2148996 TANKS FOR LI QUIDS This invention relates to tanks for the storage
of liquids, in particular water tanks. =~ Numerous kinds of tapk are known
agd al| suffer fromdisadvantages. G rcul ar steel plate tanksg 8996
economgcal in 5  material as the steel can be highly stressed, but
circul ar tanks take up-nore .space than rectangdl ar tanks of equival ent "\
‘vol ume and are therefore undesirable as rooftop tanks where space and -(:),
appearance are inportant factors. 10 Rectilinear steel bolted plat\et™

t anks must be constructed to limt deflection (to prevent springing of the
bol ted joi.nts) and therefore supporting steel beams are understressed and
not ec0Q9ﬁ1caIIy ‘desi gned. Caulking is required and internal ties and stays
‘may be 15 :needed to numintain shape of. the tank AII st eel tanks nust
'have an inert coating, or lining to prg) I 2 Rei nforced
concrete circular tanks are reasonably: “L~’“'*‘ R arge tanks but
unsatisfactory for rooftop use.. The stresses in the reinforcenent nust be
kept relatlvely Iom/to avoi-d cracking, and the wall

o ®

This invention relates to tanks for the storage of
liguids..in particﬁla;'watér tanks. Nume:ous'kinds of

' tank are known and all suffer from disadvantages.

: Circular_steel plate tanks are economical in
5 'mater1a1 as the steel can be highly st:essed. but
_ circular tanks take up more space than :ectangulat tanks
of equzvalen; vqlume aqd are thergtore undesirable as
zoortﬁp tank;.whe;e space and appeé:ance are important

factors.

. - 10 Rectiliﬁéar steel bolted plate tanks must be

| constructed to liﬁit deflection_(to ptevent springing of
the bolted joiﬁts) and therefore suppbrting stéel beams
"#ré understressed and not econdﬁically designed. |
.Caulklng is :equ1red and 1nterna1 tzes and stays may be

15 fneeded to ma1nta1n shape of the tank.

All steel tanks must have an inert coating~ur lining

to prevent corrosion.
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tions nust be carefully jointed'. Crcular prestressed concrete

tanks are satisfactory as |arge tanks but not as rooftop tanks.

e 'tanks require an inert i nt er naf i ning or.coating. 10
ar concrete tanks are nore economical of space than circular

much nore expensive struc%urally and are nore prone to.

cularly careful construction and
5 = G ass-reinforced resin tanks are conmmonly used as snal |
conposed of bol ted panel s or sections. They are liable to
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yl ene plastics material of which the surface is in use in contact

free standlng frame or cage, wherein the body |s | ocated within and by the

sections mnst be carefully JOlnted.

" ‘Circular ptéstrqued-condrete tanks are satisfactory

~ as large tanks but not as tboftop tanks.

'_or coatlng.

10

All concrete tanks requlre an inert internal 11n1ng

| Rectangula: conc:ete tanks a:e mo:e economical of :
space than circular tanks. but much more expensive

structnrally and.are more prone to structural crackzng

~and require par;icularly careful construction and

15

20

joining.

Giass;reinforced'reéin tanks are commonly used as
smalllténks. composed of bolted panels or sections.
”They aré'liableftp deteriorate tndéf'heat and 1ight and

great care must be taken that the glass fibres or resin

"do not get into the water, especially if_this is for

drinking.
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frame or cage. Since HDPE sheet, is conpletely inert and substantially
i ndestructible, it requires no additional treatnent, internal ceating or
l'imer’. _ Because it is itself of substantial strength and can be
substantially or conpletely self-supporting, the supporting structure, for
exanpl e of *steel, can be designed so as to be fully stressed, Because,the. .
pl astics"tank material nevertheless has sonme flexibility, deflections ggi/jT
t he supporting structure can be tolerated. . Simlarly, there is no.ne
for internal ties or stay& The rigid HDPE sheet can be integrally fornmed
or-wel dgd.to the required shape, for exanple HDPE sheet as supplied by
‘Messrs. ™%Chl egel and extrusi on-wel ded_ by the Schlegel grocess. Thi s
material is physical ly RAFCARGIngsE0the RE]SLALLRYLRY ?ﬂer?@°¥ﬁx{?sheet;
such as VESTOLEN 35jpkdvid@asactaakT fodcwhitek) oof obAbEclbquidas whiepacity
for high deformatio u I LI Of ol al s [, 0.
It can therefore t_.oIrk,e"''rrel{zgiesl":rL _%%a&eﬁggg'gfliyohxgi %’ﬁeggg?’gouﬁdﬁfgf%r{&%é‘?ﬁgg
structure without bubstantdialdyr sedfcenporcringohsest bigh-deasit®ing. -~
It is very weather - goiyyeiiy1e06°p148¢8ks material of which the surface is
~ in use in contact with the contained liqﬁid._ani a
) substantially_:igid'selt-supporting free-standing frame
ot cage.-whgrgin the body is located within and by the
frame or cage. : '

Since HDPE sheet, is combletely inert and
éubst&ntially indestructible, it requires no additional
treatment, internal coating or liner. Because it is
'itéelf_pt_substantial strength and can be suhstantiail?
or complétely self—suppotting.'the suppotting structure,
for example of steel, can be-dééiqned‘30'ab:to.be'fu11y '
stressed. - Because the plastics tankzmatérial
nevertheless has some flexibility, deflections of the
snpﬁorting étruc;ure can be tolerated. siﬁilarly;

- there is no need for internal ties or stays.

. The rigid HDPE'sheet can be integrally formed or -
R - | _wélded'to the required éhape. for example HDPE sheet as -
" - supplied by Messrs. Schlegel and extrusion-welded by the
'”.Schlegel'prbcess. This material is physicaliy durable,
strong, and chémically inert. ' ' :

HDPE sheet, such as VESTOLEN 3512
(registered Trade Mark) of Schlegel, has a capacity'
for high deformation and unusual capability for
internal stress relaxation. It can therefore tolerate



. conpdr

extrenme conditions and resists nost forms of chemcal, 5 biological and
-physical attack. Wen extrusion welded by the. Schlegel process it can

- _provi ge~an i npervious body of any desired size or shape with joints
.in properties to the bulk sheet material. |It- is available in

very e sheets nininising'the neegd for 10 joints, mﬁth.tthknesses_of
2 - 5 mm and dinensions up to 10 mx 200 m The cage or

frame cale?szﬁﬁe%ﬁusfeénaeé SifRlihg e‘?"?"ﬁeqﬁg ePrRkEREe2NT! €

- channel , or sections me optionally with a

st eel or wibhoat hpuil@stp sef rmwehmgcdxfuedﬁla&tomkow oReg-as a | oad

spr eader. though this nesh.is-not essential in view of the strength aag

- def or mat sbnesedngt anckt ois tvery-BrE thed-ceshstame efreaxamiee only. the
acconpanyi ng drawi ng.i.s. 20 ‘a vertical cross section: of a small rectangular .
roof t op ﬂEFéPmEaﬁRnghbhﬁﬂﬁrﬂPQrﬁﬁﬁxﬁR§HMQﬁt fosasi pifushemigdltank is a cube.
The tgnk 1 itself_consi'sts of ri HDPE.. for exanpl.e weldéd panels of this

_mat er Pal P1PYRPLSRE ARE t PRESIGRL Syt %’@d‘t eXtEwsignaHeldedh ext er nal
T oser B Bhe Shnfqdr frdéhs T A proiaifin 1mpBEFiGugeT Miertal i
body of any de31red size or shape wzth Joints comparable
_ _1n properties to the. bulk sheet material.a It is. _
- 'available in very large sheets. mznimrsing the need'for'
10 joints}hwithjthiokhesses of 2 o . mm ;'5 mm and

dimensions up-to 10 m¢r-200_m..

| The cage or rrame can be ﬂonstruoted very simply.
for example from steel angle. channel. or other seotions
welded or bolted together. optionally with a steel or |
15 other mesh surroundzng the HDPE tank proper as a load
. spreader, though thzs mesh is not essential in view of
the strength and deformation resistanoe of the HDPE

' By ‘way of example Onlyb ‘the accompan?ihg drawing is
20 a vertical cross section of a small rectangular rooftop

water tank embody1ng the 1nvent1on.

The 111ustrated tank is a cube. The tank 1l 1tse1f
consists of r1g1d HDPE, for example welded panels of
“this materlal. typically with a th1ckness of about 2 mm

25 and with external dimensions of for example.lzoo mm each



HDPE. The HDPE tank is strong enough to be largely self-supporting but is
seated i.n+a steel cage 2 which 'in use rests on a suitable Suppoet: :
‘strugture or. directly 5 on a roof or floor. The cage consis
angl e menbers;. for. exanple 75 mm angle, bolted or welded to
i 1T ustrat ed cage conprises top angles 3. bottgm angles 4. upright angles 5
on one pair of opposite 10 si-des, and horizontal angles 6 ongttye ot her”
pair of opposi te gigles, rk Ve HH T 141 Efsesfchqeeewvsesmﬁ 357£d W th
steel mesh 8 secured in any conveni ent way, for exanple by elné trapped
betweernr t he top aHDPBOtt CThaIHDRS ,tankl ilshattphggehsugh €5 beshasweliy t he
dramﬁn67‘ The steel nmesh retains the HDPE sheet and braces the cage,

provi ding a strucself-swppdrtingtbumdsaseatieds inbat steght cage 2 ehieleinf
the illustrated tank. a suitable nesh may conprise 2 nm HT steel wre

wel ded at a 50 Mm¥i9® IeSpRIMHP SHﬂ?iH@HE39%99Ftﬂ§ﬁksFﬁH§tﬂF?o®FI?fF%ﬁtlY

fl ange 9 which overlies t?e to | es 3. 6- A generally simlar
construction €an BB ﬁsEﬁ° ot t ‘of other sizes, but materials of greater

. The éaoe consis;s of steel angle_members;,for_
7.exampie 75 mm angle, bolted or welded together. The
:illustrated cage compr1ses top angles 3 bottom |
;eangles 4, up:ight angles 5 on one pair of opposite
'_10 .'sxdes. and horizontal angles 6 on the other_pa1r-of

~opposite sides. and.baSe_angles-7.

The frame or cage is iined with eteel mesh 8 seoured
in ahyeconvenient way.'to:_example.hy being trapped
between the top and bottom angles, and the_uprights-as.

15  shown in the drawing. The steel mesh retaine the |
| ;HDPB sheet and braces the oege. providingla structure

which is strong ehd-stitf but light. -

In the case of the illustrated tank, a suitable mesh
‘may comprise 2Imm.HT_steel wire welded at a 50 mm

20 - ' spacing.

The HDPE sheet tank 1 has a top llp or tlange 9

K which overlies the top angles 3.



di nrensions or thickness may be required for large tanks.. The illustrated

roof tank is provided' with a cover 5 not shown al so ‘constructed of a

steel angle frame, stiffening mesh and HDPE sheet as a lining.. In use.

. thigys fastened to the flanges of .the top angl es and acts as a ‘top wall
“tie kﬁ)-the tank. As mentioned above, the steel nmesh nmay be omtted- 10
~Ate tively, the cage may be a selfﬁsupporting steel mesh cage without

t he described steel angle framework. or with . a framework at the edges only,

for Iexz;lrrpl e l:k.ihm%@fislt}? sdmdd agr consdirugtdRnpsppcbe BARNEF e comercial Iy
available in the size 1200 nmsqg. 15. . "The_invention is also . B
applki cabl%”})’ﬁs t‘:fe HIRE r"'l}(ﬁﬁsdn%g'ft BAFEELALS, gﬁkgf’efﬁg%udi ng | arge-ci rsél ar
t anks sui e fqr. is r SLeRC ek OWRE S ¢ |1 town or
 subur ban v i, B UliEke¥ATRY o rpQUIECRPebE FhEgl AR, |t ¢
600000 - litres., being 20 typically 15 min diameter by 4 m high. In
'such a construction. the tank proper is. again, an integral or welded
unitary tank pfe HOfus¥raudd altot tdaindkiss provihedewtthsangovege may be .
constructed of wall panels for exanple of steel angle, channel or other
sectison fhi¢eeshddm alse tdonstimmted @fl anssleel aBgdecfiyamesl| have a ring

beam 7 _ o | i | 288
| stiffening mesh and HDPE sheet as a lining. In use,
this is fastened to the'fla¢QGS'bf the'toﬁ-éngleé"and

acts'SS_a top wall tie for the tank. o v |

: As mentioned above, the steel mesh may be omitted.
10 Alternatively., thé:cage'miﬁ'be-a ééif?supporting*steel
mesh cage without the described1stee1 ang;e_framewohk.
or with'a'fraﬁGWOrk';t'tﬁé edges only. tor_ékample being
construc:ed of steel mesh pé11e§s ﬁhiéh‘are:commeﬁcially

‘available in the size 1200 mm sq.

15 ~° The invention is also'ipplieiblé'to'thg'conStiuétion
of circula:_tanks,.including iarge circular tanks | N _
suitdblé fo; mounting on sﬁeel'or chcrete-tOWBrs for
small town oﬁ éubﬁrb#n*water'suppiy;ll Such'tanké éan be
‘constructed to'héid-fot gkample'QOGOOO-litrés.. being

20 “;ypiéélly 15 m in diameter by 4 ﬁ.high,' In such a
construction, the tank proper is, again, an integral or- 
‘welded uhitary'tank of HDPE of stitéble';hickneSs. Ihe
lenélosing cagé méy_bé conétiuéted_of wall panels”fbr
example of steel angle, channellor'other sectioﬂ frames

‘25 with welded steel mesh. The cage will ha#e a ring beam



at:- the bottomwith beans (and steel nesh) to support the bottom of f@gh ,
t.ank,« and'a ring beamat the top. These ring beans are to resist yful
bursting pressure of the tank. .The wall panels transfer | oad fr¢

HDPE 5. . tank to the top and bottomring beans. ‘The tank roof,

provi ded. preferably conprises a roof portiongf HDPE integral with, or

wel ded to. the HDPE of the main tank body and suspended from a st eel roof
structure. Snall e&t%ﬁ&%é‘ftér&”\kﬁuh "M anf* A HHE steed! meBh)ORa- %1%5%%'
1500 nm or 2500 by 2500 mm can al so be constructed using an

cage -cofisi sti ng ohbytom: ctesﬁermﬁﬁkwudﬂaEatnﬂmgaWQEW’abothentSbLffeﬁh@Qe
f I ange. &“;Such tanks can rest on suitable concrete pads. In the case of .
| ar ger tanks, therlbﬁfb$€m@rQ#QNQﬂﬂR§sm$t thel dpildg burstdag pressureadf A
vent is nornally grOV|ded in the roof. The tanks are EFOVIded Wi th

substantial I'y conbvBfit Famst irﬁQﬁ Qﬁﬁ}(ﬂﬁﬂqéﬁ'ééﬁﬁééﬁFo gad fﬁ@mptb$d§0?%g be
| ed di I to ta neans o '

g(raaot(:aherl [)F;;t ?/cs ?#gﬁtg:;&e—'sq: tpqpasiq csb°5‘tr?f"h§1ngy b\?/&i"sof egéﬁpF%m&nﬁp £t he

d | | ustrat a

b;?rncgrbe ?ﬁo;asﬁgmgsywéé?iﬁ/ %%S%}%?: %%Pr&gsupélggégtsgfglgg E“ﬁﬁbé‘

' _ integral w1thl or welded to, the HDPE of'the main tank

body and suspended from a steel roof structure.

.\J ' - Smaller circular tanks. for example of dimensions

10 1500 by 1500 mm or 2500 by 2500 mm, can also be -

| constructed uslng an HDPE tank in a ~cage consisting only
-cf steel mesh with a top and/or bottom stiffening:

flange. Such tanks can rest-on:suitahle-ccncrete pads.

In the case of larger tanks., the roof is preferable
15 - sloping. ridged.or conical. A vent: is normally

: provided in the roof. '
s

| ~_The'tanks-aze pscvided:wich substantially'.
-:.ccnventioncl inletland outlet ccnnections. The pip1ng
- can be sealed dlrectly to the HDPE tank wall, for
:20 ff:example by means of HDPE.cr pthe: plastlcs flanges on

' plastics piping.

. “ By way of example only, the drawing illustrates a
water supply inlet 10, for example provided w1tn a ball _

valve (nct shown). an overflow plpe 11, a supply outlet |

n a .



.5 a

8 pipe 12 and a normally closed drain-out pipe 13, all provided with
jLanges.14 whi ch are wel ded to the HDPE sheet material of the tank. - Al
t hese ipes are held in place by hook bolts or U bolts fastened to suitable ¢
_ nmenbers of the cage. Vents for tank covers can simlarly be .
faste o franme nenbers. of the coverg by U bolts, and sealed to the HDPE
ro?f !.I ng by flanges of the vent pipes welded to the HDPE |ining R
mat eri al.. i oal éﬂgi r LS 3hUinkt bEnaCeerdange with the
inventi.Onp%é)l%_]bze -arPa_ddgdﬂs?‘}l _-s&ﬁ%ﬁﬁ#&%@&&c?% Pﬁgangga?glr:ha heavy
struct ur abr SiddRaf d1P FEYYd 1dharhiiahk arknweddednbodthenHDRE t he o
invention, a self-supporting tank of appreciable span has walls 15 -
conposed Shes®hatperids ahcdtlendlankss diAddornhlesecpbpes anetheldal | panels.
and a continuuous tie extending through bottom nmenbers of the panels or
suitabl e imileCQﬁhmwnnpkrﬁ&lﬁﬁtQﬁnanﬂ@Gﬁsf§6tﬁﬁ&§ tReSBiBpRIAte as a
continuous tie; thus the franme and diagonals .of the wall panels 20 act as
?:I triangudRglel MeRRRIHRE (P 1R %pported only “at the wal IO ends. - 9- '
ai s _ - . '

Vénts fdr tank covers can similarly be fastened to
frame members‘of]the cover bY.U.bolts; andfseaiéa'to-the
ﬁDPE_rbof lining by flanges of the vent pipes welded to
the HDPE lining m#térial; '

10 Tanks and water towers built in accordance with the
invention can be made selt-sﬁpporting.-:educing.the need

. for a heavy structural grillage to support the tank.

In one GMbodimenﬁ of the invention, a |
sélt-supporting tank of appteciaﬁlé span has walls
15 composed of wall panels and includes diégonal'mémbezs in
the wall panels. and a continuuous-tie extending thrbugh ' \;)
' bottomlmgmberéwdf*the pénels or'suitahle'jointsfbetween
" the bottbm members so fhat these operate as a continuqns
"iie; :thus the frame and diagonals of the wall paﬁels
20 act as a triangulated-truss and can be supported only at

the wall ends.



lf?_A tank for for water or other l'i quids, unifary _
body . of.. stiff or r|g|d i npervi-.ous substantially -sel f-supporting :
i ert’ hi gh density pol yet hyl ene pl astics mm"lﬂ“ h th

surface is in5 “use-in contact wth thel l E "rwu uid %23\ a
substantlally rigid self-supporting free- standlng r aire "or cage ere h

the body.is located within and by the frame or cage. 2) A tank as clained "
inclaiml in which the frame or 10 cage+ 9 constructed of netal sections
fabricated together. 3) A tank as clained in claim 2, further including,
a netal .~ mesh irGlaimdact with the plastics material and consituting-a
load” spﬁﬁader 4) Atank as clainmed in claim1 or 2 in which the cage is
15 a self supporting netal nesh cage. 5) A tank for quuids

: erjga: ﬁgt rally as {Ber EA ntgr?_lgc-ﬂage(}ovx\:n t&atree:f ecr‘renggh &q u.al.% hn%onsists '
| o of a unitary body of stiff or_ rigid impervious

gubstantially ~se1f-suppdrting inert high  density

_felyethylene_plastice material of which the surface is in

5_' use in contaét ‘with the .cohtained liqnid;- and. a

sﬁbsiantially rigid selt-supportin§ free-standing frame or

- cage.fwhefein'the body is located witnin.and_by ;he_ggame'
or cage. ' '
2) A tank as claimed in claim 1 in which the frame or
- 10 cage is constrﬁcted of metal sections fabricated'together,
3) A tank as claimed in' claim 2, further 1nc1u§ing a
metal mesh in contact with the plastics métériel and
~ consituting a load srreadef.'
'i,k

4) ' A tank as claimed in claim 1 or 2 in.which the cage is

15  a self suppd:tidg metal mesh cage.

:5)' A tank for 1liquids substantiélly'as'herein'describeﬁ

ﬁith reference to the accomﬁanying drawihg.




