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(Homer et al., 1997)

211

(Replacement)

(Life Cycle Cost)

(Corrective Maintenance)

(Repair)



212 (Preventive Maintenance)

> (Downtime)
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Arditi

(Condition-based Maintenance)

(Monitoring)
(
3
Homer
2.1
Nawakorawit (1992)
2 (Korkaetal, 1997) 1

(Planned Maintenance)

(Overhauls)

2.2



Listof hilding's
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1 l maintenance
| (CBM)

[ US items ]
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Canthe

. Can the D
condition of the US! coc;idéueog'cg;he
be monilored?
moniored?

Tiq\e-bnsed

Is tha cost of Is the cost of is the on-lino ma'(q}g%"@
applying CBM less applying TBM less condilion monitoring
than the cos!t of than the cost of bchnl?:éo av?rlable

and cost-

applying FBM? applying FBM?
effoctivo?

Condition-hasod Failuro-bnsod Time-hased Faluro-basod
maintenance maintenance maintenance maintenance
(CBM) (FBM) (TBM) (FBM)

2.1

(Homer et al., 1997)



Yes No

Is the task planned?
[ \/ ]

Planned Maintenance Unplanned

Is it a breakdown? Yes Corrective <—NL
Preventive Service Maintenance
Yes
Is scope of work known? No
| \/ |
Routine Maintenance Deferred Maintenance

2.2
(Arditi Nawakorawit ,1992)

(2) ( planned Maintenance)

(Planned  maintenance)
(Unplanned maintenance)

(1)
(Inflation) 1 '

@



(Kennedy, 1993)

2 (Franlund, 2004)

(1) (Task Oriented Contract)

(National ~ Standard
Contracts) (Comité Européen de
Normalisation: CEN)
2.1

2) (Target Oriented Contract)

(National Standard Contracts)

2.2

(Spedding, 1995)



41
42
43
44
45
46

51
5.2
53

(Heading)
(Objective)

(Site)
(Location)

(Impediment)
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6.1
6.2
6.3 (Warranties)
6.4

6.5 (Incentive)
6.6 (Insurances)

6.7

(Financial guarantee)

11
12
13
14
1.5
1.6
1.1

81

82 Confidentiality

83 '

84 (Liability)
85

86 1

8.7

88 /
89

8.0 '

8.1l

8.12 Validity of the contract

8.13 Notification

8.14



221 (Asset Data)

2.2.2 (Condition Data)

(Facility)

Spedding (1995)
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(Subjective)
ASCE BS
CSA (Hudson et al., 1997)

Composite Condition Index (Hudson et al., 1997)

Lee  Akton (1997)

Uzaraki Burley (1997)
Building
Condition  Index 0-100



(Sub Component)

(Sub Companent)

(Condition  Inclex)

23

Building
System 1: System 2:
Structural Plumbing &
Sanitary Service
Component 1: Component 2:
Hot water Cold water

Pipes

Sub-Component 1:

Sub-Component 2:

Vales

Sub-Component 3:

Tanks

2.3

Burley
Component)

Lee Akton

(Uzaraki Burley, 1997)

Uzaraki

i

(Sub



2.2.3 (Operating and Maintenance)

(Spedding, 1995)

Spedding (1995)

(1) (Cost per Area)
(2) (Cost per Occupation)
(3) (Cost per Property)




2.3

Abdul and Al-Hammad (1995)
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(Kennedy, 1993)
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2.3.3

234

(1995)

(Cost Index)

Abdul

20

Al-Hammad
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Sirajuddin

(20%)

Al-Bulaihed

54

Sirajuddin Al-Bulaihed (1996)

50%

= X 100

(10%)
(30%)

(40%)



11
12
13
14
15
16
17
18
19
1.10
11
112
113

21
2.2
2.3
24

2.2

2.2

(Job location)
Supporting service

Previous maintenance contract

24.1
242

10

10%
15

15

10
10
100

30%
50
10
10

23



2.2

( )
25 10
2.6 10
2 100
20%
31 ( / 8
)
3.2 8
( I )
33 3 8
( I )
34 8
( l )
35 8
( 3/ )
3.6
36.1 (Working Capital) 10
36.2 (Net profit to gross revenug) 10
3.6.3  Current assets to liabilities 10
3.6.4  Total assets to liabilities 10
3.6.5 ( - ) 10
3.6.6  Remaining hond 10
; 3 M)
40%
25
(Req. Job Description) 25



[N
o

2.5

Index, PI)

2.2

4
(Job Descrintion)

= (50%) +

(50%)

2

25
25
100

(Performance



Abdul et al. (1996)

2.3

\4

(Productivity)

Program)

(Safety

2.3

26



2.6

26.1

2.3

System)

Breaker

21

()
5 7
6 6
(Organized mobile offices)
(Subcontracting) 7 4

(Power Distribution
/
Main Circuit
Sub Circuit Breaker



28

. . .2522
(Standby Power System)
/
2,
(Lightning Protection System) (Telephone  System)
(Master Antenna Television System)
(CCTV) / (Access control) (Sound
System)
2.6.2
L
(O
2537) 3

(Hydro



P

pneumatic Pressure Tank System)

(Booster Pump System)
2
2
10
Relief Vent ( , 2527)
3.
(
) (
)
(Septic  Tank) (Anaerobic
Microorganisms) (Cesspool)
(Soil pipe)

Imhoff

(Anaerobic Filter)



(Activated Sludge)

(Contact Stabilization) SBR' (Sequencing Batch Reactor)

(Rotating Biological Contactor) ( , 2537)
263
(  2540)
1 (Window Type)
2. (Split Type)

Outdoor Unit Condensing Unit
Indoor Evaporator Unit (Fan-



Coil Unit - FCU) (Air
Handling Unit- AHU)

(3-30 )
Condensing  Unit (Air
Handling Unit - AHU) ARU
AHU
AHU
Supply Air
Return Air
AHU
3. (Packaged Unit)
( Packaged
Air-cooled Air-conditioner) (Packaged Water-
cooled Air-conditioner)
4, (Water Chiller)

Packaged Unit

Condensing  Unit FCU



2

Packaged Unit

FCU

AHU

(Refrigeration Cyclic)

FCU AHU Packaged Unit

2 Air cooled Water Chiller ater Cooled
Water Chiller

2.6.4
2
L
( ' (Fire Pump)
(Standpipe) (Fire  Hose)
) (Sprinkler)

(Portable Fire Extinguisher)



(,2504)

qunolufedggnos
WewlWindKulo (manual)

L 2}39 I
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24 (,2504)
265

25( 2540)
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