1 July 2005 i Flood Barrier The present invention relates to a fl ood
barrier for protecting a structure against flood danage and A ey for
protecting a structure fromflood damage. 5 Wthin the context of this
specification the word "conprises” is taken to nean "includes, anong ot her
things". It is not intended to be construed as "consists of only". 10
Historically, bags filled with sand haye been used to protect structures
for exanple houses or other buildings against .-fl ood damage. A plurality of
t hese fiFlbediBaexjer have been placed around the base of a structure and
built up to forma wall. Wilst they do provide sone protection agai nst
smal | anmounts of water they are not inperneable and in sone cases it has
been fo &ﬁgg filter
silt frowyférg%gtﬁm:g%&gqa%mtﬁé%fm | rt;}ﬂ% t%ﬁ%ggggé@%tﬂ%g?mr e, in
vi ew of dahmgé and a nfesitodtfoepetdeting 2 atrectorerfediy flaodl damagear y neasure and they
are not permanently fixed in place, they are typically not available for an
energgncy 20 I'n addition, the known sand bags are unsightly I f a sand bag

splits iyths ROS fee > an undesirabl e
deposi t o% sand &Eph%ﬁ ﬁib%gglgtﬂfewgd%vaﬁkﬁégan suf ?eréa?romthe pr obl em
t hat t hé&mchrdes,hamng. otlfer t'angs?S Itenwemiared tobe tdistrhed\ws ‘Gohsisthey are

di fficulo'gﬂ)},,o nove into place by the elderly or the infirm | July 2005

. 10  Historically, bags filled with sand have been used to protect structures for example
houses or other buildings against flood damage. A plurality of these filled bags have
been placed around the base of a stracture and built up to form a wall. Whilst they do
provide some protection against small amounts of water they are not impermeable and
in some cases it has been found that they suffer from the problem that they merely

15  filter silt from flood water altowing stl]l dirty water to pass.

P\nthermoi'e, in view of the fact that these bags are merely a temporary measure and
. they are not permanently fixed in place, they are typically not available for an
emergency.
20
In addition, the known sand bags are unsightly. If a sand bag splits it is possible for
sand to leak from the bag leaving an undesirable deposit of sand.

_ Furthermore, bags filled with sand suffer from the problem that they are heavy. Asa
25 consequence of their weight they are difficult to move into place by the elderly or the
infirm.




2 In addition, a high nunber of sand bags nust be used to have an effect.
Therefore, it has been found that it takes a considerable tidduyg0®uild an
effective flood defence and that typically several builders are required.
5 To cope with the problens associated with sand bags it has been suggested
that a tenporary barrier of plastics sheet could be placed around a door
-to stop water seeping through the crack between the door and its frane.
This conprises a clear plastics she& which is placed against the side of

a structure and w;i!gghte down b)éawei ht for exanple a pipe filled with

wat er . Hihviddidion, & BRak 5386 bagssmpe b usesl iedave an otfect; Ibereforg it t he

pr obl em | ' -1 0 1 pl astics
Cheet v P tect oo o suld G HRoR B bletch ot ol e AR i i

i nef f ectthwietypiciliy delvenahbuibierd drehequiteden found to suffer fromthe problem
that the sheeting is typically not available at short notice. Therefore,
despite the problem associated with sand bags, they continue to be used
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damage, tefporary bargiasof plastios sheeticaiild Bergragamyund/m@ckr th StapewdtanRBpiny _
install ed and avail abl e when needed, but which is _not unsightly, and which
can be tBiayelihesrank bstreces the deospaditsdrams. sl hineqmprisss aploanplastics20 The

t ey : kably, it h
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side 25 of a structure by only a snmall nunber of people at short notice to

pr ovi@e spfet Bemthnprobiga that it bavent bsempopsiblionroddethessdgenofthew of the fact

that it p(fa?sﬂcsbs%clctov?n { a? gvajterll p%oof seal, Therefore it has been found to be ineffective.

‘Furthermore, it has been found to suffer from the problem that the sheeting is typically
not available at short notice. Therefore, despite the problem associated with sand

bags, they continue to be used because they provide some protection.

15
Therefore, a need exists for a specialised barrier which can be used to help resist flood
water and flood damage, which is easy to use in an emergency, which is permanently
installed and available when needed, but which is not unsightly, and which can be
employed by one or two people in a matter of minutes, -

20

The present invention addresses the problems set out above,

Remarkably, it has now been found that a barrier comprising a flexible impermeable
sheet of material can be permanently anchored in a trough and raised against the side
‘25 of a structure by only a small number of people at short notice to provide protection
against flood damage. Furthermore, in view of the fact that it can be located in a
covered trough it provides the advantage that it is not apparent or barely visible when

not in use.




covered trough it provides the advantage that it is not apparent or barely
visible when not in use. 3 1 July 2005 In accordance with a first aspect
of the invention, there is provided a flood barrier which conprises a
resilient trough and a flexible inperheabl e sheet anchored td 44e2435ugh

~wherein the trough- has a base-and two walls, a cross section of the

t r oughniascordpeceedithradfitshaspeit|of the inventien, thereais dsovtitked baffoed bamibr whichei n t he
flexi L+ . e ' i I | h r or
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pl aci rigpugh pekding extended thegéfranm for Raioigingusdructareound a structure and securing a
fl exi bl e i npernmeabl e sheet to the trough wherein the flexible inperneable

sheet is capable of being stored in the trough or extended therefromfor
adj oi rin rapcardaneaitithr @. seRoad easabttyof e @wboliingghereols providedda maethode for
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exanple a sem circular crosSs section. re preferabl’y the cross section
of t hdlexiblsughetmeablegheetiisaagallbof beihg stoodd intilke troegigdr extended thgrefrandords t he

base. " i the advantage that a plurality of troughs can be
stackggjy"'\ﬁ/negf{]g%%?ﬁ%' i nside each other for ease of transportation and

storage. Preferably, each wall of the trough has a lip at its edge distal
sect] orTorEphaR izt or 8 b Fed oo PEb a8 iR b o HOUSRT
f abri davinga kasevasid twaswvallsdndiped taaireonmalnef the base dhiPpreiidealhe advastageough i s
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the trough could have any appropriate cross section, for example a semi circular cross
- section. More preferably the cross section of the trough is tapered and the walls of the trough
converge towards the base. This provides the advantage that a plurality of troughs can be
- stacked overlapping inside each other for ease of transportation and storage.

Preferably, each wall of the frough has a lip at its edge distal to the base wherein the lip
preferably comprises an outwardly turned section of the wall. This provides the advantage of
facilitating fabrication as well as transportation and storage.

Preferably the trough is manufactured of a material selected from the group consisting of
_ﬁbreg[ass, plastics, metals and a combination of two or more thereof. Metals are preferred for
heavy duty instalations.




fibreglass, plastics, netals and a conbination of two or nore thereof.
Metals are preferred for heavy duty instalations. 1 July 200%July2005
Preferably the trough is provided in sections of varying | ength which. can
be sealed together. . Preferably the trough has a depth of at |east about
10cmto about 30cm Mre 5 preferably the depth of the trough is at |east
about 15cmto about 30cm Preferably a shallow section of trough is
provided that has a depth suitable f@ spanning over underground piping or
W ring used to provide services to a structure. For exanple, it is known

t hat sorreferably thydrqighiisprovided insdctiens ef varying lensthowhich san basgaledo about 20em
fromthe surface. One or nore of these shallow sections of trough can be
used as tﬂ%%‘é%rsary. Preferably the depth of the shallow section of trough is
about 10cmto about 20cm nore preferably about |0Ocmto about 15cm
Preferably the trough is set in concrete to secure it in _position and to

seal t hePrefesabiy therfrouph hapa dgpth i at lemit abeytalifemp to shoptAdemndderee naterial is

pl aced dirgc agai pst..th | .l tr r r ound | evel down to a
dept h ofprgfmrtbg@teﬁﬁg\ﬂf%%%ﬂ?%3?%?‘%@?’9“&%3&%8%% abuts the concrete
that the trough is set in and provides the advantage of sealing the
structure against ground water. Preferably the material includes bitunen

‘and/ or pRyeferablne sh soctiop bEtroygh ispravided thatap pdlepthapitgblforUTHENE (TM) . 20
Preferably an inperneabl e.seal is placed.at the join t n.the wall of a
structur%&%oﬁdﬁgﬁﬂmpﬁ’ﬂgﬂbwgrpl%sﬂlﬁ(bpﬁ?ggﬁjsfgﬁfsg‘b%cggﬂi ces to a
struct Urgy eRiRpR! RN Movil WafRale drdinREONbHRs Biovidea 28 1681 of 16fahan f O
exanpl e cl osed cell polyurethane foamor “simlar. This provides the
advai agiboof 20unefremt the gurfase s Cue er fnooerofiesy shaiow ssetioms ofitreugh can be

used as necessary. Preferably the depth of the shallow section of trough is about

10cm to about 20cm, more preferably about 10cm to about 15cm.

_ Preferably the trough is set in concrete to secure it in position and to seal the trough in
1S the ground. Preferably, an impermeable material is placed directly against the wall of
a structure from ground Ievel down to a depth of at least about 30cm. Preferably the
material abuts the concrete that the trough is set in and provides the advautage of
sealing the structure against ground water. Preferably the maferial includes bitumen
and/or polythene, for example the material is preferably BITUTHENE (TM).
20 |
Preferably an impermeable seal is placed at the join between the wall of a structure
and underground piping or wiring used to provide services to a structure. Preferably
the seal is provided by closed cell foam, for example closed cell polyurethane foam or
similar. This provides the advantage of preventing moisture from entering a structure
25 atits join with underground piping or wiring. In addition, pipes, eg. drainage pipes,
to the structure are fitied with non-return valves. These valves provide the advantage
of inhibiting flow of liquid into the structure via the pipe, but allow flow from the
structure.




25 at its join wth underground piping or wiring. In addition, pipes, eg.
drai nage pipes, to the structure are fitted with non-return Jdny€805 These
val ves provide the advantage of inhibiting flow of liquid into the
structure via. the pipe, but allow flow fromthe structure. 1 July 2005 5
Preferably, an enbodinent of a flood barrier according to the invention
conprises a flexible inperneable sheet manufactured of 1mmthick

cal endered non-reinforced flexible pgolyvinyl chloride (PVC-P). Remarkably,
this selected material_ has been found to have excellent f lexiblity and
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The reslsoilipht weiphe provi des the advantage that at |east a section of the
second side of the flexible inperneable sheet can be lifted fromthe
trough, raised and connected to a 15 structure quickly ensuring that the

second i | ' n r ' .hei ght. It
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i nper meabl e sheet. 20 Alternatively, preferably an enbodinment of a flood

bar r 1&er adioburgitagystrusturne Profersblyitthe tosilient ¢dge comppisessédeast dneand mhich
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Preferably the resilient edge is detachably connectable to a fixing on a structure. The

-resilient edge provides the advantage that at least a section of the segond side of the
flexible impermeable sheet can be lifted from the trough, raised and connected to a

15 structure quickly ensuring that the second edge of the sheet is raised unifonhly to an.
appropriate height. It will be apparent that this height is dependent on the position of
the fixing and the length between the first and second sides of the flexible
impermeable sheet.

20  Alternatively, preferably an embodiment of a flood barrier according to the present
invention comprises a flexible impermeable sheet having an edge which adjoins at
least one fixing for removable attachment to a structure. Preferably the fixing
adjoining the flexible impermeable sheet is complementary with a fixing which
adjoins a side of the structure. For example an approximately horizontal bar can be

25 positioned on a structure and one or more hooks can be used to detachably connect an

~ edge of the sheet to the bar.

Preferably, the fixing adjoining a structure and complementary fixing adjoining the
flexible impermeable sheet comprises a hook or hanging bracket. Most preferably it



| east one fixing for renovable attachnment to a structure. Preferably the
fixing adjoining the flexible inperneable sheet is conplenenﬂéwyz %h a
fixing which adjoins a side of the structure. For exanple an approximately
hori zontal bar can be 25 positioned on a structure and one or nore hooks
can be used to detachably connect an edge of the sheet to the bar.
Preferably, the fixing adjoining a structure and conpl enentary fi xi ng
adjoining the flexible inperneable gheet conprises a hook or hangi ng
bracket. Mst preferably it 1 July 2005 6 conprises a hanging bracket.

Pr ef er abtomprisaea hangimbrabkedc Resferablyp thedwangiag Wedcketidomprises a Hﬁﬂ%@%ngi ng

fitting. Preferably .the wall fitting conprises a plate for fixing to a
structur%ncgﬁa’\gwg '0j ections for extending upwardly from each end of the

plate which are inclined away fromthe plane of the plate. Preferably the

projections he in a plane which neets the plane of the plate at an angle
of bet Mfmﬂthmdﬁﬁﬁmepae@s aplete fopfisingrtapistructremddwopr ef er abl y t he

Cecur 2d PEREpor CHPRG Py om gt Fane: o4 8l Bl 28 el hangi ng
Fitting S98Phé6s e Aakd of Be Phfe. FPRFQLG theOptojelfbis1RAn adiRERRIcEUl ar to the
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Preferably the hanging fitting comprises a plate and a projection inclined
perpendicular o the plate. The plate is capable of being slotted between a structure
and the projections of the wall fitting wherein the projection of the hanging fitting
extends between the projections of the wall fitting.
15
The hanging bracket provides the advantage that when the flood barrier is not in use
the wall fitting does not protrude dangerously from the side of a structure and is

therefore unlikely to cause accidental injury to a passerby.

20 Preferably, an embodiment of the flood barrier comprises an elastic cord or shock cord
between. a hanging fitting and the edge of the impermeable sheet. This provides the
advantage of applying controlled tension to the impermeable sheet until flood water

forces it into position.

25 Preferably, an embodiment of a flood barrier according to the present invention
comprises a joining means for joining a first impermeable sheet to a second
impermeable sheet, for example a waterproof zipper, preferably at a side inclined
perpendicular to the first and/or second side of the flexible impermeable sheet.

- Preferably, the zipper is of a type generally known for fastening a wetsuit and/or




therefore unlikely to cause accidental injury to a passerby. 20 Preferably,
an enbodi nent of the flood barrier conprises an elastic cord SAulg Rk cord
between a hanging fitting and the edge of the inperneable sheet. This

provi des the advantage of applying controlled tension to the inperneable
sheet until flood water forces it into position. .25 Preferably, an

enbodi nent of a flood bather according to the present invention conprises
a joining neans for joining a first nperneabl e sheet to a second

| nper meabl e_sheet, . for exanpl e a waterproof zipper, preferabléfat a side
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to the gﬂuﬁﬂmwommdagafmsﬁugnuepIurality of sides of a structure. Preferably,
an enbodi nent of a flood barrier according to the invention conprises a
housi ng for nounting on a structure, for exanple on a wall or side of a
struct ur ' ' b\ f a
PRetela, 40 PBUES: BAY DS uEAEoldhlc IEE bR brfiRE, £

fl exi bl & T npe exa means Deing a“*groove.

Pr ef er alhbysihgfor MuuetiAg oh 3 stRpbiute forteXadplet dnkCivilll Or sid of b bedotre] thecal |y and
sealed to the outside wall of a structure. In addition, the housing is

pr ef ¥} alipysieg havingp mese oy secsiving 4 edge ofi e iflgmibla menermpble shegt, B0e i nper neabl e
Sheet 1 CaZiS e b Yoty #5204 P RRYAR BLS0uAaE i B5ilh 834 Blferhigper meab! e
inclined vertically and sealed to the outside wall of a structure. In addition, the

housing is preferably of length equivalent to the height that the flexible impermeable
sheet reaches. This provides the advantage that the flexible impermeable sheet can be

15 sealed to a wall of a structure via the housing. This is advantageous for example if a
flood barrier according to the invention is used to protect only part of a structure, for
example part of a semi-detached building. -

In the event that an embodiment of the flood barrier is applied to only part of a

20 structuze, for example part of a semi-detached building, having a cavity wall
construction a cavity seal is provided to seal the cavity. Preferably the cavity seal is
Jocated direcfly behind the location of a housing applied to the outer wall or external
surface of a structure. In this way, the outer wall of a structure is sandwiched between
a cavity seal and a housing.

25 | |
Preferably, an embodiment of a flood barrier according to the invention comprises a
plate fixed to the trough sandwiching the flexible impermeable sheet for ensuring a
secure waterproof seal between the trough and the sheet. Preferably the plate is bolted
to the trongh although it will be appreciated that other secure fixings can be employed.




15 sealed to a wall of a structure via the housing. This is advant ageous
for exanple if a flood barrier according to the invention isldé#d04%o
protect only part of a structure, for exanple part of a sem -detached
building. In the event that an enbodi ment of the flood barrier is applied
to only part of a 20 structure, for exanple part of a sem -detached
bui Il ding, having a cavity wall construction a cavity seal is provided to
seal the cavity. Preferably the cavitdy seal is l|ocated directly behind the

| ocation of a housing applied to the outer wall aqr external surface of a
st ruct ur Bis prpvides hegdyantese thetie secuggand wterpraof sl s pchigved andefulhed bet ween

a cavity, ' Pref @qy | t of a flood
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sandwi ching the flexible inperneable sheet for ensuring a secure
wat er pr oof seal between the trough and the _sheet. Preferably_the plate is
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enbodi nent of a flood barrier according to the invention conprises a 5
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~to the hgipht of a conventional ground floor wi ndowsill or higher subject
to st(r)uct ural adequacy of the supporting wall. .10
1

Preferably, an embodiment of a flood banier according to the present invention
comprises a flexible impermeable sheet which is anchored to a wall of the trough
" distal to the structure. This provides the advantage that a waterproof seal is achieved
when the barrier is in use in view of the fact that the sheet lines the trough and any
15 water in the trough sandwiches the flexible impemmeable sheet against the trough. In
addition, it provides the advantage that water can be removed from the trough by
simply pulling the sheet tight against the wall of the trough distal to the structure.

Preferably, an embodiment of a flood barrier according to the present invention

20 comprises a trough having a lid or-cover. Preferably the lid or cover is resilient.
Preferably the lid or cover is hinged to the frough by a hinge. Preferably the hinge is
located on a wall of the trough adjacent to the structure ie. opposite the wall to which
the flexible impermeable sheet is anchored. The lid or cover provides the advantage
that it protects and hides the flexible impermeable sheet when it is not in use. In

25 addition, when the lid or cover is raised it provides a fillet or plinth agaiﬁst which the
flexible impermeable sheet can rest when it is in use. Furthermore, it provides the
advantage that the cover can be raised against a side of the structare thereby providing

- additional protection against flooding. The hinge provides the advaniage that the

cover does not become separated and lost.




Preferably, an enbodi nent of a flood barrier according to the_present

I nvention conprises a flexible inperneable sheet which is and iy é¥3 o a
wal | of the trough distal to the structure. This provides the advantage
that a waterproof seal is achieved when the barrier is in use in view of
the fact that the sheet lines the trough and any 15 water in the trough
sandw ches the flexible inperneable sheet against the trough. In addition,
it provides the advantage that water can be renpved fromthe trough by
simply pulling the sheet tight against the wall of the trough distal to the
structure. Preferably, an enbodinent of a flood barrier according to the
present.Aﬁﬁﬁﬂﬁ}Bﬁﬂu%QwEPHthéﬁﬁﬂ@m&kﬁ?ﬂ H&Mh@ﬂ&@mh@ﬂﬂ&&aﬁmMﬁﬁ dfr ef erably
the lid or cover’is resilient Preferably the I1d or cover is h|nged to
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it is not In or cover is raised it
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rest when Jt |s I n us Fur nor. e, r vfg@g tg\ advant age that the
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that the cover does not becone separa

Al t er natpolyebtyr rdshe netal and asoabinatibmthieseofh Mdtal s prefated forbeawddutpt age that a
plurality of ,troughs can be stacked inside each other to facilitate
tran%%oﬂ%%ﬁﬂ%ﬂ$ﬁhnd storage. In a preferred enbodi ment the cover conprises
a retaining bracket for gripping one edge of .51 the trough and a budget

| ock for gripping the opposite edge of the trough. Preferably the cover

can be dehagdeded embbdibent HeL@Rersdid 8 detaskiblé frofoathewougt. | Tied coyer pl i nth
or lid is divided into a plurality of sections. Each section comprises a top face and

downwardly projecting sides. Each side comprises a slot or projection which engages
15 with a corresponding projection or slot in the wall of the frough. Preferably the slotis
L shaped and engagement is achieved by pushing the lid or cover downwardly onto
the trough, ensuring that the projections insert into the corresponding slots. Thereafter
 the cover or lid is pushed along the logitudinal axis of the trough until the ends of the
~ slots abut the projections.
2
Preferably each section of the cover or lid has a side having at least two projections or
slots. Prefera;bly the projections or slots are located adjacent the ends of each side.
" This embodiment provides the advantage that a plurality of sections of the cover or lid
can be attached to the trough wherein each section is abutted by an adj acent section
25 and thereby secured in position. Preferably, the last section of lid or cover to be
placed on the trough comprises a lock to retain it in position. Advantageously, only a
single lock is required to retain a plarality of sections of tfough in position on the
trough. This ensures that the flood barrier can be erected without delay, the cost of
production is minimal and the flood barrier is not easy to vandalise.




agai nst a structure when the flood barrier is in use. Preferably the cover
is manufactured of a material selected fromthe group consi st Hy2

e-glass reinforced polyester resin, nmetal and a conbi nation thereof.. Metal
is prefered for heavy duty 10 installations. In a preferred enbodi nent,
the cover or |id is detachable fromthe trough. The cover or lid is
divided into a plurality of sections. Each section conprises a top face and
downwar dly projecting sides. Each sile conprises a slot or projection which
engages 15 with a corresponding projection or slot in the wall of the
trough. Preferably the slot is L shaped and engagenent is achi eved by
pushi ng ' . : | . | hat the
broj et PrAgrablys B Qilont MR Lok BilcRordiio S URERIGREMIRE AT 10,
lid is pusipedr phopigg tater fiog thediongh tatieoutidd dfghé bamighdistil td a t he ends of

the slots abut_ the projectiqns. 2Q Preferably each section of the cover or
lid hasSEUhge 11%@3#3@913}1@%5 qegisd,in or adjaceshthe froughy B‘f%ﬁ prsferallydbl v t he

proj ect i . S . . ' side. This
enbog’frrgﬁp éapt‘?c!)l\% d%tgé gggﬁgﬁg%%@%éﬁ&a %gf%mgggl??bns of the cover
or |id Pesferably taé baigh eflrdcesstdxeenids Goghtheli@ipitudingbadis 60t ingh ®wabds t ed by an
adj acent. section 25 and thereby secured in position. Preferahbly, the | ast

secti onthststiuctare; Thepumpisotides the adwantags of FnqiRg &I WalshMRicBdedks| ock to

retain jaf ] Ltion t ' lSs.required to
retain ?}}rﬁ# r%?i%w@g'f %@%?%%&?%%%Swm 8&’??%‘3%%%5‘%%0[1% Thi s
ensur es hefoad the IRxiblCinthcbRedtlesheei skRe®ifGtussl ThisheslongiothaYife éfilie cost  of
production is mninmal "and the flood barrier is not easy to vandalise. 1

Jul yl02088xible immefraeabls sheetan enbodi nent of a flood barrier according to the
I nvention conprises a

Preferably, an embodiment of a flood barrier according to the invention comprises at

least one board, preferably a rigid board, for being positioned against a structure

having one or more columns, for example a porch. The board provides the advantage
15 of reinforcing a basrier across the space between columns or a column and an adjacent

- structure. Therefore an embodiment of the flood barrier can be put in place around

the outside of a stracture having one or more columns and a flexible impermeable

sheet of material can be raised against a side of the board.

20 - Additional features and advantages of the present invention are described in, and will
be apparent from, the description of the presently preferred embodiments which are

set out below with reference to the drawings in which:

- Figure 1 shows a cross section view of a wall of a structure and an adjacent flood

25 barrier in accordance with the invention;

Figure 2 shows a plan view of a structure and the position of a flood barrier according

to the invention,



punp for punping water fromthe trough to the outside of the barrier distal
to a structure. Preferably the punp is located in or adjacent J#hi&0y ough
More preferably it 5 it located in a special section of trough having. a
bul ge or recess for the punp. Preferably the bulge or recess extends from
the | ongi tudinal axis of the trough towards the structure. The punp

provi des the advantage of renoving any water which | eaks through the
barrier. In addition, it provides thdladvantage of renoving any water
before the flexible inperneable sheet is stored after use. This prol ongs

t he |if eFighrehehowsa possikleneansof a typieal ead sermsetiorpater parion,walkn enbodi ment
of a flood barrier according to the invention conprises at |east one
board, preferably a rigid board, for being positioned against a structure

havi ng OFigufr4 ot aCRbdsrsestion Viewek@nh & téugps L fldbEbhstiar sbcpidang ies t he
advantage 15 of reinforcing a barrier across the space between colums or a

col um aﬁﬁﬂa‘f@nﬁﬁ!}-aqent structure. Therefore an enbodi nent of the fl ood
barri gr can be put in place around the outside of a structure having one
or noife colums and a flexible inperneable sheet of material can be raised

~agai nst PpigatedPstdivstelration setiofCind sl Vib@s of 2 haming Baclebef adwadt ages of the
present invention are described in, and will be apparent from the

descri ptl?ﬂéﬁefcﬁccwd@gﬁﬁmm@r ef erred enbodi nents which are set out bel ow
with reference to the drawings in which: Figure 1 shows a cross section
view of a wall of a structure and an adjacent flood 25 barrier in

accor dangguid dhota @levati Gl ddtctidtl Glevs ofa SHRNDT 8 fldbod BadiePWcRidiAg & ruct ure
and the tgoleon of a flood barrier according to the invention. 1 July

2005101 tHedventidrshows a possi bl e nmeans of a typical end connection at a
partition wall.

- For the purposes of clarity and a concise description features are described herein as
part of the same or separate embodiments, however it will be appreciated that the
scope of the invention may include embodiments having combinations of all or some

15  of the features described. |

As seen in Figures 1 and 4, a flood barrier or flood skirt for DIY or specialist
installation comprises a resilient frough and a flexible impermeable sheet anchored to
the trough wherein the flexible impermeable sheet is capable of being stored in the

20 - trough or being extended therefrom for adjoining a structure. The trough is
manufactared of a-material selected from the group consisting of non-ferrous metal,
plastics and glass fibre. The flexible impermeable sheet is manufactured of a material
selected from the group consisting of buty] rubber and plastics.

25 - The trough has a base and two walls inclined to a normal of the base. The cross
- section of the trough is tapered and the walls converge towards the base. A pump for
pumping water from the trough may be located in a special section of trough having a
bulge or recess for the pump. The bulge or recess extends from the trough towards the
structure. | | |




Figure 4 shows a cross section view through a trough of a flood barrier
according to the invention. 5 Figure 5 shows el evati on, sectﬂdwyéﬂﬁsplan
views of a hanging bracket of a flood barrier according to the invention.
Figure 6 shows el evation and section views of a cover of a flood barrier
according to 10 the invention. For the purposes of clarity and a concise
description features are described herein as part of the sanme or separate
enbodi ments, however it will be appré&iated that the scope of the

i nvention may include enbodi nents having conbi nations of all or some 15 of
the features described. As seen in Figures 1 and 4, a flood barrier or

fl ood ski : kal i |- lghlaﬁ Ol T0f| resilient

t rough ﬁf%&%é&%@eﬁﬁg%%%ﬁvﬁgggﬁ nc 1(1)1?@3&,[0 cﬁ@%’yrﬁ%ugh wherein the
fl exi bl e i npernmeabl e sheet is capable of being stored in the 20 trough or
bei ng extended therefromfor adjoining a structure. The trough is

manuf ac ﬁ&rgéﬁerélf tslﬁtrﬁﬁ E &)@Q} %ﬁtéﬁm %&W {Prn %iiﬂyt 30 HomReerof

non-ferr @@thi I fl : Fhle | abl e
sheetgi SS?I#E;%%JF%@[OB? 8d o aﬁﬁg er |eglvaﬁ§hel eg‘%%ge@g?lnqbﬁge%g?gup %oén‘}s%?sti ng of
butyl r uindergreund pipiag oi eiringAsed bepiovilegbriias t@a bidsctuwen TChe depthalflas i ncl i ned
to a norpal of t,heogase. The cross section of the trough is tapered and
the wal 158 vestign of Gauehyis abpwt 10smdo aRoBUARS™E or  punpi ng water fromthe

trough may be | ocated in a special section of trough having a bulge or
recess for the punp. The bul ge or recess extends fromthe trough towards

‘the ' st Th@be)iie trdughub yet2RBnciete to secure it in position and to seal the trough in the
| 10 ground. In addition, BITUTHENE (TM) is placed directly against the wali of a
. structure from ground level down to a depth of at least about 30cm abutting the
concrete that the trough is set in. This protects against ground water. '

An impermeable seal 1s placed at the join between the wall of 2 structure and
15 uudergrbund piping or wiring used to provide services to a structure. The seal is
provided by closed cell polyurethane foam. In addition, pipes, eg. drainage pipes, to
- the structure are fitted with non-return valves. These valves inhibit flow of liquid into
- the structure, but allow flow from the structure.

20 A removable resilient cover or lid is positioned on the irough and held in place by a
retaining bracket and a budget lock.

- Alternatively, the cover or lid is detachable from the trough and is divided into a
plurality of sections. Each section is produced by pulltrusion and comprises a top face
25 and downwardly projecting sides inclined parallel to the sides of the trough. Each
side comprises a slot or projection which engages with a corresponding projection or
slot in the wall of the trough. The projection is provided by the head of a bolt. The
slot is L shaped and engagement is achieved by pushing the Iid or cover downwardly

onto the trough, ensuring that the projections insert into the corresponding slots.




The trough is provided in sections of varying |length which are seal ed
together. In general the trough has a depth of at |east about !78ggf4% about
30cm However, 5 shallow sections of trough are provided which have a. depth
sui tabl e for spanning over underground piping or wiring used to provide
services to a structure. The depth of a shallow section of trough is about
| Ocni to about 15cm In use, the trough is set in concrete to secure it in
position and to seal the trough in t 10 ground. In addition Bl TUTHENE

o 12 B e 8 S oo A

trough ieg, d%ﬁhe'd?otslﬂrht“ﬂ%@?z\%i&ﬁ&ﬁs %h%%&u&f&ftﬁ@cdﬁkﬁhdﬁﬁb 4 §REHAEAP! € seal

is placed at the join en the wall of a structure and 15 underground
pi pi ng cartlaarstrtwro@rqsembns@rp}omn'ﬂm mejectiaesonstotaare doaath adgacenittbe sadd
pr ovi de hane foam I tion es,.. eg. drar nage
bl pes, 88 e estinipit 4 p2Eover hmmiset otk rotinBich SSisBD 2 veo
I nhi bit Jflﬁavg gkv |nr%§ ﬁ"lg,?thet tructure, but allow flow fromthe
~ structure. 6 e resiliént cover or lid is positioned on the

trough and held in place by a retaining bracket and a budget |ock.
Alternat ve t he cov r or lid is,detac fr h and i s
di vi ded %@emﬁr@rﬂ 16 shyet scaps ﬁe{”@egﬁiﬁg éergﬁb#a iefﬁrﬁta B by

pul I'I'trugd, Eﬁﬂﬁ’ g sides

I ncli neé par al gﬂh%tggmt}#%ﬂgeggisﬁg? t ‘fzdstougﬂwqg “i:%ﬂgﬂtﬁsé;s a sl ot
or proj egtctare aﬂﬂlmcﬁfme@ppmmbtheﬁmtemmdhmenhmﬁora@mnﬂxgtoal ot in the
wal | of the trough. The projectiaon is provided by the g]of a bolt. The
sl ot 19 s struaneen S Platrifteadda danisonsh by aphwalie of Hyings sandwichep the fitgt or cover
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- plate is bolted to the trough. The second edge comprises at least one rod which is

preferably attached to the surface of the sheet or surrounded by a hem in the sheet.

15 AMlematively, the first edge of the sheet is anchored to the wall of the frough adjacent
the structure.

The rod is secured by a length of shock cord to a hanging bracket which is shown in
Figure 5. It comprises a hanging fitting which is detachably connectable to a wall

20 fitting, The wall fitting comprises a plate for fixing to a structure and two projections

 far extending upwardly from each end of the plate which are inclined away from the
plane of the plate. The projections Jie in a plane which meets the plane of the plate at
an angle of about 5°. The plate defines two openings through which it can be secured
to a structure by fixings eg screws.

25
The hanging fitting comprises a plate and a projection inclined perpendicular to the
plate,




Thereafter the cover of lid is pushed al ong the |ongitudinal axis of the
trough until the end of the slots abut the projections. Eachldeggd®n of
the cover or lid has a side having at |east two projections or slots. The
projections or slots are |ocated adjacent the ends of each side. One
section of the lid or cover conprises a lock to retain each section of lid
or cover in position on the trough. The flexible inperneable sheet is
capabl e of reaching a height of at |d4st Imon a structure and has a first
edge which is anchored to the wall of the trough distal to the structure

and a setkmplatedgeanablsoef heing shetted; hegye e fnd e preypetians ol sy adj oi ni ng
t 10 £ , i fofixi
Sandw onieh Bl harplathEbGidsids b Halllinh ER el B pBR G Y 0 K MO

secur e Vrojehowsodf theahll fittey. pl ate is bolted to the trough. The second edge

conprises at |least one rod which is preferably attached to the surface of
the sheet or surrounded by a hemin the sheet. 15 Alternatively, the first

 Stractur TREARIEE ipbPutBGRNhEd 1o Wnkhen ool Qe 4 i ioE Bl 1

bracket mimmsm@&%dnmcuﬁkwmf&stdnwo@@mﬂsm of thefigiiblg fitting which
i s detachably connectable to a wall 20 fitting. The wall fitti&g conpri ses
a pl at e inpermeablgghecty Hhesaipnes iv ol e genapalbtlgjosar fop fasteningra waiswhdi ng

upwar dl y. _f.r Q h gﬁd.of he. pl ich el I.n fromthe plane
of the pqng{ograrfsﬁgt. ﬁ’ '@%%ﬁ%&?ﬁ‘%ﬂéﬁﬁ]e&cﬁﬁé‘?M%nmﬁég?r%% pl ane of the
pl at e atwatBiredtdeal. HitetnAivelyDthe [oRIMY Méms ¢BMpHSS hAeriAMAGINEIS t hrough which
it can be seécured to a strdacture by fixings eg screws. 25 The hangi ng

fittildg complementarydiopk anélonps for exawplecVELGROM®I i ned per pendicul ar to the

plate. 1 July 2005

In cases wherein an embodiment of a flood barrier according to the invention is used
to protect only part of a structure, for example part of a semi-detached building, a wall
housing or wall fixing for mounting on awa]i of a structure has a mountiﬁg plate, strip
15 of rubber and zip to support an end of the flexible impermeable sheet. The housing is
applied vertically and sealed to the outside of an external wall of a strocture. The
- housing is preferably of length equivalent to the height that the flexible impermeable
sheet reaches. The wall housing is manufactured of a material selected from the group
. consisting of plastics, glass fibre, rubber and non-ferxous metal.
20 |
. In cases where an embodiment of the flood barrier is applied to only part of a
structure, for example a semi-detached building, having a cavity wall construction a
cavity seal is provided to seal the cavity. The cavity seal is located directly behind the
location of a ‘wall housing applied to the external surface of a structure.
25
' It should be understood that various changes and modifications to the presently
preferred embodiments described herein will be apparent to those skilled in the art.
- Such changes and modifications can be made without departing from the spirit and
- scope of the present invention and without diminishing its attendant advantages. It is




14 The plate is capable of being slotted between a structure and the
_projections of the wall fitting wherein the projection of thdJaaR80ng

rm_fitting extends between the projections of the wall fitting. 5 The

fl exi bl e i npermeabl e sheet has a joining neans, for exanple a waterproof

zi pper, at a side inclined perpendicular to the first and/or second side
of the flexible inperneable sheet. The zipper is of a type generally known
for fastening a wetsuit and/or drysdft. By raising the zipper two sheets
can be seal ed together wt wat ey proof seal. Alternatjvely, .the joining
means co Fq%gﬁéﬂtg&‘i%rélé‘l S“ﬁg\‘iﬁ%"&@l 3FCHE qﬁf epﬁ%&gcfpor exanpl e
VELCRO | g ses wherein an enbodi rent of a flood barrier according to the
invention 1s used to protect only part of a structure, for exanple part of
a sem -detached building, a wall housing or wall fixing for nounting on a
wal | of a structure has a nounti ng plate, strip 15 of rubber and zip to
support an end of the flexible inperneable sheet. The housing is applied
vertically and sealed to the outside of an external wall of a structure.
The housing is preferably of |length equivalent to the height that the
flexible inperneable :sheet reaches. The wall housing is -manufactured of a
material selected fromthe group consisting of plastics, glass fibre,

“ rubber and non-ferrous netal. 20 In cases where an enbodi nent of the fl ood

barrier is applied to only part of a structure, for exanple a

sem - det ached buil ding, having a cavity wall construction a cavity seal is
- provided to seal the cavity. The cavity seal is located directly behind the
| ocation of a wall housing applied to the external surface of a structure.
25 It should be understood that various changes and nodifications to the
presently :




preferred enbodi nents descri bed herein will be apparent to those skilled in
the art. Such changes and nodifications can be nmade wi thout depardobng from
the spirit and scope of the present invention and without dimnishing its
attendant advantages. It is 1 July 20805 15 therefore intended that such
changes and nodifications are covered by the appended «clains. | July 2005
16 CLAIM5S 1. A flood barrier which conprises a resilient trough and a

fl exi bl e i nperneabl e sheet anchored to the trough wherein the trough has a
base agaivme walls, a cross section of the trough is tapered and the walls
converge towards the base; and wherein the flexible inperneable sheet is
capabl e of being stored in the trough or being extended therefromfor

ad] of 1y g 3Rt WhEh cBmpfvck b AQHieliAk oA lan@s OB ApLthedlly P eceding cl ai m

wherein a shall ow section of trough 1s provi that has a depth suitable

for spangin er erqr d_plpin r. W nin sed t.0 provide services to
25t r et DieaPenHSiie RS EAR D B el ni' s 13P Sl BN bt e o
the trough is set in concrete. 4. A floo arrier according tg any

pr ecedi nﬂle&qoaslmsmwiaﬁd WD EPTREES| teway %\%eibgsepw}ﬁc‘@efr%ﬁlﬂ{e Xibléi n bet ween
the wall of a structure and underground piping or wiring used to provide
ser vi cesinpsrieable sheetus eapalie pf sdee sencd incthe ao@ghmhqrglgte@teaqu theretrentifay cl ai m
wherein an inperneable material is placed directly against the wall of a
st ruct ur adjbinmgagstracinct. | evel downwards for sealing the structure

2. A flood barrier according to any preceding claim wherein a shallow section of
trough is provided that has a depth suitable for spanning over underground piping or wiring

used to provide services fo a structure.

3. A flood barrier according to any preceding claim wherein the trough is set in

concrete.

4. A flood barrier according to any preceding claim wherein an impermeable seal is placed at the
join between the wall of a structure and underground piping or wiring used to provide

services to a structure.

5. A flood barrier according to any preceding claim wherein an impermeable material is placed
directly against the wall of a structure from ground level downwards for sealing the structure

against ground water.

6. A flood barrier according to any preceding claim wherein the flexible impermeable sheet has
a first edge which is anchored to the trough and a second edge opposite the first edge which is

resilient for adjoining to a structure.




agai nst ground water. 6. A flood barrier according to any preceding claim
wherein the flexible inpernmeable sheet has a first edge whichyjg -aschored
to the trough and a second edge opposite the first edge which is” resilient
for adjoining to a structure. | Julyi12005 17 7. A flood barrier according
to claim6 wherein the resilient edge conprises at |east one rod which is
preferably attached to the surface of the sheet or surrounded by a hemin
the sheet. 8. A flood barrier according to claim6 or 7 wherein shock cord
i s secur Adlood bemier aesgidinedn rlawg § avhemin the tesdigntedee cempriscs afrledshenetred cl ai m 8
wherein the shock cord is secured to a hanging bracket. 10. A flood barrier
accor di nghich ispryfepablycaticing to thei sarfidearfehashedter hreotntiédby ajpan irethbkleet. sheet i s
manuf act ured of 1mmthick cal endered non-reinforced fl exible polyvinyl
chloride (PVC-P). 11. A flood barrier according to any preceding claim
wher eign Aol beitiebic2oidifpas bREDE er 3 hdefcin dhask &d adgQuihioGhe conpri ses at

| east one fixing for adjoining to a structure. 12. A flood barrier

accor di ngfiian@aye precedi ng clai m wherein the flexible inpernmeabl e sheet has
a joining neans for joining a first inperneable sheet to a second

i nper meabl e sheet. 13. A flood barrier according to claim 12 wherein the
Jorm iy REGQP %Eéo?@ﬁ B M \gﬁé}%];xtl%é s%géi{)co?& i BhEd @l having

conpl éirentary hook an %oops. 14, 00 arrier according to any

pr ecedi clainlﬂhich conprises a housing for nounting on a structure, the
housi ng figbragkelr oove for receiving an edge of the flexible i nperneabl e
sheet .

10. A flood barrier according to any preceding claim wherein the flexible impermeable
sheet is manufactured of 1mm thick calendered non-reinforced flexible polyvinyl

chloride (PVC-P).

11. A flood barrier according to any preceding claim wherein the flexible impermeable sheet

has an edge which comprises at least one fixing for adjoining to a structure.

12. A flood barrier according to any preceding claim wherein the flexible
impermeable sheet has a joining means for joining a first impermeable sheet to a second

impermeable sheet.

13. A flood barrier according to claim 12 wherein the joining means comprises a

waterproof zipper or material having complementary hook and loops.

14. A flood bartier according to any preceding claim which comprises a housing for mounting on
a structure, the housing having a groove for receiving an edge of the flexible impermeable

sheet.




| July 2005 18 15. A flood barrier according to any precedi ng cl ai mwhich
conprises a plate fixed to the trough sandw ching the flexiblejgpgssmeabl e
sheet for ensuring a secure waterproof seal. 16. A flood barrier according
to claim15 wherein the plate is boltgd to the trough. 17. A flood barrier
according to any preceding claimwhich conprises a flexible inperneable
sheet which reaches a height of at |least Imon a structure. 18. A flood
barrier according to any preceding clai mwhich conprises a flexible

i nper fdabiilood hawier aghdrdingite amnpraendag daimavhigh ¢ongfrisesreplate divgthtodhetranght 0 a
structure. 19. A flood barrier according to any precedi ng clai mwhich

conpr i sesmndwichingghe fiaxble gnpermeatde staet for ehsuhy a feclitecomslerpatol keal. according to
claim19 wherein the cover is detachable fromthe trough. 21. A flood
barrier according to any preceding claimwhich conprises a cover or |id

whi ch 16sAdiovil Badie Atcerdinghb Ulamh i § WhekingBe plarRsSbaRd M6 frog@ft i on conprises a
top face and downwardly projecting sides. 22. A flood barrier according to
claim 21 wherein each side of the cover or |lid conprises a slot or

Pr oj eqlyi AW becLRIGARS ¥k prRcdlffe BRI DniPrRbSEfd:M)e OF sl ot in the
wal | of the trough. 23. "A fl'ood barrier according to claim22 wherein the
slot is. ] I: | ing the lid or cover
downwar d#m f%%ﬁgagg%%g&tﬁﬁlg%gﬂg%Béfl?}rlltgoqu ﬂf§%¥§ %ecg%ar%ﬁ%gc (?ons insert into the
corresponding slots. 24. A flood barrier according to any preceding claim

the. bdfr A Beof e R Risedt pRR e o rtwrTSesiibie | 0oa bar i or

according to claim 24 wherein the puml) is located in or adjacent the
t r ough. impermeable sheet which is anchored to a wall of the trough distal to a structure.

19. A flood barrier according to any preceding claim which comprises a trough

having a cover or lid.
20. A flood barrier according to claim 19 wherein the cover is detachable from the trough.

21. A flood barrier according to any preceding claim which comprises a cover or lid
-which is divided into a plurality of sections and each section comprises a top face and

downwardly projecting sides.

22. A flood barrier according to claim 21 wherein each side of the cover or lid comprises a slot or

projection which engages with a corresponding projection or slot in the wall of the trough.

23. A flood barrier according to claim 22 wherein the slot is L shaped and engagement is
achieved by pushing the lid ot cover downwardly onto the trough, ensuring that the projections

insert into the corresponding slots.

24. A flood barrier according to any preceding claim which comprises a pump for

pumping water from the trough to the outside of the barrier distal to a structure.




26. A flood barrier according to any preceding claimwhich conprises at

| east one rigid board for being positioned against a structure; jgviosg one
or nore columms, for exanple a porch. 27. A nethod for protecting a
structure fromfl ood danage which conprises installing a flood barrier
according to any preceding claim 28. A method according to claim 27 which
conprises the steps of placing a resilient trough in the ground around a
structure and securing_a flexible inpernmeable sheet to the trough wherein

the fAdegifnod bawiserseandingto slaia 4 | wheseip the pumpris losptpdyincar gdiagent fetionugh-r ough or

extended therefromfor adjoining a structure.

26. A flood barrier according to any preceding claim which comprises at least one
rigid board for being positioned against a structure having one or more columns, for example

aporch.

27. A method for protecting a structure from flood damage which comprises installing a

flood barrier according to any preceding claim,

- 28. A method according to claim 27 which comprises the steps of placing a resilient trough in the
ground around a structure and securing a flexible impermeable sheet to the trough wherein the
flexible impermeable sheet is capable of being stored in the trough or extended therefrom for

adjoining a structure.






