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Abstract The university facility is made up of multiple buildings and has many maintenance items. In addition,
administrative constraints need to be handled within a limited period. Most maintenance work is small scale and
multi-work construction, such as waterproofing, needs to be organized. The facility manager makes annual unit price
contract with a maintenance company and carries out the maintenance work. On the other hand, delay and rework
is occurring because existing maintenance work performed without scheduling based on the manpower input. This
study proposed a scheduling model that can support the facility manager to manage maintenance works of multiple
university facilities at the program level. The model consists of three stages in order. In object analysis, details of
the maintenance items were analyzed and the quantity is calculated based on the quantity takeoff sheet. In resource
analysis, the craftsmen and construction period of detailed works are derived for the effective input of craftsmen. In
scheduling, the priority of each work and the optimal manpower input are derived. The optimal schedule is selected
according to the goodness of fit. The applicability and effectiveness of the prototype was evaluated through a case
study and interviews with case participants. The model was found to be an effective tool to support the scheduling
of maintenance works for the facility manager.
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Table 1, Definitions for maintenance

Law Contents

Special act on the
safety control and
maintenance of
establishments
Article 2, 11

- routinely inspecting and maintaining a
completed establishment

- restoring damaged sections to the original state

- other activities necessary for improving,
repairing, reinforcing the establishment

- an act of managing a building by its owner or
manager to continuously maintain the site,
structure, facilities

Building act
Article 2, 16-2
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Table 2. Number of maintenance and rework items per
year
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Table 3. Construction completion ratio compared to
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Table 4. User importance index

Work Number of points Pl
ork type ) 2 3 4 5 avg.

Waterproof 0 0 4 9 20 | 4.48 5

Tile 3 7 13 6 4 | 3.03 4

Steal 2 9 14 8 0 | 285 3

Window 1 0 7 11 14 | 4.12 5

Glass 1 0 5 18 9 | 4.03 5

Painting 5 10 | 15 2 1 2.52 3

Interior finishing 2 5 21 2 3 2.97 3

Roof & gutter 4 6 11 8 4 3.06 4

Space alteration 5 8 10 8 2 2.82 3

Demolition 5 12 7 6 3 2.70 3

Carpenter 13 12 5 2 1 1.97 1
449 A ) 7 el v 71EA Al B
Qo ARAdE A2 49, Wt 101 o] A
AFAA A7t 2910 WHS T T TRk,
AR S8, AFEA Tkl digk ZFEA7F 742 4.0,
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A9 APRAS A3 gev] ol Hed 35

| HFFAL 9459 Table 59+ 2th

P= Ww; X CwyX Uw,

here, P : Maintenance priority, W : Work type IPI,
C': Case IPI, U : User IPL, w;: Work type weight,

work order w,: Case weight, ws,: User weight
work order | completion | (@/@D)X " ) o
work type D @ 100 IPI Table 5. Maintenance priority
Waterproof 7 2 28.5 2 Importance Index .
Tile 16 4 25 2 Work type Type | Case User Equation Priority
D © @ result
Steal 1 1 1 5 S
Window 0 7 16.7 1 Waterproof 5 2 5 42.5 2
Tile 4 2 4 35 4
Glass 6 6 ! 5 Steal 2 5 3 315 6
Painting 55 15 273 2 Window 3 1 5 33 5
Interior finishing 40 8 20 2 Glass 3 5 5 43 1
Roof & gutter 8 3 37.5 2 Painting ! 2 3 20.5 9
- Interior finishing 4 2 3 31 7
Space alteration 14 8 57.1 3 Roof & gutter 2 2 2 2% P
Demolition 16 6 375 2 Space alteration 5 3 3 37 3
Carpenter 1 5 20 2 Demolition 4 2 3 31 7
*Importance index Carpenter 1 2 1 12.5 10
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*CDP
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here, WD, + WD, : TI+T3 work duration

WD+ WDy @ T2+T4 work duration
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Table 7. Priority of the case
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Table 8. Fitness evaluation result

Labor Cost Fitness Work Duration Final
(thousand KRW unit) Fitness Fitness
case
WCrims | WCrors | Fitness | WDr 13 | Fitness

® @ R=0/@ ® ®/*26 | @xO®

740 | 120,561 78,209 1.5415 35.50 1.3654 | 2.1048

741 | 89,927 86,821 1.0358 14.92 | 0.5737 | 0.5942

742 | 80,892 83,291 0.9712 13.50 | 0.5192 | 0.5043

150,000

Cluster | Bldg, Space Priority 743 | 168,418 | 50,116 | 33606 | 69.79 | 2.6843 | 9.0207
@ @ 7441 116,185 68,751 1.6899 30.71 1.1811 | 1.9960
A 3F center hall 6.53 745 | 135,949 53,081 2.5612 43.79 1.6843 | 43138
E room 311 6.64 : : : : : : :
1 A 4F center hall 6.87 | 7.01 *Winter vacation: 2/3 ~ 2/28
E 3F hallway 7.40
F | room 201 7.63 AtelA-g A= Table 9, Table 10, Fig. 49} 2t}
C 2F conference hall 7.00 717‘5 _—JO—V_A]_ dzde 7¢ 30%]0](219_‘/]_ —Er‘?j?l% 201 7
) B door between 405-406 7.50 767 o] = ] o1 i]oﬂ/\ o o)z _] Eololo
. =7 = Ed L
E 2F hallway 766 Tl oA = 07:”—| 1 5% 17¢ 5 ‘—H THUE
E | BFI room 108 8.50 1021 7129l A dAAGAAE 39 1499 SAPL
B | door between 529-530 7.50 2gEo] 7]E Altdl KTt FAP7r] 1399 ©@=H )
DT from sde o 27 AEANG WH B4 Fe] A eIt 3
B room 405 7.85
O BR I = Aol Al ZF 9} VA
5 | room 406 200 & e TAPE F2 590l AFEo] ghaF I gl
B | room 529 8.28 th 2 TAME 11%7F ZAE A, sl Al
3 [ B | room 53 830 | 845 7] wjRo] Amulel AV|E Asl@ el Hojo|r)
C room 116, 117 9.00 7]?‘,:_ A]'E:“'E‘ %Z]%E]‘?jiﬂﬂ ?319]7573,3& _35_/\]_7]_ = 53
C room 310 9.00 -
Hol TAMFR AN & ¢ 7] wiimel A ekte] AR
C room 329 9.00
D | room 510 9.00 T AAEA vl AL itk
B SF floor outside entrance 9.50
Table 9. Result of scheduling considering input
workforce
350,000
Object Total duration Total cost
s 300,000
(=]
S s Case 178 days W342,460
£ 200000 Application 39 days 304,899
s result (W139 days, ¥78%) (W11%)
2
2
°

100,000

50,000
L 50 100 150 200
Total Duration (unit : day)

Fig. 7. Simulation result based on input workforce
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