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Prof Henry Fan

Assoc Prof Robert Tiong
Engineering

Assoc Pro Wong Wai Fan
Engineering

Assoc Prof Tan Teng Hooi
Engineering

Assoc Prof Lam Soi Hoi
Engineering

Assoc Prof Lum Kit Meng
Engineering

Assoc Pro Wong Yiik Diew

Engineering

Mr Bawajee Rajaram

Mr Kang Yew Lee

Mr Goh Wei Fen

Mr Bernard Chan

B A

Professor & Director

Center for Transportation Studies
School of Civil and Structural
Engineering

Nanyang Technological University

Singapore
School of Civil and Structural

Nanyang Technological University
School of Civil and Structural

Nanyang Technological University
School of Civil and Structural

Nanyang Technological University
School of Civil and Structural

Nanyang Technological University
School of Civil and Structural

Nanvang Technological University
School of Civil and Structural

Nanyang Technological University

Manager ( Civil Engineering )

SPECS Consultants Pte. Ltd.

Cargo Supervisor Trainin

SATS Airport Services Pte Ltd
Asst. Director (Ground Operations)
Airport Management Division
Asst. Director (Estate Management)
Airport Management Division

12



Mrs Mary Tan

Mr Loh Seow Yick

Mr Hamsa Ramli

Mr Lo Weng Kee

Mr Francis Anthony

Mr Lim Lai Choon

Mr Lee Wei Kwong

Mr Au Wing Tak

Mr Patrick Soh Eng Seng

Mr Ng Hoe Seng

Ms Koh Miaw Ling

Mr Chan Kim Hove

Mr Koh Ming Sue

Ms Joyce Wee Li Ying

Mr Lau Pui Kee

Mr Mustapha Nasar

Mdm Choong — Tio Chieu Yoke

Chief

Apron Control/Management Services
Airport Management Division

Asst. Airport Manager

Airport Management Division

Instructor

Singapore Aviation Academy
Executive Engineer (Navaids)
Operations Division

Operations Commander (Fire Safety)
Airport Emergency Division

Senior Airport Emergency Officer
Airport Emergency Division

Senior Engineer (Terminal 1)
Engineering Division

Executive Engineer (Civil)
Engineering Division

Executive Engineer (Electrical)
Engineering Division
Senior Technical Officer (Mechanical)

Engineering Division
Executive Quantity Surveyor
Engineering Division
Engineer (Electrical)
Engineering Division
Engineer (Electrical)
Engineering Division
Senior Technical Officer
Engineering Division
Senior Technical Officer (Mechanical)
Engineering Division
Manager (Terminal Operations)
Airport Management Division
Manager (Horticulture)

Airport Management Division
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3.0 445 FEmik

3.1.1 5 B ARl

— Az ag FEAETHEE

1.

2.

I 4k & 45 & % A& work load and type
Z 1% T4 €& amount of emergency work

FER SRR RAS DA RAIKE F a8 cost of
unavailability

# B E location of plant
4 & # # production organization

# 3% F )R maintenance resources

= oEERas ARTESHTRALEEERAARE 245

PREFOPAEPRIR RIE - A AR Bk 3 - Bt A 8 A B ek

%R B By FIRA A R R AL P4

SRR TREUE B o Ren BB E TR FER

EHAG B THLETHERL -

o IR By AR

1.

Corrective Work : Bf BB /7 X > — & 24k - 45 A& Emergency
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3.

Work - Deferred Work » Removed Item Work * 34 A off-line 48
B B 3R AT B 3k o

Preventive Work : st E MBS HE N -KREHRHUBLEGRYT A
Short periodicity work * minor off-line Services and other minor

work involve short and medium periodicity off-line work > Major
off-line overhauls and other major off-line work involving long

periodicity > multi-task ° multi-craft work -
Project and modification work : JE4 3% TAE K § o ok B4

T o e T ARG ©

ZBREREDA

1.

HEREN s TERFERSBARERYE S 0 RIEH
NEGR BT RMABIR - HINRFFIK -
Bk D AAEES ~ o~ PR BEAF - Bulr - BEHRIERAA
Bth B A P o
ITA:AHHEEFER EokrRALTHEZHEETAA

EERLRGE -

N BREM I UAEHE TERSLAMERES I/ EERB AR

m}

SEAHRA L

l. RRAHEEARF LS -
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2. NIAMABMAEIE BAERBEBABARMEASIHAE
2 o
o g
. AR AEREME -

2. PRERMBRKHERANFAF  EREFEEE -

+ ~ F I E AR Administration : FIRLERBLE — R R A% > %A
BERELE

o ARBE-—HBEINAEBREE

o BIKPREAME

o AXEEEREEZRARLTH

0o BIANBEBRERASK

AR A B RFER TN EES » BN 34T
R T4 -

o IHEHEZATTREHLL

o EHAIHZREREATRGL T LA EL

o TAEEHAREHE S RITE

o ERIHEEFHMEES

- FEREE-EAK BN S EREELTIIFAR
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o BEEITRABEPITRA

o REEURHEZARE

o EFTRIUESREPIT AT K

o f&3H &4 80 4 % it % (initial cost and backlog over years)
0 REZRKEEERATNAZT BN I 4E

o RMER

0D MAWMERIMEEEREBRERFHRGEE

+ - Ayt
o VYREELL
1. %% EEF BRWERFHAZEELL -
2. BRI TG eIHEARBLRE -
3. RIBRRERRBMARET -
4, BHBEFBENAKRFE TR ARAURF AL -
o HaF¥
1. EHEEXHRALHERE -
2. BEPEL > BMBRILEE MR AAK -
3. BERIVHEBEEREY -
o 3548 % T Direct labour Force : B Z4H LK E A

1. EFTHELRLLMT M- MHADE -
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2. ABFEIAFEEEFE R BARIKRY
3. BMARFRIERRS -
4. MERBEAME  ZHFT A A EFZETH-

5. RITHBHRRRE -

+—
L IR ARHUEAT  TATHRE  ERABREE
HEMBE  BRAEAEERRREERES -
2. BUTHM MM IHE CEREAEER BERTHA
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BHE

ABRTAEOERBE-ZTEE
ITHEEEEERS N ERE
NREHH TR KREST S
HTZIkEr A
¥ hoig B 72 i

AR EAbRR E A

T $EEBARSFARFERFAREBMF EA | -

1.

2.

IHMYE  EFTEBN FREH RERF I

IR EXRBBREEA RETHGLRAH  FUTFES

o
%

RERR C B& > &iE

TR AALE ¢ SARKEFR]
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6. AN

7. STH| A %R

8. WHHKIA

9. &
3.2 IG5 F R 4t
—BGFREHNEEL
S ITEMAEEERRE
=~ EAERFRER
W~ R

A~ BB B D AT A

\,

S~ R S 4 R R

N

-~ HFEREER
AN~ —fRERFR
s BRFERIE

o~ ABEE A& REBICS - NSRS)

3.2 %6 4 48 #7 s AR » #1 Facilities Life cycle cost analysis

o RER:SFERANRIESTFE LB Receipts and
Disbursement comparing the equivalent outcome of the

alternatives at given date °
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pek 2R 32§70

1. EUAC : Equivalent Uniform Annual Cash Flow or Net
Annual Worth
2. Present Worth : Net Present Value

3. Internal Rate of Return
4. Benefit Cost Ratio
5. Payback Period

Time-Value Equivalents 8 4] 8948 14344 * The purpose of time

value calculation is to receipts and disbursements of various
amounts occurring at various times to a cash flow pattern that

assists an economic evaluation » #§ % # R A #E R 2R -
MARR Minimum Attractive Rate of Return /& ES B4R %  a
low limit for investment acceptability ; also called opportunity

cost of capital EANERBRHZEF R T AR ETRA S
expected rate of return that is offered by other projects

(opportunity) of equivalent risk ; a standard of profitability for a
company ; how much the present project is worth > %45 34T %
EOBERE -

Salvage {8 ° gross receipts from the sale of equipment minus
any disbursements required by its removal and sale - & i 5% {512
Fio R 5 RBBRAK -

Capital Recovery Cost & A& E 48 x4 CR:the equivalent uniform

cost of the capital invested (initial investment and salvage &,

21



8]

RUBREBERBRE)ERNEARTFERSRABATFEY

BABRFFIFZARA ©

Length of life & 4% : the same useful life span - different life

span » perpetual HH E AT R FTAEA B A G2 0 K F

AR RREEGHZATE - FHRBMEFLE

EUAC Equivalent Uniform Annual Cash Flow :

1.

Covert money to an equivalent uniform annual cost/benefit
by MARR to be interest rate.

Favorable : the lowest cost/the highest benefit.

Net Annual Worth=Annual Equivalent Receipt (R) -Annual
Equivalent Disbursements (D)-Annual Equivalent Capital
Recovery (CR).

Net Annual Worth 2B AN ERBFRABHFTE B A

economically justified °
EUAC does not require taking the comparison over the same

number of years if identical replacement is assumed ° The

EUAC for one cycle of an alternative therefore represents

the EAUC of that alternativee EUAC 77 & Kb £ ¢
ASBHE—3% o B ARG AW AL Z NS
TEH ) AW {E -

Perpetual period & Fk K #3 : AW=P*I when n=infinity - 5t

#% Annual Worth & gt Present Value » B R LF| & -

EUAC or NAW B2 5

22



24 MARRG) & A -8 41

#& APFG # 3% % £ i CR(capital and salvage)#y AW > 4o
A=P*(A/P, % ,n)

Ho iR H T X e AW .

K NAW o

FHE LR £ RAE R — R R34 -

A4 BIMERAN £H5-HEFTHIARRE HLEH

& Present Value @ &4 i AW=P*I % -

Present Worth (Present value method) :

1.

X 4% Discounted Cash Flow Analysis> &k & 4% $% it 342 89

BRAEFEMILZ TERBINBRBERBEZ -
The interest rate is called the discounted rate.

B REF XA PYM 5% Alternatives must be
compared over the same number of years * Repeat * 35 & &&
ASEBARR EBsaEH BB RERMEBO ERRA K

UENEEBRIE LR KB w EHME -

Perpetual project=capitalized cost=EUAC/I=AW=P*I when
n=infinite.

Net present value (NPV) is the different between the present
Value of the future cash inflows (+) and the cash outflows

)
NPV % & B4 AR -

23
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7.

EEBBARMIBHUN -

Present Worth (Present value method):t+ & :

1. PVa=CPVal+CPVa2+...CPVan- Omcost.

2. Salvage & initial cost 3 % 1k & 45 5% sk, present value -

3. ABEHERAFLIE Salvage or F #5% AW B H| A
AW=P*] ;X K K PW -

4. NPWor NPV 898 &£ E G A FI 87 7T H X 7 £ A NPW

ARRAE -

Internal Rate of Return :

1.

Prospective rate of return on the investment and compare it
with the minimum attractive rate of Return (MARR)=>
Internal Rate of Return.

THEH LA IRR F A ER I*(MARR) &% & NPV>0-

The internal Rate of Return (IRR) is defined as the discount
rate (I *%) which make NPV=0=>Graphic.
NPV=P0+F1 (P/F, I=? %, 1)+F2 (P/F, I=? %, 2)+...=0.

IRR 33425 :

€ Draw cash flow diagram
€ Set up the rate of return equations in the form of
equation

@ Select i ; trial error until NPV=0 by interpolation ; plot
NPV vs. i.

EEZRARMBHREL  EP&SHY IRR EEFERKE

BAEAHE -

AR B R4 M PW ik + 38 B (4 CR % O&Mcost) 48

24



HE ey R K H delta IRR "J#4 incremental rate of return or
total rate of return(Prospective rate of return on the extra

investment) > ik BAN S B AE MBI EEOFTE > 7T
FHRAAET R BHER NPW ESRERREFE

% AT E IRR {17 MARR » B84 5 £ 5 B Ao AR -

If a decision maker wishes to know how a change in the
MARR would affect the comparative advantages and
disadvantages of the competing proposals, a graph of net
present worth of each cash flow stream for interest rates

from 0% to some reasonable upper value can be very
helpful.

o Benefit/Cost Ratio :

4.
5.

Benefits : advantage, expressed in money, which happen to
the owner (public).

Disbenefits : disadvantage expressed in money, which happen
to the owner (public).

Cost : Anticipated expenditure for construction, operation,

maintenance etc. to the government.
B/C=[(PW or AW) Benefits-Disbenefits]/ (PW or AW) Cost.
Acceptable Project is BC>or =1.

o Payback Bl A#] © in terms of year

1.

Payback refers to the recovery of the initial outlay on a
project with some specified cut-off period.
Regardless of the choice of cut-off period, the payback rule

gives difference answer from the NPV rule - % Payback

B EEMRAT ERETEMA Z B -

Discounted payback is a whisker better than undiscounted

25



payback. It recognize that a money at the beginning of the
payback period is worth more than a money at the end of the
payback period.

4. discounted interest rate ££ NPV X & &k R 644588 5k BB A 8
{4 % /s - 4 discount payback & U1 4% T A7 8545 B3k

MARE KRG 1E 4% -

3.3 45 %32

331 AR EHY

o #BEE

—HEEERE —LRHMOERLEREE  RERTEE LM
g

\=4

FPHEAROESH TR - EHAHEH -

R HMEE X HETRE
1. Preventive Maintenance : E|MH R L& ¥ T > o B A %X
B R4 -
2. Breakdown Maintenance(Corrective Maintenance) : 4v #% 18 44 &
532 R BRI -
3. Minor Improvement Work or Major Repair Works © % #t 2 3% %

—REE KK R

= RBRERE  RAAR AT LY
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1.

BRAFNRAMEBERA TEMERR HFRRILEG) !
9hFE out-contracted % 5 mi A ; # & incidental(3# /% 2 AR
B)RHRRAMTEREH -

AN TR -

ARG R E

A B % preventive work EIRILE Lk R AHMGRE

contract sum °

W FBE AR ETAE IR B BAEMEIE EAET O 2 MMA B

BRBBEESE AR BN THTRAEMNE S RT A EZ E5%

wmE

1. T AEey4F & §5E extent

2. I 4&#%3E the conditions under which the work will be executed
3. PUTH KX

4. BRAFHRAE

5. HREHR

6. BEMKSE

7. @BEERE

NS L EX 8
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RAFRH T BARIEEAKECHRTMEIEE -
HETRERTFAIASE -
REHER > ERBEEMLEREFEBFAE -

B RS T B AR AR o

>~ B4 EFEE 2 F X New Budgeting Approach :

1.

LT A4 > o8t R i £ 30 P4 1 Collaborative top-down
approach °

I A& 3t & % # Preparation of work plan per annual °
HFEEZHREERRIFEOTAEBA AT E T Include key
performance indicators and estimated budget in the work plan
& 45 31 %% B 42 Prepare financial targets °

o k¥ £ A E E & % P Allocation indicative budget
department °

NkiE R TAE 2 AR PIFR A 1 £ & £ Allocated the indicative
budget to the respective project votes within department ©

Rl EHAER T ERFANRAE ML T E R
F Prepare budget estimates concurrently with the work plan so

that works can be priorities with the given budget -
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o~ g
. REEIRELE -
2. RESHRETHEMBESZTARFRE  aottA¥eEw
RETHETSHZ ETREET I HSL4% -
3. ABEXFRE S BERKARPITEARSEAE -

4. FHEBIEIEH TAEay A K o

o 4Ry

— WY T L B LB R E % (offer and acceptance)i mz 49 1) 3k A

e

A o

o BUREREF AEREEF -FHORNBY SENBEREHB=ZF
*

1. H48 & E % offer and acceptance

2. pEHRESEMG

3. {&#k consideration

=. - Invitation to treat and Offer # £ & :
1. Invitation to treat : before deal * # ¥ #73 # @ B & & & MR B

3% make a offer » it % N &) ZFAT A ~ b FH T EF BB
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B EHE -
2. Offer to sell : deal 4v 48 & (Auction)8F & 18 (bid)4T & % offer; 32
1% B 4T A & offer; F B HH:L 85 A — contract ; R H £ 1R

438 3HE R AR 842 4 offer -

3. Invitation to treat then Offer then Contract.
g ~ offer H 18 :

I HEfTAGHEHRL A2

% ~ Acceptance B 23R E ¢

1. kR E RATARELRAAREENA R OBIXFRAITA
% > %k 3, E % offer and acceptance °

2. BEHFAMT G EATIHESE -

AR RHESEMAA

1. L Sk fhehn AR RE SRV EEN -
2. FAEMMRETRESEMMG  PAETRRRNGAL - I

+ ~ {& 2k consideration :
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1. BYEREILBERH -
2. MEEHRFAo#A] ~ FB -~ FE - FIEAA -
3. BHEELE -

4. —EKH—HHE B RHF—FES -

A~ B i B K% 5 (Client and Contractor) @ L4 » FE %
4% £ x # tender document A& # #) S{ {4 contract
document ©  ZAE XM RBE THARLMHN

1. $%42 x4+ Tender Document Z B #) ' 9 TAZEF R H » Rl T4F
RERIATHME HBWA
o HHETERE
o HE FEH R R
o REZFERLEFELR
o R EREERE

o REEEIHETNRE

2. LAl 4g 43428 X 4 Tender Document & F /38 B 4R °
o T#24 B Tender drawing : &3 7 4m & BT AZ 4T 4 o6 RIE
BEAREBERA -

o 4% Specification : & A EH & - ARFHRERTE
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MHEBRRLE R RE -G RKBRERELED L BR
BRIy ik e

45 & f5& #k Particular requirement : %o {54148 % - ASH B -
REREEEREMEKK -

1B 48 K AR 4838 & B 18 5 #7 & Bill of Quantities, Lum
sum : HEFFERTA

# #4% 3k Condition of Contract : E §# 5 ey # £ 5 0 <
FIRHORMEHR RRRERYKA -

—#& % K4k i Form of Tender

J& #) % Form of Agreement

KRR I 4% Form of Performance Bond

3. BRAREZOH A HEHRE

3

Hs 4o
B

¥R RAE KRR
R—2
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o %ﬁ‘—i‘ﬁ%{& 3T

o~ BFERAOH T K

1.

2.

wHBAZ -

FRBIMEIZAR @ A 8) B AR ~ 8 R AR T el BBk
NERAFEGM AT ERE) s A TEE -

BAE B TAE - HEMA  BEESY  THKA B

CER

+ ~ Z Y PEehFE 48 Type of contractual arrangements :

m}

A % 2 ¥ Cost Reimbursement Contract (Cost + Percentage
Fee) : 18420 » TH BB RER R LW - ERZASL >
RAREFABELANE > RAEFTEIERAHE - BEEEHIER

PR Bt AEE 0 RETE  AHHZ FRAA

Gk

Ba o

B 42 i A # # Target Cost Contract (Target Cost + Target
Profit) : Fo i AL B R 448 > B T RUUK T AR AR A 89 31
oo AL EARRR > EXTHRBELMRS > SBAR R

RA S BEEEFABREEH AR — KAl -

#7 #A1 32 24 Term Contract (Schedule of Rates) © 4% i f£ — & 4
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BB T o AT TS THT > RATRE

MERHEE > BRGRIBEE -

o I#2%2# Bill of Quantities : 3428 > LR AR E T E R %3
IAE BRER EEARRFERME > MEMEREHR > A
B PR PR -

0 7€ 4818 4% Lum Sum Contract (Drawings and
Specifications) : /N TA2H B # BQ 8R4 E » &gk > &

HMERZ EN 0 ARERKAR > BRBEELEF TR -

o FWiE# A Designand Built : £ X HFH & E MR %
AT TR BBEAGTRAKRRB RS ROV EHERER
Fomo Bt AR R A MR -

o % ¥4 # Management Contract (Management Expert to
administer team of subcontractors) @ * /K &, # 4k 45 & A% it st
EREFEIN BAHARYHRAOHERALAEAOHIHE
FTHAT ABFERXF T BEDRESRITHRALH

ABEEMGREY > A0 BETENE > TR SR

MR > ZERBEROBEIEN o

t— R ARSORMRREARSH

o BFf2 A 44 Prescriptive based ! A E A ¥ B FE U
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BARRER  ANERBERBEY  EEXERTRBIFLLEAK
BRG FRBABER -

o PhAEA#E S 4 Performance based : AR AL ] ¥ EATHAE
REBE > HSFATURANATAZEEREZR AN R
RKEhAFRET FEEIRVBBIRBFAIFRZSKELELMR

Witk RITRBI ARG RARE  AREELDHTK -

332 4 1% % ¥ 3+ B % % Computerized maintenance
management system

Y NS S Y P

— ~ I % #, Work Order System :
o EEM - RERBEEERTHREETE
o EIEZEAELE
o REFEEBEAE
o 32 B 4% 5 4T 8 o AF & 4 availability, reliability and
maintainability
= ~ %463 4 4 Entity Registry System :
o R ek R T

o EIXFFR & EAHER W%
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u] RN TR
0 REBBERSE W2 T E
o REPLXBZHHEMMHARERFBI AL >

o REEEENH

= -~ A/ &R % % Human Resource System :
0 AMAREEHEHE
o BIGEREREH
o CTHRAERARMA

o RIS

™ ~ ¥ % 12 4 4 Material Management System :
0 REFREEZHTRRSEAER
o RHARE AR — BG4 E R EFF inventory ok
0 A¥RESREBCZIBEEREREA RO BEEEERIES
0 ATHEBARRRERFAMEEH

0 REBHBHFZREIIRYL

Z -~ 3% % 22 % # Purchasing Management System :
o REFEFNRKBEL R

o AARERRARIAXA > HEAEREFELSE
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o HREEIMSHBH
o REKBMMHE LT ERIEFHER

0 R R RIERE &) R E N

7~ B4 # 4 4 % Funds Control System :
o RETAEIAH
0o ARFEEXEALREGER

0 LB HEREEK

3.4 thd 4 fs

3.4.1 B E4E & 45

o Occurrence of pavement system distress of pumping effect is due to
presents of free water

o Scaling of concrete is peeling away of surface

o Basic Causes of pavement distress due to deterioration or deficiency
of the pavement itself

— it
1. ##Edy:

o RBERFEAEANFEMLEA
o HEEG

o AREIERE
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2. HERGHEATIR I R B R4eE -

— bk BRE

0D BIMEEGREK FRETERMEMA > BHECLETHE -

D HENERINBEE  BERERFmiE -

0D BREFINKRAEAL  HE-EHRERE > 2V R85 MERS —
*® o

0D EEABURRE Y RRBLANE > L5550 2 H
& ERH -

o WREEMK:14®A®: 2joint; 3.adjacent drainage system ;
4.shoulders ; 5S.slope adjacent to pavement ; 6.pavement edge ;
7.debris °

o HABMHEDE
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r— WELDED SICEL FABRIC , TYPE D6  CONFORMING
10 5§ 32:1906

BS 4483

i

115

2 A rs 2 8 2 a 5. A 4. 2. A Iy a a

360 THK. MAIN CONCRETE PAVEMENT
[ MINIMUM  FLEXURAL STRENGTH AT

pm
360 !

£ 20 DAYS = 45 MH /SO M) e
Tk Lo
Ea \‘ N - 150 THK. CONCRETE BASE SLAB {MINIMUM R
St FLEXURAL STRENGTIL AT 28 DAYS = 2.50 MN/S0.M ) T
. - SUBGNADE COMPACTED TO 98%/, OF
3}{,”,?“;‘ or‘lﬁ 2%5&%}1 CIVERED MODIFIED AASHTO DENSITY WITi

MINEMUM  MODULYUS OF SUBGRAOE
REACTION [K]=55.5MM/CUM.

TYPICAL SECTION OF RIGID PAVEMENT

SCALE :1:10

104 90 GROOVE FIRISHED WITH IYPE FD COLD APPLIED JOINT SEALANI
CONFORMING 0 85 5212 :1990

189 Sk — 50mm
@‘{’3;‘;0?}’2 W0WCL 500 Lok r ~~—PAIHT AlD GREASE DNE JALF OF THE LENGIN
‘ \ |~ OF OOWEL AS SPECFIED |
s |
£ i 58 —L— WELDED SIEEL FABRIC , IYPE D&
",—T P lrz”l o TV coiromng 10 5532 isks
: or BS 4483
BIR | conceere pavemens ———— D
. | 260 | o 4
[ - L. 500 = ,
e |
i . ,
2
= eg A CINCRETE BASE SLAD -
1 .

- celb ’
1 [ ih;hwm’ b increase [
COMPACTED SUBGRADE wob path ~BITUMIHOUS PRIME COAY COVERED

[ SEE TYPICAL SECTION) WITH 5 THK. SAND LAYER

(TRANSVERSE -CONSTRUCTION JOINT WITH DOWEL )

SCALE * 1:10
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(FAR)

_ grooves (Fuaway) WELDED STEEL FABRIC . TVPE 26 CONFORMIG
skid tesistance 10(SS 32:1986)
, BS 4483 .
;_I\_ L L TS K
=S I N DU S L
g 360 TRK. MAIN CONCRETE PAVEMENT e (Juign
o (MINIMUM  FLEXURAL STRENGTH AT . ewent)
(R 28 DAYS = 415 MN 7 S0 M) o regremen
v . , , "oy
o 150 THK. CONCRETE BASE SLAB (MINIMUM i
S I B FLEAURAL STRENGIH AT 28 OAYS: 2S0MN/SLM) 7. !
—1 = b L - - v
, ; Esux;smmi COMPACTED 10 98°/, Of
BIKIAREE TRME Chr cvel MODIFIED AASHTD DENSITY WITK

MINIMUM MODULUS OF SUBGRADE
REACTION [K]=S5.5MH/CUM.

TYPICAL SECTION OF RIGID PAVEMENT

SCALE :1:10

= ~ 45 % % Distress ! &
L AXRRE:
o Deterioration or deficiency of the pavement itself :
1. KRREBAL
2. MR R &AM
3. &1t
4. FRi#E EHK dowel
5. ©d o ik WRE
o Inadequate design of pavement :

L. FEgRHMARLHAEL
8

4
Sy
(&

Z
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II.

—REBEVHEL

Rigid pavement

Type Name

Description

Durability of
concrete

Disintegration of concrete

Non durable material

Climatic condition

Cracking; propagating; complete deterioration
Semi circular hairline cracks closely spaced
Increasing from joints and pavement edges

Scaling

Peel away of surface
Over-finishing

Improper mixing and curing

Use of deicing salts

Excess water

Aggregate contaminated by clay

If deteriorated, has structure effects

Shrinkage crack

Curing
Short, random spacing, transverse and longitudinal
directions

Frozen Dowel
Bars

Improperly aligned/lubricated
Restraint movement

Restrain stresses

Cracking and Spalling

Warping Cracks [Lack of longitudinal hinge joints
(Longitudinal  |Cracking random fashion
Cracks) Warping at centre of slab
High stresses
Use longitudinal joint/bar
Occur in transverse direction for long slab
Contraction Un jointed long slab
Cracks Warping or excessive contraction cause transverse
cracks
Restraints Foreign matter lodge in a joint
Cracks Restraining expansion

Occur near outside edge (weak)
Irregular path towards the longitudinal joint
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Spalling

Breaking or chipping at joints

Concentrated loading

Gravel lodged in joint

Misaligned dowels

Weak mortar at joint

Decreasing effective pavement depth and weakening
pavement structure

Diagonal Cracks
(Corner Cracks)

Diagonal across joints

Forming a triangle

Traffic loads on unsupported corners
Weak spots in subgrade under the slab

Faulted
Depressed Joints

A difference in elevation of 2 slabs at joint/cracks
Shrinkage of underlying layers
Pumping out of foundation material

Pumping Ejection of mixture of water, sand, clay or silt along

Blowing joints/cracks/pavement edges ‘
Accumulated free water in the subgrade a serious
problem
Structural failure

Channel zed Subjected to channelize traffic

traffic Localized structural cracks

Popouts Crater like depression

Breaking away a portion of the pavement by
expansion of a piece of underlying aggregate, or
containing unsound particles that expand/disintegrate
Water absorption and freezing

Little effect on strength of pavement

Hazardous to a/c operations, pavement roughness

W~ Rk

1. Resealing Joints 532 4P 45 4& :

o A& 4 cracks

o BESCELBRRNRBMHEEILE 4 Slab warping/cracks

o FRIEMERTURARBKRER
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o vo#E s R 4% 45 Construction Joint(Longitudinal; transverse);

Longitudinal centre Joint(hinge joint; to relieve curling
&warping stress); Contraction joints(in the transverse
direction across paving lanes); Expansion joints(full
pavement depth with a compressible filler provided to permit

expansion) °

o Sealant hifZ %
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REDPAIR/RESEALING OF JOINT SEALANT

(3) JoiNF PREPARATION WORKS

Removal of Existing Joint
Sealant Materials Manually

Heat Treatment

2‘1 Joint Cnttingl

hd
High Pressure Hot Air Mechanical Diamond
Butane Torch Blower at 800°C Saw Cutter
4 ,
To melt existing sealant To expose new sound
material stuck onto concrete surfaces at
concrete edges concrete joint edges

)

fdechanical grinding ho

remove all oxidised

material after burning

r

Clearing of joints by using
‘vacuuming machine to suck out
all debris from joint groove and
simultaneously drying it

s surface preparation
satisfactory?
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h APPLICATION OF JOINT SEALANT MATERIALS

1

Insert backing material such as
"backer rod” or "filler board" into
prepared joint surfaces

f
Depth of joint sealant 1is best

maintained at 1:2 (ratio of
width of joint to joint depthl//’

Y

Application of primer to be done
on dust-free and dry surface so
that it will provide an effective
bonding between materials

-2 b

Hixing of joint sealant compenents in
the specified propartions by mechanical
means to ensure uniform mixing

v

To ensure adequate primer drying time
specified by manufacturer before
sealing with joint sealant material
Pour the sealant evenly throughout
length of joints. Finished level of
" joint should be 1-2mmbelow the
concrete surface

,

o Backrod : Filler board

2. Sealing Cracks *
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MHER RRBBGHRE  REBB TR > HAM -
Epoxy Resin & & Bléart, » & K50 B% THEM > B
W& RBBRTTHE  REB TS RILEL
e -

Grouting 524 @m E R AR A
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d) REPAIR/SEALING OF SURFACE CRACKS BY EPOXY GROUTING

START

¥

All cracklines to be grouted shall be ground to
form a “v” groove until sound concrete material

is reached.
¥
Is surface contaminated Yes ) Sl}rface'treatment’ like
with dirt, oil or grease etc. »| grinding, high pressure water
jetting to be carried out.
Y No -
“y” groove to be pretreated with suitable v
primer if necessary prior to patching
temporarily with mortar
[
\ 4
After epoxy mortar has set, holes are drilled at
300mm centres along the crack line
]
' .
Entry ports are installed along the whole
length of the cracks at 300mm centres
)
Epoxy-resin jet grouting carried out until
the cracks are filled. Monitor for 15-30
min until no change in the level of grout. _
v Inspect the final result of -
completed works by taking
Entry ports are removed. After epoxy- .| coring samples and sending
resin has cured, removed the > for laboratory analysis to
temporary patching mortar from the ensure that job is done
surface of concrete, then grind or fill satisfactorily.
with epoxy mortar T
/ END

awifLecture nom‘dm{r)
3. Spalled Joint & Concrete Edge *
o BRBEEEHERGEREL

o ARk
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(3) REPAIR OF SPALLED JOINTS/CONCRETE EDGE

a)  Genperal

Spalling adjacent to joints in concrete pavement is often caused by
poor construction practices or it may be caused by inadequate
maintenance.

Regardless of cause, this type of defect creates a maintenance problem
requiring the attention of maintenance personnel.

b)  Surface Preparation Works

START

Mark out the spalled concrete surface/edges to required width eg. around
40mm. Depth: epoxy based 20-25mm, cementitious — 50-75mm

¥

Cutting and hacking of spalled
__concrete

hacking

3

Hacking to be done using breaker to remove all
fractured or loose pieces of concrete (either mechanical
or manually)

I
h A

Remove all debris & dust by using mechanical vacuum
cleaner & high pressure water jetting

|

t Use of diamond saw cutter to create straight edge before

4. Surface patching : as following description
o Scaling; Heat damage; Surface defects

o BRERZAZBHEBRK
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APPLICATION OF PATCHING MATERIAL

(©
+

Placing of formwork - adjust to
ensure that joint is entirely clean,
placed deep enough to the bottom of

joint, straight, vertical and
clean surface condition

4

Application of primer to clean,
dry surface before applving patching
material

Y

Provide sufficient time for ‘the
drying of primer as specified
by manufacturer

é

To thoroughlv mix patching material

by mechanical means in the specified

vrogortions (either cementitious or } 50-75 wm deep
epoxy-based material can be used)” L5 55 im , coarse grain

I

Pouring of patching materia

Final trowelling of patching
material to achieve smooth,
level surface

END

o Patching ## & M4 -

Compressive strength not less than 40N/mm?2 at 7days
Jet Fuel resistance

Greater adhesion than concrete

Ultra-violet and infra red rays

Resistant to abrasion

L A A X X 4
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€ Non shrinkage properties
€ Water and waterproof properties
€ Ready to use quick and easy to apply

5. Full depth patching : Jointing Situation [

0 545838 E | diagonal cracks; differential settlement

u]

Fotg AR BIT R A IR 2 2 RABEIREZ R REF

Fo i ETRE 13 AR E

]

]

4 longitudinal centre joint % : 4% %9 Tie Bar

u]

4t longitudinal centre joint £ : & & Tie Bar

[m]

A& transverse contraction Joint % : & & &K 4% 9% Dowel Bar

u]

Patching Method :

€ Saw cut the repair area, including rebar if necessary

@ Break up the defective concrete with care not to damage
the rebar

@ The edge below the saw cut should be fairly rough
interlock with patch

@ Re compact the subgrade

@ Drilling install dowels or tiebars firmly set in hole with
fast-setting non-shrink compound

@ Realign steel bars

@ Concreting

6. Repair of popouts : Saw cut; remove; clean patch up with epoxy or

cementations repair material.

7. Temporary repairs : Input AC for fast setting repair material.
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3.42 ZMEdEd et

—~HEXkOWE  FRAMEER THRBNERE Joint

AR mARBT A

o Reflection Crack : Overlay reflect crack underneath; 3mm use

bitumen emulsion; asphalt emulsion slurry of liquid asphalt mixed
with fine sand.

o Widening (Longitudinal cracks): lack of internal friction in the base;

clean and use bitumen emulsion; asphalt emulsion slurry of liquid
asphalt mixed with fine sand.

o  Alligator crack (Map Cracking): excessive deflection of then surface

over unstable subgrade or saturated granular bases; overloaded; small
area or entire section; removed into pavement and base from 30cm
patching with premix; cut rectangular with faces straight and
vertical.

o Edge Cracks ' longitudinal crack from edge branching toward

shoulder; lack of lateral support and settlement; same as widen crack
cure.

o Edge Joint Cracks @ separate joint between shoulder and pavement;
settlement; shrinkage; poor drainage due to the shoulder higher than

the pavement; same as widen crack cure.

o Shrinkage Cracks : interconnected crack forming a large blocks; for
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having low penetration asphalt volume change from fine aggregate
asphalt mixes; or volume change in base and subbase; remove pour
asphalt slurry mixture into the cracks and level with squeegee.

Slippage Cracks : horizontal force from wheels; lack of bond;

remove to good bond point; clean; tack coat and patch with
compaction.

Distortion : change from his original shape

1. Rutting (Channelised depressions): wheel track; roughen or mill
off surface; apply tact coat,; spread premix and compact.

2. Corrugation : plastic movement; mill off to smooth resurface
with premix and cover with asphalt emulsion slurry sea.

3. Shoving : Bulging; too rich in asphalt aggregate; deep patching;
same as widen crack cure.

4. Upheaval : swelling upward.

Disintegration :
1. Potholes: too thin asphalt; remove; clean patch with instant mix.
2. Raveling : fine aggregate com out first; progressive separation

from the surface downward; apply asphalt slurry seal.

Bleeding (Flushing) : upward; hot weather; remove, apply sand or

seal coat and compaction.

Polished aggregate : slipper; cover surface with anti skin coat with

hard, angular and no polished aggregate.
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o Overloading failure : depression; overload; settlement; remove; fill
premix; compact.
o For heavily used taxiways and Runways, it is advisable to mill off the

defective surface and resurface with hot mix instead of patching with
slurry seal.

0 SEKNTFEALRG:

l. SEKRAFELEAL
® BARE
& HERETERELRS
& ERIRE R

& A BREERREBFEE

2. RBKREEIRELY

€ Immediate repair on the same day Ratel
€ Urgent Repair with 3 days Rate3

@ Requires repair within 2 weeks RateS
€ Monitoring Rate7

343 MG ER G
o Surface friction of road is anti-skid coating

o The warn motorist road bent ahead is sharp deviation sign

o One of the mandatory sign is Stop sign and giving way to aircraft
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o RFEBREIZEE:

Main access road to the airport
Terminal approach roads

Terminal frontage roads

Service roads between buildings

Apron Service roads

Airside perimeter roads

Roads inside the buildings and car parks

NSk BN =

o HERGEBIFEESNE B2 TR BIRAMENL -

o SHGES T

1. Preventive maintenance : Surface Sealing (retard the oxidation

of the surface; restore skid resistance of the surface; retard the
raveling of AGG) and Crack Sealing (Routine Cleaning; Filling).

2. Corrective Maintenance - Patch (crack; disintegrations; remove

and replaced) and HMA overlay (the traffic loads exceed the
design loads).

o #:# 83 Routine repair; Urgent repairs; Periodical renewal; Special

repair.

o HEEE
1. Defects, their symptoms, causes and treatment
2. Maintenance Inspection
3. Work planning
4. Evaluation and reporting

o #ERE
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S/No Item

1 Safety

2 Pavement

3 Shoulder

4 Drainage

5 Road furniture

6 Road Geometrics

4  Routine repair; Urgent repairs; Periodical renewal; Special

repair.

BB A GGG

1. BEME

Crack (Fatigue/Alligator cracking/Slippage crack);
Distortion (Wheel path rutting);

o Disintegration (Loss of individual pieces; Raveling and
Pothole);

o HMA 89X AHEREF S

Setup traffic control

Mark rectangular area
Saw cut

Remove down to soil base
Apply a tack coat

Place and Compact
Check the level

Seal the edge

Sweep

FmomEOOw R

2. Kikshd -

o —RESFERS
A. Filling and sealing Joint
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Repair the spalled joint edge

Cracks in pavement Surface

Patching area where failure has occurred
Repairing area due to settlement

Repairing scaling and other surface defects

mmoOow

3. IiE bl

o IEAMBIES e b AGG BN %8 R 15 35

o Light spreading of fine aggregate or hard abrasive chippings

B HEK & #4415 ¢ Subsurface drainage ditches and Subsurface

drainage; Catch basins; manhole; culverts; storm sewers; subsurface
drains; de-silting.

&AR 45 ¢ Qualified staff; at least once per year; regular record; the

register provides a convenient method of noting the defects and
showing the condition of the bridge, and giving proper identification
and location of the bridge.

1. Super structure: the floor; wearing surface; cracking and
disintegration of concrete structure; drainage performance; signs
of failure; sign of corrosion; expansion joints; movement.

2. Substructure: sign of corrosion; Rivet and Bolts; sign of decay of
timber; wear.

fe 38 4215 © support; tunnel wall and ceiling lighting;

ventilation(monthly/airflow meters).

i § 415 © Clean; Weed control; control erosion by planting of

vegetation; care of tree and shrubs.

5 R hE 415 © specific message
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1. Mandatory/Regulatory signs: Certain laws; Safety; Free
Flow/Obligation; Prohibition; Restriction; Such as Stop sign and
Give way to aircraft sign.

2. Cautionary/Warning signs: hazard condition/approach to a place;
such as merger sign and Hump ahead sign.

3. Information Signs: guide and give information.

o RR4LE EXFEEREET-X

0D EREELHKZHBEER:

1. The amount and type of equipment depend on the length and
type of road and ability to purchase.

2. Trucks; Rollers; Pavers; Power shovels loaders; and air
COmpressors.

3. Care; Lubrication and servicing.

3444 m@BE
o IEEE:

1. Fog3tEAAR

Design Evaluation
Known |1. CBR or K value in 1. Pavement thickness
subgrade and sub base 2. CBR orK value
2. Annual A/C departure 3. Annual A/C departure
3. Weight of aircraft 4. Critical aircraft
4. Critical aircraft
Pursue [Pavement thick length Weight and Load

2. BERBAFRBEFRIEHF—HF
3. KB -KNHBERERK

4, s A%
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o FAA W Fit4E@mEREA

1. ZHSHEHENRE): FRodas—ROREARHA

Subgrade Z CBR &

A. #u47 Subgrade CBR )3

B. #a#v4 K F £ 3% 4T Soaked Subgrade CBR test

C. %42 3)3X:% £ KK Asphalt Institute Manual Series 10 2,
£

D. W= 2B R AEREMN

E. # CBRtest x#U4T/xT#i R F 4% CBR &

F. BAFEE

G. & FAAAC 150/5320-6D(Fig3-2 to Fig 3-15)84% Load
carry capacity &

H. # & FAA150/5335-5(Fig 2-1 to Fig 2-6)## 4% & PCN 44

2. AlMRBIEANRE) FROoMBE—RGFEERK)
Concrete Flexural Strength(psi) & Subgrade = k 1& -
I. &3 sawed beam or compressive strength of cored
cylinder(fc’) =T 4% /X #24% 5%, Concrete Flexural

Strength & (R)
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R=9 & 3% fc’ -
II. Subgrade % k & 7T #£ & Bx # 42 i& Plate Bearing
Test(AASHTO 1222)E4%
o ICAO ¥y fb4i @ik A2 5 * (ACN/PCN ik)
1. ®&# : ACN relative structure effect of an aircraft £ 45 £ 4Z #
&) subgrade 3% & # % % % standard single wheel load -
2. PCN the relative load carrying capacity 4% % % %4 standard single

wheel load -

3. ACN<lowest PCN
4. PCN: PCN numerical value/pavement type/subgrade strength/tire
pressure/evaluation method

PCN Pavement|Subgrade Tire Evaluation
numericalitype strength pressure |method
value
High R A w T
to F B X U
Low C Y
D Z

5. BEFALHMEEAFT
A. F M 45® ACN<=l.1lreported PCN

|14 48 & ACN<=1.05reported PCN

C. Annual overload departure number of A/C<=1.05 Annual
Departure number of A/C

o AHE e FEAER MR R
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A B BBATEERL HEEBER D ZHRBR RV #

REEREER  AFARER -

B. 3 JE R MEARRIE ¢

o Vibration loading device: Dynamic load; measure the deflection
parameter

o Generate sinusoidal wave form

o Static weight of the vibration device larger than alternate
dynamic force

o Load plate and wheel

o Velocity and accelerometer transducers; pavement strength and
stuffiness from magnitude of deflection

o Nonlinear

o Producing at least 0.0005 in deflection

o Minimum dynamic loads (AC150/5370-11)

o Different S/G strength and damping coefficients

o Maximum deflect occur at frequency less than 25Hz

345pE KB

o fukiE bk 30-40%-air resistance and reverse trust;60-70% brake

stopping energy

Thrust reversal

Comparative landing runs withand withaut thrust reversai,
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o

Midd ot it o St e
ey feckiep At R

Thrust reversal

ot dip®
afc moving in thif die",

o HEREIREAR:

¥

~

338 & B

Microtexture: aggregate particulate, protuberance not visible
but touch

O 0o o oo o

Inherent friction (holding grip); grittiness to touch
Reduced by polished

Aspirates <0.5mm

Generated by texture of individual aggregate particle
Provide skid resistance at low speed

For adequate wet friction without excessive tyre wear,
microtexture should lie between 0.012 to 0.12mm for
road wheels

Macrotexture: roughness of surface as a whole

u]
[m]
[m]

Reduced by attrition, wear and wheel compaction
Aspirates >0.5mm
Generated by gradation and maximum size of coarse

aggregates
Determine Pavement drainage
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o Optimum size for drainage is 6-12mm; practical
9.5-20mm
o Provide skid resistance at higher speed

Scale of texture
SURFACE
Macro Mficro
{large ) { fine )
A Rough Harsh
B Rough Polished
(" Smooth Harsh
D Smooth Polished
Macratexture r Microtexture

3. Macrotexture: in Smooth Surface
A. Water pressure built up; water cant escape; no
drainage channels for water
B. Lubricant; lower coefficient
C. High speed then contact time become shorter;
coefficient of friction reduce to zero
D. Contact area small; Tyre can not penetrate surface
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fully

Tyre travelling at high speed

fﬂ;rxf’(rh 7
Swn o ﬁ‘."‘é
T — Swrfg_c('

s small

. / ]
/ lyre U ELH / e “To
/’ ~ Y
/ pene Trete Su r“’fa e
/ [ B LU k,i,
/ -

No drainage channels for water
4. Macrotexture: in Rough Surface

o Drainage Channel

o Contact with aggregate

o With protuberance

Tyre travelling at high speed

PO S——

i

- -
ConTeaotd aree v koch

i
Ty re pene
J /

F."lg(f, i' v .(? .

L

/
Drainage channels aliow water to free .

z > #3875 4  Sand, silt, mud; Oil; Rubber(viscous
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hydroplaning); Water.

Design
objective,

for aew
Tast sygmipment Tope surfacs
2y % 2 (3% It 7
Muy-meter Tradler & 7 &3 Y [+l R34
2 7% 95 12 0.66 038
Triddomeisr Tratler 8 i 53 HU 032 150 Lis
B zin 93 G 0.7 0.7 3
3 2 65 0.82 1.5 5
£ 21 25 {0 G7e i
E 1 &l {
i 33 { 3
GRIPTESTER C 140 63 i0 0.7¢ 032 9.3
Trailer C 40, 93 L0 .64 0.364 0.24
2 Hais, b,
binking actian bra koeq a¥te
-

.o ' WS oprer
S %and 2 E

Dynamic Hydroplaning -

o R B ROKIRIE Ao B AR K R

o BRAKBR)EFMERALETERES
o KARK# 2mm

o Vmin=8.6 #&3%(tyre pressure psi)

o KIEA R R E T AE R

Viscous hydroplaning :
0 RBALEBFERENN 0001 in FHEERKBETERE
FERBOSHBERIE

o RBRFTAEL

Reverted Rubber Hydroplaning :
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o BRSNS LEEIE; reverted B B S5 R RIB B E
o B4J8 A —%5 sealant AEEHEK

o SPEFKERRAHE

= BEAKEGE K
A. iR E ! minispeed v EiE AR, ©
B. #A53K M ¢ Good contact area and providing a drainage
path -
C. 7Kix : 2mm; adequate cross fall and drainage °
D. Macrotexture R & : transverse groove; porous friction

courses or open grade course °

o HKEH@DBIEHH L D £F AC150/5320-12

® EHM®D :
o Sawed grooves

o Porous friction Course
o Aggregate slurry seals

® CEARKRD

o Sawed grooves

o Plastic texture: brush or broom finish; burlap drag
finish

o Plastic grooving

o Wire combing
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® HprEFA

Groove increase drainage
Groove increase Macro texture roughness
o Groove runway have uniform friction value

o #2% . Cost; FOD; tyre wear

A. I E% M2 - Mu-meter trailer; Skiddo meter; Grip

tester trailer; Surface friction tester vehicle; Runway
friction tester vehicle; TATRA friction tester vehicle.

B. mERBNEE
o Maintenance planning level @ # & % 3% {4 i#& 4T

Corrective MTM -
o Minimum friction level : /&P %A i 478 40 B B

BRFIE  LIPPBRBE -

C. BF4#EP&EL

o EBERAAR
1. 338 .o HRMR 5-10m
2. MERKESAH=ZFH

3. BRERA—R
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o B E N MRRHEART K

1. &i#

2. #4%E bR I B R B

3. Udist=coefficient of friction=Vsquare/2gs

4. Utime=V/(tg)

5. Utime should be lower than Udistance

6. U=(Utime+Udistance)/2
3A464mEER K

— BT AL

(—) & : road network # %3t - & - R 4 # % systematic

approach °

(DA%DRE - BFRASHIL BRI BRrA -

E)4mERARARER
o FHE BRI 4% -BRRAARZITERSAL
o BoHRERER @2 AR - Net work level (average data)and

project level(detail information) °

(M) EEE R AR AN ERRS

LemERRSF  HERYE  SERE  RHEe
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2HBERLAKEER
o FEWHA KA BAE S BRITE 2ot
AR RIE > BA -
D WEAREERRBILRS  RERGHHEOLE - LHH

TRABFEAZITE -

3. EEEASLEME
o Network Level; Project Level

o EfHEA&%

o FEMARCHEER oM B3 B RRRTR

n 4 ®@ETHE 4L %R % %A information ; Analysis ;
Implementation ; PMS » &k ROIEBLE T KLk

REBREEA KRB ODTEZAMAEITAR

4. 4sEEHR LG BMTER

o BFEIFE
o EBAEmD

n BiEF4EHE

o i@ EME
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o RBEH e

()BT E L BER
HEHEELGAELER N ER T  REFNEH D& AR

ROAEARBEFENEHEN  EXLTRABAE—RE -

ZEREHEAGZI T REE

(—) & & : Investigation the allocation of scarce resource using analyses

of the price and market mechanisms.

(D) ATHEBERAER | RFMERRERABEZAMALE -

(Z) EBEMAESRBRBERAFRELEEE
o HERFERER
o AR R A
o #BEBK

o ®FHAES

(W) @ AB % :

o Agency Cost: initial construction; maintenance; rehabilitation;
salvage cost; maintenance. ..

o User Cost: discomfort; accident; increase travel time; time delay
due to maintenance. ..

o Non User Cost: noise pollution.
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(R)mBRERA £

o EHEMEERKRD

() TARGEHE Aok

Cost Benefit Ratio
Present Worth: compare
Internal rate of return

o Uniform Equivalent Annual Cost(UEAC) * & ¥ 1% A (¥.147])

() mHr &4

Lowest Common Multiple

Finite Horizon

Discount Rate Method

EUAC based on the full engineering life cycle of each alternative

O 0o o o

= ~ MicroPaver #: g% :

(—) Pavement Condition Index : B #L¥L %K distress H A LR FE E42

}g o
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[pwverrony |
A4

PERIODIC

INSPECTION

CONDITION
RATING

v

CONDITION
PREDICTION

y

WORK

WORK
EXECUTION

PLANNING

PAVER SYSTEM

(=) USACERL 4@ mn it i L Egas

100

PAVEMENT CONDITION.RATING=>| EXCEL
! C/VNX— ’s
‘ : V. GOOD
DISTRESS
QUANTITY 70
\L GOOD
DISTRESS 5
TYPE PCl —>=> | raRr
40
/1\ POOR
DISTRESS 2
SEVERITY
V. POOR
10
FAILED

PCI CONCEPT

0 SRR A | A — KB

o B—¥%

A REEAZFER A
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e |
SELECT
PAVEMENT USE PAVEMENT TYPE " PAVEMENT RANK
PRIMARY
ASPHALT CONCRETE < SECONDARY
TERTIARY
RUNWAY
TAXIWAY PRIMARY
APRON [ PORTLAND CEMENT CONCRETE < SECONDARY
TERTIARY
HELIPAD ;
ROADS
PRIMARY
PARKING LOTS ASPHALT CONCRETE OVERLAY
| " OVER PCC SECONDARY
MOTOR POOLS TERTIARY
STORAGE AREAS
PRIMARY
ASPHALT CONCRETE OVERLAY
" OVER ASPHALT CONCRETE < E SECONDARY
L__ ™ TERTIARY

3.5 LG Rk @S

o FKARIKESK

1.

(%)}

Remove the surface and subsurface water.
Hazard to aircraft and early deteriorating of pavement.

Flat longitudinal and transverse grades and wide pavement
surfaces.

Inspect per month and unusual storm by trained technicians.

FRIAKLZAFBMERAABEN X & -
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Table — Maintenance Guide — Drainage System

PROBLEM

PROBABLE CAUSE

CURE

Ditch erosion

Erosion around
structure

Settiement over pipes

Broken pipe

Surface erosion

Obstructed ditches or
structures

Run-off trapped on
pavement edges

Jet blast erosion

Broken or displaced
gratings or manhole
covers

6.

TABLE ON VARIOUS TYPES OF DRAINS AND -

Excessive flow velocity; absence of
ditch lining

Poor backfill compaction; improperly
designed inlet

Poor backfill compaction

Overload in pipe;
a) Insufficient cover
b) Excessive fill load

Flowing water concentrating in wrong
areas; poor soil cover; poorly
designed grades

Presence of foreign material;
vegetation overgrowth

Soil or turf accumulation at pavement
edge

Unprotected erosion — susceptible soil
(e.g. sandy soil)

Improper seating in frame; loose or
broken fastening bolts or anchors

Re-construct concrete lining;

Refill afd cofnpact; install
apron; redesign inlet entrance

Fill and recompact (removal
and replacement of fill material
be required if condition is
recurring).

Replace pipe (a) In concrete
bedding and encasement. (b)
Use ‘Elastic’ cover (imperfect
trench) in backfilt

Remove cause (obstruction to
intended flow) fill ruts and
gullies; re-establish soil cover;
reshape surfaces.

Remove obstructions and
debris; trim vegetation growth;
remove debris sources.

Reshape pavement shoulder if
sunken, or regrade turfed area.

Provide surface protection
(turf, bituminous surfacing,
etc.); consistent with operation
requirements.

Clean cover recesses or grind
cover to prevent racking;
replace broken units, anchor
firmly.

PREVENTIVE MAINTENANCE SCHEDULE

TYPICAL S1ZB

L

TYPES {

PM SCHEDULE TYPICAL

CROSS SECTION 1

1 Channel Drains

c8,

2 Pipe Culverts Range from ¢300

to ¢1650 mm

3 R. C,U-drain Width of drains

range from 1.6m to

om

Avg. depth : 2m

4 Box Culverts width of drains

range from 0.6m to

4°m
Avg. depth : 2m

S Trapezoidal
Drains

Top Width - range
from 4m to 20m
Bottom Widch -

range from 2.5m to

to 8m

N LDep\:h -2m

Compesite Channel
range from C7, C7A,
C8A, & B3 etc.

a) Desilting of
drains -

monthly

b} Scrubbing of
drains -

six monthly

MIR3eavE (6b .2
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o HEEkB@FTE

1. Rubber deposits, oil/ grease, dirt and other debris.
2. Daily inspection.

3. Test shown that the wet runway areas contaminated by heavy
rubber deposits and oil provide approximately on half the
braking effectiveness of the same contaminated area when dry.

4. Removal of rubber deposits from the pavement surface

o Chemical Solvents: toxic; damage to marking and surface;
pollution; Vital Runway Cleaner by Vital Chemicals Co.,
Du-Bois B-5107.

o Hot compressed air system: high velocity (400m/persecond);
high temperature (1200C).

o Ultra-High pressure water jetting method: 3500pasi at flow
rate 6gpm; every two month and open tender in Changi
Airport.

5. Removal of Oil and Grease contaminations from the pavement
System.

o PC pavement: detergent sodium metasilicate and resin soap
or direct flushing with water

o AC pavement: an absorbent or blotting material such as saw

cut combined with a powdered alkaline degree has been
successfully used or direct flushing with water.

o & & : have sufficient bearing strength; distinctive marking; prevent

the grass growth; blast sign.
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o #8334 ¢ acleared and graded area; bearing capacity; cutting grass.

o BE#% - FO; Galvanized fence; aluminum alloy chain link fence; PVC

coated fence; Galvanized weld mesh fence.

3.6 EE M IRKRE

— AR EH IR M S ER R R R

ettt » BEMRAMOGHE AT ARV EIHHER

SR E BN R EMER Bl 8L ~ FR - R B

R BRRAER > REE -

o R &K  Brick and Tilt

1.

#7 % A% 38 (individual brick)#§ % g R =T & 48 69 # AR TR
%(0.1-02%) 4 4% A &4 @B E » brickwork HIKFHKD -
EFTEORAHLBERABRBEHEL R 0.02% -

F %050 T HE RALYIE & R G &1t(white deposits;
efflorescence) XL L L e 1R ER €32 A B2 QO R B » #0145 A&
JE k& 72K M 69 A% under fired brick k&I 55 & @A
HRARERENR -

AT A A4RE iron salt gy ARk B RK T AF £ LR
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rust > {2 & £ -

o KERREL:

I REtEfhdKR K -DREMEL -

2. ARRSRAREHFERBAE -

3. A AR A2 e A RIS 2 P4 B 64 I AR T AE X AR AT AHE
HEAR -

4. PCCHARMEZRRB 4!
0 RAFE W MELRAHEK
o Attack by buried structure : #ift ~ LT KR A E

&9 B A
o &7k R E(ASR, Alkali-silica reaction)
o 4% :

1. Aluminum; Copper; Lead; Steel; Zinc sx ¥ A £ 2 #
4 o

2. BeaeBYREZRBALMAR=IRG SR -

3. MARLBEKEE —BELBRFh RKERTHRAES —
2% EAEABILREN KR

4. BEBRATE  RRAREBRA(AIS) TRAK
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°©
Y é‘

BBAEES

1. BTHBEZAAEEMRAIL  LETETHRESEAL -

2. BOMZBRETEFTERAMME -

3. 434+ L ¥R pitting A8 5~ & Deterioration °

4. B JE4EH T4 A Stress-Corrosion cracking °

5. BREBMERLRAKEEEMN  BELITHGE -

6. 42542(RTVRGEILHMELSES)RFHIRBENR

AR

LR

1. E%XRMEMETAA 494845 2§ Deteriorate ©

2. MEBREEBEAR KR -

3. BKRHERBALLRERBMEARELBERK -

4. WS TEE 4BEEEY BB HEARIBRLERS
YA — e F B LR 0 BiF el RR -

5. SRR AR AR -

6. Localized corrosion # Generalized corrosion % % 38, °

48

77



. BRBF 8 EHTRIEEA -

2. heANED 10%58 5 A8 0 R 4548 -

3. 30 £ ARF LA A AL Austenitic Steel /NI 5 {2 H AL
PhoF ORI - BILREM TR FTRERARELE -

4. Stress Corrosion cracking: visualless; Duplex alloys # & 4
4=>molybdenum 48 and annealed 4%3i% material % & /) %
% .

5. Stainless steels K 4% 48 @ high electrochemical serious;

dissimilar metal joints -

W

1. JEFAAX -

2. WHEHBIE LR

3. B ARAE  RBHGEARN—HRTRAMYE  &F

B REFRAYGAFER -

#8344 - PVC, polyester resins, acrylic resins, polypropylene,
polycarbonate, polyurethane °
L RS RSABHBILR A @Y -

2. RR ARG ARESAMY -
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3. RtEk o
4. HAETEESNEEH RS AN

50 HBAERSEEMERBAFEM -

7

. MEERFX— BRAR ) — 15

2. %8B #HARAMEE -

3. MAMRZXEAETLAOYE XPRBERRELBRYE -

4. BRBRER

Rt

SR B LARAMBRLYE -

Mo

2. AMZEGHNBDEMSHEEKR -

3. HBAY4EE 6.4 P47 %5 > Tangential ; & # 4 # > Radial
Movement ; 4¢16) #F# > Longitudinal Movement » ] K4t
BB BER A E R IR M PR T4 o

4. KGR H K -

5. PR ABEMMKELE KRR -

ERBEUREIEGE £

AERBEFAMERENBIHMERRRT * QFEIE -
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Mk B FRE
2. EWHBREGS4EY 0 BREMWTKEZHHE Manufactured

Products

3. #BMas -

BRI BT -BE-FTH -RE -MH 2B RBREREE LA

HAEMMEIREN BRI LB 2HRBEHY -

Ed
W
e
i

RERE > mRER > HREBLRAE  NELEHE
BHF BRI AEMRAL ) HRg e RS mBILAE
%o BERALRER MBI R TS BRESN ML EER

5 5T A A 2 RUIR R 208 0 AR o

BECBEARMMNER > BEACILREERFTONT » B&R

RTs#  RREMRE

AW R SAKH20% 0 PR B AR BRMRHLRAK S &

B% o

T REREE T LR SO2=>corrosion of metal; CO2;
Ozone=>degradation of rubber, mastics; bituminous composition

paints and plastics °
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0 8 75 % : Dirt and Grime with salt=>corrosion °

W F2 4 0 fAE45(Calcium chloride)E v ik KRR 5 £ 64 8 42 (18

0

B S BAED KBRS AM 2R EH T o7 e ho ik &8 R -

o EABE  MAHMKGRILEARARRE  REIFHKEZEW

45 dwA K E  Effect of consolidation=>settlement, Trees °

=~ FRREMBRE

Mok ¢ SR E R AARB I B A AR B KRR

u}

Bl 0 ¥R & @ &% bonding ¥ 2% 5 & delaminate » & k4%

" o3t -

o RELEMHEAAREE R4 > Casting the base concrete and

screed BFEIMIfB A& » RiEE ey Curing» —RKE

¥ K K& B8y Screed » B RE -

o FACGEBERME RREITAR &It FERSE
R T Muh e st 0 R4 crazing AR A E LA A o B 4
AR AR A R @ SRR R 3 M A i ke Sk R RE BAR

% Bk M A & ° % 4o efflorescence, dirt entrapment,
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]

9 ~

AT E MR R ER

module/fungi growth, ChemicalReaction, discoloration due to

weathering effect, inherent tonal variation X 4 & 3441k o
BPeg RC Mgt RBF R ARETH > KREBEHBIR 4

WMIPhERSHBETENEITEH -

WTFEBK LT RS > E Subsoil 454 R #h & KiE >

HERTEEH KRR TERA -

RIERBAK T FIERIERTAREAR AKYE > L ibib 7 H R B KL

R FMEEENTRETRE LEKE XEHF -

MR Aok | RAKER BRAGE T EHMBRBAMAR  THRR

B K BN REFRKA MR » Fixing Hole -

EmRK  BRARRERABDRE  TREBRREE -

NDT JE &g 38 MR

. BT A £ F 2424 Compressive Strength /531 ©

g

SN

BB EREEMEE SR E RGN -

— iz Ak - Core Test, Rebound Hammer, Ultrasonic Pulse
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Velocity, Windsor probe, Cover meter, Electrical

potential test o

o CoreTest: #47L > mERE #RBVE > F8IMEE > F£osn

MEHe  PEARLEROYR K4 Core and Aggregate
Size » & /& #H 42tk Slender Ratio » &7 F & 043U F G148 B >

S ALARAEAL B 0 BRI AT HRIR I -

Rebound Hammer : ff§ B8 47 BIRE@EE > 20 T LK

HRTHRXRDBLLREDE -

Ultrasonic pulse velocity : & gy 3+ BB T kR B » TTHETT Lk
& Void & crack 4 & ° #ARRIRE BILARBELER >
20k-150kHz(50-60kHz); Opposite Facing; iE#& % 95% &

+-7Mpa; Not above 60MPa -

Windsor Probe : sAi8 At B h k% REARB T
4% 8,4 Compressive strength, uniformity, quality of concrete,
mortar, brick, block &3> =R —EHFR P SRE > LF
MAXBREERE  RBERIBIEED Sem» EHER O5%K

A #43i% 20%Mean strength » i& A # 40Mpa 3% 2L F &) Concrete °
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o Covermeter: i B Eat i # > T4t & L4 B > AR BRIE

go

o Electric Potential Test : 322 3& 1L 4842 /& 4k 9 7T 45

E AR RC &4 8E R L E -

I.  Durability of Concrete Structure B 89 R B E R & : AL R A%t &

by

o B FEIREIEFE F | non aggressive water and soil, severe rain,

condensation, sea water spray, corrosive fumes, abrasive action °

o ##4EM  concrete % iE M R 3% E » W/C ratio, Cement
Content(Degree of Hydration), Curing, Degree of Compact,

Present and absence of crack -

D RECRFEMMBEIREFE B R ARBEERS
WLk E RHABIABRBRET > Rl &M RSN

ERRHE -

0 T EHXME TR AAKE > Subgrade 5L > Concrete

LEMBRBE  BRRES REBEMH BT BH LY



A RBEAR o

o 584t484E - Complete surrounded by concrete and with certain

cover distance °

1.Coverdistance : AN H B FEHIEIE > D EH T R B TR

Are

2 °

2.:& % Cover &9 B &9 © # ¥ steel #v concrete 44 » [k steel

JE &% > £ steel 5 K o
o RC Behavior: Tension & Compression, Shear, and Bending,.

o RC: E#94& & shear stress & development from flexural crack

Bk -
II. B4, RC &#41% | Cracking; Spalling; Disintegration °

1. 34b4mAR ey 8 4%

o0& — EiLBEE LB AR > B DM e BALEE -

048 A% A 5 AR (Fe2t) » KR A fb4 m e #&(OH-) » sk 415 A

Fe(OH)n » 4& A At4h A K (Fe203+H20) -

DR RE  TRERE > AREHEEM > 3P ARERE
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RE -

nd N ETRGBEMTZBELEZRB T > ZRBEEMAEN
ARARER I & — 3 RE > st PH (A4 K R P 89 — R ibs

1K

oCarbonation : 5 g, — BALSE R KRN E ) SH BT HEER

M REPBE -

0]y concrete Fj FLIR 3B LA R ST IR AR 6 — B AL45 R EFLIR By ok G

R R & °

DB SRMAEMAELERS  MERABRANERRR -

oJF eheh B

1. s b E £ R

2. MEESRRERL

3. REELHNEERBBRE LT K

oCrack in concrete table/Characteristic and Cause of Crack table.

oCrack 4-#%8 :
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1. Immediate structure distress.

2. Areduction of safety through corrosion of steel.

3. Lead to malfunction of structure evidenced by leakage,
sound transfer, damage to finishes, and unsatisfactory
operation of windows and doors.

4. Aesthetically % £ #, unacceptable.

IV. 8353845 °

FHERA RAREREARE HEARREARIL X8

BEEHRERTAR RARTHRALR KRR ISR

O
EERE -
o EFHMEIRE
1. AF@ERURBETR
2. EoR&ERTHRal gl
3. REEAZFLLEAHRE
V. BEiE:
. e EBEEBMAFE LB

WMk

L BT EH 0 B A

fFTEBh R R 8 B P e ey IRBIAA A -
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2. EEEH : Crack 84t » Tilt 3K -

3. FE % Strain ¥ B % /& : Mechanical demec gauge and stud,
Electrical resistance gauge, Vibrating Wire gauge. Inductive

displacement transducer °

VL 1532 B %1t -

Lo ARBRF A PR
o R-TH#E A48 5%
o ARG
o BHEAH

o TEEHK

o 1tBRE
o HEH
o BERAER

2. WBEHEHAMNEEEE
o KAERHMKE
o B

o EAFMEREALEEEXRBEKRL
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% @544 ° Surface Patching

o fE4Z47 Feather Edge °

o MEHMER B #r e ey Latex-Modified Mortars & # & 69 %%

AHAM -

o  6-25mm => epoxy mortar. 25-50mm => latex modified
mortar. 50mm => conventional mortar or concrete.

o Patching 24 %  BERREE > BHEFMHRREL 2 X

mAER NG -

Crack 5 X, R 545 ¢

o A X : Active cracks(moving all the time). Dormant Cracks(do

not move). Leaking Crack(content water) °

i.  REFCrack REREE  FRA—RALFHHB KX -

il. RERBREIABRERETRERKNBRE -

. ZEEARENGRE HRAMREBAIATALEIME
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B A

iv. EREENEE > BMHAHSERAERBRT -
v. B RRIRE 0 RIS E A A -
M AL

REF A B hodr & & BAE 0 o RIE3T > RESE K

Himik S & a0 BBRS -

Z2EEARRA R st IS4 B RAF KM B

o

R KA F BT Ao ERIGEE M mE

BRERXTHY -

AR EI M Additional Steel Beams to reduced span
length, Additional Steel Beams to increase load capacity,

External prestress for Slab

SRR EA  Adding steel section, Enlarge Section,

Additional Reinforcement, Additional Steel plate at soffit,
Additional Steel plate to improve shear resistance, Increasing
shear capacity by Bolting.

444 ¥ H 4 %1% © Enlargement, Additional Bracing,

90



o BHEHENL

® FEA:ZHRE EEFF BH
® HRETLA  ORATHR o BEMS
® R EIFEM 4 ¢ 5 carbon »© A% 4k 4 aramid » IR M
glass % -
o &% carbon B A4k %4 aramid F 5L 2% 5 -
o IEH glass 7T B % TRk o
0 HWHEBRBERXEIRBE AEBETRIGBEUEHE
& 0 mNRE o
o EH¥# 8 BRI A S SAAM AR L e B -
o HEEH-

o A% A : carbon200C, aramid600C, glass1000C -

37 B/ EE

0 EAARRAELRMD HEEA R

o BFEERE:

1. Objective B £% :

o Identify decision makers
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Provide optimal solution

Long-run profit maximization

Satisfactory profit

Five Important Parties: Owners, Employees, Customers,
Supplier, Government

0O 0o oo

Constraints & %1

Alternatives 7 &

Time Limits 8% Fi

EMAERIEERM REOEFLAAHRRAFLEH &K

PE AR

# % K Idealized representations in terms of mathematical

formula

HER X TIEFER

1. Decision Variables: (d.v.) To represent all quantifiable decisions,
could be number and yes or no.

2. Objective Function: the measure of performance expressed as a
mathematical function of decision variables, (Z), (¢ i).

3. Constrains: All restrictions on values that can be assigned to the
dv.(bi),(ai).

4. Parameters: Constants used in the constraints and objective

function, sensitivity analysis, (Ci).

LP model: Linear programming Model
1. All constrains and objective functions are linear.
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2. Three LP solutions: Feasible Solution (Solution that satisfies all
constraints, all point in the feasible region) and Optimal Solution
(The highest and lowest point in feasible region), Infeasible
Solution (at least one constraint not satisfied).

3. Objective function: linear.

4. Constrain: Equality Constraints, Inequality Constrains, Sign
Constraints.

5. Integer value or binary form.

o Optimality Theory:
1. Feasible region for an LP is a convex set with finite extreme
points.
2. Any LP that has an optimal solution has an extreme point that
is optimal.

o Several type of problems:
1. When you have No feasible solution: it means you need exam
constrain and remove redundancy constrains.
2. When you have Multiple Optimum Solution: One of your
constrain functions should be same as the object functions.
3. When you have No Optimal Solution: infinite, we need add
more constrains.

o  CPF solution: Corner point feasible solution

1.Bounded feasible region=>>Solutions and at least one optimal
solution.

2.The best CPF solution=>optimal solution.

3. If there is exactly one optimal solution=>CPF solution.

4. Multiple optimal solution=>at least two CPF solution.

5. Optimality test: If a CPF solution has no adjacent CPF
solution that are better then it must be an optimal.

o The Solution Concept of the simplex method:
1. CPF method first
2. TIterative
o Set up to start iterations, including finding an initial CPF
solution.
o Is the current CPF solution optimal?
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o Perform an iteration to find a better CPF solution.

3. Choose the origin as the initial point.

Search adjacent solutions only.

5. Search the adjacent solutions along edges radiated from the
current CPF, choose the one of the highest rate of improvement.

6. Optimal check: find any of the edge give a positive
improvement in Z, if not optimality has reached.

P

o Setting up of Simplex Method:
1. From Original form of the model to Augmented form of the
Model.
2. Convert inequality constraints to equality constrains.
3. Add slack variables=>Augment solution.

38 MARARE N EE
o @EXAEEH A% 2*TSMVA/66KV # & transformer #%

A% 22KV, Monitoring by BAS located on control and
operation room °

o RAZREZHH SEMW -

o F —HEHE 8*1.6MVA/22KV 3 & transformer #% g}
415KV -

o B KA 15*1.6MVA/22KV 4 &y transformer ## gy
415KV -

o %8 E & tariff rates for electricity -

o FEEHGRAMR T % 300billionWH -

94



o Open ring design for multiply powers resource.
o Essential Load and Non Critical Load.

ZERARK

o Air condition chillers motor utilize 6.6KV switchboard
supplied from 2*7.5MVA 22K V.

o Chiller, Cooling tower, Air handling station, Fresh air
handling station, Air handling unite and Fan coil unit.

o Chilled water from handling station and units pump from the
common header.

o # Variable Air Volume box A f/B X3 H| T4 4 B4R
1. Airduct ¥ &9& A
2. Supply Air ¥ &y:8 5
3. Chiller water & ¥ 89 &R A

4. 4& M temperature and flow sensors to 5 4% heat
load
0 %EAMXEBRZAYBNRATHAGEHBHEIRLE &

4> One supply fan and one exhaust fan » & 2 4 Z /AT R

RE-TEEFREABRZRRRY ERTE -

=Z~EBH A%
0 AXKEETHAGIETH KR CRESN LR ITE £9
FOBET— B LERAGEHKE BEBREEAE

#h o BHibrr A B KBHEREGHF] o
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m}

W ATER

AKEFAGHHEERBER > S HETREKIS PR

#% &5 automatic rescue device &% B 85T H TAL IR AL -

All single lifts will home immediately, Priority is given to
passenger lifts followed by good lifts for lifts that are in a

group °

12 % #; Baggage Handling System :
ZRBAMBHS  $8 - ¥A8H - 2E8H
F & - Check in counter then race track.

¥ B # : Check in counter, Manual encoding station

according to flight number, Sorter, Discharge chutes, and
race track or Spur.

£~ 4 & - Airline sent the Baggage Source Message for their

bags, match the IATA tag number on the bag with BSM,
Read code by automatic system, then place on the exact
conveyor or tilt sorter, Check in counter, laser scanner, Tilt
tray sorter, Race track.

BHS & T 7] 7t 48 Ak,

1. Conveyors: transport baggage from one to another

2. Plow divert: 438 14+ & conveyor

3. Vertical Sorters: conveyor, one level to another vertical
4. Power curve

5. Tilt tray sorters: send bags to respective racetrack,

manual encoding stations, early baggage storage
6. Auto tag reader: laser scanner to read 10 digital IATA

code of bag
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7. Race tracks/Make up device: carousels; able to hold the

bags

8. Claim belt

“5BHS #ER £

1.

EIFT G A

PEL S

. % B B & %k A B2 - A 4 recovery system

WERERE

. BTk R

A B 24k

FE RS Ed. & &Y C X

445 BHS 224§

- RERY

A%t A8 running conveyors belts and rollers, switch off the

power

. No walk or sit on conveyors

— A% Conveyor 414 R4 -

1.

Belt running out of alignment: undue wear on the conveyor
belt.

Noise from bearings of pulleys motors or gear boxes: worn
out bearing.

. Belt tension too low: slippage.
. Belt torn due to baggage with sharp corners.
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5. Failure of drive motors.

0D 2BHALKERAE:

Bar Code Tag Printer

Over size bags

Regular cleaning: scanner, sensor, wooden trays
Inspect of the sorter tray wheels

Check conveyor speed

Sorter netting

ARl

A REZHAS%PLB

o Three methods for enplaning and deplaning PAX: Passenger
stairs, Mobil lounge, Passenger loading bridge.

o PLB#H4#:

1. Gangway: One end fix and support by Terminal; the other
end is supported by Rotunda.

2. Apron Drive: PAXWAY, telescoping tunnel £ 5 °

o PLB #4F :

1. #2 Docking System £ & -

2. Ground licensed operators and by a control console located
in the cab.

o PLB%Z2%KE:
1. Electric Limit Switch Stops : 3 — 35 % 4 & & #0g 33 4 4
BEELE FAEBE FITITRAOEES LD RSB

BEKA SR RGN AR ERFRAE
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HIRAF RO o
2. Mechanical Stops : & F1% 1k 4% 9T ] A MRS 0L o

3. Automatic Leveling: B 8388 5 B % £ R HE W A
&, o
o PLB %4
. #i5fioe@m AR -
2. BMIFRBEEREELERN -

3. MMER-

39 BWMEREN 2B
39.1 %4 B 81t & 4 BAS

1. BAS ##] ER B4 > &4 BRAET 24 BR4A

Ba>EEREREMN  BIERKRE -

2. iEwH#35 BAS %32 4 4 A Fault Management Center » 8,45

ER G FLIEHNRETARIBRREBE -

3. BRBAMEEERELEN  Srofktbx > TG R

BELE S BrRFEEA -
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BAS B® % ¢

o RVEREL S RAERB T UM -

o RV BIEAN I -

0 RIVEERA RESOREEH 4GSR HE R BR

> o

~

o R IEE LSBT R -
o gheeE e

o FhefRRME o

BAS &2 4 :

o Automatic and comfort control that satisfied individual
building tenant and occupant’s need.

o User-friendly man machine interface with on line help
screen that cut down the operator training hours and
effective multi-buildings network control results in lower
cost of operation.

o Effective energy management that provide cost effective
building facilities operation.

o Optimized control that prevents the torn and worn of the
plant equipment that helps to bring down the building
maintenance cost.

BAS % #uohsk
o BHERTEREE

o BEREXIESH

]
it

%
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o REREHN

o RENH

o SR

HEMGIRA BAS i 6 A 4H T 5 8048 ¢

o High Tension & Low Tension: incoming and out coming;
circuit; breaker; transformer

o Heat, Air-conditioning and Ventilation: Chiller cooling
towers and pump, AHU, Fans

o  Fire Alarm: Smoke detector

o Fire fighting: Sprinkler pump, Hose reel pump

o Plumbing &Drainage: pump tanks

o Elevator: lift and escalator

o Security: Motion detectors and CCTV

ARBAS i@ BB A RA ¢

o Lighting system and control

o Boiler

o DDT (direct digital Control)

o Power Monitoring

o HVAC equipment

o Gas detector

o Chiller plant

o Paging system

o Lift

PEH R

o Time Scheduling

o Event and demand control

o Alarm Management

o Trend and report
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392 g Reik

o Study has shown that the establishment of an energy
management program at an airport can result in a reduction
15-35% energy.

o The energy conservation study should involve detail analysis
of what equipment? Lighting, Power, HVAC.

o For the purpose of managing energy flows within buildings, it
is useful to classify energy usage in terms of building,
distribution, and conversion loads.

o What are the energy consumption depending on? The design of
the building and its system, the mode of operation and the
quality of maintenance.

. BEMIIRARERHLEEN BB T3 Bk #
BER  AKEE  RREMREMDEE A %%

i RN BB LRSS -

2. BAEEEMERMANOBY  EoMEE R AW £
#H K F & #(Building energy load) » 5% & #

(distribution Load) & #% 14 & #%(Conversion load) -

3. BMAF AR BB N R EHIRE 4R BTUor
KWihr > HAE2EMA BRI~ f4E - B 442
BREBZABRHEE ZHRABHERZGEN &

ENEBH MRS RTE
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ot B AR - X a4 & #(Parasitic Loads) st R AE %1% 18

ROHFME wRERE  LERREAMTHBIELL -

HBAR EERBRABABRE T AKERKE
AR

FRAMEHEARAENEMR A4 EE PB4

B s -

AE R AL & &4 © life cycle cost and initial capital cost °

A€ R & 32 £ (Energy management program) :

0 EWMERABEREEZF AL

0 REXAENSEIRMNERGREEREY
SRR & AR

D AEREIZE BARAN 15-35%8 58

HAE RO E
o 2% AT A& R KX i (Building siting and physical

design) : solar radiation, shading °

o ZE Mk (Building Configuration) : Geometry, Height,
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Orientation °

3 #3+ % (Building Plan) : design period, including

the equipment location of no close temperature
requirement, Grouping the similar environment
requirement room, natural illumination and adequate
isolation, distribution consumption, heat infiltration at

door entries and baggage area(<T XL % B B £ P9 B J&,

AR AE) o

# M o3& ¢ (material, insulation, color) @ % # (Low
U, few glass window, thermal barrier) » ##x (reduce
undersurface exposure, isolation layer) » X ft R

(proper color, glaze, double roof) °

BZER

L EnB—GMEBE—HIhEE—BEMELARE
gL

2. ja{U T AR

3. BiGRAFRE R REAEEKE

4. F4EF R4z

5. FARYESI BB RAEIEIE R

6. RELXABHEA: AHBORY > A MHar
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7. ME R RJEJE  lumen/watt ©

8. B AL ¥ okt ¥ (advantage) TR AH BHIAE
#%(400-3000Hz; & 50/60Hz) -

9. BRAE AL LHMEGRAE -

10. B R d e REEEF A -

1LARRERT BB LGAE -

o Eh&aHK:
. ERARENRAGENFREANEETR o
BEB K > T RA B hArE
2. HREMETENRIBBMEBEALTK -
3. B %Iﬁv%ﬁﬁ&%ii%iﬁ%% °
4. ROGRBREHBBAR -

5. mEHERE -

o HVAC wm#i@REETHESL
1. HEEHMABER,HIBEXR -
2. HRARFMBARHKK -

3. %'fﬁ/ﬁr‘ﬁﬁ /ﬁéﬁ:’v\i}‘;ﬁi °
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4. HhoBHE R ARD BB R

N\

5. RBLEBERUIABRSGEALERTA

% -

6.  Dual Duct & Multizone system % #k 7% 5,246
BIEEAE o

7. FER VAV R ARERETH M -

8. BHURMRD HA

9. BABBBREIZRNRBERI -

Bﬁ/%

gn\

&h

. #EE
11. %%

1
ﬁ

TR o

12, AHIEH PO R

o JEAHEARER BEEABACEIK -

3.93 MG E M KR

0O BE AR EBESH KR Wi kR K
EEYH A AT EHBAB R RELEZRELEZTFHE

Fire Safety Bureau ¥ 355 K £ 2% £ -

o BEeHHAeNKRGEFRe  EFEMG BE L L4
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0 FUMEREMEEAHMEM B 5N RE TSN

IA#% -

o FBFKEAE%:
1. BAHAERTHEMAKKE DR ERERTEHEAR
B L PR BRI
2. B E&{AR%H5 ¢ smoke detector; heat detector;
flame(infra red/ultra violet)detector °
3. ¥4 Z 4 ¢ fire alarm call point °
4. R % % Suppress system : water sprinkler, gas flooding,

oA K Py b A

W

BRABERELETELEE B RGE -
o [y k## : Paints, Coatings, Penetrates °
o AU K ERB e RE R -

1. £ & d % 3% X iEHR E 2 Overhead Foam Water Deluge
System #B7% > HRAMRERE T RMB S i L2

Automatic Foam producing oscillating nozzles 4 s, °
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. Heat Detector: The rate of rise in temperature device,
usually sensitive or ineffective, Optical detector (infra red
detector/ultra-violet detectors).

. Foam Concentrate: Protein (Level A), Fluoroprotein (Level
A), Aqueous film-forming foam (level B).

. The piping system connect the water supply and foam
concentrate system, the pipe on the water supply has include
the automatic valve controlled by detection system, Valve
open water and injected foam concentrate into then have the
foam solution. Then sent the foam solution to discharge
system where air mixed.

. Air aspirate device with Overhead Foam Water Deluge

System : RS EREA2ED -
Non-air aspirate device with Overhead Foam Water

Deluge System : {6k ZRV 4 &% -

124 7 K 89 Foam concentrate % f7 # X R A8 M BAH B F
BRpRi%ztad -

FR2A4EEREAKREERA AALEHEFES

BT & F B -

3.10 R R 4%

1.

Bph—BPFI@RE—H % ARETRAFTANE -

%0 B EHAE SR L1 5% o

\

HEENEMA R | L HhEE B 2RALE B
E R ii)ﬁ BB KNBE S ERESR #%i%&b.raﬁ N

NS
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3. BE
o REENREIMEY XIEBRRFF

HEBRGBEH LR

O

o BAKBEREER
o B#HEKERS
o FHAMAY

0 EAEHEREETRNER

g~ HZ

Mk R ERAELE LM T XIRYE - RERH AATEMR
FoOHNZERERBAIA SN XA R THELRKEN A
NECIGBETRRE HAZASLBERS > ARRBMERA
MIGHENRG  AHABRSEFRETENMORZ R EREARE

175 & 2 9150 AR SETR DR AT A8 B BEF £ A B 3R -

BARRIEHMN AR MRS R EARMAR S AT £
AR HARBF ARSI 2 B EH > BEEREAFTHESE
— BRERBERMLAYETORMAE =ZERE  ANBURERTE
IS RSEEEMAR R EERS A 2003.11.27 AT F KRB RAL S
YETORERAREREZ R RS EFAEE  BREERER
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REBRRBRARSZAE ) =  BRAABRBGRECT RRE
2B RS RAREY  ZARENBR T EIELER L&

BAKBERABAT BREET IR EERIRAFEZAELE
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