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3.1 FAERA

Geometrical Design of Stud
Registration | Site Preparation Taxiway, Holding Peric))/d
Bays & Apron
Geometrical Design of Runway ) i i
Geotechnical Engineering
System
Geotechnical Visit to Geotechnical Engineering
Engineering(continued) Laboratory
Soil Stabilization Visit to Asphalt Plant
Asphalt Concrete Theory & Design | Study Period
Asphalt Concrete Theory & Asphalt Concrete
Practice Workshop/Tutorial
Baggage
i i Flexible Pavement 9 g
Flexible Pavement Construction ) Handling
Design
System
Flexible Pavement Flexible Pavement Design Study
Design(continued) Workshop Period
Changi Airport
Electrical g P i _
) Budget Terminal Study Period
Services )
Expansion
Airconditioning & i Changi Airport
. o Passenger Loading .
Mechanical Ventilation Bridaes Terminal 1
System J Expansion/Upgrading
National Holiday
Drainage Design Study
g J Period
Drainage Design Workshop Study Period
- . Study
Rigid Pavement Design )
Period
Rigid Pavement Design Airfield )
: I Study Period
Workshop/Tutorial Lighting
. . Study
Rigid Pavement Construction .
Period




18-Aug | Construction Management &

Study Period
Contract

19-Aug | Precast Construction Visit to Precast Yard

20-Aug | Examination

3.2 P EY
Nanyang Technological University
Prof Henry Fan Professor & Director
Center for Infrastructure Systems

School of Civil and Environmental

Assoc Pro Wong Wai Fan School of Civil and Structural Engineering
Assoc Prof Lum Kit Meng School of Civil and Structural Engineering
Assoc Pro Wong Yiik Diew School of Civil and Structural Engineering
Assoc Pro Anthony Goh School of Civil and Structural Engineering
Assoc Pro Chu Jian School of Civil and Structural Engineering

Changi Airport Group (Singapore) Pte Ltd

Mr Teoh Eng San Project Manager
Project Development & Contract Management
Division

Ms Koh Sim Yi Project Manager
Project Development & Contract Management
Division

Mr How Choon Onn Division Head
Project Development & Contract Management

Division




Mr Stuart Ralls Project Manager

Project Development & Contract Management
Division
Mr Ong Siong Ka Executive Engineer (SAS)

Engineering & Master Planning Division

CPG Consultants Pte Ltd
Mr Kueh Lip Kuang Vice President (Airport Civil & Structure)

Airport Civil & Structural Engineering Branch

Mr Khin Maung Lin Senior Consultant (Mechanical)

Airport Mechanical & Engineering Branch

Mr Lee Chong Hee Vice President (Airport Engineering)

Airport Civil & Structural Engineering Branch
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[AELICAO Annex 14, Table 1-1 Aerodrome Reference Code (71

#)>Wing span( #5078 )= for M [ HOE s | 5 F'I | Outer main

gear wheel span (745> B9t 52k IR I HOGH R

ST E kS

i 53t
At

clearance ) =23m

-~

t|?F =65m (wing span) +15m (clearance) =80m

=14m (outer main gear wheel span) +2x4.5m (wheel

WSRO =23m (SRR Y ) +2x10.5m (shoulder) =44m



Eéufgj%mﬁ' = iﬁf’gﬂﬁi /| [E]#F = 150m ( runway strip ) +0.5x65m (wing span )

=182.5m

Table 1-1.

Aerodrome reference code

(see 1.7.2 to 1.7.4)

Code element 1

Code element 2

Wing span
)

Quier main gear
wheel span*

&

Code Aecroplane reference Code
number field length letter
93] @ 3)
1 Less than 800 m A
2 800 m up to but not B

including 1 200 m
3 1 200 m up to but not C
including 1 800 m
4 1 800 m and over D
E
F

2. Distance between the outside edges of the main gear wheels,

Up to but not
including 15 m

15 m up to but not
including 24 m

24 m up to but not
including 36 m

36 m up to but not
including 52 m

52 m up to but not
including 65 m

65 m up to but not
including 80 m

Up to but not
including 4.5 m

4.5 m up to but not
including 6 m

6 m up to but not
including 9 m

9 m up to but not
including 14 m

9 m up to but not

including 14 m

14 m up to but not
inchuding 16 m
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B 7%= (Landing dist.) AT ’é[ﬁ%&‘ﬂ AV PP
Eﬁﬁﬂj ’ E.'J@ £ 50 PR o AT 60%fIY L FETRI TR B -
Landing dist. =Dist. to stop/60 (1)
B YIRS (Takeoff dist.)
W [ SR E R
One engine fail takeoff dist. =Dist. to 35ft height  (2)
W [ SRV AR
One engine fail abort takeoff dist. = Accelerate-Stop Dist. ~ (3)
TR
Takeoff dist.=1.15[Dist. to 35ft height]  (4)
Hl &S (Field length) =[(1),(2),(3),(4H)]1FV A fil
B ﬁ%lgfﬁ@ﬂ%i@ﬁﬁﬁqﬁ pLEwdge Ve (FSP, full strength
pavement) » ”ﬁﬁﬁ—l’# RL3g VT (FSP) R HG
Landing :
FSP=Landing dist.  (a)
e
Takeoff FSP=0.5[takeoff dist. +1.15 liftoff dist.]  (b)
T [ Bk SSRE0 E TR ©
FSP=0.5(takeoff dist. + liftoff dist.)  (c)
NI FSP=[(a),(b),(c)]FV - fifl
B EREE (Clearway) * =D 150m ¥ FEE&3EH ‘fr“ﬂ,“} 1.25%54 %, [f1]_F
A e T LR PG o R
CLW (Clearway ) —~" =Takeoff dist. — Takeoff FSP
W EEh (Stopway ) @ PR AW A W RS R @ﬂ%lﬂj » HE{H
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TRESAE R AT I8 - IR R A S HT R
STW (Stopway ) =" =One engine fail abort takeoff dist — FSP
4.4 ;Eﬁlﬁflr%’,% ( Flexible Pavement Design )
441 3L p A
%ﬁfﬁﬂjiﬁé Ed[‘éfg&e&k#* 2ER S @I,%&'LJ— ( Aircraft Wander ) -
LT 5~ Bhisasf | i{%’ﬁﬁbﬂ:@ fel £ 278 -
B Portland Cement Association (PCA ) Method : I'| & Fit#iFE =" (Load
Repetition Factor, LRF) <+ wander ¥*j&
B Federal Aviation Administration ( FAA ) Method : I'] Pass-to-Coverage
ratio < ¥ 57 wander ¥k
~ AR R E 27
W R e )
W R ARG
4.4.2 FAA Method (ICAO Aerodrome Design Manual, Part 3)
R s PO B W BRI VR
SRR TR ¢ R R 2
TR
RS SRR
KA IR RY
W e (Bituminous Surface) © M st Bl 2R
12 TR E LS
B Base Course : ﬁJE'Jﬂﬂfj’f&'lFﬁg”) JE ISV EZ]] subbase » T HELAL L
BpvIE e I ELE >~ RS CBR fifi 5T 80
W Subbase Course : Zf=7{! base Ki(l] » (FIE FPR[A4ET R 9178 1560 base
1 surface & » — JegEE CBR [fi 47 20
FAA FUHE 07 I B o 34 ISR
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W YRR E R B G 45350 10T VAT
BT S B G 136100 1 TR - - B BRTRRELY

1EH £ 136100 > o iy ﬁfgj?“‘f%% dual tandem

FEREE S T [ ET ) subgrade [V CBR=20 F FYHriH I Fi i i
m  j base [ji™] cement-treated FETH - [/ RU% A 100mm - ')
B STEdRENE &

I} e S ETRETR (MTOW) [ERIEFHAVET > [5G0 95%

FVEIEIE T main landing gear #=k - 5%EIEi [ nose gear A=k

W fES 75-200psi

FAA ?s}‘ﬁﬁ U/F%‘?WT% :

W TASHSEETHEYR VASE] - F EIREN - MTOW & 2 = ﬁ[
%@H'ﬁj@léﬁ]ﬁl@@ ’ %Tﬁ”@@E‘z’@d/ﬁ%ﬁjﬁﬂ&%%%ﬁﬁ Design
Aircraft

SR Sl NS LA B LA ER T R LA o
Design Aircraft V {1+ EREl

W '] Design Aircraft fUETEIHERELYE » F DR PR RV (ST-F EREHE
[ST-RHET > BNEELF #TEED (equivalent annual depatures )

W ONIHASERATE ALY SR ETRENRE . NGRS AR

W '] subgrade - subbase [V CBR fifi ~ Design Aircraft i’y MTOW ~ %7
R R > R R S
M o plE - F A1) base 1 subbase [IVEN A ﬁ?‘[ A e 'Jﬂ’%%T”EJ@

443 f;jf&-rbp\%ﬁj (Overlays)
P IPETE ER E R  SE FR E YIHNEE RN

(GRIEN RO

] WEZ%E&WIJ@%EJ% SEER AR SRR

m A ?Pﬁﬁﬂﬁ RIS ETR5
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SR ST e R R
m R AT 75mm
W R sandwich pavement > 35T Jﬁ[ﬁ?ﬁﬁiﬁk}:f%ﬁ%
W R BT RS PIRUR Y surfacing i F{l’l’]"ebase WHRT
[ base Fd" ['=subbase
4.5 ]‘Lfn"”f_klﬁfll%?{‘ (Rigid Pavement Design )
451 LA ffst
RSN S
e L I B
W R G BT e i
B SR ]
BT SR R
— A PR
W PR TR
W B LN Pl
B
W R A
B R AR R
LS S BURPR] 17T
W R %ﬁ]_p’lﬁl’ﬁ@i%ﬂjﬁfjﬁé CEAYIRPN A AR 9ok
H
g DL ?%‘Eﬂr
W FAAEFETEEES 90 “ it (Rt
4.5.2 FﬁJ'J‘[‘ZESﬁjE'I?%ﬂJH

iP5 27
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W FAAMethod : [ [ASLERR Y S P (R (5 25%(195 ] 6
FOAEZAEBEORS I - 1) 90 "Ikt fUmIe (St - R
R E

B PCAMethod : I'f#yipkf| 1= as S fEH B l@?ﬁr JF JIElE éﬂﬁ
OO Ak » IS PO (Rl (et B RS
g

4.5.3 FAA M1 5

R RSP AR IR MR LR

( Subgrade Modulus ) K #75 » ETHEY -

W pIEELE R VAR I ETRED - MTOW & 2 B 0
AR R R R R DR RTHELR A Design
Aircraft

B AEPGELY 2 R EIC > I T BN PR AT
Design Aircraft I/ {1 $ER El

W ['] Design Aircraft Vg B ERELYE - FURE PogS RV (ST EREl 5
(ET-FHET > HETELF ERED (equivalent annual depatures )

W RIS AR SR ERE R ?U?Eir%?rf“ ERE!

W '] subgrade fiY K {ifi ~ Design Aircraft 7 MTOW - bﬂ%ll%%ﬁ REIRH
Bl Q‘l%fﬁﬂﬁﬁi‘{%ﬁ—j PR

4.5.4 WML Py 4% (Pavement Joints )

W’?ﬁ?@ﬁgﬁEﬁj %«dﬁﬂﬁl ) ﬁ“ﬂ:jﬁ‘ﬁi[ﬁl[_ Bl A /\—? I:[
PRSI (7 ERRYA% |1 s M o 2 R I 3 IN' BRI
378 GRS

B [{rkad (Expansion Joint)

14



FAA Joint Types:

Type Details Joint Usage
Longitudinal Transverse
Doweled T2 £ di2 Dol e g premattce | A Use near intersections to

Expansion | | R isolate different
Joint ! =n R pavement area
- 4" (18mm) ? E {

Paitn snd OiL Fxpansion Ca,
Thss End of Denwal - Sip

Thickened | .o ety Use at intersections where | At area where pavement

Edge : . i ::Iowe_ls nolt suitable; at expansion anticipated
Expansion i o tsmm) ocation along pavement
y = 1| edge where future

Joint + e expansion anticipated

e
TYPE B Thickencd Edge

B 57 5& (Construction Joint)
FAA Joint Types:

Type Details Joint Usage
Longitudinal Transverse
Keyed s Detit 3 Acceptable for all construction | NA
Construction i T joints

TYPE C Keyed

Doweled T2 sa2 Eu Acceptable for all construction | Use at locations where
Construction | | ! |Joints paving operations
Joint 1 delayed or stopped

1

Paunt andd Of Ore End of Dows!

TYPE D Doweled

Hinged Dol 2 — - Use at intersections where NA
Construction w - dowels not suitable; at location
ont along pavement edge where

future expansion anticipated

T'YPE E Ticd Keyed

=i
B ad (Contraction Joint)
FAA Joint Types:
Joint Usage
Type Details e
Longitudinal Transverse
Doweled ) Dotail 2 May be considered for Use on all contraction joints
Canhachon = : general use (i) for > first 3 joints from free
Joint ] i edge (ii) for first 2 joints from
| expansion joint (iii) for joints
Fant and 01l One Fnd of Dowel in reinforced pavement

TYPE F Doweled
Hinged o —Detail 2 For all contraction joints NA
Contraction ¥; of the taxiway and for all
Joint + | other joints placed < 25 ft

!\, from pavement edge
Tic Bar 307 (76 cm) Long on 30" { 76cm) Centers

TYPE G Hinged
Dummy Deiail 2 For all other contraction For all remaining contraction
Contraction T joints in pavement joints in non-reinforced
Joint i i Z & pavements

L]
TYPE H Dummy ’
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4.5.5 ACN-PCN
ACN EA 238 55 KESRAR E‘W«?—“fﬁ,iﬁfg}%&g%@ﬁj@ﬁﬁﬁwy%
5 H S Ay RS LE R PON SRS ) KBERE - PR
SF = o PON IR E s 11 2 787 2 )
W R P RS (A 1 ACN i A o (R S
PCN i
SRR R R
ACN =2 PCN fifi i1 i3z 7 |
B ACN<1OSPCN: IR IRyl ™ 15 1 i1 Gy it = el
“FEEY 5%
B ACN<PCN : PR RITRES i BS L = T o
38+ ACN>1.05PCNf lJ‘[ﬁi[}J » HIJ ICAO B P ™
m R
B AR PON o TR
W R SESHEEAYRL R L S PCN i
4.6 jélzvkr%?{‘ ( Drainage Design)
4.6.1 PRI E TP
I A s e
B REEE R ER

R R
R
4.6.2 FIFASTF T

B SR [7Ee (Coefficient of Runoff) C
SRS T S R
R HIE?]?FEE ( Time of Concerntration) T,

Bt S8 b [ R o R ]
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Te=To+ Ty
EURIT ToRd RGP I] ~ TallIER s ok P 1= R ]
| Bﬁﬁ:ﬁ;}@ (Rainfall Intensity ) 1
TR > 3 TR T IS T ER
M Frsvl fifi— lﬂ’sﬂl& E&[Elf:fﬁﬁ*ﬁ%ﬁﬁf‘j?ﬁﬂ@%ﬁ‘ tH
4.6.3 PRI W L H HeE ATt
- AR YRR R
B OAEP R R MR
m - a“x:‘?jiﬁdﬁﬁ’?
I S = N TN e LR N e e B &

AT
W RS BRSO I [
[ | #ﬁg}”ﬂ E.f&,i‘ﬁfaﬂj# i5: :fiaw i S U ﬁiﬁ&[*w%rﬁﬂb 2 %Eg C ['ZEI

N2 ilngia aE AL
W R T T A
W hEE R T
4.7 Fg]1+%5% (Electrical Services )
4.7.1 ﬁ' ’E{Ji* Q“jﬁjr%?r
REIRZIEREIRT

o fﬁg@ : B2 (Reduntant) -k Jl%if I E R ﬂﬁ%‘?ﬂﬁ

SRS IR B (R RS ()
B UG5 (Ring Concept) : U1} T fyiges  [REIE I ] H P
O )
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‘ m TX PARALLEL

(ooxv) IN OPERATION

22KV RINGS |

BT IR - SRR S (I 25-30 F

m E T %yﬁﬁ%pfj 80%

B B R E = DL P R R T
SR ERER] LA g -

W5 EERUEERY T BT R 45 (-

472 B A

W AR RN SR 5

® HVESL (100%)

%Flﬁlﬁ‘%?ﬁ (100% )
o IR (100%)
® R (100%)
® RN (30-50%) ¢ A SIS 1 50%
© TR TEIFH (100%) ¢ K IR SR TR [
Tk = i 2 B E AR -
B PWERRE(UPS): I B SRR R S R 10-15
FYRGIH] > P pmﬁiﬁ'lf?? ”r?’fﬂﬁ’ T éﬁ%‘fﬁﬁ“p’
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B RS TR 2 AR TR SR B -
| gﬁ%%%ﬁﬁj%‘ﬁ%ﬁ? :
® TR T - AT 45 (- TR B
e - *EEF’“‘F%[TFJ;"‘ ESUIREE

T

° *ﬁJF*@E%ﬁi“}’K@%EF%fFIWﬁ?@ 4 (Soft Starter)

® (ARSI 60-70% o LA i U fH]
4.8 n-ri‘ﬁi?“ —,f»n’aﬁ%‘:’r(Deﬂgn of baggage handling System)
W A RO » SHSUBINF » 8 RL R T ORI
BT+ SR B SR  IO RN A o
BHS(Baggage Handling System) = oI 73 £l 3= 5 2R 2k e *?‘fw?"
R A
4.8.1 LI 2 g R

S HRLIS HOEPARI[Bril > 2 IR e
W Check-in =i}  HIFSK{#= % check-in fivi5 2 ﬁE%Jé:C[J} olFIOIS 5 iy

ESEiTRS ﬁ(collector conveyor) %ﬁﬁf A
® W RIfvrE s 7"1““? I FL[{PJ 12-18 {[s check-in ﬁfﬁﬁ‘éﬁ °
e — 7= EIF{@HS“;@\F‘ETJSF e ﬁgpﬁﬁ 20 {52 o

I EES l_fj\ﬁ?j\_[b S ﬁi?‘l_{z[&nziglm?‘ B pug%{ﬁ?
i 15

u }?ﬁ%ﬁ"ﬁﬁ‘ﬁ '(Queuing conveyor): % ;‘f”“pﬁ{? PR 152
i Ejt] E[;«LFT?EB%“ A o iR A P - e
[ZESERETIE

BT

4.8.2 IS R
Pt F[:j:{%l? = % FHEVE ﬁiﬁﬁ*ﬁ‘lzqzz’@ﬁﬁf\[fJﬁJ °

?g?:
2l
—
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4.83 * 7 ECEDS FIEAEE AR
W PTG R BIRUDR o T R e
W PR R YRR R 2 B R R e W
RS €}'E9¢ﬁﬁ.jﬁﬁj S S A R
® pusher system
® high speed diverters
® (tilttrays
® high speed system ({&4.:%)
484 %KY = ){p‘%ﬁ,

B 5 |evel European model with CT type machine

5 Level European Model with CT type machine

Level 2 Review Time = 30 sec.
To Sortation >>>>

from Checkin
=,

Level 1: AT X-Ray Machine

\ | ‘.- ::1"5:.

& Level 2; Op;zﬁ:or

20



B 3 level using high-end AT machine only

3 Level using High-end AT machine only

Level 2B:
Operator
: v (OPTIONAL)
Level 2 Review Time = 30 sec. o
From Check-in i e To Sortation >>>>

.L_1=-,

Level 1: High end X-Ray Maching

H 3 level US model

3 Level US model

From Check-In Level 2 Review Time = 45 sec. [ ot L : To Sortation >>>>

Level 1: EDS CT type
Machine

Level 2: Operator

4.8.5 %‘?Hi—ﬁ'@hfﬁ
BRI 10 534 juiﬁﬁﬁ%f SRR WS = SR (st
FRYE (@ﬁ'¥$ EIE 5FlaﬁJJEﬁ&ni‘%)
W RIS GRS
[ ] fij:%&ﬁj% %ﬁﬁ’g{ﬁumi‘ﬁgﬁ?‘

21



" |‘P%U$¢ &l

W EEAIET BRI S AR
AR

[ | [fP 15 R H REERY

I S N (LR s
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