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ABSTRACT

KEYW ORD

Purpose: Governmental research centers have main functions to prepare the research goal and to conduct the Z3 3T

various activities to get its outcome. Therefore, the research building is important for researcher or worker to keep

R
PAES

the its function and performance. It needs to make a plan the maintenance framework such as work area, worker R

preparation and repair cost to prepare and forecast the building performance. Among these, the maintenance cost

should be prepared to supply for the repair amount in time and continuously deposited annually without the burden =~ Governmental Research Building
of transitory pay. In this paper, it aimed at preparing the forecasting model of maintenance cost and repair cost per Maintenance

area. Method: For this study, it surveyed the repair data in research building and apartment for researcher since the

Repair Cost
Forecasting Model

constructed. The forecasting model of maintenance cost is selected with statistics among various function models.

The repair cost per area is prepared in 2020 year, 2025 year of constant and present price. Result: The forecasting ACCEPTAN CE INFO

model of maintenance cost are prepared with the power function model for the apartment for researcher and the Received Oct. 14, 2019

linear function model for research building. When the maintenance cost per area is compared the apartment for ~ Final revision received Nov. 6, 2019

researcher and research building, the apartment for researcher is higher the that of research building.
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Table 1. Targeted Research building

000 apartment Research building 1
Completed yr. 1981 1979
Total area(m®) 4,017 1,846
Elapsed year 38 years 40 years
Function living research
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HorBE AY A4, £ASHAH. A7d A=Y £A olHAE= model), ¥R % (composite model) 5 11719] 43 4= 9et2
god 59 W54 BEL AT AL 2] A 018 1174e] gATEINE BE §3L Table 3.7} 2k,
A= 5 2Aste] 3 5H T Table 2.9F 22 AR A4S v £}
o] 224 olE B2 ATk A - B 59] 224 o2 A} 7|7F Table 3. Estimation model for the maintenance cost
2 212 204 o2 BTt e Algorfm Oers
1" linear y=10b,+bx
Table 2. Survey sheet for the individual research building Logarithm y=bt blln(:c)
b
. . . .| Repaired | Repair Inverse y=2b,+ =+
No. | Name | Function Areza Completion COl‘IStl'll‘CtIOIl Construction| Repair area cost|Others 0 x
(m’) yr. duration type contents . - 2
(m) | (won) 2™ linear y= bO + blx + bzx
! 3% linear |y = b, +b,z + byr® + b,z°
3 Composite v = b} In(y) =In(d,) + [In(d)) ]
. Pover v = by In(y) = In(p,) + byIn(2)
6 by by
S-type v=exp(t ) In(y) =& +
= =+ — +
2. AMH|Z o=@ Growthv y = exp(b, +b,z) In(y) = b, + b2
Exponential y = byexp(bx) In(y) = 1n(p,) + b2
1
= = = =1 = = 1 1
AEL &3 o|F A|7to] Atghe| ufaf tharst datdAto] BhAy Logistic v lb . ln(;*;) = In(p,) + [ln(bl)]
ettt dste A2 et 7152 AB A=A u o
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Table 4. Estimation model of building area in apartment of OOOQO
research institute

Parameter R Algorithm model
Constant price 6.156 1.000
In(repair cost)=kxIn(T)
Pesent price 5.926 1.000

1) T = elapsed year

Table 4.2] OOOOHTF4 oftES] 50| A - B4
AP 2l BAANE 28t 2020‘5# 2025\¢] &=
H-8-& o] &5t Table 5.9F 2ot £W¥7Hconstant price) & 712
= 20209 ofl= oF 62914 A= 0] 4] go] o 4= v, 2025 0]
oF 1309 H =9 ?ﬁ‘ﬂ]gol S, o] A2 1981d ol &%
&3 AJ7ko] AHatEHA AE detrigio] £AZ 07 XK=
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Table 5. Repair cost for building area of 2020, 2025 in apartment
of OOQOQO research institute

Constant price Present price
Repair cost Repair cost Repair cost Repair cost
(hundred per unit area (hundred per unit area
million (thousand million (thousand
won) won/n) won) won)
2020 yr 62 1,550 26 667
2025 yr 130 3,259 54 1,364
2) 714
ZIABE FF AoEE Ak AR AdEd 34, 2.5
AN BA, b2 5L BA BA 5S B 4 Aok A4
(elapsed year) & =HH 2 5Fof 7 - H4 50 A 2| H]-g3
4]

o) BAE 117]0] 45 ol gate] BAsIYT. Aohdse} 24
=
[e}

+4=(power function)& ©]-&3}
/;j H|-&-& Agst= R E-2 Table

Table 6. Estimation model of mechanical area in apartment of OOOQO
research institute

Parameter R Algorithm model
Constant price 6.037 0.999
In(repair cost)=kxIn(T)
Present price 5.794 0.999

1) T = elapsed year

Table 6.9] 7] - B4 59 vﬂl&alﬂl% FARD Z2HENE &
8t 202013} 2025\ 6] 41185 551 Table 7.3+ 2t
EHIIE 7|F 02 51o] 2020Wofl= oF 409 Y AL 9] 4-41H]-8-0]
AAFEH, 2025W o)1= oF 8393 A o] =4

2 19819Ee] £33 Azte] AT A A
202 AP Aol et A slE g0z P,
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Table 7. Repair cost of mechanical area of 2020, 2025 in apartment
of OOQOQ research institute

Table 10. Estimation model in apartment of OOQOQ research
institute

Parameter R Algorithm model

Constant price 6.259 0.999
- In(repair cost)=kxIn(T)
Present price 6.025 0.999
1) T = elapsed year
Table 10.9] 24235 &85t 202097 20259 9] 44dH]-&

Constant price Present price
Repair cost Repair cost Repair cost Repair cost
(hundred per unit area (hundred per unit area
million (thousand million (thousand
won) won/n’) won) won)
2020 yr 40 1,002 16 411
2025 yr 83 2,077 33 828

3) A71sA

S 2317 Table 113} 2t} 20200 oF 9091 A 0] 24|
t}. o] 22 1981 A0 ZFE 2 AlZto] A WA D2 Aak71%Y

A7 2 571 WA 5 AV HE AR AT o) BAR o R IYHE Ad gt A% Bu g0 2 ke
W o thH]ste] E4% AxtE= Table 8.7 2t} Table 8.2 H7hd
Zeol A7) BB - B2 H| g o] TAS 2AFE: 112 o] Table 1111.. R.epair cost of 2020, 2025 in apartment of OOOC
researcn institute
QF B A5 Ayl EA2Fo] 7}AF oF 5 5t AL me]stl~o i el
g-5to] BAS At BAF] /M FE e A2 ohejgaolt), 5t Constant price Present price
o] e i =2 0] a3 AFHAEE ol HAZ sl &
&< (power function) & ©]-&ste] AHdFE &Y H4R She Repair cost | Repair cost | Repair cost | Repair cost
AH)-§-& At @2 Table 8.7 2t} (hundred per unit area (hundred per unit area
million (thousand million (thousand
Table 8. Estimation model of electrical & communication area in won) won/m’) won) won)
apartment of OOOQO research institute 2020 yr 90 2,261 38 959
Parameter R Algorithm model 2025 yr 193 4,812 79 1,985
Constant price 5.737 0.999
In(repair cost)=kx/n(T) fe: A3
Present price 5.516 0.999 3.2 00478

1) T = elapsed year

Table 8.9] 714l Hoke] $418]§ FARd B4 2NE T
Shel 2020417} 202519] 44181 8- o2 5HA Table 9.9% 2] Uit
Ul 2 9le}, BHAIE 710 2 202096l oF 1391¢ ] 441
go] ol nl, 20250l oF 26919 Az ] 4-4H| o] Sk
O1AE 19819 o] £3H 1 A7bo] ATE|EA A Dspig]
22702 AP Rl Tat A5o2H g0 poa,

M

Table 9. Repair cost of electrical & communication area of 2020,
2025 in apartment of OOQOQ research institute

Constant price Present price
Repair cost Repair cost Repair cost Repair cost
(hundred per unit area (hundred per unit area
million (thousand million (thousand
won) won/nm’) won) won)
2020 yr 13 334 5 148
2025 yr 26 667 11 289

4) F%

O000O T4 ofstE 9] A%, 7|4, A7]FAl 59 444§ A
A& AIA o} thu]ste] B4 At Table 10,3 2ok, A7t
21 O000ATY oFfES] A - B4 Fofl 2 Q% {232 H]-8-3}
73T ASete] A E 117]9] o4& o] &-oke] RAI_E At FA o]
71 F5 3 A2 orelgtoltt, w4 (power function)E ©]
sto] AId4-E A0 R Sl £A4H 8-S Aot 1Y
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Table 12. Estimation model of building area in research building

OO of OOOQ research institute

Parameter R Algorithm model

Constant price 4,916,788 0.966
repair cost=kxT

Present price 2,577,520 0.972

1) T = elapsed year
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Table 13. Repair cost for building area of 2020, 2025 in research A |5to] AALE T

building OO of OOOQ research institute

Constant price Present price
Repair cost Repair cost Repair cost Repair cost
(hundred per unit area (hundred per unit area
million (thousand million (thousand
won) won/n) won) won)
2020 yr 2 109 1 57
2025 yr 22 122 1.1 64
2) 714
B57] wA, F712307] wA|, e A 5o 71 ASE 5F
of #¥=ol & £AHES FIdset divlste Z43 =
Table 14.9} Zt}. o] AL A d 49} & %H]_&g 4474]&117]1942}_
ol

AR olg3to] 2
Y

7}%1— OF5 5} 7/-1% A

il

S|
@3 20] r)r APy ?}—’F(hnear model) =
:

Table 14. Estimation model of mechanical area in research building

OO of OOOQO research institute

Parameter R Algorithm model

Constant price 2,156,516 0.832
repair cost=kxT

Present price 1,106,245 0.843

1) T = elapsed year

Table 14.9] 7|4/l 359] § AR & AR BA20E
EH%}Oi 20201} 20259

04]”5]‘3% 2025& 01]h F 0.99%1 4 A= AlH]go] 54T ©]
2L 19799 =0l E5 5L AlZko] s A e depldge] £
AHor AYPHE 7401] gt sl Rrgor g,

Table 15. Repair cost of mechanical area of 2020, 2025 in research
building OO of OOOQ research institute

Constant price Present price
Repair cost Repair cost Repair cost Repair cost
(hundred per unit area (hundred per unit area
million (thousand million (thousand
won) won/nr) won) won)
2020 yr 0.88 47 0.45 24
2025 yr 0.99 53 0.50 27

3) A71EA

000074 OOAF+&E9] 7| uA, 5717 1A, =& 2

.

Gl e o P B | oS B P B e e e S I R e o R
-8 7ot tim|ste] 247t B Table 16,3} A, 73}
dapet 718 £ fAEe] vlgo BAE 119] g€ ©l
8otol A% A, 11 9] dp7h2dl $AFl 7P gt A2

Pgeolt}h, AP (linear model)Z ©|
1082

St A E e H8-S Aste 22 Table 163} Zrt.

o

Table 16. Estimation model of electrical & communication area in
research building OO of OOOQ research institute

Parameter R Algorithm model

Constant price 3,597,829 0.638
repair cost=kxT

Present price 1,922,511 0.614

1) T = elapsed year

Tab e 16.2] W71 FFo fA T H & q&nd EA0E
4-5to] 20203 2025 9] =4 H]-8-& ¢ &5HH Table 173+ 2
u} HEH7IE J)Fo 2 2020do= oF 1. 404% Aro] f4ugo

[¢)
uaqaqﬂaﬁa%%ﬂﬂ@ﬂ

je 197905 o] 2853 A
Wl Aol ] A|7k0] B8] wret wlel el A sEgoR
o,

Table 17. Repair cost of electrical & communication area of 2020,
2025 in research building OO of OOOQO research institute

Constant price Present price
Repair cost Repair cost Repair cost Repair cost
(hundred per unit area (hundred per unit area
million (thousand million (thousand
won) won/n) won) won)
2020 yr 14 79 0.78 42
2025 yr 1.6 89 0.88 47

4) F3%

000074 OOAF+&E A=, 714, 7] B4 59 T35l
A 499 AR SRR 8-S HIHA50 ofulstel AT Bk
Table 18.7} Zt}. Table 18,2 iAo 5=4u]-§-0] HAE 1174
of grhedl FAFl 7MY et AL AR Idaolnt. A%
&4 (linear model) & ©]-&-sto] Ad4E ¢ W42 o= §4
weul-8-= 45k W82 Table 18.3F At

Table 18. Estimation model in research building OO of OOOC
research institute

Parameter R Algorithm model

Constant price 7,751,992 0.986
repair cost=kxT

Present price 4,081,083 0.977

1) T = elapsed year

Table 18.9] 782 1) A7]9] 2A R 242318 Bgato]
202017} 2025 0] 441 H]-8-2 of| 551 Table 19.9F 2Tt 20204
O o 31019 HE ] S-ATulGo] o], 202590l o 3.59]
845 4ol A3 0k oA 1979950 £5512 AT
SEEEEERETEEL DREEETERL EEPL T B

LR SEAS f&%‘ﬂ_ﬁ}.
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Table 19. Repair cost of 2020, 2025 in research building OO of
OOOQ research institute

Constant price Present price
Repair cost | Repair cost | Repair cost Repair cost
(hundred per unit area (hundred per unit area
million (thousand million (thousand
won) won/m’) won) won)
2020 yr 3.1 172 1.6 90
2025 yr 35 193 1.8 101
4. #E
ATLL AFRAL Mot olof uhE Ced ART AR 4
Y& ST AEHQ AT ATE 2ASH 75 ole, Bat o]
o A7) A7 &S Z71P IR AT ABIRO2A
kS sHA| |t et Aol AT as ALE EiA d4E
3} 7154 59 FAFL AU GRIA, A9 52 Aot
1 Fot pEor fAskE Aol stk ol E f9) 2 4F
B} 7152 A%H R §Ask] At GA B ]§ BDI} 40§
2 479 ATE Relotd ket et
A, AF-F AT ohFES] FA|HHHE SHD Z44
Ve AWEY, A7 olmtES G WH| Y Fypdeo] A
A5 g4o] G2 F7151 st SAZl 1 47 AL

o
2 et gk W, 975 49T4 deE 5w glon]
= e}

AR )
Bahdao] Sl et v oz Sokshe 2 RS 2 9l
ot
A, A%, 71|, 7184 S& AR fAde 8-S Tl W
Aoz Eeh A}, ZW7HE 71RO R A9 oftEE 20259
1,985 H/m' el ¥, A5-2 101 A/ o2 BA = ek o] A
2 571 7159 Q79 ofmtE o] R A A e Hl-go] A
o2 /A veha glgs & 5 At

A% 52 AFSE AT ohmtE] Bt fA B ul gL B
Geb T Mel Bgstol RStk Jeiut ol o] T M
Q13 o].o7] ke 71Bo] 21 g BelA - 715H - 45
2] 219l felo] AP o= mdnt A A el §
of ol A3 & 9 Aok, 123 AT} 2ol FF
Q7 2 2L AzSPo] AGHLE. 1ot s A 4
F27, 7722, 4759 715 5& Yshe 20| ANHA §
e g ALt § A $PAL 5L 5YT 5 A4S Aol
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