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Estimation and Adjustment Model Considering Time Value of Money
for Long—Term Maintenance Cost of Apartment House

Koo, Seonkeun', Kim, Jonghyeob®, Jun, Inyeong’', Kim, Yeongjinl, Yoon, Yousang®, Hyun, Changtaek®
"Department of Architectural Engineering, University of Seoul
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*Faculty of Architecture, University of Seoul

Abstract : From 1960, the government decided to build apartment houses on a large scale in order to resolve the rising
housing problems, However, the maintenance issues that have arisen from the deterioration of housing has not received
adequate attention, The policy focuses only on the supply of housing. By passing new laws, the durable period during
which buildings allowed reconstruction was increased, and long term maintenance plans were treated as important
issues, The government was then obligated to establish certain long term maintenance plans and costs by legislating a
Housing Act and requiring it be adjusted every three years, However, when planning long—term repair costs, doing so
without considering the time value of money would become a problem, In addition, if differences between the planned
repair costs and actual costs occur, it becomes necessary to adjust the long—term repair costs but, as of yet, the criteria
to adjust such things does not exist, For these reasons, if there is lack of money to execute large—scale repair work, a
building is unlikely to respond to deterioration of housing; on the other hand, an unnecessary reserve or pool of money
can lead to conflict among residents, Therefore, this paper will propose estimation and adjustment models considering
the time value of money for long term maintenance costs of apartment houses,

Keywords : Long—term Maintenance Plan, Long—term Maintenance Cost, Maintenance Management, Life Cycle Cost,
Apartment Building
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Table 1. Condition on Long-term maintenance plan

Initial ’ - Repair Expen
_— t_a Establishment| Revision epa pe Ses
Division| establish- i el i period estimated
ment date estimation | standard
Completion | Management According to Initial
A P g. X ) .g construction
after 1year office provision
cost
Completion| Management According to Initial
B P g. X ) ,g construction
Year office provision
cost
Completion| Management According to Initial
C P 9 X “ING 101 0 s nstruction
after 1year office provision
cost
Completion| Management Revwspn Inmal.
D ) X according to|construction
after 1year office :
actual period cost
Completion| Management According to Initial
E P g‘ X . .g construction
after 1year office provision
cost
Completion|  General According to Initial .
F ) X - construction
Year construction provision
cost
Completion| Management According to Initial
G P g. X ) ,g construction
after 1year office provision
cost
Completion| Management According to Initial
H P g. X . .g construction
Year office provision
cost
. ) Initial
Completion| Management According to .
I ’ X - construction
after 1year office provision
cost
Completion| General Rev@on Initial .
J ) (6] according to|construction
Year construction .
actual period cost
Completion| Management According to Initial
K P g. 0 ) .g construction
Year office provision
cost
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According to payment time,
difference of long term

Improvements

Adjustment standard of long
term maintenance cost

maintenance cost value
) Application standard of increased
No adjustment of long term 8 decreased main ot
maintenance plan
L J Application of discount rate
No applying occurred repair Application of present value
cost error
‘ method
v

Proposing calculation
standard of long term

maintenance cost

Fig. 1. Problem and improvement of long-term maintenance cost
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(Discount rate: 0.97%)

. |Repair|Mainten- . Year
o Repair § Repair
Division| ltem periodjance rate Total
rage 9 amount 5 6| 10 | 12 | 15| 17 | 20 |23| 24 | 25 | 30 | 34 | 35 | 36
(year)| (%)
Heating | Overall | 10 100 | 97,980 | - 88,964 | - - - |87t - - sl - - - | 243,088
circulat—
ion pump | Partially| 5 10 9,79 | 9,336 - - |sarr| - - - | re97| - - |6909| - 32,499
Heating
pipe | Overall | 12 100 | 569,140 | - - |506,887| - - - 451,443 - - - | - |402,083| 1,360,393
(steel pipe)
Heating Pressure
facilities Overall | 15 100 | 45315 | - - - |39206 - - - - et - | - - 73,127
gauge - o
- 9
Heat g 2
eXnCh:r’ Overall | 17 | 100 |65t | - (& - | - | - [ - S| - | - | - [0 - | - | 19822
(heziing) % 5
3 3
Bxpans= | o orall | 20 00 | 1984 | - e I T - - === =] 16368
jon tank
Circula— | Overall [ 10 100 | 79595 | - e | - - - | 65620 - - 59582 - | - - | 197473
Hot=" I tion pump | payiialy | 5 10 7959 | 7,584 - - 6886 - - - e | - - 5617 - 26,399
water
supply Heat
faciliies | excha~ | Overall | 20 100 | 125867 | - - - - - |103,768 - - - - - - | 103,768
nger
Total 16,920 | — | 161,235 506,899 |54,584| 107,245 | 266,533 | — |451,467 | 13,974 166,877 |91,033| 12,701 | 402,009 | 2,251,342
Actual MR&R Cost - Plan MR&R Cost -16920| - | 0 0 0 0 |+50,000) - | © 0 0 0 0 0 33,080
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Table 3. Estimated standard real discount rate (last 10years)

(Unit: 1,000won)
Division [2006/2007/2008|2009(2010(2011/20122013|2014(2015| Avg.

Inflation

22125147128 |30|40|22|1.3|13]0.7 247
rate

nominal
discount |4.9215.74|3.4114.41|3.38|3.34/2.82|2.86|2.10|1.66| 3.46
rate
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Table 4. Annual long-term maintenance cost

(Unit: 1,000won)
Division 18tyr |2nd yr | 3rd yr | ath yr | sthyr [ thyr | 7th yr | 8thyr 22nd yr[23rd yr|24th yr|25th yr 38th yr|39th yr| 40th yr
(4,) 56,284 56,829 57,381 (57,937 |58,499]59,067|59,640|60,218 68,932 169,601170,276| 70,957 80,445(81,225| 82,013
Crtk 0 0 0 0 0 —498 | =502 | —507 —581 | =586 | —592 | —598 —678 | —684 | —691
st
Adjustment ~ ~
Adn 56,284 156,829 57,381 (57,937 |58,499]58,569(59,138 | 59,711 68,351 169,015169,684| 70,359 79,767 (80,541 | 81,322
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