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- PV EE:

(= )EIHE¥3E (Runway resurfacing) (2hr)
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Planning of Schedule

PHASES FOR RUNWAY RESURFACING WORKS
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Laying of HMAC & SMAC

30m 30m
7 =1 3 2 4 G 8
35m | 4m 4.5m 4.5m 4m | 35m
18m, 4.5m @ 4 18m, 4.5m @ 4
Daily Paving Sequence for Runweay Off Peak Closure
S
CHANGI
B3 PR S ST RS T VA
Construction
CONSTRUCTION
Identifying the Location
Milling
Transportation of Debris
Clearing of Debris
HMA and SMA Layving
Painting
O
CHANG!

4 VR S R



Laying of HMAC & SMAC

Actual Surface

SMA
2nd Layer of HMA
1st Layer of HMA

Milled-off Surface

Tack Coat

WS

SEQUENCE OF WORKS SEQUENCE OF WORKS

Milling of premix
(Assuming 150mm of premix to be removed)

> : o>
CHANG! CHANGI

ﬁgﬂ' SR E; %[7 S Al 150mm¥fﬁ53FfJ§FjE'l

Typical cross-section of runway

SEQUENCE OF WORKS SEQUENCE OF WORKS

Removallinstallation of concrete plinth
; i o Laying of airfield lighting conduit

CHANGI q_-'-' 9

8 FEpRT RO L RO PR e A




SEQUENCE OF WORKS SEQUENCE OF WORKS

Laying and compaction of premix in 3 layers Liwving ind compantion of presix in 3 layefs

.. followed by compaction of the 2" layer of premix...
..followed by compaction of the 15 layer of premix..

CH.&NGI ——a “_“
W10 BT 1 e S L 5T 2 e S
SEQUENCE OF WORKS SEQUENCE OF WORKS
Laying and compaction of premix in 3 layers Installation of airfield lighting and cables

T .
. followed by compaction of the 3™ layer of premix... Sl A

qav 12 BEfploy 3 E’?‘?’Eﬁiw}éf B 13 TGS

i 16 FERBAL 17 BRIV R
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(= )’ﬁ“ﬁir‘ g VA (Maintenance of Airport Civil Facilities)
(4.5hrs)
*r%%%‘;ﬁg;fﬂ
[ it
*f’ﬂﬁmég
EIT_F A
2 RIRIEL R
*ﬁ?ﬁﬁ
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iL_L:} 2F 1% E[J}‘F E%S,‘:FFI{ [Ff[ f:[ JQE[J b%f&[%{fg% , lﬁﬁj’]ﬂ:
Al = oLl - R I*J%*aICAO ~ FAA S8E » RgnRasEbpd
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ril%ﬁ‘ﬂﬁ@ﬁﬁ ’ ’EJE‘E'I a?ﬁﬂﬁ%:{“ D Ffﬁ#l?f‘ﬁ' o ZHEFIf A
ez 2R f% > ISR @@ FCPOIETY o St R
Tﬁﬁ? NEYE TSRS A FHJ@EI’?& ’ Eﬁﬂﬁlilﬁi%ﬁﬁﬂjﬁlﬁ%

E)L'[ F[%j o

A1 1CAO ™ FAA ST Baospu i ik

Pavement Monitoring Rg'_ifme
e -

Factors Monitoring Standards Areato be Monitoring Method
Freguency monitored

Skid Grip Tester

resistance

Surface ICAO & FAA Runway Profilometer

roughness

Longitudinal | Annually ICAO All Areas Profilometer and

profile Topographic Survey

Pavement Annually PCI All Areas Pavement Condition

surface Index Survey and

distresses Routine Inspection

Age Annually Various All Areas Material Testing

hardening of

asphalt

Structural Every2 years |PCN/ACNDby |All Areas Heavy Falling Weight

capacity ICAOIFAA Deflectometer Survey

De-bonding | Annually Various Runway Ground Penetration
Radar Survey
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Overview of Changi Airport — 1981-2007 Expansion

Budget Terminal  Terminal 1 (Opened 1981,Upgraded Changi Airfreight
{Opened 20086) 1994; expanded 1998, 2002) Centre expansions
f | e =i
I A0 = z
| =" *\m = e
VS g

T b (i i

4 IR — , =i irport

[l ien s o 2l - Logistics
A = | N [

Runway 2 (Built 1984;
extended 19890)

"\ ( Park -

L3

Terminal 2 (Opened 1990;

expanded 1996; upgraded 2006)

-

@/

[—

N
Cll AR

airport group

2010 Changi Airport Group (Singapore) Pte Ltd All Rights Reserved

This communication cannot be used for any purpose and cannct be reproduced or communicated to any other person without the consent of Changi Airport Group (Singapore) Pte Ltd

CHANGI AIRPORT TODAY AND MAST

26 1 I B A

ER PLAN

BUDGET TERMINAL

2006

= T miillion pax
= 28,000 m2
=10 Gates

-

2008

CHANGI TERMINAL 3

CHANGI TERMINAL 1

1981

CHANGI TERMINAL 2

1990

= 22 million pax
= 380,000 m2
=28 Gates

= 23 million pax
= 360,000 m2
=35 Gates

= 21 million pax
* 280,000 m2
*29 Gates

2009 traffic volume

+ 37.2 million passenger movements

1.63 million tonnes of cargo

+ 240, 360 aircraft movements

Handling capacities
+ 4 pax terminals with ultimate capacity of ~80 mppa
+ Airfreight centre with capacity of ~3 million tonnes per year
+ 2 runways with capacity of 75 mov per hour

qﬁl 27 2009 F SR
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Engineering Maintenance Organisation Setup
(Sample)

e

E Standards Setting and
! Safety Management

Planning | | Maintenance ‘ | Project Managerment | | Frocurement & Contract Managerment ‘ | Adrmin ‘

e |
Electrical
{ o

F— Estate Management &
Cleaning

| Specialised Airport
Systems

|
| [ | [ \ | |

Eaggage Pax Security Airfield Navigation Info Airport Operations & $

Handling Transportation Lighting Aids Technology Fault Management

Centre CHANE'

2010 Changi Airport Group (Singapore) Pte Ltd All Rights Reserved
This communication cannat be used for any purpose and cannot be reproduced of communicsted to any other person without the consent of Changi Alrport Group (Singapore) Pte Ltd

[ 28 L S R

PREVENTIVE MAINTENANCE

P
Engineer in charge or Officer in charge study the contract agreement and brief
Subcontractor on the workscope and maintenance schedule beginning of the
contract

[ Subcontractor Prepare Maintenance Work Schedule

}

Subcontractor Carry out work according to schedule

Subcontractor Report on work done |‘—

-

' .

Engineer in charge or Officer in charge conduct ad-hoc checks
on the PM works and endorsed on the inspection checklist to

approve on the work done Officer in charge
v will inform
subcowmrarors 1o
re-work iff
s ] ] ™ Nonconformance
Subcontractor submit a summary report/ progress report to Engineer firuend
in charge at month end reporting on PM and BM works completed,
manpower mgt and System Availability/ KPI for the mth
e ey

e

W29 TR
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BREAKDOWMN MAINTENANCE

Fault Management Centre Engineer in-charge

-\Fz‘:f:) or Subcontractor
} Officer in-charge
Users
Fault / breakdown reportad > sl el
ult W 2 2 g fault / breakdown

A

Monitor status of fault /
breakdown request and
> measure time taken by -
subcontractor to resolve
fault / breakdown.

[ﬁ‘ 30 ﬁyﬂﬁﬁ A

# 2 BRI e e

SYSTEM AVAILABILITY

SYWSTENMS AMNIY Mo of eguipment MNo. of eguipment
FACILITIES breakdown =1 hour breakdowmn <=1 hour
duration duration
ML ™ MNIAN
AT OO T AL AOWW BT

TERMIMNAL 1
a) Public Address System 1 3

TERMIMNAL 2
a) Public Address System 1 3

TERMIMNAL 3
a) Public Address Sysiem 1 3

BUDCET TERNMINAL
a) Public AAdddress System 1 3

“)ﬁ$pl§*%é =ik (Pavement Management System) (3hrs)

»»ﬂﬁijﬁ‘ilfrm
SRR AR R R RIS

KSR I R
1ﬁ$plﬁﬁil”nﬁ V)'mF
PSR

= RIS TR AR VA, o A f‘”aﬁwi 'R ZS v

IRy & b TR TR AR A o B E%w?F GIS »
j%ﬁé@?}i'ﬁg?iﬁﬁiiiF 5.0 IR [IfJF‘J¥4x7{A‘* PG VRS o TR
méﬁ%ﬁ%it%vﬂiﬁ i?ﬁ\ > PMS (Pavement Management System) FVF 4L

CP SR EERZER TRV AT P RS TRE > 2 BIRLE TR
T REREASIAT » BTN el 3

*r)ﬁﬂéﬁiﬁ’“ VM (Overview of Energy Efficiency for
Buildings) (2hrs)
*@%ﬁﬁ@?ﬁﬁ]
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Ea I
*AFRIHVRIPY 8 (Energy Conserving Opportunities-ECOs)
* BQOs 8 F4RE)

RIS E | ERET S8 A
i{i‘%ﬁjlﬁl” }H :"Ej‘ﬁﬁﬁ‘l% Ui > BCOs %“J"fir@ﬁ?%ﬁ?%
i ’I%i&'ﬁ”&’ 7?7%!@551{5 [Ei'%‘ﬁmﬁﬁﬁﬁﬁﬁ =] F S VAT

LR I%UJF ¥%£i°r%f%ff'ilﬁ?%a < [ Ehr(coefflment of
performance-COP)

e i COP = 2

AR TSN ?}'FWHE 4 :E“Lﬁ [ ﬂ#‘%ﬁ@ﬁi F R PAEE I
E[“;E:*guﬁ\%ﬁﬁlﬁ pufisk ’1H5*y[ﬂ: I,EI@I[EE » PSR o ARV
iii%fﬁ['m’%‘?ﬁﬂé‘ l? JERIER R riT A I U IR 2 51
T%J'f:”fﬂ‘] SR Pﬁﬁﬁ%‘ﬁiﬁé‘%}ﬁ@ ’ J‘J@ﬁ'ﬁﬁ:iﬁﬁmﬂi&? o

() erFffE (Resource Allocation) (6hrs)

k3T +§Eknglj

IEEE A

EHFI flfﬁ[ ?‘E‘-Tu

S Uﬁ'ﬁ'J

TR AL

X’ﬁlﬁ]‘rﬁ“

= RITA J,%&xlfkthEU?FiFJ(Lmear Programming-LP) ' BRI SH{/fet

| (Integer Programmmg IP) » LP B RLE B [~ o [P ALEHRL
= ESIUEER] (A= 53R 0 R 1 B EEEIRNCAVE Y o FUHY
ﬁi@ﬁﬁﬁ¢wﬁﬂﬁﬁ’ﬂ5%ﬂ‘&ﬁﬁm@V?%’$W@
EL?F} EEi7 H o TF Aﬁ?ilgr{ﬁﬁ KL TH?) o FAH=QEE,
o SR E/,[E?W'J,ﬂ&&i%ﬁ SEAL

(+ )r%fi FfH{ﬁﬁF’?‘}i(Facilities Life Cycle Costing) (6hrs)

*E A 2

Eufmﬁﬂa (L fifl
* Fﬁ{ﬁiﬁﬁ’?‘?iﬂf’%ﬂl
* l”ﬁF:‘I ['ﬁﬁj?i
2 pEey £ mLETﬁlET’P

mﬁﬁpwg”jﬁpinﬁ CAUSVIE RS d o | EAR s e

w¢’w;pﬂwF%“ﬂ’iﬁﬁﬁp%#%’[&Hlﬁb A
R LT [ DR T fz%q'ﬁ%ﬁﬁ* 22T

14



IR R ey o Tl DR I TSR IR
RS R (S H 2 AR BT - PR b %Elr}aﬂ*‘
oy fmﬁ%rﬁd% rﬁfﬁ‘@ﬂlﬁ (X bl 7?‘“&[FEJF[%EJ FAVAREEES
40 = HAR i;’gﬁ,jlﬁl IJELHF ; IF‘[‘ “@?& 40 F#Yr PEHJ: » I %}’F’L};{‘
PUEEEH W ﬁq%ﬂ%&ﬁﬁ‘ri wﬁi | R R ﬁﬁﬁlﬁiﬁiﬁ
LI o Feph— ERTHIpY = S [ rﬁ”ﬁﬂ*lﬁ,@ﬁ%i [ E |
Sl -

(" )*—**?5 s lﬁiéf%EiﬁFiﬁ%ﬁ]E‘l(Visit: Lighting Maintenance &

Taxiway Surfacing) (3hrs)

HES I':‘i‘téi%?ﬁ}ﬁi'?'ﬁ%’ o B > P AR RIS
SR T ﬁ?ﬁﬂi* H%\HIE'%J(Q%HI) > PIERG SRR > D
T;’TS*T[J[ 7&!‘/3?{% fu s i” 19 IFEJ‘#@'EKFHE MRS ”[‘ﬁ«é’éﬁ?ﬁﬂ
! ’ILJT;LL’%fL_I\ Llﬁl*(q\z\' 32~q%ﬂ 34) ) )f}kiﬁ}ﬁi'”ﬁj 23 67 %> 'QFE[{%
}Ei'}ﬁ F=”I"p Iﬁ'%i’iﬁﬁjﬁ@:\?ﬂ?‘i% RS 3953 F P A
(qgﬂl 35~qg1l 3@&3 7 |EJ1‘%¢“ ufgi'qﬁwﬁi7 ﬁlﬁl*

[ 31 S S ESHR
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B 36 2 AR Pl R 1

B xzﬂﬂﬁmﬁ” 1o (SR SRR T Wﬁ&?‘ I A ([

ey fTU?ElJE' ~ VR AR Rt m}f@'i'ﬂji MTRE R A
%$¥PﬂﬁjﬁﬁTwﬁf@%p EHIGRAR Y > P UE T
SEL 5T (T R > [ T‘iriEﬁF TRESEVE Uy >
APRE P IRRIE P A gl o SRR RS T (I 38) o AR
L PR b o BT RLIBOE T AR (IR 39) > HT R RL
Eﬁ FAA ﬁ&fc [CAQ pop e » il B — FEAVRL » ol Ay) \_@szséémj\pﬁfu
Il S TE ] D0%HVE BRG] PR agh P R -
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[ﬁ' 39 [ii‘%‘-*”;fl;@[ ﬁ/—%ﬁ‘iﬂiguubjpﬁﬁmg

(1% ?%%Tf?il FHET(Maintenance Contract and Budget) (2hrs)
* ’J’EJEF’—‘[,%Q
* RS
- [ A WRRIAAIEE T - TR e A

USRS~ b FT:’ 3o VP T WET RS ﬁi_—fi?%‘ ’
“JT FUfeny o S5 o AR PERIVID (iR Ehis o 2
ﬁﬁ&%i’:ﬁﬁ U jﬁm o bIH %ﬁﬁaﬁﬂﬁ% ’ uw? AR A I M%puf[
EL FIEfféﬁthfJﬁﬁE[qiﬂlFF# BRI ﬁﬁtﬁ%}[ﬁ};db@ﬁq#’? BEaL
RS R - LR - g
B S 2 R D vﬁr{]‘ﬁﬁéﬁﬂif‘iﬁ‘ﬂ L*“r{ﬂ fﬁaﬁ‘ﬂﬁfﬂﬁf, RIESC L
[ﬁ };ﬁ‘*_ﬁ,’(;a NI NIIE i N I [ﬂ

(1) BHEESFP V5 (Fire Protection in Airport Buildings)
(2hrs)
*IE:'-‘FU

PES B 225, (dusseldorf airport) ™ FR

Rl R

*it b
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a4 ’j\ﬁgfﬁ*’f'iiﬁ’?‘} (il S BE- o FHER 17
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Po R PR IR A 32 = AR ]~ ] 10 ST EGE
{sﬁ?&'p UFHEL ~ AL T ﬁiﬁﬁﬂ U Jiﬁ”y “E[[Eﬂgéﬁgﬁ
PPRARI 8 27 518 ISEF S EL -

S By ?ﬂﬁiyiﬁﬂ’ﬁ%ﬁ‘:ﬁ Z/DBFJJ’F}J%E » [ AT iﬁ\ﬁ’ﬁﬁ%ﬁ% .
}T‘?JIEH?EULE*Z?FLE%A y — Jﬂ&“ B 1L ﬁfﬁlﬁﬁﬁ[%g At
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%J"/H“’ I Sl f H) Iy e o FIFI#J}H 8
EIPBEHY ToR 1 2 b1 FERIHIS  T RR D L
;lﬁlﬂj TRESH F'%}?[MH@@H‘ ﬁ'FTJ%T’%Z?EH e T
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(1 - )T)’%"‘Fﬁ—rwﬁ'ﬁ VAEE (Maintenance of M&E System) (3hrs)

SN
“EER) ~ )
*;Lur%ﬁ
ESE W ﬁb%ﬁﬁj

ﬁi‘“%@ﬁ?ﬁ'ﬁnyd FIpy o = %li@?'ﬁﬁ’_ﬁl@%ﬁﬁ: : Fﬁﬁiéﬁ TRk
Eé"%lﬁw"' (e ﬁjﬁzﬁlﬁ'%ﬁu B~ BT ~ QIR (e e
FO TR R s E*'u A= ST i T
N e Rl e ljﬁjﬁ AR Al %‘ﬂ RS~ 2R
fg«—«—ﬂ [’1:, :E[ EU[ﬂr“rﬁ%C I‘litr}{kﬁtm EU ) qu"ﬂ}_ %?ﬁ[b@ﬂjﬁg\q 0

IV E kLR R & Rk F*/H',iﬁ’ﬂv E ?ﬁgﬁ » AU

e %ﬁ“ﬁi F o AR RRERE i’ﬁs‘ NER! ] FJUIAFU?‘/?;E
P JETER AR

(1 2O MIEA]E 1 7% (Rigid Pavement Maintenance) (3hrs)
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R I Ee J/ a TE T o BT R SO TS s g™ (W1 40) © 7 311
MRS ﬁ%‘ﬂﬂé’ﬁiiﬂ“ ”&EIF—HFJ?DF“&(PASER Pavement
Surface Evaluation and Rating) » F‘%&%]}I%(Surface defects) ~
Fa&(Joints) ~ P iZdn&(Pavement cracks) » B[ 1A@Y (Pavement
distortion),l/f‘,fﬁ':@ﬂ?ﬁ/ %plﬁﬂiﬁqtuf,’%‘”ﬁ(%lishing) * Al
Zis&(Map cracking) © %%'EJ(Pop outs) ° E'}'?H (Scaling) ™ &%
(Spalling) ° Ewéﬂ’ﬁﬁﬂﬁﬁf{f [#3&(Longi tudinal joints) WAHfHE
#&(Transverse joints) e ,npl%ﬁ%ﬁﬂﬁff’?%m_(&ab cracks) ~ D%
Zdn&(D-cracks) ~ #15da&(Corner cracks)b%\’fﬁafi'%m_(Meander
cracks) « B[R SRR £ E (Set tlement or heave) ~ ]
(Blow-ups) » '“T%%(Faultlng) [EHPF(Utility repairs) ~ K&
(Patches)Eﬁﬁifﬁ](Potholes) f'ﬁ GIS » GPS V| I'] %I%&Sﬁ]?lﬁ’?
oLV 5T 5 RS S l*%ﬁ]iﬂﬁi(Excellent) 4 [RFRLFRAY
(Good) ~ 3 l*%ﬁ}g,ﬁi(Falr) 2 [PRGEAU(Poor) ~ 1 (YA
(Failed) = [RFE53 OSSR~ AL -

Mlerel 1wl

Cgmreta Alab

DG

Feamdslizn Suppeer

[p 40 HITEE s TTHT

SO)F SV A4 (Flexible Pavement Maintenance) (2hrs)
"—:v-‘rm
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Nidit=--3
HEFAE A
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E?Efi_;\ [%é‘ﬂ"l}l I/“ﬁi;ﬁg PET o (R 20 1T I/qiilfxlm ,ﬁﬁw q\gﬁl
A1) o TR VI TERERE L o HERRY iR RLA ] ”&EIFEJ?LF“&
(PASER-Pavement Surface Evaluation and Rating) ° r:t'%\%J‘
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AIRPORT ENGINEERING COURSE - MODULE 3
23 AUGUST - 9 SEPTEMBER 2010

LECTURERS

Nanyang Technological University

Assoc Prof Lum Kit Meng

Dr Cheah Yuen Jen

Assoc Prof Wong Yew Wah

School of Civil and Environmental Engineering
School of Civil and Environmental Engineering

School of Civil and Environmental Engineering

Changi Airport Group (Singapore) Pte Ltd

Mr How Choon Onn

Mr Koh Ming Sue

Mr Abdul Aziz

Mr Bobby Chua

Mr Kanagasabai Saravanan

Mr Lim Yi

Mr Elvin Tan

Mr Khaja Nazimudden

Ms‘Rose Chia

Ms Esther Ang

Division Head

Project Development & Contract Management
Division

Director
Engineering & Master Planning Division

Senior Technical Officer (Civil)
Engineering & Master Planning Division

Senior Technical Officer (Electrical)
Engineering & Master Planning Division

Acting Superintendent, Fire Safety
Airport Emergency Service Division

Executive Engineer (SAS)
Engineering & Master Planning Division

Assistant Airside Manager
Airport Operations Division

Manager (Horticulture)

- Airport Operations Division

Executive Horticulture Officer
Airport Operations Division

Higher Technical Officer (SAS)
Engineering & Master Planning Division
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Mr Andy Chin Engineer (SAS)
Engineering & Master Planning Division

CPG Consultants Pte Ltd
Mr Yeo Wee Kian CPQ@G Facilities Management
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Airport Engineering Module 3
23 August to 10-September 2010 (Graduate Diploma)

23 August to 9 September 2010 (Certificate/Short Course)~ 2ndNL

Name Organization Level
1 Korea, Jeong Woo Yeong Korea Airports Corporation Short Course
Republicof  Assistant Manager
2 Nigeria Daura Musa Kabir Nigerian Civil Aviation Authority Short Course
Aerodrome Safety Inspector
3 Nigetia Mrs Udemba Victoria kjeoma Nigerian Civil Aviation Authority Short Course
I Aerodrome Safety Inspector
5 -
4  Nigeria Abdullahi Mohamed Nigerian College of Aviation Short Course
Civil Engineer Technology
5 Seychelles Hughes Michel Sophoia Seychelles Civil Aviation Authority Short Course
Head of Aerodrome Safety
6  Singapore Goh Lian Boon Wilsen Changi Airport Group (Singapore) Short Course
Technical Officer Pte Ltd
7  Singapare Koh Chin Chao Changi Airpert Group (Singapore) Short Course
Engineer Pte Ltd
J )
8§  Singapore Lee Kian Wei Changi Airport Group (Sing'apore) Short Course
Engineering Service Officer Pte Ltd B
9  Singapore Ms Teoh Yan Lian Changi Airport Group (Singapore) Graduate
Engineer (Projects) Pie Ltd Diploma Level
10 Singapore Chong Yu Hsiin Civil Aviation Authority of Short Course
Inspector Singapore
11 Singapore Wong Tseng Lee Civil Aviation Authority of Short Course
Inspector (Aerodromes) Singapore
Thursday, August 19, 2010 Page10f2



S Country Name Organization Level

12 Singapore Toh Kok Wei Justin Civil Aviation Authority of Graduate
Inspector (Aerodromes) Singapare Diploma Level

13 Singapore Tan Suan Luie Republic of Singapore Air Force Short Course
Senior Engineer

14 SriLanka Sisira Priyantha Palagama Airport & Aviation Services Short Course
Mechanical Engineer (Sri Lanka) Limited

15  SriLanka Tusecooray Mohotti Airport & Aviation Services Short Course
Gurunnanselage Noel Saman (Sri Lanka) Limited
Cooray
Senior Civil Engineer

16 Taiwan Chen Yen-Kuang Civil Acronautics Administration Short Course
Technician

17  Tanzania George Isai Sambali Tanzania Airports Authority Short Course
Manager Planning, Design And
Evaluation

18 Tanzania Mrs Rehema Ahmed Athumani  Tanzania Airports Authority Short Course
Engineer

19  Tanzania Mohamed Besta Tanzania Civil Aviatien Authority Short Course
Principal Aerodrome Inspector

Thursday, August 19, 2010 Page 2 of 2
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Airport Engineering Module 3 Course
23 August 2010 to 9"September 2010 -

47 A B
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