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Development of Flood Rapid Defense System(FRDS)
suitable for Southeast Asian Disaster
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Abstract A large urban region in Bangkok, Thailand is often inundated due to shallow water floods along the paved
roads that have poor drainage facilities, and that can cause urban flooding. Existing methods, including using sand
bags are not effective to prevent flooding in urban areas where the amount of sand is not sufficient. Thus, it is
necessary to install artificial flood defense structures. However flooding and overflow defense equipment, which was
developed in some advanced nations in Europe and in the USA, is highly expensive and complex construction
methods are needed, therefore they are not suitable to be used in Southeast Asia. Thus, it is necessary to develop
a flood rapid defense system(FRDS), which is inexpensive and simple to build, but is also highly functional. Thus,
this study developed an FRDS that can be applied to Southeast Asia through the careful study of FRDS overviews,
an analysis on the development trends in Korea and overseas, and the proposal of development needs and directions
of the region. For the system developed, Korean Standards(KS) performance evaluations on leakage ratio deformation
tests and impact resistance tests were conducted at the Outdoor Demonstration Test Center(Seosan) in the Korea
Conformity Laboratories(KCL) and the system satisfied the standards of KS F 2639(leakage and deformation test) and
KS F 2236(impact resistance test). The present study results can not only be applied to urban floods in Southeast
Asian nations to cope with flood-related disasters, but also be utilized in flood prone regions and for major facilities
in Korea. They can also induce scientific and pro-active responses from major local governments and facility
management organizations in relation to urban floods.
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Fig. 1. Major world-wide FRDS
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Fig. 3. Detailed drawing of BASE prototype
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Table 1. Specification of FRDS panel

Prototype
FRDS(BASE)
FRDS(PANEL A)
FRDS(PANEL B)

Specification
horizontal400xvertical400xheight80mm
horizontal400xvertical400xheight28mm
horizontal400xvertical400xheight34mm

Table 2. Dimensions of press mold and accessories

Prototype Specification
Ist stage PIPE : ®30(31.8)x293.69mm,
sus pipe, 1t
Buttress PIPE
HHress 2rd PIPE :  045(48.6)868.5mm, sus pipe,

1t

Press mold for

plate processing

PLATE 2 : 120x102mm, angle 135°, sus
iron plate 2t
PLATE PLATE 3 : 120x445mm, angle 135°, sus
iron plate 2t
PANEL D 389.6x389.6mm, PP plate 2t

Table 3. Composition & specification of press connection

part
Prototype Specification
Vertical 1st stage : 77x400mm, stainless,
iron plate 2T
Vertical/horizontal Vertical 2rd stage : 77x800mm, stainless,
FRAME Al(Stainless) | iron plate 2T
Horizontal : 77x319mm, stainless, iron

plate 2T

Vertical 1st stage : 102x400mm, stainless,

Angle frame for

rototype connection iron plate 2T
prototyp . Vertical 2rd stage : 102x800mm, stainless,
B1(Stainless) .
iron plate 2T

Prototype PANEL

Assembly horizontal400xvertical400xheight40mm

Prototype BASE &
PANEL D Assembly

horizontal400xvertical400xheight80mm
(Maximum height when assembling base)
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Fig. 5. Finished prototype
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Table 4. FRDS prototype performance evaluation method

Test items KS Evaluation items

Water tightness
(Leaking property)

Leakage before and after

KS F 2639 installation(Leak rate)

Impact resistance KS F 2236 Visual inspection, Strain

FRDS AAIEe] 74 A5S 7ksk] 918 sy
EE KS F 2639 "AAlEe] A H7hed
(Evaluation method for performance of flood protection
of BAE 7 AlPE T o] BE
of Z3He o A2 AAY S, Askd 1, Alst
T2 T AS5=T AAlH de AT AFaelA
AR EH, ZAZE 79k 9o AX = 2AlEel A
S

FRDS AlAI5F9] W524S d7bskr] fal =ity
FEE KS F 2236 T A=) ReFryd o WE4
3 AlE v (Doorsets-Soft heavy body impact test)y 1
HAE WS AGARS Feoith FES KS F 2297
‘Ao As AW F2(General rule for test

method of windows and doors)’oﬂ A A }I’_ AE Al

products) g

[

Table 5. Specimen construction and installation

Item Product Specifications
Product type PP, Polypropylene Plastic
Panel PP, Polypropylene Plastic
Buttress Stainless steel
Speci Packing material Rubber, Silicone
men Designated maximum 5 .
depth(mm) 378 (90% of FRDS height)
Dimensions width(mm) 420
per FRDS Height(mm) 420
Fixed Boting
Installation width(mm) 1,800
Instal 0 ling longth 2,640
lation caling length(mm) ,
Allowable Leak Rate 40
(40L/(m-h))
B Aol A ARk AAlES =AY
AT ALt S EASAFAEAA KS H5E7tE A
ABgiek. 4 8 A7 7

e

=
i

g v ERo = 12&8} AP‘EL X]'ZFJHH-‘Jr +ﬂ?4
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,800mm, A A E Zo| 2,640mm= 4|53
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Fig. 6. Before test specimen installation

Fig. 7. After test specimen installation

Table 6. Performance requirements in the KS F 2639 test

Item Description
Flood defense products must be a sealed type that
Structure ensures water-tightness.
Speglﬁed The specified maximum water depth of flood defense
maximum .
water depth products is 300mm or deeper.
Leakage |The leakage rate of flood defense products should not
performance |exceed 40 L/(mh).
[Note 1] Flood defense products should satisfy the
leakage performance when performing hydrostatic
head water leakage tests and static flow water
leakage tests.
Note
[Note 2] The sealing length is calculated by summing
the end parts on both sides that are immersed in
water, and the width of the floor barrier panel.
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2040
2280
2520
2400

O+2x2

Sealed length

2018

=,

Height
immersed
in water@
120
240
360
300

Width
@
1800
1800
1800
1800

A A9 A1l

Designated
maximum depth
1/3
Designated
maximum depth
2/3
Designated
maximum depth
3/3

Leak test

Test

test

leakage

Water

Table 7. Example of calculating the sealed length[4]
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