway and its extended gentre lif}
should be so prepared or constructed as to minimizg hazari. :
arising from differences in load bearing capacity tp qeroplum :
which the runway is intended to serve in the event of a-
aeroplane running off the rumvay. ‘

3.4 Runway end safety areas

oo

General

3. 4 | Rccommtud.\uon.—— A runway end .safer_y am
should be pro wded at cuch end of a runway strip whepg:

- the z'ode manber is 3 or 4; and

— tlw'code number is. 1 or 2 and the runway is at

/usuuuwm one.

R ;
Note, == Guidance on nmway erd scfe‘v "rcas is given u

All(ulmwnl» A, Section 9.

G E

m‘
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Dimensiony of runwuy el safely dreay

3.4.2 Recommendwsion.— A runway ead sqfety area
showuld exrend front the end ¢f a runway sirip for as greal a
disiance us priciicable, but at leust 90 m.

34.3 Recommendution.~~ The width vf « runway end
safery area should be i leass gwice thaf of the associgted
faHway, . .

Objeeis on ruwiy ind safety areas

Note.— Soe 8.6 for infurmmadion wyuldmg sifing und
mnslrmllnn oj equipment and m_\tullullon ony runway end
sufely areqs

ddd Recownendation. - An phject situated an a
nnway end safefy area which mey endanger aeroplanes

shoudd be regarded as an ul;.sluc[u and should, as far as -

pris ucubl(. bo removed. .. :

Clearlng wnit yrading of rivay end sqfely areas

345 Reequmendativa— A runway ead safety uarea
shonkd pravide g ¢leared and graded arca for agroplanes which
the rymway is Istended to serve in the event of an auropluuu
undep. shpoung or. ovarrunnmg the runway.

Nate.— The sueface of the ground in the runway end safety
area dogs not nee(/ (0 be prepared (o the same quuh!y as the
.m\m,y mtp Sue, Jowever, 3.4.9.

Shipes on rigpeay end safety aredas
if {

et

3.4.6  General

Recommendation.— The slopes of a runway end safety
area should be such (hat no purt of the runwuay end safety area
penetrates the apprpach or take-off climb surfuce.

3.4.7 Longitudinal slopes

l(up;;mlcmlﬂ(lan.-—- The longitudinal slopes of ¢ n runwiy

end sqfcly argq shald not exceed a downward slope of § per

cent. (ong(lur[fnql slope changes sholilif 'be as gruduul as~

Al
practicuble’ iy ubrupt changes or sudden 'véversuly of slopca
avoided. "

Gttt

3,48 Transverse slopes

Kecommesdutign, — The rransverse slopes of a runway end
safety area shayld got exceed un’wpward or downward slope

Lampiran 5
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of 5 per cent. Transitions between d(ffermg s/opes should be
as gradual as practicable. R ' ot

gt
'

Strength of runway end safely areas

1.4.9 Recommendation.— A runway end safety area
should be so prepared or constructed as to reduce the risk of
damage to an uweroplune undershooting or overrunning the
runway and facilitate the movement of reseue and fire fighting
vehicles.

3.5 Clearways ‘

Note.— 'I{w inclusion  of detailed specifications: for
clearways in this section is not intended to imnply that a
clearway has-lo be provided. Attachment A, .Secllon 2
provides mform..uon on the use of clearways.

=N
iy

Location bf cleirways

35.0- Recommendation.— The origin of a clearway
showld be at the end of the take-off run availuble.

Length of clearways ' 2 7

“

3.5.2 ° Recommendation!-<* The length of d clc'u}it;aJ'
shoudd not exceed half the length of the take-off rust available.

ot 0 , ’
Width of clearyvays

B Rl.(..(l"lulnt!\dil(lul.l.——-. A clearway should extend
luterally to a distance of at least 75 n on each Slde of the

e \lendul ccnlre lme oj the runway.

at N ‘ v . . W I\.

" Slopey ohk.‘leu}»*uyx o

3.5.4° Rut.\nnmendu(ion Z The yound m a cl('arway

“should not pro;ecl abo ve a plane having un upward slope of

1.25 per cent, the lower limit of this plane being @ horizontal
line which:

a) is perpendicular to the vertical plane containing *the
runway centre line; and ',

b) passes through a point located on the runway centre line
at the end of the lakc-off run available.

Nole — l)a.cau.w of trans verse or Iong/ludma/ slopes on a
FUHwWay, .vhoulrlur or strip, in certain cases the lower limit of
the cleurway p[{mc speclfied above may be below the corre-
spomling elcvuuun of the runway, shoylder or strip. It is not
intended rhat Ilmse surfaces be graded to conform with the

&
s
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fower hmit of the clearway platie nor s i astended that terrain
or vbjecis which ure cbove the cleurway plane beyond the end
of the strip but betow the wevel of the strip be removed unless
it is considered they may ndunger aeroplines.

1.5.5 Recomaendution.— Abrupt upward changes in
stope shounid be avoided when the slope on the ground in a
clearway is relatively small or when the mean slope is upward:,
I such situations, in that portion of the clearway within a
distance of 22.5 m on each side of the extended centre line, the
slopes, slope changes and the transition from runway 10
clearway should generally wufunn with those of the runway
with which the clearway is associured except that isolated
depressions such as ditches running across the clearway may
be permiticd.

Objects on clearways N

Note.— Sce 8.6 for information regarding siting and
consiruction of equipment and installations on clearways.

3.5.6  Recommendation.— An  cbject situated on a
clearway which may endanger aeroplanes in the air should be
regarded as an obstacle and showld be removed. ™

3.6 _Stopways = 5

Note.— The inclusion of detailed specifications for
stopways in this section is not intended to imply that a
stopway hus to be provided. Attachmeni A, Section 2 provides
information on the use of stopways. .« ,.

Width of stopways

'

3.6.1 A stopway shall hawe tlie same width as (lu. runway
with which it is associated. :

Slopes on stopways ® 3

3.6.2 Recomuniewdution.— Slopes and changes in slope
on a stopway, and the transition from a runway 10 g sStopway,
should comply with the specifications of 3.1.12 to 3.1.18 Ju
the runwaey with which the stopway is associafed except that!

w) the limitation in 3.1.13 of u 0.8 per cent slope for the
Sirst and lust quarter of the length of a run way nce(l not
be applied to the stopway; and

b} at the junction of the stopway and runway and atong the
stopway the maximum rate of slope change may be
0.3 per cent per 30 m (ininimum radivs of curvature of
10 000 m) for a runway where the code numoer is 3 or 4,

15/11/90° ”
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Strength of stopways

3.6.3  Recommendation.— A stopway shonld be prepared
or constructed so as ta be capable, in the event of an
abandoned take-off, of supporling the aeroplane which the @
stopway is intended 1o serve without inducing slrucmra)
damuge to the acroplane.

Note.— Aunachment A, Section 2 presents gulda/u‘e .
relative (o l/l(’ support capnl))lny of u slopway

Surfuce of stopways

3.6.4 Retommendation.~ The. surface of a paved:
stopway shotdd he so constructed as to provide a goad :
coefficient offmnuu whcn lhe stopway is wet,

3.6.5 Recommens ~tion,— The Sfriction characteristics of
an unpaved stopway should not be subsiantially less than tha-
of the rumwdy with which the stopway is ussociated.

B
N S T T
3.7 Taxlways oot

Note.— Unless otherwise indicated the requirements in llm
section are applicable to all types of taxiwvays.” -

Lt

(v 5

General

3.7.1  Recommendation.— Taxiways should be provided

to permit* the safe and expeditious surface movement of
aircraft.”

J
Note.— Guidance on layout of taxiways is given in the.
Acrodrome Design Manual, Part 2.

3.7.2 ' Recommendution.— Sufficient entrance and exil
taxiways for a runway should be provided to expedite the :
movement of uaeroplanes to and from the runway and

provision of rapid exit mxnvays considered when Irafﬁc :
vohunes are ligh.

Note.— Wln'rc thevend of u runway is not served by o0
taxiway, it niay be necessary 10 provide udditional pave/nenl
at the end of the rumway for Ilu.' turning of aeroplanes. Such.
areas may ulso be IRY: eful along the runway to reduce !q\ung
time and distance Jor some beroplanes.

3.7.3 Rc‘,c(,vmuncnduiimn.-‘— The design of a taxiway: »
should be suv?l that, whea the cockpit of the aeroplane Jor,
which the taxiway is intended remains over the taxiway Qenlre' 1‘
line markings, the clearance distance between the onter main ]
wheel of the (u'roplmw and the edge of e téniway should bc
not less than' that given by the JSollowing .t.oulanon"
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¢ Code letter Clearance curves should be compatible with the manoeuvring capability
H { ' . and normal taxiing speeds of the aeroplanes for which the
V""" A 1.5 m taxiway is intended. The design of the curve should be such
¥ an ) that, when the cockpit of the aeroplane remains over the taxi-
4 the B 2.25 m . ’ way centre line markings, the clearance distance between the
il omter main wheels of the aeroplane and the edge of the
C 3 m if the mxiway is intended 10 be taxiway should not be less: l.’lan those specified in 3.7.3.
e used by aeroplanzs wi]h a wheel
base less than 18 mi; . Note |.— An example of widening taxiways to achieve the
' : - wheel Lleummespa"uzcd is illustrated in Figure 3-1. Guidance
CALS o if the taxiway is intended fo on the valiés of suitable dimensions is given in the Av:rodrome
* be used by weroplanes with a wheel "Design Mdnltdl Part 2
base eyual to or greater than 18 m. 3 : .
oo Nole 2.’—'—\ The location of tuxiway centre line markings and
1‘ys:.l ‘ D 450 o0 et 00 " lights is spcc{fied in 5~2.8‘3‘__and 5.3.16.6.
pod § R 1y, "0 g B :
x E B 4.5 T R} Vall®, of o 4 Note 3.— Compound curves may reduce or elmunale the
‘,‘ -0 need for extra taxiway mdfh. ,
tuf ' Note.— Whygl buse means the distence from the nose gear ' B

kat . fo the geomelric gentse. Qf lhz main. gear. x

: . a9 o 200 oo B

Junctions and intersectlons

RO TR TR VI S . S

Widith of taxiways ; ‘ "
f N 3.7.6,, Recommendation.— To facilitate the movement of

17.4 Recommpendation,— A straight portion of a tuxiway aeroplanes, fillets should be provided at junctions and jnler:
' " should huye a wwth of not lcos lhan thl given by the follow- sections of taxiways with runways, aprons and other taxiways.
’ ing rabulquun. R : ! The design of the fillets should ¢nsure that the minimum wheel
' : clearances specified in 3.7.3 are maintained when aeroplanes

s T AN Lo ' are manoeuyring :hrough the junctions or intersections.

Code lc’tcr st Faxiway width .
i Note, — C‘mdumrg dn the'design of fi f llets is glven in the

t p 7.5 Acrodromc Dcsx},u Mamnl Part 2
: S L .
8 10.5 1 o LN 4
1( ‘,.'.‘u.wc G IS m if the lu,‘xiwuy e e "d' ed (0 ‘ Taxiway minlmusn separation distances '
Ve 5 e used by aeroplunes with g wheel ‘ '
base less than 18 m; 3.1.7 Recolnmendution.—  The separation  distunce
: ‘ : between the cehtre line of a taxiway and the centre line of a
CY o if e taxiway is intended 10 runway, the centre line of a parallel taxiway or an object
Le used by acroplanes with a wheel should naot be less than the appropriate dimension specified in
© base equal (o or greater than 18 m. Tuble 3-1, except thut it may be permissible to operate with
f e LN ' ) lower sepgpration distances at an existing aeradrome if an
) D w8 mif the taxiway is intended 1@ . geronautical study indicates that such lower separatian
' %e used by aeroplanes withan .. distances would not adversc{y Wfyct the safety or significantly
; e S Suser main gear wheel span of less . affect the regularity of operations of aeroplanes.
t " than 9 m; B S
! ‘ . ] .- Note I.— Guidance on factors which may be consldered in .
i LE RT3 L if e muwuy is mlendcd w0 .. the aeronautical siudy is given in the Atrodromc Design
Cd M Nlpe sed by auroplmws wnh an .y, Manual, Parr 2.
RS VS ‘oun:r main geur wlucj sl)un equal e . con
x’ G o preater than 9 2L i Note 2.~ [LS instullations may also influence the locdtion
; o ‘ of taxivays due to interferences to ILS signals bya (aumg or
' £ 23 m . . : stopped wirerdfi. Information on critical and seusitive areus
: C ST R surrounding 11§ installation is contained 4n Annex 10,
o e Connde A \\\,J Volume, [ A({m Toneny C to Parl 1.
Tutliway curies’ R '." .
. . s o No/c .7‘~,- ,{ahc separation d:sl(mce_svaf Table 3-1, colienn
17,5 Recommgpylation.— Chastges m dirpetion of taxi- 10, do not gpfessarily peovide The capability of making a
avs should be as {cw and small ws pessiole The radii of the normal tiurn j'om vne laxiway o another parallel taxiwy y
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Anpea 14 Aerodrones

Guidance for this condition is given in the Acrodrome Design
Manual, Par( 2.

Note 4.— The separation distance beoween the centre line
of an aircraft stand 1axilane und un object shown in Table 3-1,
colunin 12 may need (o be increased when jet exhaust wake
velocity may cause hazurdous conditions for ground seryicing.

Slopes on taxiways

1.7.8  Loangitudinal slopes

Recommendution.— The longitudingl stope of w 1axiway
‘should nor exceed:

~—- 1.5 per cent where the code leiter is C, D or E; and
B Y

-~ 3 per cent where the code letier is A or B.

Lampiran 5 \
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3.7.9 Longitudinal slope changes

Recommendatlon.-— Hhere slopé ¢hanges on a laxiway +
cannot be avoided, the transition from one stope to another:
slope should be accompl:shed by a curved surface with a rale‘ i
of change not exceeding:

B 4

A e

— I per crnl per 30 m (minimum radius of curvaiure of i
3 000.111) where the wde /eller isC, Dor £, and |-
] i
— 1 per cenl per 25 m {mmmmm radius of curvature oj
2 500 my) where the code letter is A or B,

S

3.7.10 Sight dis{;{lmce

i Ruummuidulwu. Where a cliange in slope on a taxiway |
cannot be avu:ded the chunge .should be such that, from aiy
point:

Location of taxiway cenlre _____
line markings (sca 65.2.8.3)
Locatlon of taxlway centre ——
line lights (see 5.3.16.6)

I
Taxiway /tz

wldth X = = -

(see 3.7.4) 1

Minimum wheel
cloarance (see 3.7.5)

18101790

Extra -
taxiway \
width 3 '
X
< =
- <
>
4 <
The figure shows an example of taxiway widening to
achlave the specilicd whee! clearances on taxiway curves
{see 3.7.5). Guidance material on suitable dimensions is
glven In the Asrodrome Design Manual, Part 2,
. \1; n\f\/& -
Figure 3-1. Taxiway curve i " S C ok
o
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Chiapter J
— 3 m above the taxiway, it will be possibie 1o sce the
whole surfuce of ihe taxiway for a distance of at least
300 m from that point, where the code letter is C, D
or £

- 2.m above the taxiwvay, it will be possible to see the

: whole surface of the taxiway for a distance of al leust

200 m from that point, where the code letter is B;rand

— L3 m above the taxiway, it will be possible to sce the
: whole surfuce of the taxiway for o distance of at least
1306 m frony iuat point, where the code letter is A.

3.7.ll ‘I'ransvcxsc slopes

! Wecommendstion.— Ihc trunsverse slo,;fs of 4 taxiwvay
shoutd be swfficient 1o preveut l)xe uaumulqhon of watcr on
the surface of the taxiway bul should nat euced

~ 1.5 per cent where the code Icz‘ler is C, D or E; and

- 2 per cent where the code lelter is A or B,

; Note.— See 3.11.4 regarding transverse slopes on an
arcraft stand laxiluie.

e

Annex 14 — Aerodromes

Strength of tuxiways

3.7.12 Recommendation.— The strength of a Iaitinwy
should be at least equal to that of the runway it serves, due
consideration being given to the fact that a taxiway will be
subjected to a greater density of trqffic and, as a result of slow
moving and stationary acroplanes, 1o lugher stresses than the
runway it serves.

Note,— Guidance on the: relation of the strength of
taxiways to the strength of runways is given in the Aerodrome
Design Manual, Part 3.

Surface of taxhyvays

3.7.13  Recommendation.— The surface of a taxiway
should not have lrregnlanms that cause damage 1o aeroplane
Structures, e

3.7.14  Recomwmendation.— The surface of a paved
taxiway should be so constructed as to provide good friction
characteristics when the taxiway is wet.

1
Table 3-1. Taxiway mintmun separation distances =. |
- Dmanu: between taxiway centre lluc_ Taxiway,
and runway centre line (uu:ucs) other than R
3 Taxiway aircraft stand Aircraft stand
. Instrument runways Non-instrument rupways centre line taxilane, (nxiluqc
. : - 10 taxiway centre line centre line
Code C(’df nusmber Code aumber centre line 1. object to object
- leuer i 2 3 4 1 2 4 (inetres) (tnetres) (rmetres)
(1) @ 3y @ B ®w 0O & O (10) an S )
A , 82.5 825 - - 37.5 471.5 - 23,75 16.25 12
B w1 81 - - 42 52 - 33.5 215 16.5
C - -8 - e 44 26 24.5
D L= - 176 176 - 101 109 66.5 40.5 36
E HEE T O 3 - - - 1015 80, 42.5

- 475

I

21

i

Note.—. The separation distunces shown™in columns (2) (o (9) reprc)cnt ordma/y combmauons af run ways and tuxiways. The
basis for (lcvvlopnwnt of these distances is given in the Acroclrmuc Design Manml Part 2, . :

15/11/9) .
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Avividivanes

Rapid exit taiava )$

Noie.—~ The following speciticationy detail requirements
particular 10 rapid exit wuxiways. Sec figure 3-2." General |
requiremnents for taxiways also apply 1o this type of 1axiway.
Guidance on the provision, locattuiy and design of rapid exit
taxiways is included in the Aerodrome Design Manual, Part 2.

0 3.7.15  Recommendation. — A rapid exit taxiway should
be designed with a radius of turn-off curve of at least:

e 550 0 where the code number is 3 or 4, and

— 275 i where the code number is | or 2;
16 enable exit speeds undei wet conditions of:

— 93 L/l where the code number is 3 or 4; and

7

— 65 km/h wiiere the code munber is 1 or 2.

Note.— The locations of rapid exit taxiways along a
runway are based ou sceveral criteria described in the

Acrodrome Design Manual, Part 2, in addition to differem
speed criteria,

Lampiran 5
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1o provide a widened taxivay throat in order to facilitatet
recognition of the entranée and turn-off outa the taxiw

3.7.17  Recommendution.— A rapid exit taxivay sh
include a straight distance after the. turn-off curve suffi
JSor an exiting aircraft 10 cowe 10 o full siop clear of anyi
secting taxiway, ‘ ) :

3.7.18 . Recommendation,.— The intersection auglei
rapid exit taxiway with the rumway should not be greater,
45° nor less than 25° and preferably should be 30°..

Taxiways on bridges

3.7.19  The widih of that portion of a taxiway bi 3
capable of supporting aeroplanes, as measured perpend %
tarly to the taxiway centre line, shall not be less than the w
of the graded arca of the strip provided for that taxi 3
unless a proven method of lateral restraint is providgd W, 4
shall not be hazardous for acroplanes for which the tas. &
is intended.

Note |.— When a width less than the widih of the gn

3.7.16  Recommendation.— The radius of the fillet on the area of the strip is provided, cousideration will have 4
inside of the curve at a rapid exit tuxivay should be sufficient given to access by rescue and fire fighting vehicles. '
ARY
— ____TAXIWAY - - >
}
I
Radius of
- lurn-oft ;
cuive ’i
' :
e '
T [
— < : y
e "/ { ;}}( ) |
=T e 2 - - RUNWAY o e
L Intersection angle
Y
~ . . . I .
Figure 3-2.  Rapid exit taxiway - e ]

15/11/90
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Chapter 3

Note 2.— If aeroplane engines overhang the bridge struc-
ure, protection of adjucent areus below the bridge from
engine blast may be required.

1.7.20 Recommendation.— A dridge should be cousiruc-
ted on a seraight section of the waxiway with a straight section
on both ends of the bridee to facilitate the aligninent of aero-
plunes appmar/ung the bridge.

*3,8  Tuxiway shouklers

Note.— Guidance on characteristics of tuxiway shoulders
and on shoulder treatment is given in the Aerodrome Design
Manual, Part 2. 0

1.8.1 Recommendativn.— Straight pu)"liomi of a taxiwiy
where the code letter isC, D or E showdd be provided with
shoulders which extend synunetricdlly on each side of the tuxi-
way $o thal the over-all width of the taxivay aml its 3/]()“/(!(‘1 5
on slraight poriipns d4s not Ju.c /huu

.|. o

— oy wlu’rc the code fetter is £

— 38 m where-the code leter is Dy and

= 25 whese the code fetier is C.

On taxivay curves and on junctions vr intersections where
incrapsed pavement is provided, the showlder width should be

not less than that on the udjacent straight portions of the
tuxhwaoy.

38.2  Recommendasion.- When a taabway iy intended (o
be used by turbine-engined aeroplanes, the surfuce of the taxi-
way shoulder should be so prepared as 10 resist erosion and the
ingestion of the surface muaterial by uuroplunlcf‘ engines.

3.9 Maniway steips

Note.-— Guidunce on characteristics of taxiway Strips is

given in the Acrodrome Design Manual, Part 2, - O
. e
P "

. v -' i B . .
General : . )

390 A taxiway, other than an aireratt stund 1axilane;
shall be iucluded in a strip.

Wighh of tgyfway strips Coe

3.9.2 |tuuummc|ululiuu.-——‘xl m\'i\\'u_s;' strip should extend
simnmetrically on each side of the centre fing of the taxiway
throughout the length of the tuxivay 1o at {east the distunce
from the ypatre line given in Tuble 3-1, colnnn 11,

Lampiran 5 ‘
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Objects on taxiway .rl/'ip.s‘

Note.-— See 8.6 for mfomml/on regarding sitiig anm
u)muuwou ufw/uu)men( and installations on luuwu)' strips.

3.9.3 “Recommendation.—  The taxiway swrip shoul

provide on area clear of objects which may endanger taxiing
—aeroplanes.

Grading of taxiway strips

3.9.4 ° Recommendation.— The centre portion of a
taxiway strip should provide a graded area (o a d:wum e f;om
the centre line of the taxivway of at least:

-~ 14 it where the code letter is A,
— 12.5 m where the code letter is B or C;
— 19 m where the code letter is D; and

~ 22 i where the code letter is E.

Slopes on taxiway strips

3.9.5  Recommendation.— The surface of the strip should
be flush at the edge of the taxiway or shoulder, if provided,

and the graded portion shaukd not have an upward trunsverse
slope exceedings

— 2.5 per cent for strips of taxiways where the code letier
is C, Dor £; and

~ 3 per cent for strips of taxiways where the code letter is
A or B;

the upward slope being measured with reference 1o the traus-
verse slope of the adjocent taxiway surface and not the
horizontal. The downward transverse slope should not exceed
5 per cent measured with reference to the horizontal.

3.9.6 Recommendation.— The transverse slopes on any
portion of a'taxiway strip beyond that 10 be graded should not
exceed an upward slope of 5 per cent as measured in the
direction away from the taxiway.

3.10. Holding Lays i;ngd taxi-holding pusiliun; ‘

“General

1001 Recommendation.— Holding -~ bay(s) Jhuulll be
pr m'm'ed when the traffic volume is high,

3.!0,'.’. A taxi-holding position or positions ‘shall be
¢stablished ac an intersection of a taxiway with a runway.

15/11790
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Location

3.10.3  The distance berween a holding bay or a taxi-
holding position and the centre line ol a ruaway shall be in
accordance with Table 3-2 and, in the case of a precision
approach rupway, such that a holding aircraft will not
interfere with the operation of radio aids,

3.10.4  Recommendation.— At clevations greater than
700 m (2 300 f1) the distance of 90 ut specified in Tuble 3-2 for
a precision approuch runway code nuwmiber 4 should be
increased as follows: b

aj up 1o an elevation of 2 000 m (6 600 ji); 1 m for every
190 m (330 fi) in excess of 700 i (2 300 f1);

b) elevation in excess of 2 000 m (6 600 ft) and up to
4000 m (13 320 ft); 13 i plus 1.5 m for every 100 m
(330 f1) in excess of 2 000 m (6 600 ft); and

¢) elevation iu excess of 4 000 m (13 320 f1) and up to
5 000 m (16 650 f1); 43 m plus 2 m for every 100
{330 f1) in excess of 4 000 m (13 320 fy).

Lampiran 5
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3.10.5 Recommendation.— If a holding bay or i
holding position for a precision approach runway codt
muanber 4 is at a grearer elevation compared 1o the threshold,”
the distunce of 90 m specified in Table 3-2 should be furthy
increased 5 m for every metre the bay or position is -highq
thon the threshold, o

3.1 Aprouns

General

3011 Recommendation.— Aprons should be provida
where necessary to permit the on- and off-loading of passen &
gers, cargo or mail as well as the servicing of aircraft withow, I
interfering with the aerodrome traffic, ’ '

Eoy
Size of aprons . .

3012 Recomnendation.— The total apron area shout 3
be adequate 10 permnit expeditious handling of the acrodron (‘
traffic at its maximum anticipated density.

i
1 1
Table 3-2. Minimum distance from the runway centre line ;
‘ to a holding bay or taxi-holding position '
p0s . !
i
Code number
Type ol runway I 2 K} 4
Nou-instrument : 30 m 40 m 75 m 5 m o
Non-precision approach 40 m 40 m 75 m-: 75 m
. o . . b b b N
Precision approachl category | 60 m 60w 90 m*" 90 m*?
Precision approach categories 11 b b
. 4, a,
and 111 - 90 m*™ 90 m
Take-off runway 30m 40 m 75 m 75 m
a. If a holding bay or taxi-holding pusition is ot a lower elevition compared 10 the threshold the distance may be decreased §.m for every ) ;
metee the bay o boldiug posivios is lower than 1he threshold, contingent upon not infiinging the inner traasitional surface. B

b, This distance may cneed 1o be increased (o avoid
caregory 11 the increase may be of the order of 50 m.

intecference  with  radio  aids; for a precision  approich  runway

Note .— The disiance of 90 m for code number 3 or 4 is based on an aircraft with a il height of 20 m,
the nose to the highest purt of the wil of 5.7 s anid o nose height of 10 m holding
the runway centre line, being clear of the obstacle free zone and not accounuble

Noie 2.— The distance of 60 m for code munber 2 is hased on an aircraft with a taif heig

, Ao the highest pars of the il of 24.6 m and a nose height of §
wentre line, being clear of the obstacle free zone,

15/11/90

Qaholding at an angle of 45° or more with respect 1o the ruanvay

a diswauce from
at an angle of 45° or more with respect 1o
Jor the caléulation of OCA/H.

hi of 8 i, a distance from the nose




gz~

{Siapaer 3

Steigin uf oo

3013 decomnsendation.  Eudh part of un api o should
be cupabte of withswnging (he iraffic of the aircraft it is
inicirded 10 serve, due consideration being given to the fuct
thut some portions of the apron will be subjected (o a higher
density of traffic and, 0s a resuli of stow moving or stationary
gircrafi, 10 higher stresses than a runway, '

Sages on aprous

I Reconunendatton,—  Slupes Ton o oan apron,
including  those on an atrcraft stund taxilane, should be
sufficient 10 prevent accwnilation of water op the susface of
the apron but shonld be kept as level as drainage requirenients
permit. .

LILS  Recommendation.— On an aircraft stand  the
awnininn stope should not cuweeed | per cent.

Clearunce distances on wirceaft stands

CML6 Recommendation.——  An wireraft staned  should
provide the following mininnan clearances between an airergfi
using the stand and any adjocent building, aireraft on another
stand and other objects:

Code letter Clearance
o L b
| 3 m
yis 3 m
C A5
D 7.5 m
I 7.5

Lampiran 5
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When special circanstances so warraat, these clearances n.
be reduced at ¢ nose-in dircraft stand, where the code lettes
Dor £ o

a) between the terminal, including any fixed  pusseny
bridge, and the nose of an aircraft; and

b) over any portion of the stand provided with azinn,
guidance by a visual docking guidance system,

Note.— On aprons, consideration also has to be given
the provision of service roads and to manoeuvring aud storc.
area for ground equipment,

:
3

A

3,12 Isolated wircralt parking position

3.12.1  An isolated aircraft parking position shall |
designated or the aerodrome control tower shall be advised «
an arca or arcas suitable for the parking of an aircraft whic
is known or believed 1o be the subject of unlawi
interference, or which for other reasons needs isolation fro
normal acrodrome activities.

3.12.2  Recommendation.— The isolated aircraft parkin
position “should be located at the maximum distance pract:
cable and in any case never less than 100 m from other parkin,
positions, buildings or public areas, etc. Care should be take:
1o ensure that the position is not located over undergroun
utilities such as gas and aviation fuel and, to the exten
Jeusible, electrical or communication cables. ‘

C 18711790



CHAPTER .

: Note | —
chapter wre to define the wirspoce around aerodromes 1o be
maintained free from obstacles so as (0 permit the intended
aeroplane operations at the agrodrames (o be conducted safely
and to-prevent the ae /odromusfrom becouting wnusable by the
growth of obsiacles around the aerodromes. This is achieved
Ay esiublishing a series of obstcle limitaiion surfaces that
(l't‘jllll(_' the litnits to which objects may project inio the
airspace.

Note 2.-— ()l)j(m"'/\' which [)L"m'll'u;(' the obstacle limitation
n(/*(au) contained in this chapter way in certain circin-
SYances  canse i dncrease  in the  obstacle  clearance
alotudes/feight 'fur an strunent opproach procedure or
any associated | viswal  circling procedure.  Criteria  for
evaluating ()'bsllac(cs are contained in Procedures for Al
. Navigation Sg(\'ltes — Aireradt Operations (PANS-0PS)
(Dm 8168)

NUIL' 3 — Ihe establishient of, and requirenients for, an
obslacle /uolucm)u st fm.u for visual approach slope indicator
.s,v\rcun are sl)ucljlul in 5.3.6.70 10 5.1.6,74.

—\."

k . ‘ 4.1 Obstacle limitation surfuces

"-,SL'L“ Figure 4-1,

.

s Quter horizontal surfoce

T
o

"Note.— Guidance on the need 1o provide un outer horizon-

tal surface and its charactecistics is comained in the Airport
Services Manual, Parr 6.

- Conical surface

UL Deseription. — Conical surfuce, A surface sloping
upwards and outwards from the periphery of the inner hori-
zontal surface.

44,2 Churacteristics.—- The limits of the conical suriiee
shall comprise:

a) alower edge coincident with the peripliery of the inner

horizontal surlace; and

b) an upper edge located at a specificd height
iter hurizontal surface,

18/11/790

above the

.

OBSTACLE RES fRICTION AND REMOVAL

The objectivas of the specifications in this

. . ;",zl"
-
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4.1.3  The slope of the conical surface shall be me 'Lsurc"

in a vertical plane pc.rpcndlulhr to the periphery of the mm
horizomal surface, !

Inner horvizontal surface ‘

4.1.4  Description.— Inner horizonial surfuce. A\ surl‘u}
located in a horizontal plane above

an aerodrome and ii‘
environs.

A5 Characteristics.— The rading or outer Himits of If
inner horizontal surface shall be measured from a referen
point or points established for such purpose. !
]

Note,.— The shupe of the inner horizontal surfuce need w
necessurily be circular, Guidance on determining the edtenty
the inner horizonial surfuce is contained in the Airpy
Services Manual, Parr 6,

|

41,6 The hieight of the iuner horizontal surface shall ¢

T
meastred above an elevation datum established for s
purpose, 1

e et

!
§
.

Note.— Guidance on (lcn.'runmng the elevation lltl/lllll(
contained in the Airport Services Manual, Parr 6.

Approuch surface

AT Deseription.~—  Approach surfuce, An o inclined:
plane or combination of planes preceding the thireshold.

the approack

L. 1.8 Characteristics. —

“The
surface shall cotuprise:

limits of
| j

a) an inner’ edge of specified length, horizontal .md
perpendicatar to the extended centre line of the runway
and ocated a aspecified distance before the threshold:

D) two sides originating at the ends of the inner edye and;
diverging uniformly at a specified rare

from lhc\
extended centre line of the runway; and

¢} an ouler ulvc ‘p.uullcl o the inner edee,

?i
409 The dw.nmn of the inner edge shalt he equal 1o thg{‘
clevation of the mid-point of the lhrcshold ‘l

41,10 The slopes) of the .mpro‘uh surface shall hc‘.
measured in the vertical plane Lonl.unuu, the ventre line of thc,"I
YUY, g i i . ’l

r-a

\NNL\J.H — VOLUME 11,
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Ajiproach Take-off climb
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T XSTransitional sy | e

Inner horizontal

, Seclion A-A

Approach Transitional

l/nniar horlzontal

A

loner approach

Section B-8B

Sea Figure 1-2 for inner transitional and balked landing obstacle limitation surfaces and
) Altachment B for a threc dimensianal view
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Figuge 4-1, Obstaclg timitation sarfiyces
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. : : Chy
Laner app oach surfuce b) two sides originating at the ends of the inner edge and;
extending parallél to the vertical plane containing thel
] 4.0 L Description.— Inner approach sucfuce. A rec- centre line of the runway; and . ’
Drangular postion of the approach surface  inmmediately
preceding the theshold, : ¢) an outer edge parallel to the inner edge. -
342 Chorociensiics. - The uudts ol the inner approach . . .
‘ : - Transitional surfuce
fsurlace shall comprise: ‘
4113 Description.— Transitional surface. A compla

4) an inner edge coincident with the location ot the inner surface along the side of the strip and part of the side of lhtflw v
edge of the approach surface but of its own specified approach surface, that slopes upwards and outwards to (I

lengih; ' R inner horizontal surface. —

8, CON

! . Mo
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Table 41 Drisnenyions wacd slopes ol obstacle limiuuiun'surl‘z\ccs — Approach runways

APPROACIHT RUNWA \5

RUNWAY CLASSIFICATION

Non-iosirument

. .
tnetacy ated dungnsions®

Non-piccision apptoach

Caodde pumber -

3

Code number

Precision approach caicgory
i

Code number

N oor 11

Code number
M 3 A 1.2 3 4 1.2 JA A4
m " o ) th %) ) M () t) (10 (n
COMIETALL
Shope” so, sty 9% 59 59 50y 5% sup 5%, st
Height Mm S5m IS m 100 60 m 75w 100 m 60 m 100 m 100 m
INNER BORIZONTAL
Neiglit 45w 45 m 45 m A5 m 45 m ERNTH 45 m 45 i 45 m 45 w
Radins 2000 m 2500 4 m o J 0N an I00 s 4000 m 0 m 3500 m 4000 m 4000m
INNER APPROACH
Widih - - - - - - o0 m 120m 120 m
Bistanee Trom threshold - - - - - ., o0 m 6 m o m
Length - - - - - “ Qe Y00 m 900 m 20 m
: N ;
Slope 2.5% 2% 2%
APFROACT :
Lengih af inner edge 60y B0 150 m 150 wm 130w 300 300 i 150 m 300 m J00 m
Diskires Trom threshold 0 n oy m 60wy [CUH ) w o0 G0 m 60 m 60 m 60 m
Divergence {each side) 10%s 10%e 10% 10vs 15¢%% 15 J 3% 15Y% 13V 15%
First section
Foangih 16K e 2500 m D b 3 (XK an 25060 m 3O ) L 1003 m 3000 m J o m
Stape ey 40 ). 2,50, 1.1 . i".’u 29 2.59% 29% 20
Second section . ‘
Longth - - - - - 3600 m® 3 600 m" 12000 i 3600 m® 3600 m®
Shope = o . - . 208% 259 3% 2.5% 2.5
Horirantal section ) . ! o
Lengih - - - - - 400 m® 8 200 " - 8400 m® 8400 @
’ i o
Toral fength . - - - - - 15000 m 15000 m . 15000m 15000 m 15 000" in
FRANSTTIONAL . . S
Slape 0%, PV 14 3% 14.3% 0% 14.3% 14.3% 14.3% 14.3% H.;"’
INNER TRANSETIOMAL o
. . - - - 10%% 33.3% 33.3%
Sloge = - - .
BALKED LANDING SURFAUE - -
Lengih ol i | - - - - 90 m 120 m 120'm
engih of inner cdge - ‘
: " - - - ¢ 1800 md 1800 m¥
Distance (rom threshold - - - )
. " '.‘ ) . . - - - 10% 10% 10%.
-ergence (cach side - a
Divergenee (cac ] ) ] ] v 1330 1.39%
Sloape - - - ) )
& All dimensions are masared Loieontally uiless spociticd otlierwise.
B Vasiable longrh (see 4.2.9 or 4200,
L ¢ Distance o the end of stip.
d. Or end of runway whichever is less,
H 3
| “'
AN i *
)
- . 15711790
¢



Annex I4 — lerodromes

‘specified i Table 4-1, except in the case of the hotizontal
‘section of the approach surface (see 4.2.9).

4,2.9 The approach surface shall be horizontal beyond
‘the point at which the 2.5 per cent slope intersects: -

a) a horizoutal planc 150 m above the threshold clevation;

or '

|
‘ b) the horicontal plane passing through the top of any
F object that governs the obstacle clearunce altitude/
)

i height (OCA/H);

|

1

iwhichever is the higher.

4.2.10 Necw objects or extensions of existing objects shall
‘not be permitted above an approach surface within 3 000 m of
‘the inner edge or above a transitional surface except when, in

-‘the opinion of the appropriate authority, the new object or
.extension would be shielded by an existing immovable object.

~ Note.— Circumstances in which the shiclding principle
‘may reasonably be applicd are described in the Airport
(Services Manual, Part 6, i

4.2.11 Recommendation.— New objects or extensions of
.existing objects should not be per:mitted above the approach
surface beyond 3 000 m from the inner edge, the conical
surface or inner horizontal surface except when, in the opinion
of the appropriate authority, the object would be shiclded by
an existing immovable object, or after acronautical study it is
determined that the object would not adversely affect the

safety or significantly qffect the regularity of operations of
‘aeroplanes.

4.2.42  Recommendation.— Existing objects above any of
ithe surfaces required by 4.2.7 should as far as practicuble be
removed except when, in the opinion of the appropriate
authority, the object is shielded by an existing immovable
‘object, or after aeronautical study it is determined that the
object would not adversely uffect the safety or significantly
affect the regularity of upcralio;ts of acroplunes.,

Note.— Because of transverse or longitudinal slopes on a
Strip, in certain cases the inner edge or portions of the inner
edge of the approach surface may be below the corresponding
elevation of the strip. It is not intended that the strip be graded
“to conform with the inner edge of the approach surface, nor
is it intended that terrain or objects which are above the
‘approach surface beyond the end of the strip, but below the

level of the strip, be removed unless it is considered they muy
endanger acroplunes.
1

Precislon approach runwisys

Note 1.— See 8.6 for informasion regurding siting and

consiruction of equipment and installations on operational
areas. *

15/11/90
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~existing immovable object,
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Note 2.— Guidance on obstacle limitation surfaces i, .
precision approuch runways is given in the Airport Servie
Manual, Part 6. :

4.2.13 The following obstacle limitation surfaces shally

'hup/cr;

408
established for a precision approach runway catcgory .1: cudting
tsurfuce
— conical surface; i upinion;
— inner horizontal surface; 5 shaelded
— approach surface; and 1 il studf
— transitional surfaces, b uffect
' \ divas of

limitation surfaces should be established for a precisi):
approach runway category I: :

— inner approach surfuce;
— inner transitional surfuces; and
~ balked landing surface.

4.2.15 The lollowing obstacle limitation surfaces shalll
cstablished for a precision appioach runway category tl or I

- conical surface;

inner horizonlal surface;

approach surface and inner approach surface;
transitional surfaces;

inner transitional surfaces; and

balked lan_idiing surface.

FINES

4.2.16 Thc’lfe'gighls and slopés’-of the surfaces shall noll',,'-f ]
greater than, and their other dimensions not less than, lhcé___j J
specified in Table 4-1, except /in the case of the horizonf.
scction of the approach surface (see 4.2.17). h

4.2.17 The 'upprou;ll surface shall be horizontal beyot
the point at which the 2.5 per cent slope intersects:

a) a horizontal plane 150 m above the threshold clevatia -
or '

b) the harizonial plane passing: through the top of 2
object that governs the obstacle clearance limit; 1

i

whichever is the higher.

4.2.18 [Fixed objects shall not be permiited, above li
inner approuch surface, the inner transitional surface or |
balked tanding surface, except for frangibly mounted obje
which because of their function must be located on the st
Mobile abjects shall not be permitted above these surfuq‘“
during the use of the runway (or landing {
i

4.2.19  New objects or extensions of existing objects ,;hf
not be permitted above an approach surface or a transition
surface except when, in the opinion'of the approprid’
authority, the new object’or extension would be shiclded byi

e e e e S e A" SIS et

ehyect i ‘
twffect the

ssip, ing
'(jlx(' of | Y
erevation

Note~

y
b
N

g
B
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Notes~ Clreunnstances in which ihe shiclding principle
wad reasonably be applicd are deseribed in the Airport
wivives Manual, Purr 6,

L2000 Wecommendition,— New objects or extensions of
awling ohjects should not be periiitted abisve the conical
sofuce and the inner horizontal surluce except whe, in the
pinion of the approprive anthority, an ohfecet wonld be
sducldvd by un existing inunovable object, or after arronau-
wil sty it is detennined that the object wouid not alverseli
deet the safety or significomtly offect the regularity of opera-
wns of acroplanes, '

4221 Reecommendation,— Lxisting ()/)ju(‘l.&‘ ubave an
wipmuich surfuce, o transitional surfuce, the conical surfuce
anl inner horizonal surface should as Jur as practicable be
amoved except when, in the ‘opinion of the appropriate
aghority, an object is shielded by an existing immovable
wbiect, or after acronautical study it is determined that the
vhject wondd not adversely affect the safety or signi deanly
wffect the regularity of operations of acroplanes.

Note.— Because of transverse or longinlina! slopes on a
Aip, in certain cases the inuer edge or portions of the inner
we of the approach surface may be below the corresponding
devation of the sirip. It is not intended that the strip be graded

Tuble 42, Dimensions and slopes ol obstacle ling

TAKE-OFF RUNWAYS

Lampiran 5. -
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Annex 14 — Aerodromes
o conform with the inner edee of the
s it intended that terrain or objec
approach surface beyoud the ¢
level of the sirip, be
eadanger aeroplanes

approach surfuce, nor
s which are above. the
nd of the strip, bur below the
renoved unless it is considere they may

Take-off runways

4.2.22 The following obstacle limitation surface shall be
established for a take-off runway:

— take-off climb surface.

4.2.23  The dimensions of the surface shall be ‘not less
than the dimensions specified in Table 4-2

« except that a lesser
length may be adopted fur the take-

oft ¢limb surfuce where
such lesser length would be consistent with procedural meas-
ures adopted to govern the outward flight of acroplancs.

4.2.24 Recommendation.— The operational character.
itics of acroplunes for which 'the run way is intended should
be examnined 10 sce if it is desirable to reduce the slope speci-
Sied in Table 4-2 when critical :{)/)('rali/lg conditions are to he
catered jo. If the specified slope is reduced, corresponding
adjustment in the length of take-off climb surface should'_{)e
made so us 10 provide protection (0 a height of 300 .

n

ation surfaces’”:

Code nisniber

SLn'faCc and dimensions® 2 Jord
) (2) ) 4)
TAKE-OFF CLIMB

Length ol inner edge 60 m 80 m . 180 m
Distance from ranway cnd? J0m 60 m 60 m
Divergence (erch side) 10% 10% 12.5%

i Y. ' 00m

“inal wid 380 m 580 m 12 :

IFinal width N ! L,

~ Length Cen 4 600 W 2 500 m 15 000 m
51 e S : 5% 4% 2074

wo Al dimeasions are meaaed horizontally unles speciicd otlierwise,

b The take-ofd b suivacs
soecified distan,

stants ot the end of 1he cearway if the ¢learway lengili eaceeds 1he

1 i H T . L4 aready
¢ b0 m when the itended ek daehudes chinyes of beading greater than 18° for operidions

Slucced i 1IN, VIO by night.,
4.2.24 and 4,2.20

13

i

15/11/90



Annex 14 - Aerodromes

Note.— When local conditions difyer widely from sea level
stursdard atmospheric conditions, it may be advisable Sor the
slope spceified in Table 4-2 (o be reduced. The degree of this
reduction depends on the dlvergcucc between local conditions
and sea level standard almosphcrlc conditions, and on the

pecforimance characteristics and operational requirements of
the aeroplanes for which the runway is intended.

4.2.25 New objects or extensions of existing objects shall

not be permitted above a take-off climb surface except when,
in the opinion of the appropriate autliority, the new object or
extension would be shielded by an existing immovable object.

Note.— Circumstances in which the shielding principle
may reasonably be applied are described in the Airport
Services Munual, Parr 6,

4.2.26 Recommendation.— If no obJecl reaches the 2 per
cent (1:50) 1ake-off climb surface, new objects should be
limited to preserve the existing obstacle free surface or a
surfuce down 1o a slope of 1.6 per cent (1:62.5).

4.2.27 Recommendation.— Existing objects that extend
above a tuke-off climb surfuce should as far as practicable be
removed except when, in the opinion of the appropriuate
authority, an object is shielded by an existing inmovable
object, or after aeronantical study it is determined that the
object wonld not adversely affect the safety or significantly
affect the regularity of operations of aeroplanes.

Note.— Because of transverse slopes on a strip or

clearway, in certain cases portions of the inner edge of the .

take-off climb surface wmay be below the corresponding
elevation of the strip or clearway. It is not intended that the
strip or clearway be graded 10 conform with the Inner edge of

© the take-off climb surface, nor is it intended thuat terrain or
. ohjects which are ubove the tuke-off climb surface bevoud the

end of the sirip or clearway, bit below the level of the strip
or clearway, be removed unless it is coasidered they may

- endanger aeroplunes. Similar considerations apply at the

junction of a clearway and Strip whece differences in
trausverse slopes exist,

Lampiran 5
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- Volumg
; o2k
4.3 § outside the obstacle llml(u(mu surfuces -
lE
4.3.1 Recommendation—trrangements should be w

10 enable the appropriate outhority to be consulted conceri
proposed constfuction beyond: the liwits of the obst

limitation surfaces that extend above a height establishedj:

that authority, in order to permit an aeronautical study of;

effect of such consiruction on the operation of aeroplant

4.3.2

. $
should be regarded as obstacles, unless a special aeronaik,

sty indicates that they do not constitute a lta:tmli
aeroplanes. :
i

Note.— This study may have regard 1o the nature of op;
tions concerned and may distinguish hetween (lay uml Iy
operations.

4.4 Other objects :

4.4.1  Recommendatlon.— Objects wlm/: do not p:uy"
through the approach surface but which would neverthd
adversely uffect the optimum siting or performauce of visy
or non-visual aids should, as far as practicable, be remov

4.4.2 Recommendation,—; Anyl/ung which may,

opinion of the appropriate {Illl/lOI'II 'y after aeronaittical s““:.,
endanger aeroplanes on the movement area or in the air m{i}-

the limits of the Inner hor/zonu)l and conical surfaces sh
be regarded as un obstacle and should be removed in so fu
practicable,

Note.— Inicertain circumstances, objects that do
project above any of the surfaces enumerated in 4.1 may
stitute o hozard lu acroplanes as;
one or more isolated objects inf

he vicinity of un aerodro

13/11/90

-

wSor example, where theret:

Recommendation,—: In arcas bevond the limi!::,
the obstacle limitation surfaces, at least those objects wh'
extend to u height of 150 w or more above ground elevay-

A/)ﬂ”u
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wind i
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FAKULTAS TEKNIK
UNIVERSITAS ATMA JAYA YOGYAKARTA
LABORATORIUM MEKANIKA TANAH

: RINANDA PUTRI (9752)

Hasil Pemeriksaan Kadar Air Tanah

{epala Lab. Mekanika Tanah
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FAKULTAS TEKNIK
UNIVERSITAS ATMA JAYA YOGYAKARTA
LABQRATORIUM MEKANIKA TANAH

DIKERJAKAN : RINANDA PUTRI (9752)

Hasil Pemeriksaan Berat Jenis Tanah

)




FAKULTAS TEKNIK
UNIVERSITAS ATMA JAYA YOGYAKARTA
LABORATORIUM MEKANIKA TANAH
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P

DIKERJAKAN

- RINANDA PUTRI (9752)

Pemeriksaan distribusi ukuran butir
(Untuk tanah berdiameter < 2mm)




FAKULTAS TEKNIK
UNIVERSITAS ATMA JAYA YOGYAKARTA
LABORATORIUM MEKANIKA TANAH

DIKERJAKAN : RINANDA PUTRI (9752)

Pemeriksaan distribusi ukuran butir
(Untuk tanah berdiameter < 2mm)
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FAKULTAS TEKNIK
UNIVERSITAS ATMA JAYA YOGYAKARTA
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DIKERJAKAN

. RINANDA PUTRI (9752)

Grafik Pengujian Analisis Butiran
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“Americal Society for Testing and Materials” I nASTM® )

-
(Sumivyati Gerwan. ST. MT.)

Kepala Lab. Mekanika Tanah
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FAKULTAS TEKNIK
UNIVERSITAS ATMA JAYA YOGYAKARTA
LABORATORIUM MEKANIKA TANAH

DIKERJAKAN : RINANDA PUTRI (9752)
Asal tanah : Tanah Merah, Papua

Tanggal  : 27 Januari 2005

Jenis tanah : Tanah lepas (disturbed)

Grafik Pemeriksaan Batas cair

e

10 15 20 2% 20 35 40 S0 61 70 80 90 100
Pukulan, N

(Sumiyati Gunawan, ST, MT.)
Kepala Lab. Mekanika Tanah
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FAKULTAS TEKNIK
UNIVERSITAS ATMA JAYA YOGYAKARTA
LABORATORIUM MEKANIKA TANAH

DIKERJAKAN : RINANDA PUTRI (9752)

Pemeriksaan Batas Plastis Tanah Lepas

; i S S R
- ! o
w ;_'-g—“xl-oo%-___"_j 32.2%

9._._ _,Batas plastxs (PL}..‘ 3 11 %:
Batas Plastis =PL=33 61 %

Batas Cair =LL=57,84 % '
Index Plastisitas =]P =LL-PL

=574 %-33,61 %=2423%

unawan, ST, MT.)
Képala Lab. Mekanika Tanah
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FAKULTAS TEKNIK
UNIVERSITAS ATMA JAYA YOGYAKARTA
LABORATORIUM MEKANIKA TANAH

DIKERJAKAN : RINANDA PUTRI (9752)
Asal tanah : Tanah Merah, Papua

Tanggal  : 31 Januari 2005

Jenis tanah : Tanah lepas (disturbed)

Grafik pemadatan

padat kering, y gram/cm2

9 10 11 12 13 14 15'16 17 18 19 20 21 22

kadar air, w %

Kepala Lab. Mekanika Tanah
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FAKULTAS TEKNIK
UNIVERSITAS ATMA JAYA YOGYAKARTA
LABORATORIUM MEKANIKA TANAH

DIKERJAKAN : RINANDA PUTRI (9752)
Asal tanah : Tanah Merah, Papua

Tanggal  : 1 Februarn 2005
Jenis tanah : Tanah lepas (disturbed)

Tabel Pemeriksaan CBR

a. Kadar air asal
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FAKULTAS TEKNIK
UNIVERSITAS ATMA JAYA YOGYAKARTA
LABORATORIUM MEKANIKA TANAH
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P ——— - ——— ——————— — ————— ——— — ——— — —————

DIKERJAKAN : RINANDA PUTRI (9752)

c. Banyaknya Air Yang Diserap




FAKULTAS TEKNIK
UNIVERSITAS ATMA JAYA YOGYAKARTA
LABQRATORIUM MEKANIKA TANAH

DIKERJAKAN : RINANDA PUTRI (9752)

Pemeriksaan CBR Titik satu

1270 0500 104
Keterangan P, (kg) didapat
pengujian penetrasi.

dari “Tabel Konvesi Pembacaan Arlop
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175, 58 ,‘ ....386, 7401 128 9134 ...124,9134.

pada



DIKERJAKAN

FAKULTAS TEKNIK
UNIVERSITAS ATMA JAYA YOGYAKARTA
LABQRATORIUM MEKANIKA TANAH
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. RINANDA PUTRI (9752)

Kurva CBR Titik Satu

140
120
100
80
60

Tekanan (Psi)

40
20

0.2 0.3

0.4 0.5 0.6

Kurva awal

Kurva koreksi =
_ 89,5022

Penetrasi 0,2

1500

x100=5,967%

— (SumiyatiGthawan, ST, MT.)

Kepdla Lab. Mekanika Tanah
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FAKULTAS TEKNIK
UNIVERSITAS ATMA JAYA YOGYAKARTA
LABORATORIUM MEKANIKA TANAH

DIKERJAKAN : RINANDA PUTRI (9752)

Pemeriksaan CBR Titik Dua

| 0,500... . 134" ... 384,0088 - 128,002 . .12
Keterangan P1 (kg) d1dapat dari “Tabel Konvesi Pembacaan Ar1011
pengujian penetrasi.
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pada
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FAKULTAS TEKNIK
UNIVERSITAS ATMA JAYA YOGYAKARTA
LABORATORIUM MEKANIKA TANAH

140
120
100
80
60
40
20

Tekanan (Psi)

0,1 0,2 0,3 0,4 .05 0,6

Kurva awal
Kurva koreksi =

_ 59,9963 100 =6%

Penetrasi 0,1 R
1000

(Sumiy: unawan, ST. MT.)

Kepala Lab. Mekanika Tanah
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FAKULTAS TEKNIK
UNIVERSITAS ATMA JAYA YOGYAKARTA
LABORATORIUM MEKANIKA TANAH

DIKERJAKAN : RINANDA PUTRI (9752)

Pemeriksaan CBR Titik Tiga

mm. inchi . Pembacaan P1 (kg) P2—0454P1 poh Dari grafik

81 '687 ‘
97,1,2922.

1270 0500, 103 18052 . 397 6211 1325404 1272404
Keterangan Py (kg) dldapat dari “Tabel Konvesi Pembacaan Arloji” pada
pengujian penetrasi.
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FAKULTAS TEKNIK
UNIVERSITAS ATMA JAYA YOGYAKARTA
LABORATORIUM MEKANIKA TANAH

DIKERJAKAN : RINANDA PUTRI (9752)

Kurva CBR Titik Tiga

Tekanan (Psi)

Kurvaawal =

Kurva koreksi =

Penetrasi 0,2 = -9—1:§2—?2x100 =6,13%
1500

4la Lab. Mekanika Tanah
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BALAI METEOROLOGI DAN GEOFISIKA WILAYAH V
- STASIUN METEOROLOGI TANAH MERAH
Telp./Fax : 0971-31155 Bandar Udara Tanah Merah (99663)
UNSUR DATA KLIMATOLOGI
Periode / Tahun : 2000
Pada : Stasiun Meteorologi Tanah Merah
Posisi : 06°05° LS/ 140° 19° BT
Ketinggian :+ 17 meterdpl.
BULAN JAN | PEB |MAR/| APR { MEI | JUN | JUL | AGS | SEP | OKT | NOV | DES
UNSUR IKL .
CURAH HUJAN (MM) | 309.8| 110.2] 146.9] 321.2| 247.7] 42.0] 12| 3.8] 24| 1659] 982] 244
KELEMBABAN (%) 84| 86| 87| 86| 86| 82| 81 80 76/ 80 80| 83
RATA | 27.0] 27.2{ 27.0{ 27.2[ 26.5| 25.3] 24.5[ 25.0] 26.2] 284 28.0] 276
SUHU UDARAMAKS | 309 30.6] 31.1] 31.2[ 304 282[ 283 29.2] 315 31.7] 324 322
§9) MIN 24.1) 24.5| 24.6| 24.4| 238 233] 215 21.5| 21.7] 23.7] 242] 243
LAMA PENYINARAN
MATAHARI 133.9| 885.5| 148.4] 133.0| 155.0| 111.7| 136.8| 160.0| 217.5| 160.0] 195.0 133.0
(JAM)
KEC. ANGIN (knots) ol 10| 10 o 1| 13 13 20 20| 18 ol 10
ARAH ANGIN W |NW | NW | N | SE [ SE | SE [ SE [ SE[ SE [NW| N
TEKANAN UDARA. 06.4| 068 07.3] 07.1] 08.6] 09.7] 10.8] 10.0] 10.3] 087 06.0] 05.7
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BALAI METEOROLOGI DAN GEOFISIKA WILAYAH V
STASIUN METEOROLOGI TANAH MERAH .
Telp./Fax : 0971-31155 Bandar Udara Tanah Merah (99663)
UNSUR DATA KLIMATOLOGI
Periode / Tahun : 2001
Pada : Stasiun Meteorologi Tanah Merah
Posisi : 06°05° LS/ 140° 19’ BT
Ketinggian :+ 17 meter dpl.
BULAN | JAN | PEB | MAR | APR | MEI | JUN | JUL | AGS | SEP | OKT | NOV | DES
UNSUR IKLIM
CURAH HUJAN (MM) | 340.1{ 163.4{ 364.6| 342.8] 85.5| 14.7 1 490 149 414 3875| 1934
KELEMBABAN (%) 82 84 84 86 79180 77 76; 74 75 83 81
RATA 27.3] 27.0] 274] 27.1y 263| 26.0] 251y 259 26.6| 274| 275 276
SUHU UDARA [MAKS 30.8] 31.1] 31.1] 31.0 303 29.7| 29.9 29.7] 31.6| 325 31.7| 313
(°C) MIN 211} 24.1] 243] 244 230/ 23.0/ 21.6] 21.1] 217 234 234 234
LAMA PENYINARAN
MATAHARI 137.2] 84.9| 170.0{ 110.5 200.0 129.0| 163.0{ 204.5| 210.4| 248.0 97.0
(JAM)
KEC. ANGIN (knots) 8 15 8 15 i/ 5 12 13 16 17 6 12
ARAH ANGIN "N NW N E E SE SE SE SE E SE | NW
TEKANAN UDARA 06.7| 04.5{ 07.5| 07.6] 10.0{ 09.1] 11.1] 109] 099 086/ 07.1] 077
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Hal 171
BALAI METEOROLOGI DAN GEOFISIKA WILAYAHV  :
STASIUN METEOROLOGI TANAH MERAH
Telp./Fax : 0971-31155 Bandar Udara Tanah Merah (99663)
UNSUR DATA KLIMATOLOGI
Periode / Tahun : 2002
Pada : Stasiun Meteorologi Tanah Merah
Posisi : 06°05° LS/ 140° 19’ BT
Ketinggian :+ 17 meter dpl. -
BULAN JAN | PEB |MAR | APR | MEI | JUN | JUL | AGS | SEP | OKT | NOV { DES
UNSUR IKLIM ‘
CURAH HUJAN (MM) | 205.2{ 323.9| 241.5] 246.6| 19.9| 4838 10.2 5.1 771 1.8{ 41.1| 117.9
KELEMBABAN (%) 82 83| 82( 84 8ol 80| 78] 75 75 71| 73] 717
RATA | 27.8] 27.3| 27.3] 27.1f 26.6] 262 25.0{ 25.0{ 257 26.7| 28.1| 284
SUHU UDARA [MAKS 31.7) 31.2} 30.9[ 31.1f 30.8{ 30.0f 29.5| 29.7| 31.1| 31.7] 33.0| 32.7
(°0) MIN 21.6] 242} 242 24.0] 23.1| 23.1} 214/ 213} 213] 220 239 24,
LAMA PENYINARAN 231.0
MATAHARI 188.9] 91.4| 172.0] 164.2| 192.0| 126.0| 167.6| 218.8 274.0] 249.0( 202.5
(JAM) ,
KEC. ANGIN (knots) 11 12 8 9 10 12 13 15 15 15 17 10
ARAH ANGIN NW | N W SE SE SE SE SE SE SE SE S
TEKANAN UDARA 07.1] 07.9| 07.8] 08.1] 09.9] 09.9] 124 11.5/ 11.5! 08.5 08.5| 08.5

sm%m' R iTog

LTS
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Hal 172
BALAI METEOROLOGI DAN GEOFISIKA WILAYAHV -
- STASIUN METEOROLOGI TANAH MERAH
Telp./Fax : 0971-31155 Bandar Udara Tanah Merah (99663)
UNSUR DATA KLIMATOLOGI
Periode / Tahun 12003
Pada : Stasiun Meteorologi Tanah Merah
Posisi :06°05° LS /140°19* BT
Ketinggian : + 17 meter dpl.
BULAN JAN | PEB | MAR| APR | MEI | JUN | JUL | AGS | SEP | OKT | NOV | DES
UNSUR IKLIM
CURAH HUJAN MM) .| 167| 466.5| 443.7] 81.8| 67.5] 16.7] 353| 11.5] 9.7 472 333] 2007
KELEMBABAN (%) 81| 82 82| 81 79 80| 80| 76 75| 75 75 79
RATA 274| 276 274] 273F 27.01 2.61| 254 253| 26.1| 270 27.4] 28.1
SUHU UDARA IMAKS 32.0] 309 31.0{ 314} 31.2{ 30.2| 29.2| 29.8] 31.0| 32.0 325/ 325
(C) MIN 24.3( 24.6] 24.6{ 243 240 229 224 216 22.0] 22.1] 236 24.9
LAMA PENYINARAN
" MATAHARI 137.6] 95.6/ 131.8] 189.1] 193.0| 205.4| 129.1} 161.0 198.8] 126.0| 238.0{ 13.8
JAM) .
KEC. ANGIN (knots) 9ol 10 10 9] 11 12l 14 8| 17| 10 6 1
ARAH ANGIN NW | SW w S SE SE SE SE SE SE SE C
TEKANAN UDARA 07.9] 074 082 08.6] 09.2] 106] 09.9] 11.3] 10.7] 08.1] 09.1] 068

I

ﬁ‘
/..g.»

@é}a Stasmn Meteorologl Tanah Merah,
: .\




Lampiran 8

Hal 173
BALAI METEOROLOGI DAN GEOFISIKA WILAYAHV -
STASIUN METEOROLOGI TANAH MERAH
Telp./Fax : 0971-31155 Bandar Udara Tanah Merah (99663)

UNSUR DATA KLIMATOLOGI
Periode / Tahun 12004 _
Pada : Stasiun Meteorologi Tanah Merah
Posisi : 06°05° LS / 140° 19’ BT
Ketinggian :+ 17 meter dpl.

BULAN JAN | PEB [MAR | APR | MEI {JUN| JUL | AGS | SEP | OKT | NOV | DES
UNSUR IKL : '
CURAH HUJAN (MM) | 294.6{ 245.9| 304.5| 86.12{ 271.9{ 13.1 22.8 44| 180[ 131{ 98.4| 104.0
IKELEMBABAN (%) 82 84 84 80 82| 78 76 73 75 751 79 80

RATA 27.2] 269 274 27.5| 272|253 24.7] 24.4] 267 26.9| 27.5| 27.6
SUHU UDARAMAKS | 31.7| 30.7| 31.1] 308} 31.0{29.3| 28.9] 29.6] 302 29.8] 29.8] 325

°C) MIN 24.6] 23.7] 24.5| 23,5 24.6/ 221 21.1| 19.6] 24.3] 21.6| 221 24.0
LAMA PENYINARAN :
MATAHARI 163.6| 104.5| 123.1] 207.0] 127.7| 130.| 207.8| 228.9] 138.2| 125.0 211.6| 108.8
JAM) 7

KEC. ANGIN (knots) 9| 12| 12 8 S5 7 6 4 6 7110
ARAH ANGIN NW | NW | W E SE | SE | SE S SE SE SE S
TEKANAN UDARA 07.5| 07.1] 06.8] 08.6] 085 11.7] 11.3] 11.3] 08.7] 088 060/ 068
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DATA TEKNIS PESAWAT TERBANG CASSA 212

1 Operating Weight Empty 5500 ke

2 Pay Load | 1400‘kg‘\ ’

3 Maximum Structural Take Oft Weight 7450 kg‘ ' Ops Tow = 7166
4 kMaximum Structural Landing Weight | 7350 l\g_r, Ops Low = 7100
5 " Kapasitas Angkut Penumpang Maksimum 18 scats - |

6 Jumlah Crew Pesawat 2 oranJé

7 Kapasitas Angkut Bagasi Kabin 180 ke

8 Kapasitas Angkut Bagasy/Cargo 200 ke

9 Jarak Jelajah Maximum 000 NM/4 i'am.

10 Ketinggian Terbang Pesawat Below 10.000 ft

11 Kecepatan Pesawat 160 kes

12 chutuh;"m BBM per nul 700 Ibs/HRS -

13 Kapasitas Tangki BBM 3400 lbs

14 Panjang Badan PCS:I\V;It'-\ 596.61"

15 Lcbar Rentang .Sa@p Pesawat 7438.03"

16 Wheel Tread (arak atara mamn gear) 122.05"

17 Wheel Base (jarak antara nose gear dengan main gear) 214.76"

18 Maksimum Height (tngg maksimum badan pesawat) 248.42" -

Ixup@g,,.l..bcptcm ser 2002
Ymo ML mbe I)Lm liifor m"m

’ .!‘\.
R
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