;e3e &C | >>?4@Q.AB6BT&CS @ 10 15 20 WD 02/ 44502 Fl ood Barrier o

PCT/ G&A / 6343 The present invention relates to a flood barrier for / lp;

pr ot ect i ngoan2stisoact ure agai nst fl ood danage and a net hod fRCT/@BOWEEII ng a.
structure fromflood danmage. Wthin. the context of this specification the
word "conprises" is taken to nmean "includes, anong other things". It is not

Wi praga o ve construcd HMMHGNERMIRN o0 v o fii@@ﬁwmﬂm@mb“ ot her
bui | di ?Qg%%rﬁgﬁr f1 ood damagecedepl urality of t bags have been

pl aced around the base of a structure and built up toossrm a wall. Wil st
they do provide sone protection against small anpbunts of water they are not

i nper neRY reseid ihverfiiviEretd@seto a flobdbabeanfor cfif@h strioewrés ufdiast flosdn t he
problemthat they nerely filter silt fromflood water allowing still dirty

wat er  tdampgesindrume @rofenting ewttture érdm floodidamageese bags are nerely
‘a tenporary measure and they are not permanently fixed in place, they are
typii:ally not available for an energency. In addition, the known sand bags

are unsightly. If a.s . ba lLl.ts 4t ISR i.bl e..f.or to leak from

t he ba%ﬁﬁgcoﬁeﬂrﬁg&%sg%@&bﬂg@? W(S)ltd sgﬁﬁpgﬁﬁ tlgéq’%ﬁﬁg,m&i’gs filled

W th sas r méfﬁg bl ‘ sequence
of thei %v@?%%t%&ﬁ&}gy%g%e I S?i gﬁﬁﬁ@gﬁtﬁg\@g&f(ﬁ{)gcé‘ﬁ%ﬁe%ﬂéﬂcﬁa&%}sﬁl y or the
infirmg NFI RMATI ON  COPY WO 02/-1.1i02 2 PCT/GBO 1 /0S3-13 In

addi tion,” a high nunber of sand bags nust be used to have an effect.

Therefore, it has been found that it takes a considerable tinme to build an

effective flood defepce. and that, typically_ several builders are required. 5
To b%pé{\ﬁiqrwailﬁebﬁﬁsoﬁnwgswgithﬁvéﬁ’eﬁpﬂlﬁe‘%%ﬁr%%ﬁﬁupﬁﬁﬁ%f%é‘éﬁ%gest ed

L
O i L e 5Py B bl
wat er . m%ﬁné hﬂo%ec"ﬁb&%%%ﬁﬂs@ BrRfSaRS RS BP%@erttﬁe% Qregﬂfﬁtfiﬁ{pefrﬁleﬂ‘)l% h&d

probl e as not been possible to provide t'he edges "'of the plastics

sheet vintsbne csdeeit has detn fead thib eisf ufferifrorhake pabilethahmothey nbgely
ineffective. Furthernore, it has been found to suffer fromthe problemthat
t hel s hd@térrglt ifom floiodavatpr abowingastilhBirty watesiopassmoti ce. Therefore, despite
t he probl em associated with sand bags, they continue to be used because

t hey provi de sone protection.

Furthermore, 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. As a

25 consequence of their weight they are difficult to move into place by the elderly or the
mfirm.
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15 Therefore, a need exists for a specialised barrier which can be used to
hel p resist flood water and fl ood danage, which is easy to use in an

enmer gencywomzidesn2i s permanently installed and avail abl e whenr/gsededss but
which is not unsightly, and which can be enpl oyed by one or two people in a
matter of mnutes. 20 The present invention addresses the problens set out
above. Remarkably, it has now been fouhd that a barrier conprising a

fl exi bl e i npernmeabl e sheet of nmaterial can be permanently anchored in a

t r ough Iaraddrtains achiglyainmder phsasd Hegmust beausedrtodaye entsfiest) Jharefors, it nunber
of people_ at short notice to provide protectign against flood, damage.

Fur t herlgbeen forngd that yrtakesea cansidemble time dg “58 tackiye if\LP‘%ii Q%WQ r ough
‘It provjides thg advan that it i.s ,not apparent or barely visible when
not i n {&ypica SS???I§§§QW§‘¥Eﬂ7QE§%ﬂ1 / 0S3. ~3 Consequently, in a first
aspect the present invention provides a flood barrier which conprises a
‘resilient trough and a fl exible inperneable sheet anchored to the trough
wher®i ¢ bepd witkithe probilems nRecyisted vt samml bapsdbhes béerbaigpestetiahatch i n the
trough or being extended therefromfor adjoining a structure. 5 In a second
aspect ttmpotaryg)arﬂimﬁplasti@@eat eratld be placedrronnd aidogr 4o stopuwatar sedpingn

fl ood danage which_conprises installing a floqd barrjer afcor ing to a

first dbpaeh the crack hetween thmdooranddtsramee us semprisps aclawg PIashES | i ent
trough iLn the. gr.ound around st.ructure and securi. | exi bl e i.nper neabl e
sheet tyeptutics piAcscativt Mcsiae Bf isfuRlse RS HiesR dohy  SecitBEan o o
bei ng i t éw- r e f J 104 N tructure.
Pr ef e_r;lig%gﬁghﬁeénﬁg)giﬁnlgn (1) Vgﬁﬁ'og%%geg%gﬁfe]ﬁ% %%Jr !nnlgé%% hfggtll%\t/%nti on
compy i Siffed fion® U plod¥ém gha iPREEnSIBEehVSosiibld fo profidd@@ ddgesontiemal of the
base. This provides the 15 advantage that the trough is capable of being
easi | y patticsshedtewsh awatenptdufisghl. i Thevefdre hehasdpreadioané do bbaneffdutiver ough
coul d have any apFropri ate cross section, for exanple a sem circular cross

sect i orffurfasraiops, 4t basbean fowadde subies Bom the poblame that dogsheetingdp Brpeallind t he
wal I s of the,trou converge,.fowards .t he base. This provides.the advantage
that a It@vailahly 3 thif BaFS Thfredatcs deain PapPlaBRASRg SRR Hithaaud ot her
for ease of ' . Pr .each wall of the

t rough agg, @%?Ic%ﬁgﬁﬁfféﬁghééé&g%ﬁgﬁElfeéﬁ?@g (E:asg’fé&\{/\ﬁgértée(?thoehr he lip preferably
conpsises an outwardly turned section of the wall. This provides the
advantage of facilitating fabrication as well as transportati on and

st or ageThebfore, ef recabéyistsfor hspegihlisesl banef adich exh bé usedmi leglp atsisteflemt ed
fromthe gr ou(g consisting of fibreglass, plastics, netals and a conbi nation

of two watenane flohdrdaniageMathiglsiseaagy o ube it awlemergenesy whinkt is penmanénith i ons.

WO 02/ .1 -r02 4 PCT. BO. 1/ 0i 3-t C oy . . .
1Insta ed and avaljla%lc when rlleedeg, 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.



Preferably the trough is provided in sections of varying | ength which can
be seal ed together. Preferably the trough has a depth of at |east about
10cm t o atvaui2/438em More 5 preferably the depth of the tropghcss/éssd east
about |5cmto about 30cm Preferably a shallow section of trough is

provi ded that has a depth suitable for_spanning over underground piping or
W ring used to provide services to a structure. For exanple, it is known

that songe drainage piping is provided at a level, K of |gess than 1Q .about 20cm
£ om 1 HeOseARGRLY, maellst AsRscE pr@ﬁ@ﬁéﬂ%ﬁﬂﬂﬁ@é&ﬁiﬁﬁ@%@@% C&an be

anout 190G gbeibienbicibatata o s B i bl B At OET o Bopbh ™ o" ' °

“Prefer 1 1 : hiead i it and to
ceal t Rtk AQH hipcrfleabld sHOT RaPablp SR EEHisbled B BPHERDCTY | 0
pl aced wiﬁ%egiﬂeﬁd@(gﬁiegﬁoﬁlhﬁrwa dinidlg BstBidtuet ure from ground | evel down to a
‘depth of at |east about 30cm Preferably the material abuts the concrete

thatS5the trough is set in and provides the advantage of sealing the
structure against ground water. Preferab the materjal includes bitunen

( I
and/ or 1p® secpbd aspecs theineptien previdas ammethod dorprefestug) 4 staichys (TM. 20
Pr ef er gbl n_inpe abl e _seal. i s«pl ac t_the join,betwe he |l of a
ot r uct dresd it ceap S nyBURes Foef bebdt AGoRBgNa st tpedfet o
struct . f er: . i 2a\VA . exanpl e
cl os edu[_(f:lg F‘?‘%‘?P{f/‘ ulﬁgltluﬁ]é{réﬁ]fegsg Soé@?énﬁééﬁ%%?ig&%?%@%g@ %r r?_ﬁelﬁg y%m%e of
pr eventdihgniteianH WeBurin A{RAGSIE ifheAmeABlE Ghebtdo 28e Bouph SvheRein the flexible
under ground pi pi ng or ring. In"addition, pipes, eg, drainage pipes, to
t hel8t riugiemmealble ahbétiis edpabletofibemg storedinvhb temgh Trestendedyherefrony fate t he
advantage of inhibiting flow of liquid into the structure via the pipe, but
al | ow fadpeiningarstraetuss.r uct ure. WO 02/ -4~sU2 5 PCT/ GBO 1/ 053-43

Preferably, an enbodi nent of a flood barrier according to the invention
conprises a flexible inperneabl e sheet manufactured of I nmthick cal endered

Sl oot denura: ah EfSafuBR ¥t RouTH0 AEokde sitne FERRST Roarhet &

dur abl |4 4uplCRRRA 8 hat@aRd Gh WARMACRLPL Andrmal ofthaALL! This frobiiesthiess of

1mm has to provide remarkabl e strengt al s I'ght wei ght .

Pr ei &r addvinape ehdrate mnighds chpublé bé behlgeeasitpsenmathe @rommebalthaghat willst edge
which is anchored to the trough and a second edge distal to the first edge
whi ch ite appsetintedithibthetoough eould hgve eny appropeiate exosPsedtiong forexample a
resilient edge, conprises at |east qne rod which is preferably attached to
the surSeHECUSplaEOsRestion, More g @lalyagxe &rorshertion pé thenseush sitapaedn| y

h i]4 ks.d habl bl I XIE :
The 1 e NG | RO e st 7R ’@%‘g{i‘@eﬁﬁa?@?%ﬁg%% "the
£ ough, e PRl AL ATHIR G SRR R B e FEle e o E fon GBPRERT e

second moﬁﬁti@ﬂfl@nﬁhﬁﬁhgé,s raised uniformy to an appropriate height. It
will be apparent that this height is dependent on the position of the

fixing and the | ength between the first and second sides of the flexible

i nper neabl e sheet. 20 Alternatively, preferably_an_enmbodi nent, of, 6 a_ fl ood
bar v orEisgarably Rt ol B duiah Nakadi AR CUIAPRE the baeihaingber neabl o

sheet havi ng an, edge whi ch_ adj oi t | east. on I Xi r renmvahl e
o0t e i PRt Ang Efpfe Cah BibfiriRy fmed 8okioR t he Salf TRl mf TR B ) o
i nper megR) . 1 [ Xl Aahi Lol ns a side of
the str uctaﬁtr%e%g)f?& Zl%ag gﬁgﬁ%%g%%&n%ﬁ%{sﬁgﬁggﬁ?gﬁ S alrag(%:'an be
25
Preferably the trough is manufactured of a material selected from the group consisting
of fibreglass, plastics, metals and a combination of two or more thereof. Metals are

preferred for heavy duty instalations.



25 positioned on a structure and one or nore hooks can be used to

det achably connect an edge of the sheet to the bar. Preferably, the fixing
adj oi ni ngwe @®tmaet ure and conpl enentary fixi ng adjoi ni ng tiRer/&Bemisbize

i nper neabl e sheet conprises a hook or hangi ng bracket. Mst preferably it
WO 02/1=t502 6 PCT/ GBOL/ 053-L3 conprises a hangi ng bracket. Preferably, the
hangi ng bracket conprises a wall fi tti‘i"\g and a hanging fitting. Preferably
the wall fitting conprises a plate for fixing to a structure_and tw 5

pr oj ect Prsferablyr the,treughi is prayded an geqtionmol yary1ag dength sdach can be wealed are
inclined a fromthe plane of the plate. Preferably the projections lie
in a pltgﬁg ich neets the plane of the plate at an angle of between about
2 and about 30, nore preferably about 5 . Preferably the plate defines one
or nore, eg. two openings through which it can be secured to a structure by
fi xi ngspRGrabliee.tr RiRfd&th bftabh feabeateurd 0t ol dibut 0B Serer Pl ate and
*a projection i'nclined perpendicular to the plate. The plate is capabl e of
bei n§ sprefdrablyothe wiepth of tiertwmighris atbehst Avoydridicectd abmut30ctthe wal | fitting
wherein the projection of the hanging fitting extends between the
projections of the wall fitting. 15 The hangi ng bracket provides the
advant age .t h en.the flood.parrier is.ngt,in use,t |1, fitting does
not pr ?%ﬂé%a%@@qm SECtqThos &ﬂ‘égté’rscﬁr‘)&d;’a thet, %g@qﬁr‘?\é\ﬁ?‘@erﬁﬂ%r efore

unl i kel . i - =] 1 n
embod AP YRE RELASHAS piifk tE bR BebaEs fldide ShICEIEhahbnel
bet weenpgy 18%itfis khowe tﬁé‘tdsorrﬁhedﬁﬁﬂa%e nglEnggs ;pi‘d?ﬁﬂg@ abh e 8Eless TS

provi des t he advantage of applying cont ension to the i nperneabl e

shetd uaticut 20tmotomethersufface.eOnetorimbre @bhesd sirallodbsdstwe ofltoygh @an be
enbodi ment of a flood barrier according to the present invention conprises

a j oi ni wepdrasarescssary, Brefevaply tia depth iofile shudloive sediiost oft tyoughsis abaut
i nper neabl e sheet, for exanpl wat.er pr.qof zi pper referably at a side
i ncline %F‘béﬁw A m@rqwgqrgplé’tél&h‘g/@?mst@@g’ﬁ&t;?@é- of the flexible

i nper neabl e sheet. Preferably, the zipper is of a type generally known for
fastening a wetsuit and/or WO 02L~~S02 7 PCT/ (B01/ 0S3-~3 drysuit. By

raisi ”g\ffe@&aﬁiypﬁ%rtréﬂg?hﬁ@E?ﬁ?ccﬁfé?et@‘%o s€alie Gt Enﬁti 16 aff hf‘sﬁaéﬁﬁ&&ékpﬁf

seal . ternatively, e J ol ning neans conpri materi a

conpk enhatgxbiindlo Pkefarbly, a@Piinc@meabiRMaheriEsGReted ditbalpaiginsehe Wall of
advantage that the joining neans can be used to join sheets together, for

exanpl ea atructucofnosr gufund leveludomn to. a Tapth & dtdedst rbauts30anai Brafgrablywthteer pr oof

flood barrier according to the invention against a plurality of sides of a
st r uct uiaterial apuisdhe gonerstc.High thenteneturs sgt i S gsclinc adventagaal t o the

e TR S LBy SR R 0"
edge of /bt elyBidne, FREKIRANL thShGfrial i®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 fitted with non-return valves. These valves provide the advantage
of mhibiting flow of liquid into the structure via the pipe, but allow flow from the
structure.



exanpl e the neans being a groove. Preferably the housing is applied to a
structure inclined vertically and sealed to the outside wall of a

struct ur evolev4esdeli ti on, the housing is preferably of |engtAcTecmoassnt to
the height that the flexible inperneable sheet reaches. This provides the
advant age that the flexible inpernmeabl e sheet can be 15 sealed to a wall of
a structure via the housing. This is édvantageous for exanple if a flood

1 L%E ég%éfa%&?fmnb:g ;%rinmf':‘e i eler colluntictiaesnsie BUhe Eéw&?foﬁﬁpof‘ripéis%%@ﬁt t hat
St ot Beeibng bpbemeie Y po btk AR QPR g o st Gt cani

wal | ¢ i I Ipy S i [ ef erably
the colPRie BobRi? dRMAS(EFeLP) RERGRAMES R (ffted BRGRINAYbel *

appl i egoiind fohigvexeellvm! flexdbligdiry dmhbﬁuﬁfcaﬁ@aeéd o 6thetRhowe mdterialsl s way,
*the outer wall of a structure is sandw ched between a cavity seal and a

hous$i nin a@ditibned eriakhess ol nemitadibeen tfowdd to provide teamarkableasticogiliang t o t he
i nvention conprises a plate fixed to the trough sandw ching the flexible

i mper melspilighs weaight or ensur | ng a secure waterproof seal between the trough
and the sheet. Preferably the plate is bolted to the trough although it
will be appreciated that other secure fixings can be enpl oyed. WO

02/ ~. ~ . ~ S i d
vat o o BB o PN BB AENAR 0k R Srdgpy © o
r easonafbigyre@Re e irbusiPAn® 8 seasiid Ydgedisas sl theFimt eag@w%jclm,regmeﬂt fgnt of a

fl ood barrier accordihg to the invention conprises a 5 exi bl e i nperneabl e

she@ whjoihingaacisaicaire] Rasferdbly the resiliemfedpalebynpiistsmt astomeaod wiheher abl y
2m high on a structure. This provides the advant age that a structure, for

exanpl é preffeablyi attachied tpthn swfase ofithe shegdl o surronpded by @ hame imiiegheebt a
comaum ey B o g AR Popbedlf b Ghe i AR B o0
oneot TP to brhfikt DA Hae (O RIERT AR ERON DY Iucsqcufifslelof ABC 20! ©
Thi s pmﬁﬁemgeﬁn@ﬁ@%@a%aﬁ%tu MRLRT PeQRfushe MiséSaiid Bt avaen the

barrier 1s 1n use I1n viewof the tact that the sheet |lines the trough and
any] 515 swat®ie lickReeisi haethd weeched edfeof theahbeisiraied naibhnalystocat
against the trough. In addition, it provides the advantage that water can
be remapprbpirraterheight.t touidhbdgpparent thapthiis height isedepeadenttangthe pagiiansef t he
wal | of the trough distal to the structure. Preferaply, an enbodi ment of a
fl ood iee fixing antthedpngththstwpen Preckshand soeand Bdevot bsdlxikles a trough
having.a |lid qr cgvet-r. Preferably the |id or cover is resilient. Preferably
the | i d™BFIRGAAIF SRt nged to the trough by a hinge. Preferably the hi nge
is located on a wall of the trough adjacent to the structure ie. opposite
the wall to which the flexible inpernmeable sheet is anchored. The lid or
COVEy pNlesthakedely herefeldBt A0€mbO&imdrit ofrallesd bareied abestding foethé peedeht e

i nper neabl e sheet when it is not in use. In 25 addition, when the lid or
cover iisvemdiomezbonpriges avilebableainipdrinenblershekt mavinggniedge witick Adjoires 4tl exi bl e

i nper meabl e sheet can rest_when it is in use. Furthernpore, [t provides the
advant degst opadixing fagemoveble aitachaienbip a ghmrpuwe.oPEslgably thendxigg uct ure

h b .0Vi di i ti I i, i fl i ng.. The .h
br ovi dadined e ioRaeneRile sBod S GeRE B BRC BE S akiaEruth ana | ost.
WO 02/ - l4: % UR3- | : ' tachabl
whi ch par (él/llﬁgé‘ss ?ﬁ:gglgvsg# izliugré' ?%zri'}“ ﬁgﬁﬂeﬁé@?ﬁféﬂgﬁaﬁei oﬁ%ﬁ@%@n‘s gggtbggkgd ©

i nsjsle Rartbreldi a sRudtafd aid ah&of hrs RBbkataDBe Akl &f ddtadfbly Sorndet gh er r ed
- enbodi ment the cover conprises a retaining bracket for gripping one edge of

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



5 the trough and a budget |ock for gripping the opposite edge of the
trough. Preferably fine cover can be detached fromthe trough and reversed
to form awma d24@s02or plinth against a structure when the flpodcBaressey is in
use. Preferably the cover is manufactured of a material selected fromthe
group consisting of e-glass reinforced polyester resin, netal and a

conbi nati on thereof. Metal is prefered®for heavy duty 10 installations. In
a preferred enbodi nent, the cover or |lid is detachable fromthe_trough. The
cover ofOmpHsess kangingbracket Broferably, ithe hangins brackss comapiesa daflfitting
conprises, a,top f and downwardly projecting sides. Each side conprises a
sl ot or%%j“é{!&“&%‘ﬁ;ﬂgch engages 15 with a coi Tespondi ng projection or slot
‘in the wall of the trough. Preferably the slot is L shaped and engagenent
is achi eved by pushing the lid or cover downwardly onto the trough,

ensuri ”Ereff&%bgﬁ R WAIPIfRshg eHAPLBESLE platd Fox ﬁiﬁﬁﬁ% f tERAGRE Iand (HleOt S.
‘Thereafter the cover or |id is pushed along the |ogitudinal axis of the

t rou§h pifedtions focattiendingtupwaridiyt froabedcht dirl of thie idte wisich 20e Rickihedabl y each
section of the cover or |id has a side having at |east two projections or
sl ots. ®@way &oabthe plaae pf dheplatwnBrederablyoths prpiectionaliedn aglanewhicthe ends of
each side. This.enbodi ment provides the advanjage,thay .a plurality of

Secti orioks tin BlagEthe piste Bt X AEE of esRen bt Ancarid iyl JWhamer each
section_j ed by I i r in

posi ti oﬂr.e?ﬁggweébaqg]lt? , ﬁ%ﬁ%@ﬁ@%gﬁ%#@eﬁ%‘a@ glg m&)g\iee%p%/‘gs %@g{‘)ﬁgged on the
t rough | Shscrtit! t iy dtdy ol Fidin@t VAt ageously, only a
single ﬁg%}}s rggiﬁicrgg etsgcélgtﬁaatlbr%éguﬁh&rggﬁfiﬁfn%?egégti ons of trough in
posiigi on on the trough. This ensures that the flood barrier can be erected
wi t hout delay, the cost of production is mninmal and the flood barrier is
not easPreferabhnthel hanging fithgomprigkserplat ACTA Grajodtisr0ERlinsdPr ef er abl y, an

enbodi ment of, a flood barrier according to {he invention conprises a punp
for punBetpgndishlar to taplate Then eﬂ%caep@bif'oef being slattedrhetwaen pstrughgeal to a

structure, ,Preferabl e pu i.s lagcated,in or adjagent,the trough. Mre
or ef er afid the;P1eIg Of%Qgﬁ&%ﬁﬂ%ﬂgéﬁ%F%@gtﬂr%cﬁ?hP?gllfghm}gé’{}g ﬁgmg% bul ge or
recess i . . recess extends fromthe

| ongi tu%’%ﬁ%@pg?(%ggfmghg&t%% oﬁ@\%ar 1sﬁﬁﬁgstructur e. The punp provides

t hejgdvant age of renoving any water which | eaks through the barrier. In
addition, it provides the advantage of renoving any water before the

f | exi bl €he hpegingdirhekes peetidesthet amivadtage tthat when thiEhlsodbbarrien gsnothia dsef e of
the 10 flexibl e inperneable sheet. Preferably, an enbodi nent of a fl ood

barri er thecwell dittieg docs et protrde idengeronplyi frew the sidsaafia structbresand iSpr ef er abl y
arigid board, faor bein ositioned against a structure having one or nore
col umms thef r%?%]glfﬂlﬁ%%cg'éﬁcarﬁm a BARASHEEYt he advant age 15 of
reinforcing a barrier across the space between colums or a columm and an
adj acent structure. Therefore an enbodi nent of the flood barrier can be put

i N phaceFEABNA dnanBstiflee o thedf156d YHritT @ oRBHSRH af Reastic BRA Br SR mga?ﬂea

fl exi bl e i npermeabl e sheet of naterial can be ralsed agai nst a si
board. Béwiddidhapg fiedigimed tlensigedifaht agpsroéabid shqpt.e Thid pioviddtthen are
described in, and will be apparent from the description of the presently
pr ef er r edvaaiagsdeanplyingiiontroded tersionta thedmpermeablersbeetrwriddlaod whier

dr awi ng? in which: Figure 1 shows a cross section view of a wall of a

st ruct ufFCEHY 19 PNt 1 ood 25 barrier in accordance with the
invention; Figure 2 shows a plan view of a structure and the position of a

fl ood barrier according to the invention.
25 Preferably, an embodiment of a flood barrier according to the present invention

f=

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



wo o2n.~suz 11 PCT/ @01 /0533 Figure 3 shows a possible neans of a typical
end connection at a partition wall. Figure 4 shows a cross section view
t hrough awor@ugfn2of a fl ood barrier according to the invene¢moBoBoBigure 5
shows el evation, section and plan views of a hangi ng bracket of a flood
barrier according to the invention. Figure 6 shows el evati on and section
views of a cover of a flood barrier acCording to 10 the invention. For the

pur poses of, clarity and a concise descriptio eatures are described herein
as partC?WﬁUItt-hBYs@Fﬁéﬂ&ﬂles@BH?%‘é‘@ shasburare ?§‘?3q?f§)§ﬁﬁ¢§?efi"¥1 Iwatgradhr eci at ed

that the scqpe of. the jnyention may incl.ude |l ment s hayin QMo nati ons
of 11 Ga<anersigf. el RN Ped R cdiprib i ARORChARRE FomPltPeuER RHIEL °F
f1 ood ' ' f : ad 4 kst LAp:CHNPri ses a
resi | od 1oBBs B crefleELORO® iisHrobARE L AdVantdl ot B JBRIEETY gh
wher ei nmehes fdnetéd D4l dojol shesditd egatire] forexamphbitea OdmeroNg seudfesl Thig he 20
‘trough or being extended therefromfor adjoining a structure. The trough is
manu$ acfaoilétates faisinget wateaprood| fhontdebhrfienacdondingrto dipe troration iagginst a
non-ferrous, netal, plastics and glass fibre. The flexible inperneabl e sheet
i s nanuplaEalify o sites ofpettarcteie. sel ect ed from the group consisting of butyl
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

wal | s PiRfGabty, Eﬂ‘éﬁi%ﬁiﬁn@ﬁ* 85 ﬂo.oérp%%‘ng@rt 1ot g% it H@%ﬁﬁ?ﬁ IE}BIEHPHIQES §rough

may be I'na special sectio rough Raving a ge or recess for

t he punmbusﬁtgef&%&mtﬁ{%bﬁ@%&%caﬁ&%%x e b8 WwalPHE bide Ofar duchii®, the
structure. WO 02/1-t02 12 PCTI GBO1 / 053- 43 The trough is provided in

secf 0 onsousing/baving g theast for néieivingran exkpelofd flogklcharpermeablersheed, forhe trough
has a depth of at |east about |5cmto about 30cm However, 5 shallow
sect i onexasple theieans beingay grasvewkrefsrahly dheshersing isapplied) te & siructyrgnni ng

TR R A R R R R R
use, L Ao R prbferBly JF1eEARSU bl S igh! ol RORLAMA ffnlcoRe e
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 structure, 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
located directly 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 trough although it will be appreciated that other secure fixings can be employed.



10 ground. In addition, BITUTHENE (TM is placed directly against the wall
of a structure fromground |level down to a depth of at |east about 30cm
abut ti ng Woencesierete that the trough is set in. This protect/cBages3mst
ground water. An inperneable seal is placed at the join between the wall of
a structure and 15 underground piping or wiring used to provide services to
a structure. The seal is provided by cPosed cell pol yuret hane foam In

addition,. pi pes, €g. drainag ipes, to.the structure are fitted, w
non-retnhlﬁP&ﬁ“dé%themg@@ta‘g&ﬁgégaﬁW%%dWWFﬁoIﬁea scchipved and shopldct ur e,
but allow tlow fromt structure. .20 A reppvaple resilie cover or lidis
posi ti oﬁgchS?’FV{fehcjeaI{l?%%glﬁeyé)ﬁ@C rﬁ@‘fodlalbﬁe T&I’g{{épgﬁf‘ c ?%%‘&Sllrﬁ)k&@gr acket and a
‘budget | ock. Alternatively, the cover or lid is detachable fromthe trough

and is divided into a plurality of sections. Each section is produced by
pul I t r uBteferaBR afi @fiddigenfof 8fldodtRrdér mdrdﬁgmmsﬂnweﬁﬁ@m esinpfigesa des

‘i nclined paralfel to the sides of the trough. Each side conprises a slot or
pr oj &ct flexiblehingiermegblgesheet which rachessgideatt dm, majequefevablyrl. Shpeveém t he
wal | of the trough. The projection is_provided by the head of a bolt. The
sl ot i smprespeefeg la/n%méngggerﬁemuqtgreac?hww ¢ theadvaptage dhatiastaictesy er

downwardly onto the.trough nsuki ng that the projections.insert .into the
cor r e pin At & PBIbinER ppesed pidetaha o PhERHERERE p BFTCRIARE Cover
of Iid | E%‘H i ' f Lle.the end of
t he sl o@uggﬂb%? @g%@gﬁ 0 s.gfégﬂ &?écstaiﬁ gﬁ“%fa t ﬁga%%gﬁod}&%lbﬁuﬁgs a side
havi ng @hlil east two projections or slots. The projections or slots are

| ocat ed adj acent the ends of each side. One section of the Iid or cover
comifi ses a lock to retain each section 5 of lid or cover in position on

the trough. The flexible inperneabl e sheet is capable of reaching a height
of at |Beeferably, en embndimentpba floodimerier aqcosding dg shapresentiisventithored to t he

wal | of the.trough distal to E)Fe structyre ang a secondﬂgg e opposite the
first eCRIBPTRS hle iee@mffr?}ﬂa f‘pffhesa}fﬂgv_ igneorgd g aswy gheetr?sag late
tho 11 et o IeOthalit, il Bhvighid el T AMeFRBRS b it MBS S

bl at e | §hPRkEBhitRr 141 ddeiOew Bithe 24QFAAOShEA ThIEh BowrBhgl EAPAnpNe 1O

which is preferably attached to the surface of the sheet or  surrounded by a

hemisn ‘whter shéed trodgh Aiddeviches thel Yexibleanipetmtalsdd gReatfaghhint sheeedudls Bnchored
to the wall of the trough adjacent the structure. The rod is secured by a

| engt h addiipock pravides theadvantiga ghiirmatikecambe cemovedstronmthertratighdre 5. 1t
conprises a hapging fitting which is detachably connectable to a wall 20
fittingSimphy pu,ﬁmg ﬁ?lFtSbP?FdTg%Erﬁgﬁ%&ﬂ“’awﬁlﬁg ¢he Bpugh Hxsﬁg} to HhestERGHHRS: ur e and
two projections for extending upwardly fromeach end of the plate which are
inclined away fromthe plane of the plate. The projections lie in a plane
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f i XR0gscafpasesaoudbhaving a lid or cover. Preferably the lid or cover is resilient.
Preferably the lid or cover is hinged to the trough 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 against 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 structure thereby providing
additional protection against flooding. The hinge provides the advantage that the

cover does not become separated and lost.



The hanging fitting conprises a plate and a projection inclined

perpendi cul ar to the plate. WO 02/ ~.~s02 14 PCT/ GB01 /0S3-13 The plate is
capabl e owobermsp2s| otted between a structure and the proj eet1/gB61/65843 he
wal |l fitting wherein the projection of the handing fitting extends between
the projections of the wall fitting. 5 The flexible inperneable sheet has a
joining means, for exanple a waterprool zipper, at a side inclined

perpendi cular to the first and/ or second side of the flexible inpernmeable
sheet. The zipper is of a type generally known for fastening a wetsuit
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‘buil ding, a wall housing or wall fixing for nmbunting on a wall of a
st r ugt ihe tivagh andeubudgey 1gdkafos grippingrthtoppositelbige ofitle trowgtt. oPrefigablyt an

end of the flexible inperneable sheet. The housi ngoi S ?tpi)l led vertically
and sedheegover eancbeodetachns Bomathe dsaughrand sgaeisedfto dorm addiaios plime housi ng

is preferably of |ength equiyalent .to. tthe height that the flexible

| ot A S GUEE YRIGAE FRO BRI is 808, FRCeRtily dbs PV 181 o rat et a
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appl i edhdiPe R s fet Al arfdl & boHBIALS EXMRhEisPrefitd fRRAVS dulp | di ng,
havi ngcbglg%v‘%ljt ySWé.FIfe %onstructlﬁon lanég@ire?y gléag%ﬂells?rprov(li de tgﬁsgglkI t he
cavioy.indhHatiend.ty seal is located directly behind the |ocation of a wall
housi ng applied to the external surface of a structure. 25 It should be
under st ood that various changes and nodifications to the presently
preferred empodi nents _descri bed herei.n will be apparent to those skilled in

t he ar tIn apretereethegbadiamentythei oovener bdds detachablgdtnm the rough.adparcovery from
nti on . and wthout dimnishing its

th irit f the,. L '
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the trough wherein the flexible inperneabl e sheet iS capable of 5 being

st or ed LL shdped dndoergpagemehteisngheeved hyephishiver thierlodrof osveadjowmiaxdlyaomstor uct ur e.

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.
20
Preferably each section of the cover or lid has a side having at least two projections or
slots. Preferably 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 adjacent 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 plurality of sections of trough 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.



2. Aflood barrier according to claim1 wherein the trough has a base and
two walls inclined to a normal of the base. 10 3. A flood barrier according
to clai mwonhemsizn a cross section of the trough is taperestBGBIL/#Nal | S
converge towards the base. 4. A flood barrier according to any preceding

cl ai mwherein a shall ow section of trough is provided that has a depth

sui tabl e for spanning over undergroundQpiping or 15 wiring used to provide
services to a structure. 5. A flood barrier according to any precedi ng
claimwherein the trough is set in concrete. 20 6. A flood barrier

e "] oBielsEttigoHn PIBoMmAIoH B1GPd Barir 2oamdinh thsr BUFRIGH SPRETRS o | ng
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agai nsigd i@ plefefatly ﬁ}jé g&@gpﬂé&%ﬂﬂf accRf fhe &eﬂ%vgg@effgéfgf@%wg t he

‘'structure agai nst groun WO 02/ e502 PCT/ GB01 flood
barr3 eit Regaeddhaospgetial BYctiviesEaOigh hhﬁh?avmﬂgebﬂréd&es fdrake puenp, nper meabl e
sheet has a first edge which is anchored to the trough and a second edge
opposi tPeefenablyiths bulgtqy rebésstextendsdeomithelorgitding] @ixes ofgthe dranghitowardsr e. 5
9. Aflood barrier_according.to ¢laim8 wherein the resilient edge
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pr egedifigibledinperiestie 3hede flexibl e inperneable sheet is manufactured of
| nrm t hi ck cal endered non-reinforced flexible polyvinyl chloride (PVCP) 13.

A flood barrier according to any preceding claimwherein the flexible 20
i nper meabl e sheet has an edge which conprises at | east one fixing for

adj oi nibigfarebly, an embodientior.a floed baerigsaceprting b BrednHentian eemPRsasAdi ng
o o R A o SREGED SRS MR L 15
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15 of reinforcing a barrier 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 structure 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 Dbarrier 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.



WO 02/.1-4502 18 PCT/ G BA /053-43 16. A flood barrier according to any
precedi ng cl ai mwhich conprises a housing for nounting on a structure, the
housi ng hweimg+s2gr oove for receiving an edge of the flexijdecBipasieabl e
sheet. 5 17. A flood barrier according to any precedi ng cl ai mwhich
conprises a plate fixed to the trough sandw ching the flexible inperneable
sheet for ensuring a secure waterproofllseal. 18. A flood barrier according
to claim17 wherein the i)l ate is bolted to the trough. 10 19. A flood

bar ri erFigoro? shows agpoasipleomeansiof g typigalend¢amecomat & partition wallbl e

i nper meabl e sheet which reaches a height of at least Imon a structure. 20.
A flood barrier according to any preceding claimwhich conprises a flexible

15 i npeg. t i . t f J o) j | to a
st uct dgurgy Snwg R oot bl R A8t Yyl 4 Aol RemerHErding €
conpri Sﬁéiﬁv%tﬂiﬁgh having a cover or lid. 20 22. A flood barrier according
‘to claim?21 erein the cover is detachable fromthe trough. 23. A flood
barrger according to any preceding claimwhich conprises a cover or |id
which is divided into a plurality of sections and each section conprises a
top facBigate isHowswievatidhysqstionendi plgn vievesof 2hanging boaskebaf aifloodaccor di ng
to claim 23 Wnergi n each,side of the cover or lid conprises a slot or

pr oj ect PAREHAPLAS: Wegadhe IYenHOR. cor respondi ng projection or slot in the
wal | of the trough. WO 02/-1.4502 PCT/GBO /053~3 19 25. A flood barrier
according to claim 24 wherein the slot is L shaped and engagenent is

acht evehgite BUBDALIEAToh sl Yoo SlewiOUIB AT od Breh AR | 1O

that the~projections insert into the correspo
barfoerthadgeetigig t o any precedi ng cl ai mwhich conprises a punp for punping
water fromthe trough to the outside of the barrier distal to a structure.
10 27. A flood barrier according to claim26 wherein the punp is located in
or adjacent the trough. . ) o . )

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 trough 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
manufactured 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 butyl 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.



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

| east one rigid board for being positioned against a structure having one
or nore cwlowgso2f ox 15 exanple a porch. 26. A nethod for pODGBereaEP a
structure fromfl ood danage which conprises installing a flood barrier
according to any preceding claim 20 27. A nethod according to claim26
whi ch conprises the steps of placing d2resilient trough in the ground
around a structure and securing a flexible inpernmeable sheet to the trough
wherein the flexible inperneable sheet is capable of being stored in the
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S210%&’ ijle Q3RYEIs€ 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 lid or cover downwardly

onto the trough, ensuring that the projections insert into the corresponding slots.
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structure and has a first edge which is anchored to the wall of the trough distal to the
structure and a second edge opposite the first edge which is resilient for adjoining to a
structure. A plate fixed to the trough by a plurality of fixings sandwiches the first
edge of the flexible impermeable sheet and ensures a secure waterproof seal. The
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.

Alternatively, the first edge of the sheet is anchored to the wall of the trough 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
fitting. The wall fitting comprises a plate for fixing to a structure and two projections
for extending upwardly from each end of the plate which are inclined away from the
plane of the plate. The projections lie 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.

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

plate.
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5 The flexible impermeable sheet has a joining means, for example a waterproof zipper,
at a side inclined perpendicular to the first and/or second side of the flexible
impermeable sheet. The zipper is of a type generally known for fastening a wetsuit
and/or drysuit. By raising the zipper two sheets can be sealed together with a
waterproof seal. Alternatively, the joining means comprises material having

10 complementary hook and loops for example VELCRO ®.

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 a wall of a structure has a mounting 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 structure. 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-ferrous 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
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sheet anchored to the trough wherein the flexible impermeable sheet 1s capable of

5 being stored in the trough or being extended therefrom for adjoining a structure.

2. Aflood barrier according to claim 1 wherein the trough has a base and two walls

mclined to a normal of the base.

10 3. A flood barrier according to claim 2 wherein a cross section of the trough is

tapered and the walls converge towards the base.

4. 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

15 wiring used to provide services to a structure.

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

concrete.

20 6. 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.

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

for sealing the structure against ground water.
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5 9. Aflood barrier according to claim 8 wherein the resilient edge comprises at least
one rod which is preferably attached to the surface of the sheet or surrounded by a

hem in the sheet.

10. A flood barrier according to claim 8 or 9 wherein shock cord is secured to the

10 resilient edge.

11. A food barrier according to claim 10 wherein the shock cord is secured to a

hanging bracket.

15 12. A flood barrier according to any preceding claim wherein the flexible
impermeable sheet is manufactured of Imm thick calendered non-reinforced flexible

polyvinyl chloride (PVC-P).

13. A flood barrier according to any preceding claim wherein the flexible
20 impermeable sheet has an edge which comprises at least one fixing for adjoining to a

structure.

14. 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

25 second impermeable sheet.

15. A flood barrier according to claim 14 wherein the joining means comprises a

waterproof zipper or material having complementary hook and loops.
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flexible impermeable sheet.

5 17. A flood barrier according to any preceding claim which comprises a plate fixed
to the trough sandwiching the flexible impermeable sheet for ensuring a secure

waterproof seal.

18. A flood barrier according to claim 17 wherein the plate is bolted to the trough.
10
19. A flood barrier according to any preceding claim which comprises a flexible

impermeable sheet which reaches a height of at least 1m on a structure.

20. A flood barrier according to any preceding claim which comprises a flexible

15 impermeable sheet which is anchored to a wall of the trough distal to a structure.

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

having a cover or lid.

20 22. A flood barrier according to claim 21 wherein the cover is detachable from the

trough.

23. 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

25 and downwardly projecting sides.

24. A flood barrier according to claim 23 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.
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ensuring that the projections insert into the corresponding slots.

26. 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.

10 27. A flood barrier according to claim 26 wherein the pump is located in or adjacent

the trough.

25. 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

15 example a porch.

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

installing a flood barrier according to any preceding claim.

20 27. A method according to claim 26 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.

25



