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Abstract The determination of flood barrier heights entails a comparison of the ground elevation and
flood water level while taking into account an added safety margin known as the freeboard. Despite
multiple revisions to the enforcement rules for flood barrier standards, a universally accepted criterion
for the design height of flood barriers remains elusive. Moreover, the uniformity in the freeboard, which
is fixed at 0.3 meters, highlights the need for further enhancements. In this study, we proposed an
improved method for determining the design height of flood barriers that considers various freeboards
based on the range of flood depths and the presence of underground spaces in buildings. To increase
the applicability of the method, a design height calculator integrated with GIS software was developed.
The validity of the method was verified through case studies in regions with flood inundation maps, and
the reasonable ranges of design height spanning from 0.0 to 2.0 meters were estimated. It is expected
that the proposed method will provide invaluable insights in the policy decision-making stage before the

working design stage.
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Fig. 1. Hierarchy diagram of predicted flood depth criteria in MOIS regulations[16]
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Table 1. Criteria of freeboard for flood barriers

Class of flood depth(m) | Freeboard(m) Note
flood depth < 0.5 0.3
0.5 ( flood depth < 1.0 0.3

If underground

1.0 < flood depth < 1.5 0.6 spaces exists,
criteria of
1.5 ( flood depth < 2.0 0.6 freeboard is
raised one level
2.0 { flood depth < 3.0 0.8
3.0 < flood depth 0.8
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Fig. 2. Main page of flood barrier height calculator
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Table 2. Statistics for output areas

Number of OA Flood rate(%)
Sigun Entire city Confine to based on

flood area OA number
Gyeongju 523 140 26.8
Goyang 2,068 11 0.5
Gochang 130 26 20.0
Gwangju 3,059 541 17.7
Gwangju(GG) 715 71 9.9
Gumi 864 14 1.6
Dongducheon 204 59 28.9
Yangsan 743 2 0.3
Yeosu 640 85 13.3
Yongin 2,240 608 27.1
Ulsan 2,277 153 6.7
Uiseong 128 14 10.9
Changwon 2,130 248 11.6
Cheongju 1,727 136 7.9
Chungju 458 111 24.2
Total 17,906 2,219 12.4

32 Mg
Ao e gt B 4o
2N 5

BAFA, AFA, B
FEGA], BRIA], 7} Al-olH, HA
= 128712(8HFE BA= 3.05971A2CEFFHA)
o] JYAF=E FdHHTable 2). AT & 7I€2=
Al A ] JgAAde] o] gk H
&2 TFHA28.9%), &AXN(27.1%), BFA(26.8%),
FFA(24.2%) «2 =2 YegtHTable 2). 9714 20%
£ 23k A= HFAT 5009 VIRl E 1S
Uire JATY E4s 18T o, Yt J5H
= SR FAT7 =] 7] wEelch
rZatolde] AA =o] AA|(Flood Barrier
Height Calculator for QGIS)s& °©]&3}to] 1571 A]-
9] AT sigots 2,219704 JATF9] E4to]

2 gl

Table 3. Statistics for determined height of flood barriers

Number of OA existing Determined freeboard(m) Determined height of flood barriers(m)
Sigun underground 03 | 06 | 08 | 10 | ~05 |05~1.0[1.0~20{20~3.0| 3.0~
spaces
Gyeongju 41 92 43 4 1 53 53 29 2 3
Goyang 9 2 6 1 2 2 - 6 1 2
Gochang 17 5 12 7 2 4 8 4 7 3
Gwangju 335 199 298 38 6 119 276 111 29 6
Gwangju(GG) 63 8 52 3 8 6 49 6 2 8
Gumi 6 7 4 2 1 2 6 3 1 2
Dongducheon 26 26 24 7 2 13 20 15 5 6
Yangsan 2 - 1 - 1 - 1 - - 1
Yeosu 65 20 52 10 3 8 38 31 5 3
Yongin 292 287 237 51 33 191 238 106 37 36
Ulsan 135 17 132 3 1 7 103 39 3 1
Uiseong 4 9 3 1 1 4 6 2 1 1
Changwon 151 92 143 10 3 62 138 35 9 4
Cheongju 116 20 115 1 - 20 108 8 - -
Chungju 44 61 38 6 6 35 49 13 6 8
Total 1,306 845 1,160 144 70 526 1,093 408 108 84
& e

BEE] e

[274]

05m o &

05m - 1.0m

1.0m -~ 2.0m

EEECE

2.0m - 3.0m

30m % &

Fig. 5. Spatial distributions for determined heights of flood barriers
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