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A Flood Barrier

: tﬁ'—"ield & Background

The present invention relates to-a flood barrier and a method of operating the

-flood barrier.

Due to global warming, changeé in rainfall weather patterns have been seen in

many pérts of the world. Some regions experienced prolonged drdughts, while

B others ‘have had intense, sudden rainstorms which tend to cause flash floods. A
flash flood can be defined as: “a flood that rises and falls quite rapidly with little

-or no advance warning, usually as a result of intense rainfall over a relatively

small area”. Despite the proliferation of mo’dern technologies, societies are still

vulnerable to flash floods, especially so as more and more cities are becoming
~megacities and economies are increasingly nurtured by 'urbanizétidn.v ‘Thus
when ﬂash' floods occur, they can claim the'_ lives of many people, as well as
‘cause wideépread damage to property and infrastructure, incurring economic

losses.

‘A conventional measure typically adopted to cope with flash flooding by "building
wider drainage canals has however not been effective due to the unpredictability
of rainfall patterns brought about by global warming, in vterms_of_ the.amount of

- rainfall forecasted to be deposited over a region.

 One object of the present lnventlon is therefore to address. at least one of the\

problems of the prior art and/or to provide a choice that is useful in the art.

Summary

According to a 1% aspect of the invention, there is provided a flood barrier
comprising at least two supporting posts for positibning at an entrance of a~
buiiding; and at least one pahel rémovabiy arranged: intermediate abpair of the
supporting posts tb form the fiood barrier, whefein the panel includes a plurality

of ‘seals having corrugated surfaces to interface with the___suppofting posts to .

provide a water-tight arrangement against éhtry of flood waters into the building.
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The proposed flood barrier is advantageous because the se\als with corrugated
surfaces present a plurality of barriers (actin'g on the related contact surfaces of
the supporting posts) to protect against ingress of flood waters. Further, when -
pressure of the flood waters bush against the panel, the seals also resiliently
exert a "higher force against the contact surfaces of the supporting posts
resulting in an even tighter sealing with the supporting posts. Moreover, the
corrugated surfaces help to reduce friction when the panel is being siotted into

the supporting posts.
Preferably,’-thé supporting posts may be adapted to be remova_ble.

Preférably. each seal may have in a rest condition a generally D-shaped cross-
sectional area. Each seal may be a Thermoplastic-Vulcanizers (TPV) Ethylene-
Propylene-Diene-Monomer (EPDM) seal. Further, each seal may have an

operating temperature range of betWeen -40°C and 130°C.

Preferably, the flood barrier may further compriée a pair of fasteners arranged to

removably secure the panel to the supporting posts.

Pref‘erably‘, éach fasfenér may include a lever portion movably coupied to a hook
portion, wherein in use the fasteners are arrénged ét opposing ends of the panel
and the respective hook portions are engaged with respectlve hooking plates of
the associated supporting posts, and the lever portions are operated to tension

the hook portions to secure the panel to the supporting posts.

Preferably, the at least one panel may include a plurality of panels cooperatively
arranged to form the flood barrier. The panel may be confugured to withstand a

maximum water pressure of 15.750 kglm

Also, each panel may preferébly comprise a male portion and a female portion
respectively arranged at opposing‘ edgés of said panel which are parallel to a
Iongitudina! axis thereof. Preferably, the plurality of panels may each be
configured to be removably attachable to another of the panels using the

associated male and female portions.
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Preferably, the plurality of seals may be arranged at edges of the associated
panel. Moreover, the panel may internaﬂy be configured to have honeycombed-
shaped structures. Yet preferably, the panel may be formed of extruded

aluminium and is about 4 mm in thickness.

Prefera‘b!y,- the at least two supporting posts may also include first and second
supporting posts, and at least one third supporting post .for positioning
intermediate the first and second supporting posts, whereby the panels are
arranged to be received between pairs of the supporting pbsts to form the flood

10 ~ barrier. The third supporting post may be adapted to be removable.

Pre‘ferably, the flood barrier may further comprise. a threshold plate for

positioning at the floor of the entrance.

According to a 2" aspect of the invention, there is provided a method of
operatihg' a flood barrier which .includes_ét least two supporting posts and at |
least one panel, the method 'comprising arrahging the two supporting posts to be
positioned at an entrance of a building; and rémovably arranging the panel
intermediate a pair of the supporting posts to form the flood barrier, wherein the
panel includes a plurality of seals having corrugated surfaces to interface with
theﬂ supporting p"osts‘to provide a water-tight arrangement against entry of flood

waters into the building.

According to a 3" aspect of the invention, there is provided a flood barrier
cdmprisihg at least two supporting posts for positioning at an entrance of a
building; at least one panel removably arranged intermediate - a pair of the
support.ing posts fo form the flood barrier; and a pair of fasteners, each fastener
“includes a lever portion movably coupled to a hook portion, wherein in use the.
fasteners are arraynged at opposing ends of the panel and the respective hook

" portions are engaged with respective hooking plates of the associated

supporting posts, and the lever portions are operated to tension the hook

portions to secure the panel-to the supporting posts..
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It is to be appreciated that using the fasteners is to‘ push seals with corrugated
surfaces (provided on lengthwise edges of the panel) in a direction towards the

floor of the entrance.

According to a 4" aspect of the invention, there ’is provided a method of
operating a flood barrier which includes at least two supporting posts, at least
one panel and a pair of fasteners, each fastener includes a lever portion
movably coupled to a hobkvportion, the method comprising arranging the two
supporting posts to be positioned at én entrance of a building; removably
ai’ranging at least one panel intermediate a pair of the supporting posté fo form
the flood barrier; arranging the fasteners at -opposing ends of the panel and
engaging the respective hook portion'sv'With respective hboking plates of the
associated supporting posts; and operating the lever portions to tension the

hook portions to secure the panel to the supporting posts.

Preferably, the at least two supporting posts' may include _being arranged at the

'said entrance.

It should be apparent that features relating to one aspect of the invention may

also be applicable to the other aspects of the invention.

These and othér aspects of the invention will be apparent from and elucidated

with reference to the embodiments described hereinafter.

Brief Description of the Drawings

Embodiments of tﬁe invention are disc»losved hereinafter with reference to the
accompa'nying draWings, in which: '

FIG. 1A is a front elevation view of a flood barrier, according to an embodiment;
FIG. 1B is a cross-sectional view of the flood barrier taken along line A-A of FIG.
1A; | |

FIG. 1C is an enlarged view of portion A of FIG. 18;'

FIG. 1D is an enlarged view of portion B of FIG. 1B; -

FIG. 1E is an enlarged view of portion C of FIG. 1A;

FIG. 1F is an enlarged view of portion D of FIG. 1A;
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FiIG. 2A is a cross-sectional view of the flood barrier taken along line C-C of FIG.
1A; . '
FIG. 2B is an enlarged view of portion E of FIG. 2A;
FIG. 2C is an enlarged view of portion F of FIG. 2A;
FIG. 2D is an isometric view from the direction of line C-C of FIG. 1A;
FIG. 2E is an eniarged View of portion F’ of .F'lG. 2D;
FIG. 3A is a cross-sectional view of the flood barrier taken along line B-B of FIG.
1A; ,
FIG. 3B is an enlarged view of portion G of FIG. 3A;
FIG. 3C is an enlarged view of portion H-of FIG. SAi
FIG. 4A shows a first step of a method of operating the flood barrier, in which
the flood barriér is to be deployed at an entrance of a building;
FiGs. 4B and 4C are' respectively enlarged views of portions | and J of FIG. 4A;
FIG. 5A shows a second step of said method of operating the flood barrier;
FIGs. 5B and 5C are respectively enlarged views of portiohs Kand L of FIG. 5A;
FIG. 6A still shows a sec’onc‘fStep of said method of operating the flood barrier,
but based on an alternative embodiment; -
FIGs. 6B and 6C are respectively enlarged views of portions M and N of FIG. 6A;
FIG. 7A shows a third step of said method of operating the flood barrier;
FiGs. 7B and 7C are respectively en!argéd views of portions O and P of FIG. 7A;
FIG. 8 shows a fourth step of said method of operating the fiood barrier;
FIG. 9A shows a fifth step of said method of operating the flood barrier;
FIGs. 9B and 9C are respectively enlarged views of portions Q and R of FIG. 9A;
'FIG. 10A shows a sixth step of said-method of operating the flood barrier;
FIGs. 10B and 10C. are respectively enlarged views of portions S and T of FIG.
104, N S |
_FIG. 11A shows a seventh step of said method of operating the fiood barrier;
FiIGs. 11B and 11C are respectively enlarged views of portions U and V of FIG.

11A; and
FIG. 12 shows an eighth step of said'method of operating the fiood barrier.

Detailed]Description of Preferred Embodiments

FIG. 1A shows a front elevation view of a proposed flood barrier 100 for
protection against intrudi'ng flood  waters, according to an embodiment. The
flood barrier 100 may also be termed a manually stackable floodgate, for
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reasons which will be apparent from the description below. FIG. 1B is a cross-

- sectional view of the flood barrier 100 taken along line A-A of FIG. 1A. FIGs.

1C-1F highlight enlarged views of respective selected portions of FIGs. 1A and

"~ 1B. The flood barrier 100 is envisaged to be installable at entrances of a
~ building to protect the building from flood waters, for example an entrance 102

as shown in FIG. 1A, but it is also to be appreciated that the flood barrier 100
may easily be installed into position at any installation as _needed.
Advantageously, the flood barrier 100 does not require use of multiple

clamping/tightening devices typically associated with conventional flood barriers.

vSp’ecifically. the flood barrier 100 comprises the following components: at least

two vertical (first and second) ,supportihg posté (also known as stanchions)
1042, 104b, a threshoid plate 106 (also knowh as base plate), and at least one

modular floodgate panel 108 (hereinafter panel). It is to be appreciated that for

this embodiment, the at ieast one pane! 108 includes first and second sets of

panels 108a, 108b ‘but'is not to b"e'construed as limited solely to such an

arrangement. In this instance, each set of panels 108a, 108b include five pieces

of panels 108, but the number of paneis 108 used in each set of.panels 108a,"
108b may flexibly differ (i.e. selective installation) in alternative embodiments to

adapt to (changihg) flood conditions, so long as the panels 108 to be installed

can be supported by the supporting posts 104a, 1054b.

The threshold plate 106, which is formed (for example)-of stainless steel, .is
arranged in a longitudinal recess located in the floor of the entrance 102, and is
generally fixed in position using (for exampie) masonry anchors (i.e. not normally
removed uniess for maintenance purposes). in position, the threshoid plate 106
is level with ‘the floor. Specifically, the longitudinal recess is located across the
width of the entrance 102, and so the threshold plate 106 is configured to extend

" the full width of the entrance 102, where the flood barrier 100 is to be deployed.

The threshold plate 106 is also arranged at two opposing ends of its length with
respective (first and second) cover plates 110a, 110b (see FIG. 4B) that may be

flipped open for removal or closed. Each cover plate 110a, 110b has a

| substantially square shape, is made of stainless steel, and is provided with a

not_éh to facilitate the removal thereof. When the cover plates 110a, 110b are

removed, access to an associated portion of the recess (hidden underneath the
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respective cover plates 110a, 110b) is consequently permitted to allow the
respective supporting posts 104a, 104b to be mounted. FIG. 1E is an enlarged
view of portion C of FIG. 1A, showing the first supporting post 104a mounted to
the floor at the recess exposed after removing the first cover plate 110a.

The supporting bosts 104a, 104b are arranged to enable the panels 108a, 108b
{6 be rebeived intérmediate the supporting posts 104_a, 104.b, by siotting the
panels 108a, 108b between the supporting posts 104a, 104b. Particularly, the
widthv_visé edges of the panels 108a, 108b guide the panels 108a, 108b during
the slotting into slots in the supporting posts 104a, 104b. Of course, it is to be
appreciated that a base panel 108., defined as the first panel to be received
between the supporting posté 104a, 104b, abuts the threshold plate 106 via a
lengthwise edge of the base panel 108, which is paralle'!v to a Iongitudinal axis of

the threshoid panel 106.

The supporting posts 104a, 104b are adapted to be conveniently removable or
permanently.mounted in position to kbuilding structu'res, for example, walls (or
columns) 112 of the entrance 102 shown in FIG. 1A. FIG. 1C is an eniarged
view of portiocn A of FIG. 1B, viewed from the top of the first supporting post
104a, which is mounted to the wall 1 12 If the supporting posts 104a, 104b are
‘mounted_permané_ntly to the walls 112, the supporﬁng posts 104a, 104b are
appropriately lined with a layer of silicone mastic sealént 114 to prevent ingress
of flood waters via edges of the supporting posts 104a, 104b that interface with
the walls ‘112. On the other hand, if the supporting posts 104a, 104b are
configured to be removable, the supporting posts 104a, 104b are instead lined
with multiple layers of seals 116 having corrugated surfaces to act against the
walls 112 to form a water-tight arrangement, because the surface of the walls
112 may not be sufficiently flat to protect against ingress of flood waters into the
entrance 102. The seals 116 used in this embodiment is Thermoplastic-
Vulcanizers (TPV) type Ethylene-Propylene-Diene-Monomer (EPDM) seals
(which has an operating temperature range of between -40°C and 130°C); but
not to be construed as limiting since other suitable seals.may also be used. In
this instance, the TPV-type EPDM seals 116 are adopted for their strong
resistance against uv rays/OZdné, ‘as the flood barrier 100 will be deployed in
outdoor environments. It is also to be appreciated that th'e seals 116 are not o
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be made of neoprene and/or any dther water resistant membrane that are unable

to withstand harsh environmental elements.

For this embodiment, the supporting pdsts 104a, 104b are removably secured to
the walls 112 using hand-tightened threaded cross-knobs 113 (but other suitable
securing means may aiso be used). For structural integrity, anti-corrosion and
reduced-friction/smoothness prbperties, the two supporting posts 104a, 104b are
made from stainless steel with @ minimum thickness of 3 mm, rather than steel
which may easily corrode; or aluminium which may easily be distorted/damaged.

Depending on a width of the entrance 1 02, an intermediate supporting post 104c
may be 'réqdired since the width of the ehtrance 102 may significantly be wider
than the configured length of each panel 108. ThIS is case shown in FIG 1A,
where the intermediate supporting post 104c is arranged between the ﬁrst and
second supporting posts 104a, 104b. Similarly, the intermediate supporting post
104c is ada_pted to be conveniently removable or permanentiy mountéd in
position. " If the_'intermediate supporting post 104c¢ is arranged to be removable,
the intermediate supporting post 104c is to be secured to the floor of the
entrance 102 using also the hand-tightened' threaded cross-knobs 113. In this
embodlment the threshold plate 106 also includes an intermediate cover plate
110¢c posmoned centrally in the threshold plate 106 to enable the intermediate
supporting post 104¢ to be mountable to the floor of the entrance 102 (i.e. see
FIG. 1F showing an e_nlargéd view of portion D of F!G. 1A). Parﬁcularly, as seen
in FIG. 1A, the first supporting pdst 104a and the intermediate supporting post
104c cooperatively receive the first set of panels 108a, whereas the second
supporting post 104b and the intermediate supporting post 104c cooperatively
receive the second set of panels 108b. FIG. 1D is an enlarged view of portion B
of FIG. 1B, showing a top view of the intermediate supporting post 104c¢ received
with the first and second sets of panels 108a,. 108b. It is further to be
appreciéted that the base of the respective supporting posts 104a-104c¢ are also
lined with a layer of the TPV-type EPDM seals 116 to interface with the
respective recesses (exposed after the cover plates 110a-110c are removed) in

order to provide a water-tight arrangement.
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Each individual panel 108 is generally rectangular in shape and made of
extruded aluminium having a minimum thickness of about 4 mm. Moreover,
each panel 108 has a length of about 2500 mm (i.e. 2.5 m), a width of about 220
mm and weighs about 22.8 kg. Each panel 108 is thus easily manageable by an
operator lifting the panel 108 for installing between the supporting posts 104a-
104c. It is to be appreciated that the above diménsions of the panel 108 are
provided merely as an example for this embodiment and not to be construed as
limiting;' other suitable dimensions fit for use in the flood barrier 100 are also
possible. in addition, each panel 108 is internally arranged to have.
honeycombed-shaped structures for st»rvuc,tural integrity. The honéybombed-
shaped structures are arranged with columnar structures, which advantageously
result in the panel 108 having minimal denSify and relatively high out-of-plane
compression and shear properties. Specifically, in this instance, the said
columnar structures (of the honeycombed structures) are arranged to be in the
form of 6 mm thick structural ribs for ensuring the structural integrity of the panel
108. It is to be appreciated that over a 15.75 m high water gauge (i.e. an
assumed height the flood water will reach, which is used merely to aid in
calculation of paraméter figures for the panel 108 as listed below), each panel
108 is designed to withstand a maximum water pressure of 15.750 kg/m? (which
" actually works out to be abqut 1,000 kg/m? for over a height of 1.0 m), and have
a rated panel deflection of only about 0.25934 mm at ‘& maximum spacing of
about 2500 mm for the supporting posts 104a-104c (i.e. the distance between
the first supporting post 104a and the intermediate supporting post 104c, or
between the second supporting post 104b and the intermediate supporting post

104c¢ is about 2500 mm).

Further, each panel 108 comprises a male portion and a female portion
respectively arranged at opposing lengthwise edges of said panel 108. The
male and fe.mable portions are cbnﬂgured as elongated brackets, and each
portion"generally has a C-shaped cross-'sectionavl'ar'ea. When'each panel 108 is
installed bétween the - supporting posts 1043-1040, the female portion is
arranged to face the’floor and the male portion is thus arranged to face in the
opposxte direction. As seen in FIG. 1A, the first and second sets of paneis 108a,
108b comprise a plurality of panels 108 in a cooperative arrangement.

Specifically, each panel 108 is removably and cooperatively attachable -to
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another panel 108 (by way of stacking at the lengthwise edges) using the

associated male and female portions.

As an example, consider first, second and third panels 108 stacked together in
the described order starting from the bottom. Accordingly, the male portion of
the first panel 108 is received into the female portion of the second panel! 108,
whereas the male portion of the second panel 108 is then received into the
female portion of the third panel 108, and so on as will be understood. In this
manner, a selected number of panels 108a, 108b (as desired) are“stackabie one
over the other to form the flbod barrier 100 of varying height, depending on
presumed/anticipated severity of an impending flood (which determines the
height of the flood waters). That is, due to the modular and flexible arrangement
the panels 108 are attachable to one another, not ail the paneils 108a, 108b
need to bé i{nsta”ed to form thé flood barrier 100, which is therefore
advantageous over conventional manually stackable flood gate systems that

present no such flexibility.

Each panel 108 also includes a piurality 6f seals 118 arranged at all (lengthwise
and widthwise) edges of the éésociated panel 108. Hence, the seals 118 are
substantially longitudinal. It will be appreciated that the seals 118 arranged-in
the widthwise edges are transverse to the seals 118 arranged in the lengthwise
edges. So the édges of the panel 108 are bounded by the seals 118, which are
also TPV-type EPDM seals in this case. The seals 118 are arranged to be easily
removable from the edges if necessary for maintenance. |t is to be appreciated
that the seais 118 of the panel 108 are not permanently mounted to the
supporting poéts 104a-104c to guard against potential damage by human
activities, undesirably caﬁsing the seals 118 to become unserviceable when
required. At the lengthwise edges, the sea!s 118 are concealed withih the male
and female portions of the associated panel 108, and visibfe only from the open
ends of thé male and fémale portions (which are configured as C-’shéped
brackets, as-afore explained). So when the panels 108a, 108b are stacked
together to form the flood barrier 100, the associated seals 118 (at the
lengthwise edges) of a panel 108 compress against the associated seals 118 (at
the lengthwise edges) of another panel 108 to provide a water-tight asse_r;'\bly.
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in a rest condition, the seals 118 are arranged to have a generally D-shaped -
cross-sectional area, and have corrugated surfaces. Of course, it will be
appreciated that not all the co.nfact surfaces of the seals 118 need to be
corrugated; indeed (in alternative embodiments) only certain essential surfaces
of the seals 118 are configured to be corrugated. That is, the seals 118 may be
pa’rtially'cprrugated. The corrugated surfaces are specifically configured to

~ function as a plurality of barrier_é (acting against ingress of flood waters) in

comparison to flat surfaces. Conventional seals with flat surfaces have only a
single séaling face, which may be distorted or corrupted with usage overtime to
undesirably allow ingress of waters. In this instance, the corrugated surfaces
provide 'multiple layers of barriers (to the flood waters) when b'eing exerted
againét the contact surfaces of the supporting posts 104a-104c or threshold
plate 106, or one another (i.e. with specific reference to. the seals 118 arranged
at the lengthwise edges of the panels 108). Further, the D-shaped cross-
sectional area of the seais 118 are adVantageous when the seals 118 are
compressed into tight corners of the supporting posts 104a-104c that interface
with the threshold plate 106 to preveni entry of flood waters. It is also to be
appreciated that when pressure of the flood waters push against the sets of
panels 108a, 108b, ‘the seals 118 then resiliently exert on the contact surfaces of
the supporting posts 104a-104c resulting in an even tighter sealing with the
supporting posts 104a-104c; Moreover, the corrugated surfaces also help to
reduce frictipnbwhen slotting the panei 108 into the supporting posts 104a-104c.
In this aspect, it is to be appreciated that with the corrugated surfaces, an
individual panel 108 (with a length of 2.5 rh) is in fact able to slide down between
the supporting posts 104a-104c without human intervention. Thus, the
corrugated surfaces enable a better degree of sealing for a given amount of

frictional force during the slotting process.

The flood barrier 100 also includes quick-snap fasteners (hereinafter fasteners)

200, which may optidh'ally be used to rerﬁovably éecure the sets of panels 108a,

108b to the supporting posts 104a-104c by exerting a force downwardly in a
direction towards the threshold plate 106 at the floor of the entrance 102 so as

to compress the associated seals 118 (at the lengthwise edges) of abutting

neighbouring panels 108 towards each other to provide a water-fight

arrangemént. A pair of fasteners 200 is required to secure a panel 108, but for



10

5l

20

25

.30

35

WO 2016/080905 PCT/SG2014/000544
-12-

each set of panels 108a, 108b, preferably only the pair of fasteners 200 at the

~ topmost panel 108 of the associated set 108a, 108b is used. Hence, only a pair

of fasteners 200 is used to secure the first set of pane!s 108a to the first
supporting post 104a and the intermediate supporting post 104c, whiie another
pair of fasteners 200 is used to secure the second set of banels 108b to the
second supporting post 104b and the intermediate supporting post 104c. ltis to
be appreciated that for the base panel 108, usage of the fasteners 200 has an
effect of compressing the seal 118 in the éssociated female portion towards the
threshold plate 106. It is also 'highlighted that a pair of fasteners 200 is to be -
removably attached on the lengthwisé edge of a panél 1_08' that is configured

. with the male portion. Specifically, the respective fasteners are positioned at

opposing ends of the said lengthwise edge of the panel 108.

Eéch fastener 200 includes a lever portion 300 movably coupled to a hook
-pbrtion 302, and a seat portion 304 (refer to. FIG. 8B). Particularly, each
fastener 200 is operable between two stable positidns, an unlocked pasition and
a locked position respectively. The lever portion 300 is arranged to have a
resilient relationship with the hook portion 302, which will beneficially enable the
fastener 200 to be operable between the stable uniocked and locked positions.
A saddle portion 306 extends from the base of the seat portion 304, which allows
the male portion of the panel 108 to be received into the saddle portion 306
when the fastener 200 is deployed on the panel 108. The hook portion 302
comprises a pair of elongated .hook arms 302a 302b arranged on each side of
the lever portion 300. Each hook arm 302a. 302b is preferable configured to be
tapered in this instance but is not to be construed as limiting. In use, the hook
portion 302 of the fastener 200 (in the unlocked position) is first latched to
adjacent hooking plates 308 (which may be arranged to be chamfered) located
on (opposing surfaces of) the associated supporting post 104a-104c to be

-secured to. Specifically, the tapered a:rrangement of the hook arms 302a, 302b

enables anchdring with the 6hamfered 'ho‘ok,ing' plates 308 to ensure a fuuy
secure engagement. It is to be appreciated that each sUpporting post 104a-104c
is configured, along its length on opposing surfaces, with a plurality of the
hooking plates 308 which are arranged to be regularly spaced apart.
Subsequently, the iever portion 300 is manually brought .to rest on the seat

portion 304, which requires some degree of force to be applied due to the
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resilient relationship of the iever portion 300 with the hook portion 302. When
the lever portion 300 finally rests on the seat portion 304, the attachmenit
between the hook portion 302 and the hooking plates 308 is tensioned and
tighten, which consequently bcauses the fastener 200 to be locked in position (i.e.
in the locked position) thereby securing the panel 108 to the said supporting post
1042-104¢c. Hence, ihe fastener 200 is beneficially configured to be able to
quickly and éasﬂy lock-down the panel 108 in place without requiring lengthy
turning or tightening processes normally associated with conventional solutions.

FIG. 2A is a cross-sectional view of the flood barrier 100 taken along line C-C of
FIG. 1A, which is at the first set of panels 108a. FIG. 2B is an enlarged view of
portion E of FIG. 2A, where the internal honeycombed-shaped structures of each
panel 108 can clearly be seen. FIG. 2C then shows an enlarged view of portion
F of FIG. 2A. Further, FIG. 2D is an isometric view from the direction of line C-C
of FIG. 1A, and FIG. 2E.is ban enlarged view of portion F’ of FIG. 2D.

On the other hand, FIG. 3A is a cross-sectional view of the flood barrier 100
taken along line B-B of FIG. 1A, which is at the second set of panels 108b. FIG.
3B is an enlarged view of portion G of FIG. 3A, while FIG. 3C is an enlarged

view of portion H of FIG. 3A. _

FIGs. 4A to 12 collectively show (respective steps of) a method of operating the
flood barrier 100, and will be described in detail below. FIG. 4A shows a ﬁfst
step of said method, in which the floor of the entrance 102 is prior instalied with
the threshold plate: 106 {(which may be optional in certain embodiments). It is to
be noted that an arrow (in FIG. 4A) labelled with reference numeral 400
indicates the direction of progress of the flood waters. FIGs. 4B and 4C
respectively depict enlarged views of portions. | and J of FIG. 4A, which
respéctively show the second cover plate 110b and intermediate cover plate

110c in a closed position.

FIG. 5A then shows a second step of said method. More specifically, FIGs. 5B
and 5C respectively show enlarged views of portions K and L of FIG. 5A, which
respectively show that the second cover plate 110b and intermediate cover plate

110c are now flipped open for removal to reveal theﬂunderlying recesses. ltis
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also to be appreciated that in an alternative embodiment, the first, second cover
. plates 110a, 110b and intermediate cover plate 110c are each instead arranged

_'to"hav'e a sub'sta'ntiélly rectangular shape to cover respective wider recesses

underneath for accommodating larger supporting posts (not shown). The
alternative configuration of the first, second cover plates and intermediate cover
plate are respectively indicated in FIGs 6A-6C with reference numerals 110a’,
110b’, 110¢c’. Hence, FIG. 6A still shows the second step bf the said method,
but however with reference to the alternative embodiment as afore explained.
Accordingly FiGs. 6B and 6C respectively show enlarged views of portions M
and N of FIG. 6A, which respéctively depict the alternative second cover plate

110b’ and intermediate cover plate 110¢’ ﬂipped open for removal.

'FIG. 7A shows a third step of said method, in which the first, second supporting
posts 104a, 104b and intermediate supporting post 104c are mounted in
respective positions to the walls 112 and floor of the entrance 102. FIG. 7B is
an e‘nlarged view of portion O of FIG. 7A, where the second supporting post
104b 'is shown being mounted to the wall 112 (via fixing brackets 700 of the
second supporting post 104b) using two threaded cross-knobs 113. FIG. 7C
shows an enlarged view of portion P of FIG. 7A, where the intermediate

supporting post 104c¢ is depicted being mounted‘ to the floor using another cross-

knob 113.

Once the first, second supporting posts 104a, 104b and intermediate supporting
post 104c are securely mounted in respective position‘s,kindividual paneis 108
are then sequentially slotted between the supporting posts 104a-104c¢ in fourth
and fifth steps of said method as depicted in FIG. 8 and 9A. Needless to say,
the slotted base panels 108 (of each set 108a, 108b) are arranged to abut the
threshold plate 106 to ensure a water-tight arrangement. Once all the required
paneis 108 of the first and seco‘nd,sets of panels 108a, 108b are slotted in place
betwe'enAthe supporting posts 104a-104c, .respective péirs of the fasteners 200
are slotted in place at respéctive top most panels 108 of each set 108a, 108b. It
is to be appreciated that merely for illustration simplicity, the fasteners 200 are
depicted in FIGs. 9A, 10A and 11A as being siotted on the respective base
" panels 1’08~‘bf the first and second sets of panels 108a, 108b, but however to be
highligh'ted that the method in this instance is described with reference that the
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flood barrier 100 is to be fitted with the first and second sets of panels 1083,

108b (i.e. see FIG..12).

Fle. 98 and 9C then res'peCt‘iver_’ show enlarged views of portions Q and R of
FIG. 9A, particularly showing the fasteners 200 being readied for engaging with
the associated hooking plates 308 of the respective supporting post 104a-104c.
Particularly, the fasteners 200 are now arranged in the unlocked position.

FIG. 10A shows a sixth step of said method, where the details are iliustrated in

- ‘FIGs. 10B and 10C which are ré_spectively enlarged views of portions S and T of

“FIG. 10A. Spec_iﬁcélly, Fle; 10B and 10C show that the associated elongated
hook arms 302a 302b of the fasteners 200 being engaged with the hooking
plates 308 of the respective supporting post 104a-104c. |

FIG. 11A shows a seventh step of said method, where the details are shown in
FIGs. 11B and 11C which are respectively enlarged views of portioné U and V of
FIG. 11A. In FIGs. 11B and 11C, it is shown that the fasteners 200 are locked in
position (via bringing the respective lever portions 300 to rest on the respective
- seat portions 304 to thereby tension the hook portions 302) to secure the panels
108 to the supporting post 104a-104c. So, the fasteners 200 are now arranged

in the locked position.

FIG. 12 shows an eighth étep of said method, where the flood barrier 100 of a.
desired height is finally assembled (when the first and second sets of panels
108a, 108b are stacked in position) for deployment against the impending arrival

of flood waters.

In summary, the method of operating the flood barrier 100 comprises arranging
the supporting posts 104a-104c to be positioned at the entrance 102; and
rem.ov.ably arranging the péne!s 108a, 108b intermediate a pair of the supporting
posts 104a-104c to form the fiood barrier 100, wherein each panel 108 includes
a plurality of seals 118 having corrugated surfaces to interface with the
supporting posts 104a-104c to provide a water-tight arrangement against entry
of flood waters into the building. It is to be appreciated that the flood barrier 100
is not-limited to using only the first and second supporting posts 104a, 104b with



10

5

20

25

WO 2016/080905 PCT/SG2014/000544

-16 -

the intermediate supporting post 104c. Indeed, based on a width of a specific
entrance (of a building) at where the flood barrier 100 is to be deployed, as
many intermediate supporting posts 104c as required may be - positioned. in
betwéen the first and second sq_pbortin_g_ pdsts 104a, 104b and each pair of
supporting posts 104a-104c then receives a respective s'e\t of panels 108 in

order to collectively form the flood barrier 100.

The method may also include arranging the fasteners 200 on bpposing ends of
the associated panels 108a, 108b (being worked _on) and bengaging the
respective hook porﬁq_ns 302 with respective hookih‘g plates 308 of thé
associated supporting posts 104a-104c; and operéting the lever portions 300 to
tension the hook portions 302 to secure the panels 108a, 108b to the supporting

posts 104a-104c.

While the invention has been illustrated and described in detail in the drawings
ahd~ foregoing description, such illustration and description are to be considered
iﬂustr_ati\)e or exemplary, and not restrictive; the invention is not limited to the
disclosed embodiments. Other yariations to the disclosed embodiments éan be
understood and effected by those skilled in the art in practising the claimed
invention." For example, the threshold plate 106 may not be necessary if the
floor of the entrance is considered substantially flat. Also, usage of the
fasteners 200 is optional and may be deployéd only when required based on the
circumstances. In addition, the fiood barrier 100 may also be included as part of
a large-scale flood control system (not shown). Further, the proposed flood
barrier 100 requires at the minimum only one panel 108 to be assembled as.the

flood barrier (i.e. at least one panel 108 is needed).
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Claims

1. A flood barrier comprising:

at feast two supporting posts for positioning at an entrance of a building;
and

at least one panel removably arranged intermediate a pair of the
supporting posts to form the flood barrier,

wherein the panel includes a plurality of seals arranged at opposing
edges of the panel, said plurality of seals having corrugated surfaces to interface
with the supporting posts to provide, upon compression of the plurality of seals,
a water-tight arrangement against entry of flood waters into the building.

2. The flood barrier of claim 1, wherein the supporting posts are adapted to

be removable.

3. The fiood barrier of any preceding claims, wherein each seal has in a rest

condition a generally D-shaped cross-sectional area.

4, The flood barrier of any preceding claims, wherein each seal is a
Thermoplastic-Vulcanizers (TPV) Ethylene-Propylene-Diene-Monomer (EPDM)

seal.

5. The flood barrier of claim 4, wherein each seal has an operating
temperature range of between -40°C and 130°C.

6. The flood barrier of any preceding claims, further comprising a pair of
fasteners arranged to removably secure the panel to the supporting posts.

7. The flood barrier of claim 6, wherein each fastener includes a lever
portion movably coupled to a hook portion,

wherein in use the fasteners are arranged at opposing ends of the panel
and the respective hook portions are engaged with respective hooking plates of
the associated supporting posts, and the lever portions are operated to tension

the hook portions to secure the panel to the supporting posts.

AMENDED SHEET (ARTICLE3)
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8. The flood barrier of any preceding claims, wherein the at least one panel!
includes a plurality of panels cooperatively arranged to form the flood barrier.

9. The flood barrier of any preceding claims, wherein the panel is configured

to withstand a maximum water pressure of 15.750 kg/mZ.

10.  The flood barrier of claim 8, wherein each panel comprises a male portion
and a female portion respectively arranged at second opposing edges of said

panel which are parallel to a longitudinal axis thereof.

11.  The flood barrier of claim 10, wherein the piurality of panels are each
configured to be removably attachable to another of the panels using the

associated male and female portions.

12.  The flood barrier of any preceding claims comprising a second plurality of
seals arranged at second opposing edges of the associated panel, said second

plurality of seals having corrugated surfaces.

13.  The flood barrier of any preceding claims, wherein the panel is internally

configured to have honeycombed-shaped structures.

14.  The flood barrier of claim 13, wherein the panel is formed of exiruded

aluminium and is about 4 mm in thickness.

15.  The flood barrier of claim 8, wherein the at least two supporting posts
include first and second supporting posts, and at least one third supporting post
for positioning intermediate the first and second supporting posts, whereby the
panels are arranged to be received between pairs of the supporting posts to

form the flood barrier.

16.  The fiood barrier of claim 15, wherein the third supporting post is adapted

to be removable.

AMENDED SHEET(ARTICLE34)
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17.  The flood barrier of any preceding ciaims, further comprising a threshoid

plate for positioning at the fioor of the entrance.

18. A method of operating a flood barrier which includes at least two
supporting posts and at least one panel, the method comprising:

arranging the two supporting posts to be positioned at an entrance of a
building; and

removably arranging the panel intermediate a pair of the supporting posts
to form the flood barrier,

wherein the panel includes a piurality of seals arranged at opposing
edges of the panel, said plurality of seals having corrugated surfaces to interface
with the supporting posts to provide, upon compression of the plurality of seals,

a water-tight arrangement against entry of flcod waters into the building.

19. A flood barrier comprising: .

at least two supporting posts for positioning at an entrance of a building;

at least one panel removably arranged intermediate a pair of the
supporting posts to form the flood barrier; and

a pair of fasteners, each fastener includes a lever portion movably
coupled to a hook portion,

wherein in use the fasteners are arranged at opposing ends of the panel
and the respective hook portions are engaged with respective hooking plates of
the associated supporting posts, and the fever portions are operated to tension
the hook portions to secure the panel to the supporting posts.

20. A method of cperating a flood barrier which inciudes at least two
supporting posts, at least one panel and a pair of fasteners, each fastener
includes a lever portion movably coupled to a hook portion, the method
comprising: ’

arranging the two supporting posts to be positioned at an entrance of a
building; ’

removably arranging at least one panel intermediate a pair of the

supporting posts to form the fiood barrier;

AMENDED SHEET(ARTICLE34)



MCZLLP

PCT/Skzot+ / 000544
IPEA/JP 1492016

arranging the fasteners at opposing ends of the panel and engaging the
respective hook portions with respective hooking plates of the associated

supporting posts; and
operating the lever portions to tension the hook portions to secure the

panel to the supporting posts.

21. The flood barrier of any of claims 1 to 17, or claim 19, wherein the at least

two supporting posts include being arranged at the said entrance.
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