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HEL ERATER B B SE AT e 2R 22 B £2 21 (Institute of Transportation
Studies, University of California, Berkeley, US) & {EFds%i%s% T2 (Airport
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UC BERKELEY, ITS-SAA AIRPORT SYSTEM & PLAN
4-22 AUGUST 2014

NING PROGRAMME

SER B TE
wFTEAER

—
B

WEEK 1 AIRPORT SYSTEM AND PLANNING
o MEQA‘{'LD'}TE MONDAY 4 AUG 2014 TUESDAY 5 AUG 2014 | WEDNESDAY 6 AUG 2014 | THURSDAY 7 AUG 2014 FRIDAY 8 AUG 2014
REGISTRATION
0900-1000 OPENING CEREMONY
(0900-0930 hrs) - - Airport Master
Capaity anq Delay Airport Demand Management Introduction To Planning Process
nalysis Airport Planning
(Continue)
1015-1115
Traffic Forecast
1115-1215
Dr Mark Hansen (UCB) Dr Mark Hansen (UCB) Dr Mark Hansen (UCB) | DrJasenka Rakas (UCB) | Dr Jasenka Rakas (UCB)
1315-1415
Traffic Forecast Capacity and Delay Study Airport Master Study
1415-1515 (Continue) Analysis Workshop Planning Process
Period Period
1530 - 1630
Dr Mark Hansen (UCB) Dr Mark Hansen (UCB) Dr Jasenka Rakas (UCB)
Module 1




UC BERKELEY, ITS-SAA AIRPORT SYSTEM & PLANNING PROGRAMME
4 -22 AUGUST 2014

WEEK 2 AIRPORT SYSTEM AND PLANNING
TI&;E"'Q&TI‘[LATE MONDAY 11 AUG 2014 | TUESDAY 12 AUG 2014 | WEDNESDAY 13 AUG 2014 | THURSDAY 14 AUG 2014 FRIDAY 15 AUG 2014
0900-1000
. . . . Passenger Terminal
Airport Environmental Airport Configuration Passenger Terminal
Issues (Continue) Land Use Planning Planning Planning
(Continue)
1015-1115
1115-1215
Dr Jasenka Rakas (UCB) | Dr Jasenka Rakas (UCB) | Dr Jasenka Rakas (UCB) | Dr Jasenka Rakas (UCB) | Dr Jasenka Rakas (UCB)
Airport Utilities
1315- 1415 - Power Supply
Lee Ngai Hung
i i Study Study Other Services Study
1415 - 1515 Airport Configuration  Wator
Penod Penod - Gas supply Penod
- Sewerage
(1415-1545 hrs)
1530 - 1630
Dr Jasenka Rakas (UCB) Khin Maung Lin (CPG)
Module 1
UC BERKELEY, ITS-SAA AIRPORT SYSTEM & PLANNING PROGRAMME
4-22 AUGUST 2014
WEFK 3 AIRPORT SYSTEM AND PLANNING
TIM‘EDAW‘[‘){\TE MONDAY 18 AUG 2014 | TUESDAY 19 AUG 2014 | WEDNESDAY 20 AUG 2014 | THURSDAY 21 AUG 2014 FRIDAY 22 AUG 2014
Air Traffic Control
0900-1000 - - Air Navigational Aids Design of Budget Terminal
Managing Airport Projects - Singapore's Expeniences Examination
(0900-1030 hrs) Gao Shu (CAAS) (0900-1030 hrs) 1.5 hours
Qverview of (0930-1100 hrs)
1015 - 1115 Air Traffic Control
Stuart Ralls (CAG) Simon Koh (CAAS) Lim Siew Lian (CAG)
Impact of NLA on Airport Site Selection
Planning Obstacle Limitation
Surfaces (1045-1145 hrs)
151215 (1045-1215 hrs) Study
Au Lye Quee (CAG) Fadlzil Jakaria (CAAS) | Chee Kay Hyang (CAG) Period
1315 - 1415
. Design Concept of Fire
Visit Station
Passenger Ten‘mpa\ 3 & Study
1415 - 1515 tS(Gn mncegadeag;) ’
al=ingapofe Lhang! Alrpo Visit: Fire Station 1 Period
(1330-1630 hrs) (1330-1600 hrs)
1530 - 1630
YonE Aik Fong (CPG) Toh Heng Hock (CAG)
Module 1
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UC BERKELEY, ITS-SAA ATRPORT SYSTEM AND PLANNING
4 AUGUST - 22 AUGUST 2014

LECTURERS

University of California, Berkeley, Institute of Transportation Studies

Dr Jasenka Rakas Lecturer
Civil and Environmental Engineering

Professor Mark Hansen Professor
: Civil and Environmental Engineering

'
- Civil Aviation Authority of Singapore
Mr Gao Shu Senior Engineer (Communications / Navaids)
Aeronautical Telecommunications & Engineering
Division
Mr Simon Koh ATC Instructor (School of Air Traffic Services)
Singapore Aviation Academy
Mr Mohd Fadzil Mohd Jakaria ANS Officer (ANS Policy)
Air Navigation Services Policy Branch
Changi Airport Group (Singapore) Pte Ltd
(\ Mr Stuart Ralls Senior Manager, Projects

Projects & Contracts Division

Mr Au Lye Quee Manager, Passenger Transportation Systems
Engineering & Master Planning Division

Ms Lim Siew Lian Senior Manager, Airport Planning
Engineering & Master Planning Division

Mr Chee Kay.H.yang ~ Assistant Vice President, Master Planning
Engineering & Master Planning Division

Mr Toh Heng Hock Deputy Commander, Changi Operations
Airport Emergency Service Division

CPG Consultants Pte Ltd \
Mr Lee Ngai Hung Vice President -
Airport Mechanical & Engineering Branch
Mr Khin Maung Lin Principal Engineer
Mechanical & Electrical Division
Mr Yong Aik Fong [ Vice President

Structure Branch
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UC Berkeley, ITS-SAA Airport System and Planning Course
(jointly organised with Institute of Transportation Studies;
University of California, Berkeley, US)

4 August 2014 to 22 August 2014 -
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PG RC B 200 4 ~ #8351 M o P B R BT BRI AR B S VURSS I &

5 7E H(Traffic Forecast) ~ 5 & B E 5717 (Capacity and Delay

Analysis) ~ Z£>KE 2 (Demand Management) ~ %1547 &l (Introduction to
airport planning) ~ %55 HS R £ I 512 (Airport Strategic and Master
Planning) ~ ERtEzEE(Environmental issues) ~ #&50 & (Airport
configuration) ~ £ #{fi Fi#i £l(Land Use Planning) ~ 2 & & 1 2 (Planning
of Passenger Terminal) ~ #&5[f&E 5% it (Airport Utilities) ~ f&I5H 21 EE
¥ (Managing Airport Projects) ~ i KRR EEHAE AR BT 2E (Impact of
NLA on Airport Planning) - fii& (Air Traffic Control) - [E#E47)R &l i (Obstacle
Limitation) ~ (AT ERYEE 5T (Design of Budget Terminal) ~ 354117554 (Site
Selection)ZFH X% °
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3.1 FEETEHIEE%E K& (Traffic Forecast and Airport Demand

Management)

H NS F a0V AERE § ] DABHERRVE ) S TR 2 P55t
FASSG AR &S T EAGR IR E R - )52 AR - B FHAINSER - &2
EHRS FaTE PN S THE AR K Z TR M BCE, » TNE R & T E Z B
HNEZ— -

Airport Master Planning Process

- =1

AFUETC
WORKSHOP

DEMAND/ FACILITY
CAPACITY REQUIREMENTS

AIRPORT ALTERNATIVES

o |FINA ALS/ | BN
S DOCUMENTATION :

3.1 5 TSR R

3.1.1 FHEEFEHPEH (What is Forecast)

AR EE TN R EE TN - SR BRI
HWNE=IH - F—EFHIEE - B TSR EEE TSN - &y 7Tat R E
sl 2 FeoK > ARPAE SRR ~ RiE/NE - BHMIIE - IEINEERE
B0 T FRbE A B AR 48 - B4 - fEZEVS. S E - BNEEVS. BFR
HE  2RGMEEREVSEBNRAMEEREEFE o RSIHEFENE H Z4IEA
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*3.1 HEHHIHER
THAITEE HHNE

Passengers | Annual traffic (million annual passengers, MAP)

Temporal patterns
- Busy day

- Peak hour

- Dally profiles

Traffoc by categpry
- Originating VS Connecting
- Domestic VS International
- Full service VS Low Cost Carrier

Cargo Belly
Dedicated Carrier (EX:DHL, UPS)
Aircraft Annual

Operations | Temporal patterns

- Peak hour

- Dally profile

- Design day schedule

Aircraft by category
- Mainline VS Regional VS General Aviation

- Fleet mix #REEH

3.1.2 #EEFEH (Forecast Techniques)

— i E TS (e A IR (Enplanements) SR 38 & FRAG » (KHE 5
R B R A 5 R DA R 2 ~ IR EIRIGRIEE R ~ R
THRETAME -

3.1.2.1 diRE 24t
ARARIRE BNV AR - B8 DI et B K IS Frst
SR HA DA Rat EABRY I70E - SRS IR E2G0R - #3
kg EgEEE - FEMEREER AR -



- DIt B st B ERE ¢ Enplanements + Deplanements

Each time a person boards and aircraft, he or she is counted as a

passenger enplanement.

Each time they [disembark, they are counted as a deplanement

- DIIG Bet B ECHE © Originating + Terminating + Connecting
Passengers who begin the air portion of their trip at an airport are
counted as an originating passenger at that airport.

If they end the air portion of their trip at an airport, they are counted
as a terminating passenger.
Combined originating and terminating passengers are often referred
to as O&D passengers. A passengers who transfers from one
aircraft to another is counted as a connecting passenger.
3.1.2.2 FEhkE2HMATA
1. E52HEE(Expert Judgment)

BT AR B R EER 5 B RAGE S TN B ERUA
TR P B S RIER 48 B R L LI FRUMIGE SR 2 m]{E [« R ARl &
FEFTF R ERTECA - (HA TS RIH S RIS TR -

EHI1EIEE(Delphi exercise) - Il B b —f1] - A5 H—E AR
Ve Bog e di B U TEORT - MR A R MU AR E SR T 5 - [E ]
B G e HA AT » Al ISR E BB TEE CHVTEM - IR HEE
EHCPERELE - BERTEERE RSN — 8

2. &=/bfEEI(Quantitative Models)

B LAY R S B A i a AR A 2 H RS AR AR H AT S

AR ERITER T
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(1) ELfA(Ratio Models)
(Base s < i B S B s = B Al A — e VLR BIRE (o NG
R TR S S i B B S A B Y ER (1> BITRT A A = B S A B Y TR E
ARTEMIE S S - LA 7 (B R i B R B G RS BBk
RyE > HIEMHAEREME RO R B S M E R IERENE 75 2B s R TN
SEEAYES - FIHESE B AT E R a L 2 -
(2) H5fEFP51 531 (Time Series Analysis)
RF I A AT iR R A R A B S - TRHIR AR - ERVATTE
e BUE R A L LR RIRR (Pattern) IESTEIR A 472 A fR s =
A TR - R A A 25 R s RE S ARSI T > SRR LA R R
RAM P A B ARG (Pattern) EE & HIFR - R EECR AT 2 2L B
EHVEEGET LUE B patternik fif - ERRTENDTEAE G LS MIEREEE
{EARAVESL > ARSI LR AR E S AT -
(3) R fEAI(Causal Models)
RIS > WU TR e S s R PR S ey 5 S 8 B RE
SRR AR B Y B B8 TH PSR M BB M AR A S S (T
A e S R e B SR B R A AR TR E -
PR e B S i B S (RS T (R~ B ) B FR R (A
AL E) R -
A8 PN SRR A (R R Ceipe Al e oy tH i — (H B S Y H 2 B
FriE sy 2 RIBURE s34 - eI S e A FBE BT TR EUAIEYA ]
e GURERRAERUARY 5 BTN -

11



3.1.2.3 FraflikE Bk 2 5 H 23R FAY R AE (Translating Passenger

Forecasts Into Operations)

Translating Passenger Forecasts Into
Operations

1. Enplaned Passenger Forecasts
Domestic and international, mainline and

regional affiliate

|

2. Forecast Assumptions
~Average seats per departure
»Enplaned passenger load factor

|

3. Calculate Enplaned Passengers per
Departure
(Seats per departure x load factor)

'

4. Derive Passenger Airline Aircraft Depaﬂures}

(Enplaned passengers / Enplaned passengers
per departure)

32 FAMGMREEEGR 2 & 0 EE R ERRE

3.1.3 EEHNEERIER
R RTHHIGS R —ATE R 22 IR ~ BEIR - BRI B R AP st
SEVUIE A0 R ETNIAER  JUEZAINE - JBTE - (EHR R
VKEHE SRR 5 UEREINUE AR - PR - R - BERE -
EFERUEAN 5 SR T AR RAE T R B R A A AR 5 TR
A B P SR R A P A 2 4R R S 75 PR B SR DA R B 22 A B
ST AR E P . 275 - HRPAH R F T H BB AR3.2

3.2 EETHNGRIEHHEH 5%

FERILE FEFTHH
Airside Determine required airside facilities
- Runways
- Taxiways

12



- Parking positions
- De-icing facilities

Landside Determine required terminal and landside facilities:
- Terminal area

- counter space

- security lanes

- curbside

- parking spaces

- roadway capacity

Environmental | Noise

Emissions impacts

Annual Basic operating and financial requirements

Charges to airlines and concessionaires

3.14 EEFHRRE
PR B2 R e R A T T 7R iT S (unreliability) -
A E TR AR o - ATRESH AR AR B AT PSR ES -
Bty sk - HAIRVEERR © ETRNIPEEL - BUNRUSERR © HAIERAPEEL -
HASEHIENR AT -
A HEE MEHET TE BB (quantifying the uncertainty) A7 722G
B DM T SEME  Sofhh RS o - DUAFEAR B (b B S T
RS E -

13



Forecasting Process and Error
Sources

i i | rror in Othe
l, Errors in Data Historical Other
' Forecasts Forecasts
Model
Specification

Model I Model | ecast
Estimation ‘ Application

pecification_2 stimation “
Error ) Error -
[E3.3 B TR AR S Eanny Al RE AR

3.1.5 HBZEMHEREER
3.15.1 HGAENMER
BRI BNRERS  ZNEEREET & RE RS
ISR RIVHER © BIMNERS - B8% - (5~ HER - Z2HE5E - 5
PRFT ~ EREERE - TR - RS S EmE RS S8R
BMamtl DtS—EHEENS R HBSGESERENES S WTE

Airfield Capacity vs Airport Capacity

Access roadways ;_\
Public parking

Rental car facilites | il

Airfield
Aircraft gates
Ticketing
Baggage claim
Passenger security i
screening g
1 15 20 25 30 35 40
Total annual passengers
(millions)

(3.4 Z= {7 & SIS 7y SR (I

14



3.1.5.2 ZE{l|Zs &£ (Airfield Capacity)

FTall & B E— i RS — e T N FTRE IR BE Y B ASE &
(maximum traffic) -

FEZEAROE BT RSN S g (flights) - IERTHEERIRE A\
(plyload) » ZEF1— TRV S B AR RHYAE -

et EHEART A 5 o R R BRI N A& -

TEETEZE RIS SR bR T EoRHYEE AT # & (Maximum throughput
capacity)7p » FFTEIE R E A% 2 (Sustained capacity) -

B A S E Y E G AT R T TR R ETYEZE (infinite
reservoir of aircraft) | 81 " % A\ EFFEHGRKNRE BT AN
(controllers working as hard and skillfully as possible) | ZAT £ & B (E
b EW AT AR © AR EE BB HUF A 22 A SRS
= MATE N B 524 NIRRT SRR (B0 —(EE S fEKs - BIfE
1005 K HZEF 1 2F) » 173 B (100023 K)—E 554 12080 N #5E) -
et B2 HIE 2R - FEYAIEIEMaximum throughput capacity

EEAEE 2 PITIEEIF > B Rd -7 S8 -

3.1.5.3 EEZ=i %S S = YR 2 (Factors that affect airspace and airport
capacity)
B NR A
(1) & (% (weather conditions)
SO IR R (TS) - (I -
(2) H&[ Ly (aircraft fleet mix)
TRUSERTUEBMERE (5 (2RI ~ TS ) -
(3) Fii/E A HIE TR I P 24 (air traffic control rules and aircraft

separation standards)

15



SRefE s

Meteorological Conditions)HIYET »

F2nm (nautical miles)e

E)paLEE

e
HER AT »
KFTELEMARE - &
PAERT ~ /N
ERFBAETRATA

TR 2 -

NN
IR=]

TR AR/ N—2HE >
FRIRERET - PTRRREIFEECA - /NEITR

PRI (Wake Vortex) » A ATEHERELT -
WA EE P EE AR 5REURIR - ST
HER— YRS - TR RL)
TR IR T PR

AN RFTR -

2<3.3 ICAO fEIFREEAER

ICAO Separations

TR L fre/ NEIPR WP BfE > 2O/EIMC(Ins t rument
TRAMEIE S ] e/ NS e T
BT FRA
i ERAETRARIR T - TR
TR 2 e R R AR

EEEEE - B SRIT BHR ETRERAVEERE -
TRIRFEIEIL. (R~ /N ) RARIERHRGEE ~ ) I 5] 2A
AT Talbets N > RHLTR

PEAERT - AT

Leading Aircraft Following Aircraft Location Separation
(FPL Code) (FPL Code) Minima
A380 () #
Lcad_mg ..Alrcralt bolloyvmgf\n‘cralt hep:.ar.anun Heavy (H) 2 Minutes
(FPL Code) (FPL Code) Minima '
a " A3R0(J
A3B0 () # 0 Departing fromthe | 3 Minutes
HCﬂ\f)’ (H) 6 NM Medium (M) same p()s]li(111
A3R0 (D) Light (L) I .
Medium (M) 7NM Departing from an 4 Minutes
Light (L NM intermediate point
ight (L) 8 A3B0 (1) ‘
A380 (1) # Heavy (H) #
" " Heavy (H) 4 NM Heavy (H) Departing from the | 2 Minutes
cavy (H) ) Medium (M) st iti
Medium (M) 5NM [‘i.f}:'l“{,() S0me po s
_ ) T Departing from an 3 Minutes
Light (L) 6 NM intermediale point
A3B0O () A380(J)
. Heavy (H) # Heavy (H) “
Medium (M) Medium (M) Medium (M)
Light (L) SNM Medium (M) Departing from the | 2 Minutes
A380 (1) Light (L) same position
: Heavy (H) . Departing froman | 3 Minutes
Light (L) Medium (M) # intermediale point
Light (L) A380 ()
NOTE # Wake turbulence separation is not required Light (L) Heavy (H)
Medium (M)
Light (L)
NOTE # Wake wrbulence separation is not required

16




(4) #E#ERCE (runway-use configurations)
TRISGEERERT - Bl SO TEICEFY - R ERIEE A
(SRS
(5) Z=1g Rl (airspace constraints)
LSS AT T ERER ST (AL ) s H At #5 (AIHE RS ) &
RIZ PR -
(6) Frefns %5 I F2 Fe (aircraft noise abatement procedures)
Rl (R IS AT JE R B A RTS8 - IRAINTAREE R 3

B SR TR > EeHEsEESTE -

3.1.6 HEEREHE
sl B e E A T2 M e e et KA &
P o DIER SRy BB S A fe B e SVt - 2 e S8 N Z 4R HY
oK RIE S — LS HY 5 UE R R K AR E & 17 = (palance may
also be attained by matching demand to capacity) » t5t & iRy E K&
Mo
EISHEATR - S5 e 58 2N ZIRHEIHTFR K - fitkst & mis
FE > Ao > B E N B EHRAML - HE—BESMEIIRIAEE - Rigr
AR T AN B R EE YAy - ML — AN s HAM R 22 A SRR 2 2R
SNE IR R R FIRTHLAE R T A R R o - b2 sl iR S D
PE(congestion externality) » [RIEL MRS Fa KT TEEL » LU DERAERT -
FOREE A 3 Ry R
1. B R #AE L (Administrative Slot Controls)
(1) Level 1- A&EH#H > wEeH -
(2) Level 2- FHEH - B EHBEHERZFE -

(3) Level 3- ES2A43 » FrA# IS ZI% - BHELE

(&

17



I A fimaf] AR - 154 170 (%5 S @ Level 3 HY1E

ft o

IRFfE T e - AHES T S N R > HE3TE (£ (80%)
HSHRI— TR LB (B LB E) - A2 S A AR
B~ KN [E HAINTE RS A SIS B R B - DU T 0 -

PRI - B AR RS - S RIRTT AT — (EAE TR & — (E Rt
Az LGRS e AE A Bl R R R SRR 2 A B B
[T » A BESE ORI TAYETE © Ry O ST 2E /0 = HH 55 W AR < B A
ARAERRF e 7 DA 3 S i 5 e BRI I 22 2 ) B R ) RE S A 2 BB AR
¥ FEf2E E T (International Air Transport Association, IATA )
EH1974 FHEEFF6H ML A BESE A TR HSEENEE
TR R PP SIS R S Z IS TR s AN - BT i 8 &
afe > DUE— B S Y 7= B i e i B s RS i ZE A S P
7 Z e a1 T LU e MR, - PR e S ATZE A EI 7R RSN » ke A
AN o

2. ii5AELHE £ (Market-based Approaches)

PR 1 AR R iR RS SRR R IS ERE L TR
ARl fnEsE itz EsEfE RS  HELERsEES -
B R EEERELGFE s EREA - e 5 —Eg R
HBERA T EREHE -

LIgRtge/ N B i (5 e > B8t S T 2R (F - PSPt iE
B/ NEFHURERERTHT - 2RIMTE 2T A S G I ZE A E N RIE - B
B

i i A G SR ZE N E A

=

18



3.2 #IZFHE] (airport planning)

THSSHE ) o RE(EBR o B LS R&ETE (Airport System
planning ) 2.5 F5t 3 (Airport Mast planning ) : f¢ 3. 4885505 (Airport
facility/project planning ) H o iis it E R I BIR B RGBS EfTZEHAE
A S L SRS S BERIVE % IR 2 S E - TR
fir ~ B - 1835 E518 - RIZIE RIS 2GRS R - st
— AT TR S M 2R E( A conception of the ultimate development of
the airport) > FE{LAT ~ t ~ RERSEERRS - LURREERF K WHEKSHE
WIS S f s H F BA A M - RS EETE - B R A KIERS £
STENE > WHENRANTARR - ARG RR et b s
5T o & BACHERRET E MR - BERTE B EGE T SR IAR I PE R, -

3.2.1 BB (Components of the Airport System)

e —(EHERERY 2247 -

ZAfa i —EFA R EAVERSAHRL - MRIBTHRGRHEF AR TAF - gE58
AR BT A BE B S8 B TAERVEERG - —{ERSS T T R —(E %% - (&
A TCAAIRTE ~ B8 - B M A Se p s Ay DIRE - MEA T AH R -
BR—AA] > A REA R H A4t 58 Bl i ik % B R D RE

PRI G LAIZE NG Ry 5 0 o Rl (AIARDZ2 () - FEMIEIEMERIIF S - 22
{URIEIEAEET ~ BT ~ JBTTIE RGOS 5 B = B s Ry
Sl s N 240 B2 (IR A A A Ry 28 0K - B 2 e A MBS

19



Enroute
airspace
Awrport systom—,
A\

Terminaf
o/rspace Airfield surfoce
sysmm—x_
J Holding Exit
3 pad toxiway
~
<
Tox/way
system
Apron-gale I
area
| Terminal
77| euitdings J‘\
3 A -
5 pd l y ¢
'§ N Vehicular »«’/ \
N ‘ e L‘rtcu(qrmn ~ |
i / parking \
4 2
\ \ -— 4
\\\ = —1// Ajrcraft
Airport ground  (,/ //:7
access system &
——=— Passenger
flow

3.5 I AR R B ]

3.2.2 HEEHYFEER ST (Airport systems planning and design)

PS5 IR BRAGHY S 2 B B B S LARTHY BT - PRITIE D S ey RS - 38
B Rz E W T NI RBIEHIR G SG Tl 2 IR ERH
KELIEAGET > RSNz SR A BT - A 7RSS HINE
EARL(EIES BRI -

20



3.2.3 #IZFHH BN EAREE (evolving context of airport planning)

1. R B E R0
PEg s B R 0 - B B RGHZE R S R R TR R i - WA

TRETIIE - DASER Rl FLHAEST T #3528 B S B2t | (National Plan
of integrated Airport Systems(NPIAS))Ei" =g 3t fE =12 (FAA Operational
Evolution Plan) » &HIZE AT T T — AT S 93 E | 513
(Next Generation Air Transportation System) -

2. T e PR e

3. BRI R G

4. T

5. &URRE

6. BRIt &

1. RS

3.2.4 M AGUAHE]

3.2.4. 114155 2451 E1HY H £Z(System Planning Objectives)

B = KB SR E SIS S AR AT K ~ &R
HERHEETTET ~ BLH T ENEEIRIRE - SREHATT -

1. TE FtI T e R AR oK
B R 2t g ek (system-leve)HY TN - [R5 EARACHT R 240
REVEZEE » PR HRRFRFTEEAVEINEE - & B RS DR LA aR Y E
it °
2. &R e R E VS 2 5 £t (guide resource allocation decisions)
MEERAKE BFTK - EHRRBILHETE - PR -

21



3. BLE T HEE B 8 (coordinate with other planning activities)

5 B BT A S T AU ] - B SRR T

i

State Aviation
| Area Issues | Programs State, Local Land-Use Plans‘

L 2 A 2 \ 2
IMetro/Regional Plans I'—)f State Aviation System Plan H NPIAS |
) A 4

Y

System Users: Military, | Local Airport Master Plans |——
FAA, Planners, Other

3.6 ##EFE{%E(planning Relationships)

3.2.4.2 1435 2 4R E ERY A £ (Role of aviation system planning)

1. PR BT 7 Y B e
2. DAZSRHY i R E Fe S R R oK
3. fohad 2 2 IR e
4. $2 3¢ e i FR MH B RSB St A R s 2 B8 oK
5. DUSE Ry AR A e (L A 22 A g
6. WEE & 7R KT E S AT R & S AH
The Planning Process

, Assess Existing System l—{ Inventory I

|
|Population '—‘ Unconstrained Forecasts I-—‘ Employment |
|

| Air Carrier ’-——-{ System Deficiencies I——-{ Gen. Aviation |

I
| Performance '—‘ Alternatives Analysis I—{ Preferred System |
|

| Recommended System |
|
|

{  Implementation Plan | ] Milestone

3.7 MERALLE
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3.2.5 MBI AR BEEMEE T 5T, (Airport strategic and master plan)

PR B B 5T R A R BT B B R
iy "BE7K” (glue, between strategic system planning and capital project

planning), trust/EE MBS EatE A BER R GTR SIFTE RN > SR B

HEERGtET

185 L et 3. 2 AR SRS S RHTA [FFER - 5 EatEZ
PR — G TR (2 SRR > fR O ~ T~ RARSERERME - DL

e B TOK - MBS IR A R R SN A AN

15 Eat B0 HE S EE R SRS E TR - DURFTrARIE
5ikzafHRH (airport stakeholders) - B EA IR HAE « SCREAVEHR ST
LR A S S B LU R R - EETE VAR EEEBUR « B ki

iy 5 AR 2CA RERRY) -

3.25.1 HEFENED
s F AT H AV EES ¢

1. B AR A ZE (] e e ek g% Feg BE ] - [R]HRF R S 4T Ik ith 2 (5 i 22

2. FEAN ~ KB IR E R o SRR
3N E T E - RS 2 IEEETE

4. FoasiTatER L AT 2 M et -

5. BEEURFET E L ath i FIIR G R R RV 2 275 -

6. Rot% M < BRI ST E A A KR -
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3.2.5.2 G EETEINEFEE

EEFEIEAY AN BRI -

EERA

T 3 LA
— 3
T Ko i :I%W‘ﬁg
AR ||
o R
itE
BRE A e =
[ R
L7
g
B B
|

3.8 TEtELE

1Bk
BEWEES 22 FEEER - Lt E R s E e
2okt -
2. S S A
(KM SR BIFTE TR L S s
3. fjiz i R
—ELA206 B B - 104 ByrpH - DA RIS R
8. TR R
RISERTENGEE - 5 RS R AR R AR EaZE
P IR ~ ST EEUSHET 226 R ROR © BRI S Ze -
5~ BENERS 25 MBI B IE0S « BEKRRE - 22 - ) - 7
REA S PTE RACT R - AR SRS A R - FITERT
B ITE > IBEITEE - ELFRSRA IR  SUo e A e s -
5. 525
A R BRI - B ENS - (TR -
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6. IREE i
TE TEFE BRI - BB S RS i BEA VB T Ty
AT > AHHEEREC R -
7. 1L
SRR A T AR EEAE R - (S5 o] DB B B it
HECE T E BN KB EFE S S R R R 2 HEI A s nT DL
PR S B B T E VB RAERS
8. LB R EE
PURE BB SRR E SR E - A ERE A/ NEN TR E
W FEARE
(1) WSICER - BnEHEE - FEERE - ARG - Bt
B o
(2) THuEAE - TEMSEE N 2 R A - 4B - B S
ZEEESEIEN ~ PRSI ERE o RIS R N EE - [
BEPIIBIL - AR ATRE S SIS (E 3 2 S RSB TEREREUN R
2R SN LA
(3) Akl ElE %éETﬁILYIElEE%E% St C B S HAH LR (% o — AR AR
LLA 3 B AT SR I, ~ B ) I D R AR e -
(4) Byl « BRI T SR ME RS AN 2 B L BE 4R o DU
@E%ﬁ?%/ﬁix S TR - MR D 2 i 0 0 T EB/\EEEﬁ
ZAHRHE T TS BUEERTRS AR o AT RS TR TR
i
0. rEASEEETE | FIAM - o - RIS BETHEKEFEK -
10. FA TS BLAC TR S
IS B AT &R A TR - W T e A o SR AT A s R S 2
S o AT ARMRE A 2 BEK 0 R M T L B S BB R A DA
R 77 G HERZ — -
11. FEtEREsET
TEEE » 2SR B2 10~204F » S g HEIRT— 0 M
BB R HEIN5ER » SHSIN TR BT gEEEET £28 > FitE—
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B AR R EET— R EEOR - U -~ BUGER ﬁ)ﬁ'&%j@*{ﬂiﬁ%
R - JERERRE RS - 5o 2/ VB IERET RE &R —K » DU SR
K oEEh=UgET -

3.2.5.3 15 FatERHIE

*3.4 > &HpRENT] ~ MERE - REER - HE LA KRG EEFH
6] > PR Eat SR HE > o] USRI AR B B E M3 S Y
Ao 127 > FMIAATEIERS « THEAMASRE & FH A A ARG & 3R
5 JRers ERHCHIARED - B0 1990311'%%%2‘@_”%\ » REIHEE R
e SR Ry TN NIESMERRIEE B » RN SRR
RS - oy H AT TS B REEA RS -

=t

lll’

%34 G EET TR

Master Planning Evolution

Time Period |Pre- ’80’s ’90’s to today
deregulation

Growth new airplane hubbing low fare

driver technology competition

Planning FAA, airlines airlines airports

sponsor

Plan facilities congestion flexibility

emphasis

Planning forecasts modeling life-cycle costs

tools

System FAA, CAB: top |airlines: top mkt. forces:

integrator down J down bottom up

3.2.5.4 35T AT BMIE RIS S T EMI R A

[ 3. Of LA T 525 B RIS G H B YRR % » 185 E a1 B0 R
sTEHY LT o ZRBIAGESR | HEISE S MR BR T BB B BERAVATRE & > 12
IR ZE AR R — 5 ) BYSRI - SRR SRS  W/HE 1 F 5135 (master
plans) - pZEGTE (business plans) Kk # fia(Service Agreements) iz
[k o WE RS EatE IR AL - HGHVRHE RIS - WHIE IS FatE
TosT T AR TS B Fa Hie 2 R Y R B R (s i L e SR P it



AR » = — A H] > A RESCRRIREGH TSRS > TR A S s ) -

Airport Strategic and Master Planning

Where Master Planning fits in
| | |

[ Intemal pressures | ‘ Mission and Policy | I External pressures |
[ } ]
Problems Strategic Opportunities
Planning
[
[ I ]
Master Plans || I Business Plans l IService Agreementsl

Projects Budgets Contracts

[E]3.9 15 TR AR B A 5125 RH (Al

3.3 BECE
PSECE R IR AT A SO Z AV ~ L ~ TR SRR
ot~ [EREEY) - DU S AR - BB THNGER S ETIRGHIICE
— RS BB B S G A ~ R IE ST [ RO ~ IR s I,
BINEHENL - #E55 K e (R A1 -

3.3.1 M
BiE R BHURRE R K R H R IT T35 - SR DURR - IESE L EERA
&g - RSB EEREZ — -
3.3.1.1 HUEGETHRS BN
1. BRE AL+ BUA R A =
2. BIERIE © HUAA R IERER R A%
3. BERE : HUAN AR =
4. SHERIRVERE © BUMPAHUSITE R - fTSE SR RES
5. HE 1 i - Bt - FEARE

27



3.3.1.2 HUERIAHEL

1.

2. 1

AR ¢ AT E R ST

788/ (Shoulder) : R I < &SI - DAL A T -
1E Rofifiasc i [ BT R s 1 2 4 17 - DADGRTE 248 - [RIIFI 105 (2R AT R
SR BRI R A > MG BN AR B e S R BN 2 A -

iR (Runway Strip) © Bl E#E ~ HE KM ERHTPK B0 ZFE -
SEIAT > P DUBES AU T BB B i 2 48 - WA e e BB 4
FRESt R 2 (R -

IESR € EE(Runway Blast Pad) © il 4 b S s - H AR AT
S S B SR AT Y 2 B R RO ] -

. FHEIRZ 2 & (Runway End Safety Area, RESA) : F Bl it ik pm s

Uil g ey 2 ABRIRIS - fERE ity in NS B P IH I -
JAkRlE (Clearway) © &y H i8N ME i 2 —FEFP R - HTREERIET T
ZERNCTZREHER - Fitk—H5 [ FdE - o AREEIRIE T
PrIEEEREZ =2 -

(@7l (Stopway, SWY) & F et 25 Ui (5] /M fef B 3 (] 7 R T i R 3 e
S o BETRASHE TR H T IR E R = 1 B -

3.3.1.3 i Hfir

H T LR B TR 18] » R R R L ¢ R
]~ A -

3.3.1.3.1 JEMIE I E ENR

B T — MR FT IRy R A > DRERE T EE BN EE S

|, HETAEEVEEEE95% L FIEE - (EEE3~5EE » £~ H ~ /]
HREYEDRY)

2. fHIEA/INELICAOHYEY S HE criteria)
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AR NERE S TRARAREIPRER - [N RfTisay A N B R 21
{RUECAIN - 2RI A — (RS Y LR i R A 155 25 R MR A
% > HATRE R ZHIREAR N —  EEERE TR — KA -

Runway Length Design Crosswind Value
< 1200meters 10 knots
1200~1500meters 13 knots
> 1500meters 20 knots

3. BENE - MRS
4. [EHED)

5. BEEHIRLR

6. ZEAIHVEE

7. FEERRAR

3.3.1.4 Y%
BRI e A4 TR AR M3 U7 R BRI B A A T E (e A/ 10) = 2 AT
JTIEIHY By T HIE -
TIREATROERS - DUES T MVEBTEE 2 FEEE o T
R - FERGAL(L) ~ C(H)=R(#) » 4105L - 05C ~ 05R : L
(R = (FBeE HI g B 51 T —{E%F - 4005L ~ O5R -~ 06 + F7 s Al
PRARE - RS STIE H S 70 M Lhi i B - DA MR -

Runway NAME:

RW (9-27
QI &
Runway numbers describe the magnetic
N course angle for the approach (Course angle / 10)

[&3.10 HiE s AR AR E



3.3.1.5 HEEE

3.3.1.5.1 FEIEREHNINER

1. SGEHREIRIRST ~ MERE FARFE R

2. WGPATEMIRES » AURIE ~ B ~ SRIEHVEES
3. HEIEHYHEE ~ PRKERE

4. RGN ERYE

3.3.15.2 2EHEEE
1. LI HEGE TR RE B EHER R Z R IR E R - AT R
T BEERGRUINDG ~ BI0STE - BEERE T TR REFKIERE -
SEHERE -
2. FiRFT R 2 S BRI Y RiTRIE R E MR HERE - —fOlERE&E

&

B RE R - —RAURATE L 25 E RS R s - SER I
TR R] S [ PR TR T 2 £t

3.3.1.5.3 Ml REMIIE
HEREIIE - ARG 2B HIE R > Bl oia i EnT
RS BRFFRETRE - RIERTES - ESE -« EREE - 50
J& ~ R - BN R RGN EERZHR RS II15%H % &
iR

e

EERER

R E R EREN TR EtE e « BUEde EEhn
FAEITRIERE » SR

FEAIE

B

1. &2 - S EREEIIEEIN 985 ft > FUEMIE R IIT7% -

2. JRIE MG SEIREE R RSRIRGE TREL F o IEME R
1% -

3. PEEMEHYE ¢ BUEGH SR IN1% » FOIERERERE110% -
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3.3.1.5.4 N fiEEE
FORATEFIAIPT > Ref2 (gt S ARHME SRR - DUFIE A
PR < IR s - B DU TR ¢

1. °] 2 REFRRT TEERE(Take-off Run Available, TORA) : B4 7] FH R fAEE TR
R R TRV B R T -

2. 1] F 7 #E TR R EfE(Take-off Distance Available, TODA) : & F 7 #E &I TEE
HE(TORA)+FIRERRE (WA T2 HLFFREEHEE) -

3. 7] Z ks 1 FEEfE(Accelerate-Stop Distance Available, ASDA) : a]FH >~
FEFROETTHERE(TORA) R T & (MR A TR LR E IS AYEE) -

4. 0] > % fEHE(Landing Distance Available, LDA) @ & A7 7] FH A& % i
BT HERE -

3.3.2 FfTHE
B TIEH R RE RS ~ VSR E R RSB - fEEEEERTHY
15 R e E P TIERE
EEEETT > MR RE N E BN RE 2 [ o DU R TR
BTEAGHEETFSERNRE S  HE - FUAVEE - R/NIZRE
HUEMECE - FEMENE - BEIEE - (SRIPRHEEA A E - T
[EIRIN R LR AT S ~ Z2IENB RS ~ CHPRARER RS ~ HEHK ~
&~ A SE ~ ETERE -

1738 (parallel taxiway) » [ SEfTiE & 0]

3.3.2.1 BfriEETHERAl

BTG TR ST NAUFAL

1. FEE R EHE ~ S
2. FaegE M E (minimum changes of direction)
3. BHEENYH BT TE (W R T RERYEER B PR 1)
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A, JfE R e TR A R R T
5. HERVE 2 Rl —J7 Rl (ideally on-way flow)
6. ¥ 0SSR ER BT

3.3. 2.2/ T I AR I L

a) 3]
1 —
(= —h SL
&) )
ol B 5[ N L
1] i}
[ s
 —{ — JE Y Y c— s >E
S————ce—) = — )
Sout

[E3.11 JE1TiE A4Sk P EliE

3.3.3 FiERE
PS5 IR BRAGHY S 2l B 5 B S LARTHYRUT - BRZC TS AR 5L > 8
S R 2 I F > NIRRT E S T2 2 IR E R K
UEACEEET » T& P B A 22 SRR A BT D - 7 T B S HOA I B R e
ENG NN

3.3.3. 1ffiiE ik s fee i 5
RS SEUE ST (AP AR Z A1 ATUE Eea THY 3R " Sl 2 B R 2
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8" > FARE R e ~ SN E - EERMEAIFE 2 A
BIEHVEUAN G R - (B ERTARTERET M RN - B B2 e
20t G M iE - DURIRE ANBCHRIE N - MUEAYSGBRaa IS - FltaE
IR MEASEERAY P > AL U R SR AR 3 -

RGN TR R R RS R Y 4 (1960-1970)

1960-19704F [ i RIS, S e fp B B 4 - TRARAYARALIEB 70742 7T
EBTAT > FELETT 7300% > FEIE-HEMTZE A AR 17173% -

1960119705 2 FEjHy -+t B F T —Le7 s DUR S B AT A Al
EVEHINIE T > (B E —EE M E AR i EERILZAHE
EAYEEETES | - BEEIENLAYATERI1960E K BAVMTE &R TR - DI
FAATELI7TOER] R 15— HIATUE AR £1455 [ (Terminal Planning
Guidelines) » FEIATAHLAE20044 R T %558 e 275 T-fitt(Airport

Development Reference Manual) -

3.3.3.2 FiUE K EINY H AR
R A5 2SR H £ AR R 7y 22 (AR I R A A 4 - it
AR B AR AR A — (B S fi A (e P (B4 MBS B B35 » ik F 22 (]
AfifizEes b o (FFEES.12)
By & —REHERE R THIERE - 2AmE Dy B ME E AT &
Y BIAS EEEEAISEER » B bt - TEakati - DRI E R TR B -
DUBUR HUE RS -
1. FAEHATIERE
2. MPIVESR (R EIRE AN 8h)
3. SEENYMRES (BRI BRI o] R )
4. Z(BERE R/ IME)
5. EMEELGEE A ERET4E) cost effective (typically includes
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concessions)
6. EE(BArAVEIKIRET) Aesthetics

Purpose of the Terminal: ¢, hovide facilities to transfer

3 S N passengers and cargo from the
landside to the airside.
(and vice/versa)

airside

Airfield fence

Terminal Building

curb

landside

3.12 fi[ BT 2 R (Al

3.3.3.3 fii/EkEE

BTG IRS RE HYRE K — A TR R AL 73 R R AR - L
BRI EEL - SR RUEUHISAEE N A — RS - FrE RS AT 2
tH ~ BRI EZ ERUE T - HE S SRS - R EIPER
(Denver) By + Sy HCBHIATE DAS S H 2 BUPR AR5 (IFK) S R (R
® - F-MEAFENSE ZHE - SAR L EFTE IS - s Rl
EiE 2 B PRV IS4 -
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Centralized Decentralized

A CENTRALIZED TERMINAL COMPLEX MAY A DECENTRALIZED TERMINAL ARRANGEMENT
FOLLOW THE PLAN OF A SINGLE BASIC MAY INCLUDE UNIT TERMINALS IN EACH OF
CONCEPT, OR BE A COMBINATION OF TWO THE FOUR BASIC CONCEPTS, OR COMBINATIONS
OR MORE. THEREOF.

s
'g-
3
i
5o
':O
H
£33

v
M
H
H
M
€
s

People Moy

-
<
o
£

®
o
M
L
3|

v

o
v

e
T
Lo

e g e i
o # o
-+ ATE v g4 B3 AYE FHHE 2
* Jm [ ] o ez
Denver International Airport JFK International Airport

o|
v

[E3.13 S AUE Sy B AT R

3.3.3.4 MiEMIS (terminal concepts)
1. 553t (Unit)

A curb

Simple UNIT TERMINAL Concept
[&3.14 Eyr=fiE S E
2. #H&=LE T (Multiple Unit)
EEXETTFEREE B FMEA A & B BIInE > oLk

B R B (ERIRTZE A F] > GRESENUE BTS2 F R bR T
(- BHEPIVE LRy A - NIEEREARE  BH B -

35



Expansion of Unit Terminals

curb

Multiple Unit Terminal

[&3.15 &&= THiE M&E

Multiple Unit Terminals

[E]3.16 JFK{#415 » Multiple Unit fii/E il &&=

3. Fr&a=Ejr (Combined Unit)

BT AINE - BRI USER  HiRED TR IR R & -
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e T—
—

T
— T

N
- Combined Unit Terminal T~

Semi-Centralized Facilities

[&3.17 B B ThE & E

4. AL (Linear)
SRINUE R R MZEHTESY) » RV — [ RERINYER S > S— R
PR - NI EIRIESERNUERTT - thRiE Ggate/ VRIS -
SR AR AR D T TRE B R (B 22 (terminating) ik A
R E) - oA SREINTE - IR B - I H A S alin it
HREUR - BIAI{E =B (DFW)IEE - RS MNE RS EHTATE SRR
P& ERAvET -

ll

-

Linear Terminal Concept

= = == d=d=<

F\

Centralized Facilities

[3.18 £ AR T R

4.1 ey« 4dMTE (Curve-Linear)

Curve can make curb longer, provide more capacity for land
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side and air side gate.

gt g

Curve-Linear Terminal

o

1319 H4atAry S

.= Curve Linear

[B13.20 HRA LU

HhARAVERAITE » B R Th& n] DAES 845 (curb) B & - R HtEs i
R AP 2R & -

Hhareya AU - HAFRR S AHEGN B AIHINIE T T2
el ~ B S A r] DUR EZE S (terminating passengers)fig (s ki iy
ATHERE ~ YNSRI o BIFRREIET 20 R ARG & PR At -
Y B S SIS Y EE B Charles de Gaulle Airport Terminal 2 ~ #E411
Hri#i5Dallas-Fort Worth Airport ~ IR Kansas City Airport(fflmiy

B2 =% FE R 2H Compact Module) -
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HERAVEREINE - Eie A —Ehhl > BE | EPHESEEA AT RE (RS
R > 2807~ FRREZHINTIIE VIR - fRE— B B A4
(people mover) U &5 7 ZAEA FEINIE RS EIHVIRE ~ TR SHIIREA
71 WRAEE—(EfUE EE TR IR L E RIS - Bk B A R RAY
BATHERE ~ PR E TR AR FIUE AR R R

Charles de GaulleAjrport Terminal

B toter

Railway Stations
TGV & RER
Hall 28 Hall 2D Hall 2F

-a») (@»

L

Hall 2 Hall 2C

Hall 2

[E3.21 R=SEtImH TS e R EE

[E]3.22 ZE TS E
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Compact Module Terminal
(MCO) — Curve Linear Concept

A e [

[13.23 s (Kansas City) 2/ % AR E

5. fEiIRELfiEPier-finger
TEIREIRE Z SRR T/ N ZE AV EY) > MU IESEAESe 2 A5IREY)
AYRAR - TR — I R SR R T R R - IR BB BT
P EERGGETRSYY - THIEENIREENEE > BoERelles 25 -
TR T o R R A DIARE RIS - S RV 2 L
(BT ES R EEE RSP T EERER R - et - DU HYE
AR FralcHy E TR -

<+ W+
+ M+
el b
+ &
//// T
// Pier-Finger Terminal Concept Tl

[3.24 FEARTURTE & ]
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6.

CONCOURSES A-G

Pier-Finger Concept: Detroit Metro Airport

[]3.26 JEAF{EH(Detroit Metro)f#35 F5/RIUA [ AC EE]

B ERIfE (Pier-Satellite/Remotes Satellite)

i B AINUE BRI IIRE B AL - TR BN SR THOH R
T B BYZAE TR R Ims B ST T THE RS AELERHT -
NCa] oy Rt 2 RUFORS B 2 A -

EUm I B AINE - e — (B S H E Y B Vi) kiR
HZMEFNEMEN - i = RO S 2 FURSEN - RS HEE
/4t N TR S B 1 1 24t (people mover system, PMS) Ttz i
= {72 | DUR I el i 2 22 TR L - T T DU AT TR B A | -
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Sl {5 P s 22 AU R S I A i 5e (London Gatwick
Airport)t&s5; - ERI I T ASTIRE R B IEEE EHE - RS
SR EAE RIS - B E wE AR S — RS a2 ATE
(pier-satellite) -

58 FH B B 1 g £4t (automatic people mover) i {#r 2 Bl /5
B —(E e S HH I B S M35 (Tampa International Airport) » ZRTTisfEss
SO RS HAVEET -

B2 NUE AT R 2 FEZE R A LI - FFYA/IC movement ~ Fjit
HE ~ [F— g EHUE IR ERE T SRR APTIERE R - B FE TR
PRI  BEG ST -

Terminal

[E]3.27 ULikR(Pittsburgh)ElEH 2 A NEACEE
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cig C17
c19 / C16 Concourse C

Cl4 C11 C9 C7 C5 C3

c21
C23

ngcw 8 6 C4

C24 " ¢o5 \\c27  Underground Tunnel
C26 : 03 02
5 D4

Pier-Satellite Terminal Concept

Cleveland Hopkins International Airport
[i13.28 W B i 2 AU E L

Terminal g»

Terminal [E]»

AT= A
Terminal B» q D
/@pﬂl\

Terminal n»

[&3.29 ZhiEF#E(Chicago O'Hare)sr & T 2 MUATE ((F—HiE) ~ 15
ARTURTE Rt o A B THE HReE T

7. %@k E 2% (Mobile Lounge)
BENRE =B D BAy 7= - FIAE #EE = FE ik BT R
W4 » e RS E v DLEER B FIfi% E
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The mobile lounge is a system for boarding and disembarkation from
aircraft, using a bus-carriage type "vehicle ." passengers are

transported from the gate to their aircraft in a large vehicle which docks

directly to the terminal and the aircraft.

[&3.30 #E)=({KE = (Mobile Lounge) Rl

3.3.4 fRERANHUEAE
s ELCCTHY HIIER#EFEZ HUAE S - (ELCCSHREAEIVEL -
EE RSB EE 2 X - /D A5SALCCsHE IR » Tt
&S PEROE S —(ERE > HATH AR AL S > SoF R A B
ERBUEEHLCCsHLEMMZE AT —REZ > A EHAME -
RN 0G7 S EA i e iy N /NN S & ER IS < )i B
AU 5% Feg AR - (R EATZE A BT ORI A 5 2 i da i Thai Air Asia
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/2200442 HBAf - [ —5 H )9 H 487/ Valu Air &2 Tiger Airways il A&

3 o

Layout of Changi Airport

3 Terminal 1 Al PS
Budget Terminal srmine ALPS

[E3.31 R E G R RARE (I ElE]

3.3.4.1 {EREANZE /N ERYEHE(Characteristics of Low Cost Carriers)

1.

i/ NVEHERAS © A AN ZERE - T s/ DRI RS R e DY R
BAE -

. I PRV REW R RIS IR & (S te s H ) - (ERREE A

£ -
RS © DURHORREA TR - o T AR - L)
RIISCEIE -
EEROCBOLAAIIES * MU RIS BT S AT AR
I (AR -

i VRIS 2 -

R R 1 AR SRR TSN 2 D B B -

L TR (4 C HRR) -
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3.3.4.2 {EREARIZE /N T B ZE E AV E2 2 (Impact of LCCs on Aviation
Industry)
1. 15 FBheRUCE s - DRSS RECARTZE A E] - sr] ge i B 5
R S FERERMANE - DR EHEEAN 22 A
2. IREARBIIATZEAE - T HEEER fo e o ORISR
AFZET T -
3. BURF * ERRARTZE T SEHIEEN - (E1SBUA BT /R % BV R 22 T S5 RH
E H{EREET -
4. fiiiZETiss © FREHAE T ZHUETIAR - DIRERT B A5 TR oK
3.3.4.3 EHEMEGN e B RICANE R A5 EHYRH# X 22 (Key Considerations)
RERS EVRCERRANERATEENZEEN - 55 © 1. HERE
G E TR RLCCHYEARIE NS 7 2. (AN A B MEEARN =Y
WHERATIEE? 3. HEMGE A il NIRE HIF K 7 4. KA
SRR R ERHE AR HABTRYS ?
&aE A NZR S8 ERGN B A E S AR E R EEIE
[EHY AR T RRCATE HY B 2 - 18 B AR5 R RCA T E Fy 2006 £ B H] -
PEE R AN ZE A B E AR > [1R20084E9F - JE R A= AP T
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Layout of Budget Terminal
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3.3.4.5 HMSRAANENRE(Key Features of Budget Terminal)
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3.4 M5t it {E A S B R R

3.4.1 #&3EEhk(airport site selection)
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5. fiEAR/N
6. WRIMERS - BGHEE - (FH
7. SRR ¢ dEEMR - Z2BTE)

8. SAZRMRMF

52



9. Mk
10. 15 ERA

11. BARBERETGR T E A AN
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3.4.2 #&IEIEISFHE(airport environment planning)
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17. ETRBEEE B 2R E R
18. /&5

19. BEEY)
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3.4.3 MBI AV E/EEE ST (airport  access operations and design)
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BaSICS Parking

Roadways

Balance all system elements
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2. BEEK A 2 & EE i (assign demands to facility)
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3. #E T (test operation)
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Changes in Curbside Dwell Times
Before and after 9/11
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(3) 1355 M JE (off-airport terminal)
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Airport System and Planning
4 — 22 August 2014

Airport Planning Exercise
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Name of Airport: Alex International Airport

Background

Airport currently serves 2 million international passengers and is forecasted to
serve 4 million passengers per year in 20 years. The airport largely serves OD
passengers who are travelling to the airport due the tourist attraction (seaside
resort) in the vicinity. The airport is connected to regional hubs by short- and
medium-range aircraft. The critical aircraft the airport expects to receive is the
Boeing 737-900. The runway, taxiways and supporting infrastructure are planned
to support this aircraft as well as aircraft up to Code 4D.

The airport is located in a remote area with only an agricultural area to the
south-west of the airport site. The airport elevation is 5m and the aerodrome
reference temperature is 30 degrees Celsius. Based on 5-year wind data, winds
predominantly blow from the north-westerly direction.

Annual Pax Forecast:

The airport is expected to serve up to 4 million pax per annum within 20 years.
The current passenger throughput is 2 MPPA. Due to the government initiative to
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preserve the coastal environment, there would be controls to limit the amount of
adverse effects of tourism on the environment. As such tourist traffic would not be
allowed to grow in an unrestricted manner.

Airport Type: International

Scope: Destination

Area characteristics: Agricultural area to the south-west of airport site

Aerodrome Reference Temperature: 30 deg Celsius (based on 5-year data)

Aerodrome Elevation: 5m AMSL

Primary wind direction: Northwesterly and southeasterly seasonal winds.
Runway designation will be 15-33

Rainfall: average 7 days per month

Runway Parameters and Calculations:

Critical Aircraft: Boeing 737-900

Wingspan: 34.5m

MTOW: 79016kg

Landing Weight: 66361kg

Runway length required (for takeoff): 2500m
Runway length required (landing): 2000m (dry), 2300m (wet)
Add 15%: 2645m

1% runway slope: 2910m

Add Safety Margin 15%: 3347m

Runway width: 45m

Min. Runway-Taxiway centerline separation: 176m

Airport Specifications:

Aerodrome Reference Code: 4D
Aerodrome Fire Category: 7
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Airport planners and stakeholders are deliberating the

planning parameters.
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investigation of alternative sites.
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AGRICULTURAL

Alex International Airport in its full glory.

67



