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Abstract

Using the case of urban flood prone areas in Seoul, this study sets building flood
protection measures, develops cost estimation methodologies, and compares cost-effectiveness
each other. Two building measures based on the flood risk by runoff simulation are
considered in the case study: living space regulation to building basement floors and piloti
construction for ground floors. Additional costs or losses by each measure are estimated in
terms of annual rental losses and construction costs. The result shows that living space
regulation measures to building basements are relatively cost-effective compared to piloti
construction measures. The additional unit costs are lowest at 70-year return period. The
study result may be helpful to set appropriate building flood protection levels and
compensatory incentive levels for building regulations in urban flood prone areas.
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Table 2. Parameters of Probable Rainfall Intensity Formula in Seoul

Return Period Parameters
(yrs.) a b c d e f g
10 4.299 -0403 -0.05984 -0.01566 0.00377 0.00053 -0.00012
30 4513 -0.387 -0.06768 -0.01673 0.00458 0.00058 -0.00014
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b. Flood Simulation Results
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Table 3. Flood Simulation Results After Drainage Improvements

X 7| ZH() Hdm) Naommy | BT AZWE(m) | R|ope AU HHm)
Return Flood Depth(m) ST et Y | Area of Ground Floors| Area of Living Spaces of
. = Flood Area(m?) L 2 2
Period{yrs) | #|Ci(Max) | BE(Avg) of Building(m?) Basement(m®)
30 0.307 0.058 24,782 10412 3,969
50 0.356 0.063 40,881 17,318 8128
70 0.384 0.064 58910 24,530 10,704
100 0.903 0.091 134178 52,742 28,024
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Fig 5. Comparison of Flood Areas and Depths by Return Period After Drainage Improvements
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Table 4. Yearly Unit Rent by Building Use (Case of Bangbae-dong, Seocho-gu, Seoul)

H=ze 2
Building Use

RAE oIZF e GA (273 3m)
Monthly Rent of Ground
Floor(won/3.3m’)

XI5 o1z eI BN (H/33m)
Monthly Rent of Basement
Floorwon/3.3m’)

H= o

Detached (Single or 760,920 380,460
Multiple Household)
CRAf - o 2= Ed
Multiplex or Row House 789,516 394,758
OHItE
1,141,620 -
Apartment
QuAH
Studio Apartment(Officetel) L1708 )
A7}
) 1,051,956 315,587
Commercial
JNE=PY|
Office 674472 202,342
g AZso] A4S QTRIUES 30~50%A7F B Al F2E] ARHIEo] F712 WSk ®rh 2
APRA 30%, FE 50%)2 7HISIEE, ol Al EE] Ui Fd 05m O RYQ AFEJ

31 UERES 1=
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Table 5. Unit Costs of Piloti Construction by Building Use (2013)

H=E 8 CHQIEHE G H|(8l/m”) H=s 8= CQIHE G H|(8l/m”)
Building Use Basic Cost Unitiwon/m? Building Use Basic Cost Unit(won/m?
CHEZSEH
Detached (Single 732,500 Apartment 507,813
Household) P
Cip e ——
Detached (Multiple 450,750 ) - 598,300
Studio Apartment
Household)
of 2| =EH Ab7
sET 876,500 s7h 497,500
Row House Commerdial
S NER
: 543,500 583,067
Multiplex House Office
oo & AEEY 157 WEg sl AFE o 2 gyoke AR e 4ARE VES
S HeHAY ZEWIE AESIRE FEE = EFURE =6l Agtide T8 61} Zo
o HTE| ARAEWIE ARSI 50%  AEsIRIC
£ 7HEslo] ddslQitt ojate] "EE] ARHiE .
F8g ol WA TS 20l FUE S Ak | e )
i — i [otate Apartment !
@ Z‘lé% %EL)'E:] 1?0—:—_?_. 7‘]?1—@_75:1 &7(:5] :5[:-’5-% Detached(Single Household) |
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Fig 6. Target Area of Flood Protection Measures
for Buildings
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Table 6. Costs and Effects of Flood Protection Measures for Buildings (Period: 30 yrs.)
b s 4Tl papme | BEH AL DREAS
Return Period|  Alg2FX|CHA ; Unit Costs per Flood
Total Costs(won) Unit Costs per Flood . i
(yrs.) Measures Resiychion:Areatioriad Reduction Building
eduction Area(won/m Aeaticnnd
X515 &
30 Living Space Regulation 6,151,659,034 1,156,327 590,824
to Basement
X5t Al
50 Living Space Regulation 11,522,868 625 1,062,603 665,369
to Basement
Xots wH
70 Living Space Regulation 15,564,095,676 876,949 634,492
to Basement
X5tE A+
L=E| 24X
100 Living Space Regulation 41,194 514,096 1,076,587 781,057
to Basement + Piloti
Construction
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Table 7. Total Costs of Flood Protection Measures by Return Period (2013)

- - A5tE AMEE A =H2E| HA
);llr%slj)[ Living Space Regulation to Basement Piloti Construction Hl=
et H=u= 85 x|Bl= olZFolC = AU E G
P Building Use B iy | Sl | Az bRy | (o “otal
(yrs) Area of Living szate Yearly Rent | Area of Grgund Construction | Costs(won)
of Basement(m?) Losses(won) Floor{m?) Costs{won)
e
Detached(SinggHousehold) 1215 140,078,455
Tt
Detached(MultipJ;rHousehold) 836 96,383,200
30 Mgl Heuiss 141 16,866,933 - - | asas7.97
Corr)\é)r;je}rcial 1777 169,938,710
A 3,969 423,267,297
FEE
Detached(Sing[—erHousehold) 1233 142,153,691
Ci7h 5
Detached(Multipl;rHousehold) 965 111,255,727
ChACH 3= &
Multip ex House 141 16,866,933
50 e . - 792,835 466
Commercial 4,884 467,068,464
NS
Office 905 55,490,651
Sﬂn 8128 792,835,466
e
Detached(Singl—erHousehold) 1663 191,728,782
Cpt P
DetachedfMuItlp\;rHousehold) 2148 247,644,873
ChA| CHZ=EH
Multip ex—'ljlouse 141 16,866,933
9 o7 - : 1,070,893 668
Comomercial 5847 559,162,430
AT d 905 55,490,651
Office ,490,
o 10,704 1,070,893 668
Detached%in%gi—ﬁusehold) 2691 310,247,836 769 563,292,500
Cp 7 e
Detached{Multiple Household) 4,387 505,781,218 519 233,939,250
Mofimlol House 761 91,033,587 273 148,375,500
R?Wal-ﬁ%{‘se 19 2,272,849 - B
100 - 4,296,485,099
Apﬂtﬂint = z 995 505,273,935
F
Con’?mje}rcial 16,231 1,552,208,894 287 142,782,500
A
Office 3,935 241,277,029 . )
sﬂn 28,024 2,702,821414 2,843 1,593,663,685
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