_; CDEFe3e~~*6RT} This invention relates to |load creation apparatus, and to
a method of testing the ability of 10 a |oad bearing structure to ®é¢atAwna2002
'test mass that is created using such a | oad creation apparatus. The
invention relates particularly) but not exclusively) to | oads which are
used for testi n ?E B¥hd bearing characteristics of hoists, crarR&l/5G98/0009s
davits) winches and other |oad bearing struttures. The |nventi on al so
relates to the testing of static |oad bearing structures, such “\\\“
foundation piles, bridges, floors, jetties and wharves. 15 Specw\mm\\m“
the invention does not relate or extend to containers and appar Je6*
general that are not adapted or designed for load creation and testi n
pur poses. 20 h Backround ( The a&ﬁé&%@%g structmmﬂlummummmlmm
maxi mum | oads wi Il decrease with its |eqgbhgefyegrvice) due to
tear of the apparatus. For this reason) It Is necessary and soneti negwoor*
mandat ory that | oad bearing apparatus) such as hoists, cranes, davits and
wi nches beg25 tested periodically to verify that the apparatus arc still
capabl e of functioning at the maxi num | oad capacity. In addition, such
tests may be required when substantial alteration or repairs are nade to
the apparatus. The tests require the I%&%Hm%structure or apparatus to
|"0ador

successfully bear a specified 30 test nore precisely, a test nmss.
Typically, test nmasses are in the range of a few netric tonnes to nore than

a few thousand netr i : re.l nge qf 20 i
excess of the safe '\i-/\hor &‘?%g%ﬁé‘g%g%‘f’ 1%%%%%%@3%%,%85 ?ﬂ%‘?ﬁdr éﬂéﬁqmé%ﬁég‘i%@
Ezivr lier teft noksdbeafiaysmiveratobreme Wit nassthatas ercmed wsdtgasuch Ooed craartmrabm‘.lattw‘

time, such test masses crete can C

| oose their ortyi RAMURP & g@”ﬁ?"&ﬁ‘%&lﬁﬁ’“ n?iﬁéc‘t‘svebﬁé"?k’%\drc?d%i‘g“r“ “sle/g?%ltesmg e joad
MAY 2D02 WO 9%&333@harRGF{sﬁﬁ&ﬂhG@@.Q&rmhjdeﬁtssmhds ahcemﬁcrtlaadrusﬁng AetufERY Then
sonme cases suffer fro cra ation. Furthernore,
these tests ar 8“’6‘6‘?&5‘&?9%“‘5?11 5‘?‘]“‘3/1“4(? ES RN foyndeugailtien
tests, the StOlbﬂ@gbsofﬁoowﬁ&&ssﬂdwﬁarb&st masses can create an i nconveni ent

st or age probl em Furthernore) the problemis exacerbated when a range of
test nmassed? required for different apparatus) .nust be 5 stored. In

response to the probdgedHcdlf@E @entiod dobieno fear®ér e&&hﬂ%&oﬂﬁtuefﬁ%&@ﬁparam% use
of flexible liquid-filled bags as test masses has been proposed in United

Ki ngdom Pat ent 29p¢raizhgs e npt adapie¢ QR ASEnEb o (024 SERIRANGISYREIEPISFSi t ed) and
Uni ted Ki ngdom Patent No. 2,072,351 (Water 10 Weights Limted. The bags
used in these British patents consist of flexible envelopes that are ._
filled typically with water in order to create the necessary test mass. The
liquid-fillgd bags resdnbl e general ly pearpsRapedh obj ects that are
supported either singly or in conbinations to create the specified test
mass. Since these flexible bags are col |l apsible when enpty) they solve the
probl em of storage tl‘tﬂéamﬁrylo@waamaﬂng s&\k&u:u&%&mmn%xeﬁs@mewéa@em&
masses.. However, 15 while One set of problenms is overcone, the use of water
or liquid wei ghi@gihmtf seHian aye tp W Rrd EHfof Sherapparatay. JioF BWsICesent it isqcsontanrandt

in the use of tg Xnmtm%%n%% ﬂ@k&mﬁﬂo‘a@%&%m&ﬂ%é Liendiag
is filled W|tht ecorrect armount of U|dto Create mass of the correct
val ue. Thi s2pr ommmocfmlllmgmfhé\abtagammisamnyl oaquh: qfffenctioring attthemanimum
of liquid nust S 0] ?ggg

- wei ght testing g?tdecﬁsir&%u%ragh og%n%}!séggg%ta g F;Q%Jdﬁ?r{ﬁn:sfe}fé %ﬁli\}gr?& I ne TQJ%KQLC
tol erances. For madanpthe ppracdtes: ence is made to British Standard BS 7121 Part
2: ] " 1991 which is entitled "Code of practice for safe use of cranes.

Part 2. Ilnspection, testing and ,_exam nation". According to British

St andard BS 7121 ) t hEhet tests reqaisrsths Ivadibekribe smcttpc ovapRarats by scsestfaliybdaha spetified
1.0% 25 Ano. or. tha €, f S creati a,lenporar
mass within :Hj'e actggeadtoé‘b orckae% 2rl[ltcgt Rgﬁ%th‘t%%a g‘f\s‘émf"sses Fea tIrl]lgnmﬁd \Var | es°¥nc
with conpositi ontoand; td ewpethat zufee/ thousand metric tonnes and, in most cases, are in the range of 25% in

excess of the safe working load of the load bearing structure or apparatus. Earlier test masses
have been made of concrete or metal. Over a period of time, such test masses made of concrete

can chip or crack and may thus loose their original precision of mass due to wear and tear. Metal



Consequently, changes in the liquid density affect the mass. A cubic neter
+ of ,pure water at 40C wei ghs around 7.7 kg | ess than anot her cubi £ 1nmaA¢r200af
. Water at 3.98C. The density of pure water 30 at 40C is around 992.3 k
whereas at 3. 98® P¥2M¥ around 1000 kg m 3. The density of sea vva'f‘é?’s‘t"%k@ﬁ%
fromthe open sea may vary between approxi mately 1020 and 1030 kg m 3. Wen
expressed as the anount of salt per kilogramof sea-water) in terns of
parts per thousand by weight (0/00), the salinity of sea-water varies
typically from34 to 37 0100 and has been found to be as low as 5 0/00 in
the Finl and cjetasilineeito ast,4dd BaQm dometchs Elﬁ'fet' hemmqwm@ﬁe &rh&cﬁgﬁbpﬁmon

~~1 ~ MAY 20% qﬁThe djfference of density in a_water js caused mainly

the vari ati on*FH EYfY “rséf“lﬁ?sé“’a“r?ad‘é’éﬁd|°Hi>’rl’f”°‘?ifaé1§hI‘\AmP@F"C‘éF‘FB t@éacwmww@
the nmost conyBrgd bfHese SoluS®H rnialsel bdr criddCan ¥Rl BMnidne e b DRSS : FlFRRESAre, the @
bag is f pled consistently with the sane amount of |iquid, the vagzries of
liquid densi PipbleEeissxachraetcd Eemnpnemof e mares egyiand foydiEomtapparitie myathe mass
on each ogcagj,a3. These 5 variables nean that the anount of |iquid required
to 611 the bag I's not constant, and nust be asecrtained in the context of

t he anmbi ent conditions. These fact ors explain why the task of tilling bags,
w th what can ano f ld.Qui i sk,
especi al |y when t‘égk; &ﬁ%'?) qg?%?%ﬁ?gml:}&{ ﬁ%egls? J(’)é Sgga %‘tﬁaﬁﬁg’%igﬁ% ?Xﬂhg
speci fi ed andigeid-fakedbagpastestimbssectas bednpromsdat Sniredingridar Rigent 0. 20,4148
vagaries dis mass
urine a wei gﬁﬁlgﬂ%‘%ggg{g%z&g ggﬁgw}c &t’llmutcg)l %g?‘[mg& ?1021?1 orr‘%r\Jt OA} Wo%qﬁwva\gefghl ng
t he nmass)10at Wb‘@huslmxt@lf) Thsd bags txd'téutésic Brask patértagongndiifleciblb atvetdpes tiaged | es

df the anount d t he prevail denS|t of t re taken
into account, ﬂ?ﬁﬁl w%l“@;ﬂ{éﬁr 1O B eé‘% nec‘??s"ﬂl F Mas- h@?ﬂ‘[qg%afﬂt??ﬁéﬂ' set
of 15 probl enﬁ:senﬁﬁlc g@cﬂpppmmmpedomhm thatWee @@bdrted aithed BinglRRelin MA@ RELd3 &0

mai nt enance of th ration g evi ces, us d for masses in the
range of a fe%‘:"ltﬁ tfl ‘gdﬁﬁg’és é“’éﬁ ﬁ’sﬁqif@q%‘??as A5 EOLapTRIE GHER GPRRr they solve
Furt her nore, thla@r@n&cb&&mgeaﬁatﬁmh@a{clubmamm nlefal biaspherlre @Bt MGREsY ﬂoyvcoeter -
trite, which neans that_ the expensive Frocess of calibration nust

repeat ed HeguPBHF JRepT OfERAMTMES OYTOIRG tHedhc i 4F LRuEs™ pietys inofuces h@ffcwm

wei ghting devisgGes pRblews ua ishanAge inif@eke 0P teddpbrary BAsBesCrante® M@iamleafofbmnag
mass trust, at the time of conducting the test) have been calibrated and

terrified w tKahthefhae jsfidled b theee oFFBT RO UMY of e tofredte BEss REthg RerackEleng,
the wei ghing devices usually include electrical conponents and circuitry.
The use of such electrical hi ng devices presents peculiar_ problens in
25 appl i cations whefds I?fﬁ\?lF‘ar?frﬁgWé tirehag RFAreuVED e cRTSSEMpING R hAuidmustle seen

exanpl e, whgen ﬁ%ﬁtllgﬂgoﬁﬁeaﬂa@c&hét*&@stﬁﬂﬁdyW1%m teR§tal e HHALIPL { @Q%Eée?f& be within
facilities, it is necessary to ensure that the el ecntal wei ghi devi ces

are shi el ded, rslgtiyhafingipipransesy ST FoBIRIc: FRECTOREF itmadg B St m:l otl2] Rart 2:at e
| gnition of th@9@%§cﬂ'1§éﬂi’i‘tl@c§“€&!ﬁt&pt‘a&1&h@rs‘éfc%@bftd/mcéq’aé@oﬁ%gctﬁ){ﬂ&tﬂ ahpad
bearing structure which nust tested a test load is foun

piles used as exafmimfor ifeaodingtieBritisnyandap! BRI 1 the hﬁmqsssmeh‘dlmeﬂpﬁomm ST
MD I 143-8 (AR wi§d €4 )ged or Testing and Materials) which is entltled
"Standard Test Method tor P|1es Under Static Axial Conpressive Load." After
t he founda2%on piles have been driven into the ground, the piles nust be
subjected to a stati aghek O h I

AVENDED SHEET f Ani cf&mﬁm‘?ﬁﬁgﬁﬁﬂkﬁ bheh 1t§°§§¥°rwg§%z%pg gt&ﬁggtsgﬁ 'Ihh‘arg

beari ng capaci eseep@hle maeains if thatithe ém‘msiﬁalllqwd erien diticdoypositivh andrtemperature.
concrete, stee r d S I °
solid, and ar C'Cgﬁ&gn I ﬁ ?hﬁeéc% g‘ﬁ}r}% ggh?acrnggye%%ﬁg@!:ehgssg% o&’ﬁ& rﬁ{fﬁ E‘P}@ wlaler at 40°C
probl ens si n | areigho atohed DAsS lasetian et albuymetar dovare et 3. ¢RICwiThe dewity d’ fuesswater
masses are experienced in transportlng and 505|t|0n|n the large, solid

masses on tfe 2644°Gis g‘)’“‘&*ﬁ?zrﬂ‘gs‘?or?“’hﬁ”tsﬁé:‘ HIG itis progp HQQ%@ Whahe drasity of sea
use. Furthernorg hi devi c form CK BSan
required to det e‘*’zrtcrrrﬁarlkée“tﬁﬁ‘é1 tgcg PRartt @S)HE\ “Ani ‘% m%tﬁ%gﬁ “Elgojrqeai‘é’k nust eBe
regul arly cal i bixatesed asitie e@ptritfof aditpcacllhmam yﬁ:ms-watfcr |l!0'adn§)tﬁ'a)lan$‘1g:rsﬁolumﬁlb5' es
that nmust be tested with conpressive |oads include bridges, floors, jetti-es
and whar ves. AnW‘EiB‘j“é?ch’)ofhctsﬁé“%Pééféﬁ’(a‘?rﬁ\?@?&fvlb?flllb'§f°ﬂb34d9é? Romandhas been found to

A and (1 1s FOE PRELhaan Tt RAT UG TThURERaR o 1o FOTh AR el

necessarily overcone all of the abovenentioned problens in the prior art.



Summary of Invention According to the present invention, there is gr ovi ded
a |l oad creation apparatus operatively adapted to create a specifi% Nirs 4002
- which is suitably large for load testing a | oad bearing structure)
conprising: a liquid inpervious container; neans for filling the container
with liquid to create the specified nmass therein; suspension nmeans for
suspendi ng the container such that sai d 1 oad beari ng structure is able to
bear said specified nass; and ' wherein the container is provided with
determ nation nmeans for determning the mass of the liquid which fornms the
speci f i edhedsfferinge phdenaonin sgarmener is ¢pasedmpsnibiey they vateter mitereekrimemnd he densi ty
P ot Ul btk  TUEORL RO TERNS Y PP LRUALEEDL L1

form of sald’container being substantially Shaped as a rtehgljvlcf'fr georetric
shape at HagasHerat, f hiomges flégiconssttthigtwidnie edp avewnt of eud. guaghrenotiad
container such that the volune of liguid in.sald container is readily

cal cul abl EMSBHBERR T} BF RA& THNNRERESI FOBE™ H5 7805 FaY OF P THPSFBP m 67 sai d
cont aisner vdablgmpirotitdiechmuiuhhof\iabid sequiredio, filli the hag s nod@Ehstapr, bgththusabe | €ast  at

those regions that are adjacent the |Ijiquid_jn the container . W0 991 27330
52 1 MAYRDEOBETHSEoTOB0S ToRPE e, Thh B B i e pokgigling
gener al | yp @l @hat@in dnRAgt toalioushas 6f litegbOR@id, Rabt fbgle adk agRRiallRYed | qui d
in the container. The detgrm’ ngtiogt r,reaql;lfs ma% b& provided in the form of
sai d cont HEABWEALHGUR M3V PSS BE WA =d {528 PRATCIRROUE 35 reaEEseraa
surface apfgddaddh@s® My be orthogonal, and the base may be |evel. The
determ nati on neans may include a calibrated gauge which provides a visual
10 i nél@cati on of the level of liquid to which the container nust be filled
Wh_en the |i qui ArHa]ggaRed diRALseH GWV@‘Enegrem§ﬂ igﬁoﬁmcéékzﬁya)! wél@dﬂh@%ﬁksoﬁmg@y be

g g
adj ustabl e in accordance with the density of the liquid. 15 The Iiquid
i nper vi ousveigiRgdense syphys bloadEro S TIREE B! SliAER PRGNS TifenITR AhGe B Of
filling ”ﬂﬁm*g%a Berofes £ MAL aadnOPEREADE RS @l dr GAM HNRE pre TG TRARS  OT
enptying the container may be in the formof |iquid discharge val've in the
p 20 base dffthe lipwidayn tak¢ninto acqyat, g $ptSi EREAR S carary e PTepentsiaothie sy 6f  a
centrals st i hIEREE Al Mod L@ WAL e GRIL AL e Of AWl PSr S d
cont a?1lr15er é\'ﬁeﬁm?ﬁl%agé{%&?% htﬁtg cont aionQL?._ 25 The cont al ner mscl:y be {)V[I ded
i nto parti weighsg Byvicen ujed farmrgses yete range ofedam dhonsind mpnpssnafxpsipifeapegoof t he
cont ai ner, i fﬁ?g Welull - the sontai ner
when t he c%%%%l?fﬁé\fﬂp%on a%gﬁgpﬁ}%&?%‘s%‘?g%&&ﬁgé@kB? lgﬁ?reégg%s‘f ow T EE)F% one
partition tbichmean) batnterrgpquavt ptocon ¢flalbiagén nuarie sepgQed|regsatle doremanipleenweb.
Al ternativegly) the v $,0f - LAer Yo 6= RLQVY) i -
rei nforci ngn%:%hrr%%rhdé“\r,ﬁésé \'A}ﬁ?’ctﬁg g’%‘égﬁght@lﬁ% o\fvaujlzgéfr%?hg%ge% Q;;E %m\r{\qe%r‘givﬁhﬁ%r‘?cght .
2 1 MAR0 20@Rssihtsran dteitveloy cordrcting tsedtditthapnbegncalihaiadand fon syt mpdasent s)
at | east S?w”ﬁyé)}cnoﬁ e wal | s of the container may be connected one to anot her
with reinforcing struts, each of the struts functioning as a structural
brace for the container when the container contains liquid. According to
anot her aspect aqf .t  pvent i t | Vi t fo
creating a specicl imee w}#aossw ¢ g?)’# {%%hex?t {Eg%@gkﬁgﬁé@ﬁéﬁ%ﬁlﬁ%ﬂg@%%{:‘%ﬁ%@g%mrﬁgp ignstsl ng a
plurality ahdkoaske rEetusost saghpdecsicabwegotg dfrcedpredanapecususperidechn wher ei n
said pl gr ality aof appar.a usmaabrlcemjattgx&a gsegos\évi xt_oqmrﬁ spect Lo, ont nar'_lgltnher. The
j uxt apdeed agB%céPgﬁsu Ty BEEOnect abl e by VERT € 'Phat enapl & at’ I east one
of the appafratesithat ate Lo wegetralzgapeoductan fdlides] it igdeorbsity th ieguurathateipedlacedalf r om
at | east On\sclgﬁiggeacv?gcs z?r@lskgelded. so that any sparks from the weighing device will not initiate

ignution of the petroleum products in the vicinuty.

30 Another type of load bearing structure which must be tested with a test load 1s found in
the piles used as a foundation of buildings. A test method 1s defined n A.S T.M. D 1143-8
(American Society for Testing and Matenals) which ts entitled “Standard Test Method for Piles
Under Static Axial Compressive Load.” After the foundation piles have been driven into the

ground, the piles must be subjected to a static compressive load to test whether each pile has

AMENDED SHEET (Anticle 34 (IPEA/AU)



plurality of apparatus. The vents may be in the formof a flexible duct
"that 1s able to interconnect adjacent apparatus. The appar at us mpy REY 1eRd
for testing the ability of a | oad bearing structure to bear a specified
test mass. The arrangenent may be used for testing the ability of a | oad

beari ng stray@qtuulrceogdom@wca@aa@ecme 184 lJa@§£rerﬁ§1§a$l L&fa&erbdlseg ol Roddilid her
aspect of themventmo% F e{:}% I’OVI H% 9 testin the ability
of a |oad BEErI RGeS Sﬁosé’é{ "355§ﬁ?rF§B1aUEF°é g s’bce‘gfef’l”é ¢ By olmass,
conpri si ng larhe cstegs Wécks.usTgeleres pedhdironsimdam® the suspwerdioatd bheast mone

| oad creat Iceﬁheamaﬁ g@.d&b&magée%retéaserleez@&l Jper@frsbagn;sarw&we@mg $heabl@ toO
bear a specifi nmass 5

tion a sai
appar at us ¢8 r"i‘“é?eﬁgo“acrl Efls,ﬁ B‘g'l ?l‘r?)‘gt‘r{/lsﬁ’ﬂ‘gg ég%fgadnéetst ”Ta?ﬁp %” 9t dn 3Bt ai ner
Wi th |iqui Futtberoroeat evefghing depiec irf the (ormead' s Hytirenles jask lamdquusd wglettehiae dienat i on
means providgd ?51 1944, dné AN ﬂg{cﬁﬁﬁnc %k%ﬁs?%@‘r&ﬁlaﬁ?'e%ﬂ?ﬁ@éarﬁifc igedl | GHLd which

forms the speci mass I n t al ner e nass n eternined from
t he vol ure %9?608@%&"?"37‘“515“?%@5% thaiumigst bTFFéteﬁﬁTthdamﬂrﬁiﬁ“’eHQ/%F\%’ lydp gridgepp of
ascert ai ni nipotshettieohndehaaved. density of the |liquid and thereby determ ning
the mass of the liquid therefrom 2 1 MAY 2002 Prefeably the

determ nation neans are provided in the formof said container being

provi ded with wefth SLIGHSPERE PHRSEHE &Venfion 1419 qvERema T Jubsiantially ameioease ‘I“té‘ij‘ans

t hat arc adjaeefithe dieadvargages ofitticheioc anyt aidnieis reondhtawled thaothedhveatioh il g
provi ded in
R A S R R R R
mul tiplyi n™the base surface area by the height of said liquid mthe
contai ner and determning the value of the mass of the liquid therefrom
The met hod may involve the step of ascertaining the density of liquid and
thereby determ ning the amount of liquid with which to fill the container
in order t(ﬁ@%@-&ﬂm%cifi ed mass. A plurality of said apparatus may
be suspended in accordance with the abovementioned arrangement. Liquid may

be pour ed. [ ni 1 ahlobediflt & 8 Cyflen ltheRh Bl £ i AP HSioA b O

from said one appar at

appar at us. @F‘é?léﬁﬁ*weddﬁémé‘r: arf'B?céﬁ"&fm%s&i"’B‘th‘srfé‘f’tal&bWJPU?H%F‘:é“%r%\?Njed
each w th abedsihg/eruadatecbonmpringnts the [iquid fromescaping fromthe

appar atus such tpﬁ% l&{g,gpewlggl ﬁmalﬁerconstral ned to flow to at |east one other
of sai d apparatus nt| e apparatus.in the arrangerrent have been
substantial l'y fiPfadfrdtl ll“ﬁéh"r SR It dguif to orgals W irseliFhen s ¥ oat val ve
that is opened andpankiosedam)yfoaskpadingliecconenimanics that At brdibeagng smyetre a

further aspg%lqubetapgld VERALd Qkys; djere is provided a | oad creation
apparatus operatively a ted to cdggte a specified ss which i sui tably

| arge for |oad t@gecr?‘ﬁéhcef" Biagr iHRWVIdRG VLR fUEminaEon REHS A9rLetsgrings theduasy

i mper vi ous cfotht diquie rwhicheforrss therspédifidd mgsstdnehecmmtamenehe whéshbeingqdetetimined cr eat e
the speci f|gglmmnstl@%@wum@gplthw&g@nm on neans for suspending the

contai ner such that said | oad bearing structure is able to bear said

speci fied mass; wherein said container is provided with upright walls which
are arranged andTepdetetrinaioy radaptres tcoprdetiar m the foime of Ghidn@nainet heng i qui d
therein, sogfpb@ttiali{enpeead £'ré3gqlal-7§§o?ne‘ﬁlice§1taﬁ‘edatl?é’asttﬁ‘i‘hds!: ﬁ%‘l&i\s At EQEadj%QJHt ai ner

i's ableto e determned b othe nsi.t The
appar at us n’gX? lid, 0o fes gppt 'Eéts}’ q’l"‘ g‘ BTE ﬁgg uig ‘%oﬁ?ﬁd&ﬂt%‘ﬁr Flr%adflb bear
a speci fi edcaledblerass.

The determination means may be provided in the form of said container being
provided with walls which, in use, are upright at least at those regions that are adjacent the

liquid in the container.



2 1 MAY 2002 The arrangenent may be used for testing the ability of a
folndation pile to bear a specified test mass. The | oad bearing2st MA¥t490%
may be a hoist, crane, davit, winch or other simlar |oad bearin

structure. In tWE P fication and clains, it is said that the €%§§G?Pé@§95
is intended to be suspended such that a "lgad bearing structure” is able to
bear the test mass. The word "structure” i$ not intended to introduce any
limtation on the type of structure apparatus or machine that is able to be
tested. For exanple, enbodinents of the invention nmay be used for testing

| irfting machi nes Swféraidy, thowatssin wse, arreheradyvertsabn dbastiantbhesegibrartitafee | oad
i s suspended fragen’r[gnhq appagat us. . glher enbodi nents of the invention may be
used to cr eat@?E e BprEssi Ve P0ad%t o be borne by | oad bearing structures
such ‘as structural foundation piles. The |nvent| on may be used to test a

wi de range of | oad_bearing device which ms tested wth a specified
Lest ooy T t he ERQReTT BaSisans B SO i Fedor] & SHOGOrHRer PRBE provided
descripti ke Seis£ufRE thackhs Agrdderatifed Qrfidtaraont ai ner. The word "filled" is
not intended to inply that the container nmust necessarily be filled to the
brim Drawings In order that the invention mght be nore fully understood,
embodi nents of t herjdbignhbPie dbbboRE ablehe biskafly bhkv¥ay of exanple only,
with reference to the acconpanyi ng drawi ngs, in which: Figure 1 shows a
perspective view of an enbodi nent of a |oad creation apparatus; Figure 2

shows a cross-sect W@@:edﬁkﬁ%%e&n‘& Cha§ TRAMGE H‘émbreﬁéd %atlge »Lﬁl@r@pr%ﬁé’sté R%Lar:
enbodi nent o i gures

apparatus in Figure |; Figure 3 is a plan view of

| and 2; Fmgusréhcatwrsofaln: lgyed of Liagiidite whichihodoniamer mutidd filehvhaithFiqudesal) 2
and 3; ulgp&%%\lo 991 27330 9 PCTI SG98100095 Figure 4A is a
perspectlve drpavvr ng o further enbodi ment showi ng an internal corner of a

contai ner having reinforcing steps attached to the internal surfaces;

Figure 4B shows a CheYRG %ﬁgrgdurag% r,@x& &l mablfda&cw,mﬁeosofnglby faqrdrent

in Figure 5 4A in C|n strips are provi
reinforcing struts to reinforce the surfaces of the container; Figure 5

illustrates anot here gl nent. of the invent |o ns f an
arrangerren‘t% of thre’[g"eq’(tém "E‘Pee“’&°}*so%°“§b"ﬁé‘r“é 0s" %ﬁ%gzghlr%eaé‘% ‘lustrates a
further enbodi ment of the invention consisting of an arrangerrent of two

| oad creation apparatus positioned qgne abave the ot her,;
illustrates a nore @Eﬁfﬁ?ag?(ﬁ’émﬁ‘éir?%%te “b?‘ ?Cﬁ'g‘ AV RePng forg s&ﬁ%‘)‘ét?‘f‘?fg of an 15
arrangenent of twenty | oad creation apparatus arranged |n two tiers; Fl gure
8 shows an enbodi ne of a_.cali brat d densr&% osr % dlj

v B hrE e r s

slit Figure 9 shows % BFaE Erepgpned ﬁ%%f?l"ber
8; 20 {Fi gue® O9Basalodwns cédisingdl ate of Figure 9 sli deabl y and fastenabl y
nounted in the slot shown in Figure 8;

The susper;sioh means may be in the form of 2 central strap which extends generally

through the center of gravity of said container when liquid is in the container.

25 The container may be divided into partitions by an intemal web that connects internal
surfaces of the container, said web functioning as a structural brace for the container when the

container contains liquid.

Liquid may be able to flow from one partition to an adjoining partition through vents

30 located in the web.

Altermmatively, the walls of the container may be provided with flat reinforcing

components which enable the walls, in use, to remain upright.



Figure 10 illustrates a nodification of the plate of Figure 9, a difference

being that the 2S plate in Figure 10 is provided with a pivoting f RJaMAY 2002

val ve that guards the opening at the upper end of the plate; Figure 11

illustrates an enbodi nrent of a vent that is usable for connecting one | oad

creation apparat nother, 30 Figure |2 illustrates a connectiqgn

betveen ducts of ki aealer dEuPRe &P Nigisie camPrer Gt Faf eiran e

enbodi nent dfthexnalntemmnabecoannred ohé PRnatrwaetedfoed s suais, adh ac@attruts

cont ai ner S’ function; 1 MAY 200% WO ?9I 27330, PCTI 8%8100095 10 I_:iI ur e 14

i |1 ust rat es’VAHBEBAYT HEISHTEPrage [opthg carainen " dis SAPArtEOPARE "T¥dsuspended by

arig, such that a structural foundation pile is able to bear the nass

created by the | oad beari ng{ structure; and 5 Figure 15 is a side view of an

enbodi nent  si mi | 50T RAROBT ameghpt ehejuveniaoie Bt 1§ PAY At SEHBSHEAERT i n

Figure 15 U§@SinkWepedieh a8 fof RErdlaNG iSbeartdd skridGurs THASH TR urditd ofllo@M Nas,

simlar conponents are nunbered with the same 1 d nunerals for the sake of

si npl i fyi ngcrediien apreetusteasiviefriguedrarg syepeddesc whesein otid ploaliteadanparatus arhe

cont ai ner Sgﬁx&ﬁpésg&)@hﬁ%ﬂt&Qﬂc@@%r.o‘c the Figures with the sane reference
", and the '

nuneral "1 plate 1n Figure 9 is given the sane nunber of "41" as
in Figure 10 although the two plates relate to different nodifications.
Hence) the simlaLjity. i k i.mp| t he
features in eac hﬁeér‘?%%)/téé dr%%&n#ggrg{élg mﬁgggéogg%%b)lfbﬁe}e%f %}qaéen(r%P llegg‘leysctié%?bgﬁhe 15

Ref erri ng t appatatus dr heamggement gubecfilled shibiguid rgpeivep amiavieasy bmwtidr ofisaid

enbodi nent olf rafl Ictl%d a?a r eation apparatus, which is generally indicated as
15. The enbBdHRnt PR Wown in Fi gure 2 froma side view, and in Figures 3
and 4 froma plan and under-side view respectively. The | oad creation
apparatus 15 is ovided with a_liquid inpervious ntainer in the form of
cont ai ner 16. Thg{‘%‘&’}{%{’i‘ﬁé{é’,ﬂ "i%‘eif%rmg’gagl%‘g}gé’“%%ﬁ%glt?/g’é"trﬁcfnnﬁtb f°*®oat ed

w th PVC t hagpatatus25 bl ended with a special resin, but may al so be made from
any other suitable tough, liquid inpervious material. The |iquid inpervious
container 16 is provided with nmeans for filling the container with |iquid.

In the present enhogipiRAk ma !aizageh%rnésw% g dbifily ek Yoad Sefhg QREMurk Rbehiof the
contai ner 30 through which [iquid is able to be poured. gxher alternatives

may have t h&Pse it $541835Sprovided with a closed top with a restricted i quid
inlet. ~ i MAY 2002 PCT/ SG8100W5 WD 99/27330 - Il The liquid inpervious
container 16 is also provided with means for enptying the container which,
in the ermbodi mentlThe greangemens gay be nsed for(tésgug de ahbooar pad bedripe sBEYroat ed i n
the base of \LNg LRMHAkdBhass? |t 1S anticipated that fresh water and sea
water will be the usual type of liquids used to fill the apparatus and
arrangenents described and defined herein) because thesk liquids are

readi ly avail abl ’ - .

| Taui db may be ugscane PREMERL SR Gk A BeRNeBRyERIRKERLALIRE, o 16
is filled witherrbtitseffaflpasd watingwimistursfto béagasdablyerge scifitd g mms somprissgi t abl e
for use as %tsge%%o},oad that can be suspended, such that a | oad beari ng
structure under “test (not shown) is able to bear the mass in the container
16. The | oad beawsingswspengioh meensap sesridaeRasraye loal @ednon spparatusand) thadahe t )

w nch, or other pulljing or Lifting machi or_any.,such:device that nust be
tested by stlﬂ%agé)ﬁ&)}nﬁé{“écq‘gf)éscﬁbh R 63983 .°nl‘Fﬁg“s“éS crtr"'ef‘f/ééa yss?)‘gil%aglcﬂeatéons PR oad
beari ng 15 shidupgact@omprfingslifiodihg@ivian cpithieg; The apparatus | ~ is al so
provi ded with suaﬁensi%n neans f of scgspendi ng th ontajner 16 such that a
| oad bearing st r b tEraidCEAYRINEHYfHYauiGio SEspts spif shrailied s tHESS: 3 ¢ he

contai ner. The susSipga&k@iindiA fieansi plovided oft B410 Sorildr to deféiniid@sid InaedTictical

strap 31 which extends general.l
P liquid which formsthe Specaiﬁecy mass in the container, the mass being determined from the

volume and density of the hquid.

The method may involve the step of ascertaining the volume and density of the hquid

‘and thereby determining the mass of the liquid therefrom.

N



24 through the center of gravity of the container 16 when it contains
*liquid. In Figure 2, the strap passes through a sleeve running thro@ghnmaken
center of the container 16. The bottomend of the strap is provided with an
oversi zed eyel et 33 that prevents the central strap 31 frompulling through
t he sl eeve. The el erves a further function of .enablin not her
contai ner to be @%‘é%@%d‘ggéﬁ%néﬁa@ﬁn FRE®Brdsen eg(‘:noth zpiolrrrrl‘é)rt Sai‘g?on{%%{:ﬁm%

ar r angenmentProgdgdithsyallatvdishi 1 us. gigrugright pt losst Rréffose repiary hef aFg aipcentdhe g

reic nf OL ced ll?]_\(ﬁflﬁltfﬁtcent&ﬂer}a‘ﬁd @Il@\t&r‘(ﬂ:ﬁﬂ:rﬁ&rﬁ pevigaseitof bashi@adant aieaaénnmdacth as
a further reinforcenen or e tr or the
end of the s H%E’fﬁ retabﬂ?ﬁg‘cﬁg‘ssél”;rﬁﬂ %J;%‘:lzog‘fﬁsgr?eﬁgep.o g’%.cu}%qag{hg%élfl ;“'? ﬁgsqugp end of
the strap iléaupttovmeeelying the base satfecsarnabi therhsightofis3id tigad fnghisapfaingr tndok  29.
The hook i sdekedmBm td falueddf HepRRE bf tAQLQOEGerdBom. The undersi de of the boss 28
is provided with an eyelet. The hook 29 is detachably fastened to the
central strap 31 by neans 30 of a shackle 32 that passes through the eyel et
that is on the uFdgenshiadenayfinyaie thosgep ofgscempining tadensity o liqusd @ thezgbyi es t he
bul k of t hegdiBsidgthd Soua O 1juldekithlPhichT B FilIShORARIn B ARE: foQrodubheont ai ner
16 may al so ingl e secondary supports 25 that extend fromthe hook ?9 to

t he peri pheP&f! ‘%J;'B%sé' of the container | 6. Thus, the entire apparatus 15 is
able to be suspended fromthe | oad bearing structure using the hook 29 to
suspend the cont gipN@4iky of ARG P&faﬂlhﬂa)cwgp%hde%tir[ﬁ:@oraaﬂce aid thehe 2 1 MAY
2002 WO 991,27330 .12 PCTI SGggt 00095 - secondary supports 25) such that the
| oad beari nifPSTPOEPHHETFE ST to bear the mass of the apparatus 15. In
Figure 1, the secondary supports 25 are attached to the contai ner 16 by

bei ng 5 connect egighid neXtheHo@kd fitfalp teeneldfadid ALALIES\E BppirasRGRdqAGeRd t he
upper nm and.sides o e.external straps 22 are

f the container. The ends, of th
provi ded wi T LERRAEY DY @06” %fépelaftf’g?fgﬁ%{tc’? ?&%‘ﬁﬁrﬁ{"w(ﬁ a‘fpﬁ%"’l;“&(ternal straps
22 to the secondary supports 25. The external straps 22 extend down the

side of the cont pjeRedbl;2BAb ofdSors 8ERAId dtheFhPdfatis dle préV@de@%A@WAR a lvedEh22
surround the undersjde, of the container and und%r rd the contai per 15. The
Cont ai ner | SETYRRs [P Forp eatapiae PR iroRtn Sk alhe bous S ePPREeSS | 1

Fi gures 1 afow4)atidast cog p@emeflsaid eprapatus2@tjrdisthe apperowug n the Teapegme8hdvecat ed on
the side fagas sathn@ytiRd WleFeadd1aees of the container. The sleeves 23
hold the external straps 22 in place. On the under-surface of the container
as seen in Figure 4, additional strengthening straps 35 arc used to connect
the web of exter Ab¢ vadterragyde2dioapvalyedhat ési appuse eedicipeedbyp Apaatdgmechrism.
reinforcing plate 34 is thus joined to both of the external straps 22 and
the central 15 strap.31  The ate 34 therefore_.act.s _as .a connection
botveen 1 he cont PRTLTE 7 S cBe SolondhERBbE «RE b FRANGEET

ext ernal st pRpERiUgOpCRlNGY asdapted togreats opesifindanasy Whigh souitabhhlerggdesdoddn t he

cont ai ner. kdstngiiBad Ratifiestat@ee, dmpeRMgai ner, there is found to be a
tendency for the_secondary rts 20 to deformthe defined shape of the
contai ner by pul filﬁﬁlgfrﬁée%ﬁ%%ﬁ%ﬁéﬁ’ns of the container towards the central
axi s of the cont alepesrior fillinhthe gorsgigks pithdiquidinereate the spepified magsibieseinyandt he edge
mar gi ns Olr rim ?Eusbhﬁioﬁ@r%ﬁdhfﬁﬂusﬁ@?in@%e&bﬂﬂih&%dcﬂéﬂxithai&wgﬁ blgmn@k@]gcture
structural rejnforcenment. . reinforcenent may be in the formof struts
that brace f%aé)pertf)n?aéfm?%Péec;(i::lg%fng?her inits intended shape. Furthernore, the
face of the cont athesin sidyroripiser iparopided v ilaupright Wl eyhighdrearrigeqsiaates to 25
enabl e the ep&th@iciefafted l3REBEAh e ivElud¥ OF @k liqule theR@l sSiapRe spthifeiont r al
strap 31 an ndar [mg I i or

ot her sui tagFtéE\gNE?g%?‘agigé%h?]gmn’éﬁ%?sl %’%tglﬁ—)gg ex‘?nregfb F\é;g%:lacg\%&t@g%{drfg%ds, t he
strap and t #eeliBidondary supports may be reinforced with or made entirely of
wire, or other suitable strong material. 30

The apparatus may be used for testing the ability of a foundation pile to bear a

specified test mass.

~



" Q1 MAY 20(32 WO 991 27330 PCTI SG8/ 00095 - 13 Determ nati on Means An
"inportant feature of the present invention is that the container" of Zhdtpy 2002
| oad creation apparatus is provided with determ nation neans for
determning the mass of any liquid ingthe 5 container fromthe density and
vol ume of the i (39 . ss of
liquid is able tﬂgggan 3e-lﬁqgnrtm %QL e(rag%rttiggﬁgﬁﬁngmgﬁé&glg#soﬁﬁhc %;B%fﬁ% l'iquid.
The rel evanpeciftpdaest wassi s: 10 L| quid Mass (kg) = Liquid Volume (nB) x Liquid
Density (kg m 3) The mass is a constant and is fixed by virtue of the size
of the load specified in the Load 15 test. The figure would probably be
speci fied by thélhedoudberingseucuot mapée b baist, bear davg, Sincluatatree sionlablgad
certlflcatlbon authorlty When the density of the liquid is neasured, the
above equat®*BNESHEWE  why the vol une of liquid is inversely proportional to
the liquid density. In other words, if the density and vol une are known)

then the mass of the uidis able to be determ ned) w thout the need for
a wei ghi ng devi ¢B! }E?rSpﬁ’b‘%ﬁF%ﬁﬂ’gda‘Fﬁ? dt iy saiq tht thefegt magy 5 Hﬁwdf%‘@%ﬁresent

enbodi ment susped@daKHhdt @ “RYUObéhrihp rietRe ab atile W thd¥gst ARYd. CRichdFd det er m ni ng
the mass of the liquid. The user is able to ascertain the density of the

li qui d usi n§TEEtHy dis Spidntended thintrediice pry iraitation prthiA BIPE GRSTUSH e 2RRESEISWHI s such

as the sea \Qfchink Vit R able 36e @stw%rua%xet emsmn&% SRMNRYRLM Bay KL sESPONSE t O
changes in anbient tenperature. Once the liquid density has been 25

measur ed, ifor fegtingdifiing mashines fyeh eichoists, granesadiivivipnd vinphipeykare the lgddx ant for a
period of tdy n&lz?i‘%?dnl e§ abanfs! @?ﬁcrtrﬂgoéﬂn?nt% ﬁgﬂe ihftiod AaPhe B4 fo%rréli?eda I'n the

present errbo ment , ser makes use o eterm nati on nmeans
ascertain t%@preeqm hoecﬂtolbe\beﬂnebf Idail gearidg wirdchuressieiesistrecteralrfouridatéon mhgst be

filled. Howgyq E%%J‘% SROLILIED %iad) q’ﬁgk’,ffé%fbegfl#gte evic@ Wik Plu P'é% 64 nation

means that are gd 0 autonat | ca r e requi red anount of

| i quid. Qthra M&Mﬁﬁd}est\mww Z7330 PCTI S8/ 00095 14 Cal cul ating The Mass
By Determ ning The Volunme And d Density In the enbodi nent shown in Figures
1 to 4, the neans for determning the mass of liquid in the container is
present in the fhirtha pkcifiketionad wbra &fillddd ik tmm(ir@nt/é ghieyofatapethuas a

regular 5 geonetric s L ast at t |on that are adj acent the
liquid in tRe" ccd’ﬂiaéﬁcﬁgﬁp éﬁ?&‘ﬂ ffll?gt ‘St“ﬂb‘“%ﬁ?% Thf‘tcfﬁ? @t ReS'cont ai ner s
readi |y cal gdebsaahiliebe Hggdae thearndi ments of the invention can include
contai ners shaped in any regul ar geonetric shape) so long as it is possible
to readily performaccurate cal culations to ascertain the volune. 10
Upright Walls However) in the nost conveni ent enbodi nents) the container 16
is provided with walls ' '

Drawings ¥

In order that the invention might be more fully understood, embodiments of the
invention will be described, by way of example only, with reference to the accompanying
drawings, in which:

Figure 1 shows a perspective view of an embodiment of a load creation apparatus;

Figure 2 shows a cross-sectional view of the embodiment of the load creation

apparatus in Figure I;
Figure 3 is a plan view of the embodiment of Figures I and 2;

Figure 4 is an under-side view of the embodiment of Figures 1, 2 and 3;



which, in use) are upright at |east at those regions that are adjacent the
li'quid in the container. 15 Wien the container is nmade of flexibl21MAY 2002
material, only those portions of the container ;. tat are filled w.th

li quid woul d noMm@p¥a3icake on the final shape. Wthout |iquid inBqf&G98/00095
contai ner, the upper portions of the container may sag slightly, but this
i.s not critical provided that these portionS do conformto the final
defined shape when water is filled to up those |evels. 20 The upright walls
enable tote volunme of the liquid to be ascertained sinply by multiplying
the surface area off i dRSGeRfedde dATHAY: s AlrabhantdiitnthibBille FORLRLAE -
Accuracy is ensured when the walls are generally vertical at "Least at those
regi ons that &facemjiess satingieynioncugisans attached te SstimtemasurfRes;i ct conpl i ance

wi th 900 uprightness) although desirable) is not strictly required,

provi ded that the anount of divergence does not cause the mass of liquid to
vary outside the 25Figressshdyec drossist@iondorewen{ampiddicatian of tre eBibbdimety iSFaar d
BS 7121, the SS t. be. 1.09%._ and the. ee .of the nmeasurenment an
arrangerren?’ of it K" WAl esleeb ThESESH %ipﬁ%’?ﬂﬁgfﬂrﬁﬁg k cé“@ssﬁg ?°ar§’ %c%‘h§ﬂ¥gcisﬁét
the necessary theeitsiegn IS attainable. The calculation is nore readily
performed if the base has a known area, and if the base is 30 kept
generally level during use. The invention in its broadest aspect does not
require the base t OFifereGrillinGges atothed enb&limént bSths ifvbhtheadsishoy ot AQBBSRent of
surface area tQ si nepl% be known so that it can be multiplied by the height.
Hence) the shag’é“c}’f’dt BEELERHEY be orthogonal ) square, rectangul ar,

circul ar ofgany other shape. However, it is preferred that when using nore
tthhan one such cont ai_ner 4@ an arrangenent, having an orthoggnal - shaped base

means that it is easi®e &Y usaresadurticr eppoYimyy oA RVERSopeNsANe Si@n prangement of
PCTJSE981 00095 tb @a& 61@4rRhAEFFatd RsflofedSdnd@bdi¥ i di@er; (This feature will be
di scussed below.) It is preferred, however, that the base is square because
it retains the benefit of having an orthogonal shape, while al so ensuring
that the mass of |i gyl  MubdReCONbRIBRPIEhbodRReRYERL Yvliush EéRIig RO Ut
the centre of gravity) as conpared to nore el ongat ed-shaped bases.” 5 Hence,
it is appariént anagemehieof yentyfoad prepinterpgipisanznzedie W éssnt enbodi ment in
Figure 1 to 4 is a feature that confers an advantage on the apparatus. The
advant age of having upright walls is that the volune of the liquid may be
cal cul ated readily Db¥igyt grpwvsrmlmbgﬁwengoftawelihws@dw@agabqe rolionrs aglacendt sitithe
liquid contained in the upright container. Further enbodi nents of the 10
upright walls will be discussed in the context of arrangenments consisting
of a plurality of cohigedeRehews 1 plajeghatgspsetdd wttiethe dénsity Bavet hEFigwroB8phous
pear - shaped,bags found in the two abovenentioned prior art United Kingdom
patents, it would be difficult to calculate the height of 15 liquid. The
nat ural pear-shape ofigeardA showadiegirte ofdigury gjsienidy amiagéndbly erbuaed epthabtshown
and not nodifi egng%%?%'se’ i'n the prior art, the shape was not considered to
beta factor that 1 uenced the test procedure. In the prior art) where the
mass is determined by a calibrated wei ghing device) the sole function of
t he bags was to contain t | .quid. T ape of .t he.. not nsi d
to have a bearing onaﬁltl%’ée P@é‘#uggess %I"t‘o.dnﬁgﬁgne&%ﬁf’éat 3@%9‘?%9‘%ﬁ3r°? CS%%E% kh\%gtlri‘g
made of fl exshl elaraindiiguad 106 penvitied Mithwaedvatiog fioat saimothat geatdk thelopepumglat e upper end
finding their own ncatlétuer,al shape without any restrictions on the defined
shape of the bag. T USe of the present enbodi nent, the |oad creation
apparatus 15 in Figure 1 is suspended in such a manner that a | oad bearing
structure (not shown);. such.as crane f.or exanpl I S |l g to 25. bear, the
created.l oad. The cong‘ ‘i‘rﬁgPﬂ%“%?S The' O%‘én(fn?)r%éé' ri“gfr‘lat éspuﬁa:b?ca%ﬁgonfgml% ¢ lIoi“cgd
with liquid. Thecreaivaiapparands td Awothdrgui d i s ascertained with a hydroneter)
and then the,volunme of liquid (and hence the height of liquid) required to
produce -the Thss specified for a test is ascertained. The container is
filled with |iquid upFigaretilelllzehghi commettion ®ekwkéen qicRdf adaderaonfaredsf i ed mass.
Thus, the specified mass is achi eved accurately, w thout the need of a
wei ghi ng device. This type of

Figure 13 illustrates another embodiment of an alternate connection between ducts of

adjacent containers;



30 apparatus and this nmethod are thus free of the potential problens
associ ated wi th wei ghing devices which tend to | ose accuracy and/‘pq MAY 2002
‘preci sion over a period of time. The walls or panels of the cont { %
are nmade of fl e¥aR9&7#8t eri al s) but the container, when filled Wlt G

is not flexible in the sense that the container does not permt the |IC]UId
t.o WO 99/ 27330 16 2 1 MAY 2002 PCTI S&@8¥00095 find its own shape. The
shape of the container |6 is achieved intentionally by providing the
container with flat sheet-1ike orthogonal walls. However, in practice,
having nerely four uptight walls and a flat base is sufficient only for
containing very small nasses of liquid. For |arger masses of |iquid, the
li quid woul d causd ‘dReltAlHsEaesRan amé?qmwé opploAd ETEHHEAPRIATEHNHdY Suskrnied byea 5
outwards undefy (g tl'fapi afuctraltthi@dhd g lsaaﬁore%rpéalr B oheRs &rbdidh Hyi e RUMbSRARE:
Since the shape of the container 16) in the present enbodinent, 1s

i mportant to STA®WEO¥Ri ng of the apparatus, the container 16 is divided into
partitiong by an internal web 18 that connects internal surfaces of the
contai ner. The web counter-acts the tendency of the walls to bul ge

out war dl y under thEiglirnflﬁdﬁeqm'@Yﬁwomm&mcmsés@wethaﬂdﬁ@imbl% treemitioat ¢he
functions as Qshr r e er when it 10 contains
liquid. As shovvn | m %Fa%urpi?(&%ﬁwgdetcgOfg'gﬂ%ﬁéerpor nore of such webs. The
webs may intersect. Liquid is able to flow fromono partition to an
adjoining partitio hr | ocat ed i.n rovi de
sufficient braci ngﬂig g‘%{]’é’ %T%Sh%’?m?r Co?lg?%ff% af%r%“’%’ﬁrégév ltga}éecfﬁﬁlfel y
when the oont airhetls f& tkid dakeef ss-uﬂnﬁyxagtheaxhaq‘stw&dg of Qitiddscriptfen For eatrphgthe
extrenely | arge nmasses flexible faces of the contai ner . be
Flrther Tei nf SUBREE IRogHEa BE B0 gf e S50 Y s 6P FrgF S AP 36" S0k reas
PVC. Whi IF th@latl:slﬁ Fig]furd mis%N&ﬁkhe\lbﬁx’ﬁSndﬂocr aﬁmtn wr:tﬁ)@l@fﬁ)L@th@fgﬁ\thﬂ% pwlel Geladee
structural ri or e contain er. e i men may use alternate
or . of st ulk Gl BB At & OGP oTe SOUKToh R arade Ry Wat e
Accordingly) irasiresd e&h dadsiignt fted aeisakIp®E ofhidviidadielipt, 0 partitions 20
through the use of reinforcing webs 18, a further enbodi nent shown in

Fi gure 4A'8ses flat reinforcing components which enable the walls, in use)
to remain upright. The reinforcing conponents are in the form of
reinforcing strips 70 which reinforce the faces of the container 16. The
reinforcing strips 70 are attached or faETRESS i nternal faces of the
contai ner, as shown in Figure 4A. However) the reinforci ng conmponents may
al so be attached to external faces of the 25 container. 'these reinforcing
strips 70 contri but Befamingthe deppvingst (igr | skavsRPeepIrant view of tecrehndirainhefa legd
The Stri pSyar ecHRAR affardhus WhicdH senshil afRbEL 3] TRE eNERIRRAT s SUGRiASghRese
that contribute a high degree of stiffness) simlar to those used in
conveyor and plipmeysidsaians andrindigustsiasd ¢ifog spirpandrpagertsidefvict (esnggtively.
illustrated in Figure 4A) ‘or ‘the reinforcement .may be in the formof stiff
rods (not shown). The reinforcing conmponents nmay also be in the form of
flat stiff panels 30Dt lead crgpiéonapparetieth s provided with e diquf imprsviewsroaiainer in tm feep
sui table mat er bﬁé@@:ﬁ 18 VE)e Rl ke b ah»awh h BS19estdf B0 lted CRAPICNEL if S
filled wth i e reinforcing strips 70 ds stiffness to

faces of tRE& coblendédmeith avpccinl resimibubmay ¢eo lzsomdmﬁnmranvethmsmraelp Fpughélqut eral
faces in an uprljfgmmggrgg Qsiition. 2 ~ MAY 2002 WO 991 27330

PCTI S@8100095 urther enbodi ment shown in Figure 4B, as an
alternative to, or in addition to the reinforcing strips 70, faces of the
contalner are conne %qutEx r%{oﬂ{<9Jn?a!ir{l91 k" %v?deg%{t{%tan o?ﬁh',% thet cgn:Q{nQP\Suh
t he sides of the container I'I"'nki ng sur aces o e con alne one

anot her. The stliqutds In the present cmbodxmcm, this is provided simply as an open top for the contamcr

30  through which liquid is able to be poured. Other alternatives may have the container provided

with a closed top with a restricted liquid inlet.



?1 are detachable. The reinforcing struts 71 can be made of solid or
fl'exible material. Flexible 5 struts are acceptabl e since these a{ref q\?he 609
‘provide structural reinforcement when the strut is in tension. Th gt u 3

71 may be in thew®ssnmafo strips or may be in the formof solid cof§FrFABH09S
The surfaces of the container are provide with shackles 72 that are used to
connect the reinforcing struts 71 to the inngr surfaces of the container.

It is possible for these struts 71 to act as an alternative to using the
reinforcing internal webs |8. \Wen the container is filled with water, the
10 struts 71 are pl I . I Lo -

container in the neggggqéjr@“ﬁup%??%%? Olgtiglgg‘glssﬂ% %lgbﬁ?rbﬁg c‘ﬁl:thal%i?a%g%f%gnpk//ggsm%y

Det er mi ni ng TheomengiwhjchAingheertpdirhemt, isnedhesfofrapf lihmiddisthargngalveh) lwsst infthet he
l'iquid" of thebla%%qthteecgétaiagpar atus of Figure 1 is provided with a further
enhancenent whieh 1's Based on the fol | ow ng equations used for cal cul ating
mass: 20 Liquid mass (kg) = Liquid volune (nB) x Liquid density (kg m ~)

Li qui d ‘mass _(kg) = Contai ner bas rea (nm?2) x Liqujd heigh X Ljquid
donsi 1y (Koot 3 25 Toneniomeaiis e iRt P el Pelehdtl b otakisesto s
the present enhpéigpentus aidi@rdngdrhednd degerELariaRShalitereid, bepdid tRERS Squildd Aeiteddily
density and contaj n?r base aLea. (?‘I"_ge SS IS speci Ei d .b%/ thg test to be
conduct ed. The D@HNG TP BATFRLRNICE HEE S FI5HR AASYeErt ORI BiY e drid 2t he 30
base area is a {ikr@@nbind@ser. Consequently, the only variable in the
equation is the height of the liquid in the container. The height of |iquid
is inversely proportional to the density of the liquid. Based on this

principle) {he | oad oneaiHeQbnBARAGAL aﬁedlwi&a'ssxffm&ymﬁ%fw?&i@,@eﬁahﬁrkyaiseq’s
gauge shown in Figure 8. The calibrated gauge is in the formof a l1quid

density neter 26Hitalfigdorgianasa tpst load it gag) by puspandeg, spch thatgiyadAepaipg structure under test

PCT/ SG98I 00095 - REQv iesiale indi-catd | i owi d
Do whion the. oolEh flowelisRbRY, Ba? (i b Ahe o AicEtd e e tst,’gﬁ‘t“gg&g%“#rtg or bt 4.

density. The nemwy b2ehpist. erapuseabrincherirerylinasr dfingupachipapl ayiserisievise thae
density of the Irﬁlg%cqis@trd'cbz sia%eﬁaim Eﬂl@i@igc?ﬁ)aﬂ.nfﬁgphgﬁh%ociga%ct§t£€§oad%c£' he

enbodi nent of Figure rated gauges are provided on all four sides of
the contai ngf 16tudEssesnch ad foyndadercpileset er 20 provides a scale) in this

case, ranging fromliquid densities of 0.990 g/cnB to 1.040 g/cnB, which is
a typical range of densities of fresh water and sea water. The scale

provi des an i ndi cati oFheapparites Hels glo pofided guh sispansishimenstfhresusgentiag Hercoftginer 16

must be filled i er chi e&b 8BS Seac
cont ai ner desi gn%ﬁﬁ){hgt ac‘? ge&a)?%m& %ﬁm%oagtosﬁg\gﬁ)ﬁg%sl m&s)oﬁ?rcig{fé‘%%%gm% ?%]“tﬁl o The
density neter 20suspembiomodrd, innigh eoetodintelnt ircbrdeecdengainunt 3 lofhith guends pecadigar y

to achi eve ss_of . ten_tonnes. . Thi r d be ad] bl.e=sq_that e
user woul d Eznaor\?v oc\)/‘vlg}r’ngjh(? KR FaT §/ty £ L@e E%‘ltmg?ff \{\%% k‘%rh‘lgccf“?ad‘{‘ﬁq%)h%delgg}%gfcn%ﬁg r?&gb
t he prevailing | paysésdhroeghsi siaeye tunniog theoughsheaeiterofeheconassr tf. Trerbotton resof the

The bove ol oo egehos Lty b 06t 0GRS Sk lsell ol LA

| arger anount of *T4°d iTe pou e cont al ne
and vi ce 15 ver sahrolgh tie stdenn| EheegdledJrsents a futberdaidtibin af epdblpg@rgethérsostaingd tg ba

scale et e e Rasbhl N5 2B, A 6 S0 o A AbRED o okl e
25  Referring to Figure 4, a reinforced PVC plate 34 is provided at the base of the container to act as
a further reinforcement for the central strap 31, in order to anchor the end of the strap to the base
of the container. In Figure 2, the top end of the strap is provided with an attachment means in the
form of a hook 29. The hook is formed with a supporting boss 28. The underside of the boss 28
is provided with an eyelet. The hook 29 is detachably fastened to the central strap 31 by means
30  of ashackle 32 that passes through the eyelet that is on the underside of the boss 28. The central
strap 31 carries the bulk of the mass in the container 16. The support means for the container 16
may also include secondary supports 25 that extend from the hook 29 to the peripheral edges of
the container 16. Thus, the entire apparatus 13 is able to be suspended from the load bearing

structure using the hook 29 to suspend the container, aided by the central strap 31 and the



corresponding to that density, that is required to achieve the specified
mass. 20 A further enbodi nent of a calibrated gauge is shown in g+ gavezii3
.and 9. In this enbodinment, a calibrated density scale 40) rangin /i(%%%'oms
l'iquid densitivesdoni7sgh 990 g/cnB to 1.040 g/cnB) is located on t e
margin of an elongated slit 39. Liquid in the container is able to exit the
contai ner through the slit 39. A pair of grooves 42 is provided on either
side of the slit 25 39. The grooves together forma slot on which a plate
41 is slideably nmounted, as seen in Figure 9A. The edge margi ns of the
plate 41 arecphidaw desbrisizbsugh tR6tht 18 bewi@@ttuddite PabIBAPSeat e tags dakam of a
rubber, pol yner foam or any such resilient material that can enhance the

| i qui d-ti ghBPREERRSS Yhat is preferably fornmed between the plate 41 and the
grooves 42. The place 41 functions in a sinliar manner to a sluice valve
that is slideable up and down in the slot. Thus) the liquid in the 30
container 16 i s dmFigums) Besesoasary sunmpidhere #ackedite thg gonsginesrlStoydeing qui d
reaches the eh

dr awi ng. %Thﬁé{%‘\é {1 ex{cl&%l E@BF Fﬁ&iag;rle E%H@pg%ﬁ?réﬁde@&%’gggécﬁﬁtsgg ‘#‘ghfﬁ e by
sliding the cphiainer. Lhe epdsar thetaiomabetapethart povigedwiieshadides 2Rte fpdigati oni ng of
theplatelnt e # y—~scale 40, |1 n,Figure
9A, the pl at®® ‘rq’s‘“%é |':(%)(rt1éer1§ ?g §p§ 2%¥§g5$é%%gr eg‘?rg%:%h co%ketr?ée}? "Tﬂsg%f’éf en
the liquid h‘&s:nahdadcsafm;p ohtaihedndgiscseth m'F[tgrcp’l dteexiemal straps 21 suNAYnfle WO -

99n7330 19 PCT/ SGO8L 000 able.,t t d.in th
cozt ai ner, b‘ggéﬁg gﬁ% ¢ &t %eg a%? aﬁd%?w ﬁt‘ °°ﬁa§\% GU'?I% 8? orftﬁréeré%gfcéf‘ﬁgglcraﬂ%‘gmt hg
i quid reacheget bfexeiaghtapA2D WfFiguies ipinddpthe Hedrad strifi @2 gadig@roiigh sl*?&egurzes 8,

9, and 9A act as, a |UIC e ich is able to e level_ _qof qui d
o he cont alrRe Sisle PiS Briring SoRF Btuitiie: o Bl tibn s EHe v hdot by
the upper engktédmA s@ipstzdeén plaéd €n mam&me &t thd Epritathef hsnagn m\mgur& hedeinechaof

t he plate and out of the container 16trk¢‘ hthe slit 39 plate_is
provi ded wi t FEGREINERNGETaRA P L 4Fe 10 SAPCT AReCHT o REET BT ToRst ‘%Sﬁé“f‘fﬂf?ﬁjgf‘/c

fasteni ng deyiages4S UGH redsfomip@iiEe 8Pishiux jdiRe tPbsth 6f the etbBalStads d2Mmnti R central
required position. Since the testing of the | oad bearing structure is

concer neds es §&#t 1 lal T Plafer 34 thereOrAGISES 2 GPIDEFHOR DETYECTEIRF ERofal Brap 31 apd &9erl bear
a specified AR trhd RuRRPLRCH-AE stdpRbrel] awe'tcgmo;saiaté Jae ﬁg,mttae RSds o theel f
16 and the weight of the shackles) web, straps etc., wl so add to the
total nass tfantaingt.porne by the structure. Therefore Wnen desi gning the
calibrated gauge, it is preferred that the weight of the conponents be
considered as part of the overall equation, as follows: t5 Test nmass (kg) =
Li quid vol ume (nB I due 9 Hepige efaestaingr. thegs i Jqundtoybeys wndangyfetige prserdapkypraris
further emﬂodeora@fam mhe%ﬁﬂ&&%&tdﬁhécfdﬁﬁméﬁbf ;muﬁg Rgd miR¥hns fa? td26hkatnlr Gh£AS €
a range of P masses. To facilitate t e caF brat ed gauge may be
designed to |mF@mx@baxusm:f thredoglgingt, ¢fen|in afGFrdg °9"§E?ﬂ1a?té}éls teaflengy rtahefigc grargiss es.
Al ternativel y)imagfleofthingl hiySe ?;&w@auaaﬁsomm%f@{r@eﬁh@e@mweuﬁcﬁ@ Haer to
seliect the appropriate gauge, dependin he nass to be created. Charts
may al so be prcmfpmerderft may halrtthﬂ@@lﬂf hﬂm@ﬁﬁr@aﬁ%’ﬁs ofpthe ﬁmmf%“F@Fw@@r y
heavy test nmagg; Stk ke HEqdtb

suspended and ]UXt aposed{re’qpiﬁ?ées ecctcol;ltag1 %ﬁg&%%g% & 1%ont al %lg?gggﬁéo
avai | abl e2§n anabi:rﬂxetqpta@fermmﬂdanﬂmﬂeptgﬁﬂsﬁneéme| ntended to create a

The central strap 31 and the secondary supports 25 are made of webbing material or other
suitable weight-bearing material. For extremely heavy test loads, the strap and the secondary
supports may be reinforced with or made entirely of wire, or other suitable strong material.

30



particular mass. A plurality of these containers can be conbined to form
the total mass required. Wien creating an arrangenent of two or gq‘r}z 002
~containers, the overall stability of the arrangenent nust be conS$i'd ?‘\E(?
For exanpl e) iy o585 to create a nine tonne |oad, an arrangensaT/¥i9880§95v e
WD 99127330 20 2 ~ h,~,Y zooz PCTlI S8/ 00095 tonne contai ner, sandw ched
between a pair of two tonne containers) wguld provide better stability
t han, say) an arrangenent of a five and four tonne container. For exanple)
Figure 5 illustrates an arrangenent of three |oad creation apparatus that
are suspended froma beam 36. (The heamis s ended froma | oad bearing
apparatus). The apparatus arc j uxt aﬁ%&%ﬂmﬁr espect to one another. The
containers 16B, on either side of the central container 16A) are of equal
capacity to ensure the stability of the overall arrangenent. As nentioned
above, the upri gt TRRPTAN ?FP“‘f“h ‘E‘o?ﬁfséi“r\’é‘fe“ﬁb‘f“d%hab‘h&PP“gad%ﬁf gl load cigwtiong
ably to reagdhda¥arehah BfofAdBE with @etvilistien Rlears! (el rrhiRinlg MR RARLAINRGquidiDin@n
arrangenent consisting of a 10 plurality of apparatus) the upri g‘ht wal | s
provi de & fGP‘!th‘é?ffER!‘é/g’ﬁtdé@éWiaW Yqhare efiled iqyik aces of each container are able
to be juxtaposed closely to an adjacent container. This is in contrast to
the prior art. Wien the pear-shaped anorphous bags, disclosed earlier in
t he United Ki ngdothepeiteaprnsreiestprthesfac thag g mRsOF 2ia@18 ds shiectolps deternmined from the
ar r angenent s g, Qe 8r AR GRA0TLS B AT RiaaRARCd bags cannot be
j uxt aposed as Sfosel y t0 one another as those containers of 15 enbodi nents
of the present invention that have upright walls. Thus, the arrangenents of
the typegshown in Figure 5 tend to take up | ess space than arrangenments
that use the earlier pear-shaped anorphous bags. Simlarly, it is
appreci ated that thepjgpRatas u@g?]aé eLighl & ofuteR@3yror Qi&di@@@hs)(ryl(\k’%ﬁlaﬁ)OSEd when
the base of the container of the apparatus arc orthogonal |l y-shaped, such as
in the shape of a square or rectangle. 20 In arrangenents that use a
plurality of |oad creation apparatus, it is a preferred, but not essential)
that the juxtaposed containers are connectable by vents that enable at
| east one of the dbnmassiep sonsintand isfixed iy sivpp el thesipreofithe loadispapified initkpupad
recei ved (fr ogsatry.8Rale WHURI HbbdoliPreQbledtYMeAhREESntd of B 183k hARAE TEure or
Liquid flows fromcontainer to container through the vents. The- vent s
are in the fdymcotifititionjaptherigtyd¥hen 4 depsily of e Hawid isrmesasured jtzecbate eguationi ner s.
An exanpl e of V, L A 1s £l i 2 - .
lexi bl 6 oty b TpRRE e B sy biopmitobl g o AARIcL W oy
connect ed by the ¢amsipl dndyolbgreehd igiowodhpr thes messaf fhailiquidfis sblaigde detpmninddngitint
each of the ) - S !
rings are foﬁg%géétg t(go;fgt egg}nvﬁt (%lﬁkawﬁp%?ﬁ%n@g ?.t&%ﬂg(r& %cﬁgg{lgéﬁg&n’goshﬁ%@{s
cont enpl a&%ed dbie proadte ushef coriging dayive §dr detaaniving the, mdsoef thaBqudice) cat ches
or screw threaded ends nmay be used. In an alternative enbodi nent, Figure 13
shows how two flexible ducts fromtwo adjacent containers 16A, 16B are
j oiined toget her whE&me usheis ablp scsptrtagahe dansier of therlgujdusingpdydometeo s@dnymord n
52' s enbodi neﬂcl{uidst, Qx%wg lﬁ%;n é&@r&&%&s%?h gsqgé &k Qlelﬁvc;s§ékc!:§long time to M%Xgez flo-~
temperature in response to changes in ambient temperature. Once the liquid density has been

25 measured, it is found that the density reading is generally constant for a period of time usually

sufficient for the load test to be performed.

In the present embodiment, the user makes use of the determination means to ascertain
the required level of liquid with which the container must be filled. However, other embodiments
30  may use other forms of determination means that are designed to automatically control the

required amount of liquid.



sheathed within the duct 47B of the other container 16B ma male-female
connection The ends of the ducts are held together with a coupli rgﬂ,&y 2002
I nterconnection of container is best effected between container t S0005
shaped 5 ort hogewadoldazsbecause when ort hogonal |y shaped contai ner éﬁ'@s o
pl aced side by side the flat walls discourage the adjacent container from
rotating In contrast when the contai ner havé€ rounded surfaces) the
‘'suspended bags may hare a tendency to swivel, and this could puce stress on
the vents that inter-connect the containers Thus m t hose arrangenent that
do not have the benefitcg ) AG D6 . D@4 VYRRAL8 shoul d be
designed with sufficient sl ack SO that they do 10 not becone Taut in the
event that the containers rotate slightly. The vent are designed to allow
liquid to flow thrugheidd@ini@PiRwhin Fﬁﬁregmtﬂg‘%%ﬂ far Eétg'h'ﬁrﬁnglthg maldl? liquid
opening at level A-~ is adjusted to the |evel required in accordance Wit

t he density sreah@ontaglewa@rqﬁ@étrsmaéfs'@rqfﬁwomwn@dﬁher@g suhstanially sﬁmv,dnmrcgutand

gur Ir—lg\l/J\ﬁ\égr b a}r{gﬁmgﬁ‘ en ea &?‘EPPT%%Q? atQEeI a@éﬁfitﬁxe!hémfg%m??gmt % ﬁtﬁznlth%tthc

di rect the ovedlfthoof quuqimdwtqynamet heqadilpedauiable. Wangeeernodamentsaxfulierieekntion dahl |
ot her of the container i .ver'owotof:
a tai; contai nefr1 ¢ éécésx‘{hgﬁ %1% Pllg%%?ﬁ;r%? Q&&Qc ghggo (%](ag'lg%gsr &)Fsp OES(’I)br% i ﬂ%&l by
the he: gin atpmmhcctdnaesdtéalatﬁasaabéectkiadhemolmﬁte slidable plate 41 of Figure
11 Therefore s:.”.ee the flexible vent a connected to the opening :n the
plate -tl 20 liquid i able to flow through the flexible due: 47 ,

wher eever10the plate vs slidably | ocated al ong : he grooves -1?. Thus the
vent may either be elongated in shape to,enc ss the entire slat 39) or
may be renoveably attached at different W@n the calibrated density
scale device :10 to match the 25 posj.tioning of the opening created by the
plate 41. The functﬁ on of the vents is tobg{ow de an interconnection

bet ween apparatus IESSVF PHRe BPT SPRYSHER CmbpYimenss, the Gopfampet H Prayided ih walls

woul d connect A inisklGre Qi ghtd: Mast.at Bidke regionsShat 818 @6JadeAPINS liGiatn thE céd¥inerent s
are fornmed in | engths, such as hqgses. the vent; nab connect 30 containers

in the a" a‘ﬁger?@h?“ thieantaifies isRade 9f Rexble V‘aéfﬂfla%‘éhthc’%dmé‘%‘&ﬁﬁf the pQnUaRRs IRt ate :
Fs=tire 6 :n vwhiaRithhBuidRRRIA SRdalyOMRY orRP Bl Hdbe. M Aout 1ih @B irPthe cotliner, the
directly adj acent. AMENDED SHEET (Article 3-tl (I PEA AU~ W O 991 27330
Procedure For YPPPYROFEPNS Af 1ha AYHAHRRT oy segplightly, P‘t‘\)h‘bts nehtrsicelgreadadatet srar at us

2 1 ~~1AY 2002 rfids 3eEHHADBnd final Bétirked | Stibe Rhdn wath @IRANY BP BosOEvdRAgS are

used together, it is beneficial to fill e bags 5 sinultaneously,
ot herwi se the overall arrangenent of bags m ght become unstable if a few

bags on ong side of ﬁh&r@ﬁt@mw tagaemmsrafseﬁe R Erovd Rb@¥intd\Ahp 9ol eluldhRES:
The problemis that to frll all the g%s si nul taneously) a nunber of hoses

must be at hantheserfaer pica gfithe bse bl shedheightef theditislia thg coptainery ficeurasy is gnsursd when
prior an, in t{e DieseIindr Tyt 16352 PROR BN ﬂatm@a&te&atd tigufdfin 4

containers are able to "be 1nterconnected. Liquid can flow bet ween t he
containers. Fi bdthiRerOBuich®mpliance with 90° uprightness, although dcsu'able, is not strictly required,

provided that the amount of divergence does not cause the mass of liquid to vary outside the

25  prescribed limits. For example, in the British Standard BS 7121, the mass must be £ 1.0%, and
the degree of the measurement and arrangement of the walls of the container 16 must be such as

to ensure that the necessary precision is attamable.

The calculation is more readily performed if the base has a known area, and if the base is
30  kept generally level during use. The invention in its broadest aspect does not require the base to
be orthogonal, since it is sufficient for the base surface area to simply be known so that it can be
multiplied by the height. Hence, the shape of the base may be orthogonal, square, rectangular,
circular or any other shape. However, it is preferred that when using more than one such

container in an arrangement, having an orthogonal-shaped base means that it is easier to arrange



containers in the arrangenent m ght start, for exanple, with filling just
one container, preferably one which is close to the center of g a‘t’f‘we@&

. the entire arrangenent. Subsequently, liquid fromthis initiall ?

appar at us fl oysobeh@5e Or nore of the other apparatus. Since t IRETESGHEMS
apparatus in the arrangenent that are cut off fromthe circulation of
Jiquid in the arrangenent, the 15 liquid;ks able to find its own |evel

t hroughout the arrangenent, and eventual I y fill all the apparatus in the
arrangenment. This filling of aII the containers is achieved by using only a
singl e hos u er of . hases wa e uired in the
prior art. e‘h%?°"9a‘r£p§ﬁl°sf ! S"{e ure ’Inb%fﬂﬁedv ’{ ke &F?“éteﬁééat@d’r‘ts HeTHe cent er
cont ai ner J}Mevél?hmatz& m;: QGQlEhTrc seaisaitrenins heBerdflt 6 Hahg a6 bt gdal Tstﬂ%«: center
cont ai ner @, ceive. I| uid that.flows from.the ﬁ%nt er contai ner In
Figure 6, afidt e@?ﬁ‘h’ﬁl fh§ masH AR thecputaings 3d B piab L EbusRbpY “Pq | | ed
initially. &ageotBentyPRorRRRA LRk kifutkSshhpddlvacs | i quid exits the upper
container and flows down to the |ower apparatus 16B suspended beneath. The
containé&ts 16A) 16B are interconnected by a lengthy vent in the formof a
l'ong hose 37. Theegad RQE&Ar&ﬂ%a@fheﬁﬁ@oﬂ%@ﬁ&tt3/3115215 tl?é’;ﬁcs%ﬁcc‘rﬁb%gtrﬁegt ih Rfure 1
respective apfar atus by coupling or other suitable water- t|1tg fasteni ng
nmechani sm »maémtsetfebm&rﬁwqﬁvwacwathetaa@rtr@%tmmé@n@ze oft hadfing yprighe h
structures t GQH}&%E%f k£ UiaBidinRay We b f

This is achlwéggalts):&g Q.LI n the p?‘egigntd er}{bod?!fr‘gﬁtérc?@ggégﬁpsliaggkw@%hg@vé?t he
appar at us i ares b thevheight of the irquisroniined insthp ryigst watngr-t Furenraehodinteols of the

det erm gjng fial

enbodi mrg?]t suan%}ttmﬁiwglc eldés[\;/}g%gd inb gﬁtect(ﬂ(géﬁ n@h‘?gﬁﬁnstsﬂhaét Lhgfp%nf;al ner is
filled to tlenwpemsect hei ght necessary to create the speci f| ed mass. For
exanple, if the enbodinent in Figure.5 is to be filled with water froma
nearby river, the user would start by ascertaining the density of the river
wat er. Next, the ItisapyRed8LLHhaa0 the ar@mhowaemﬂzdl%@g’i S@aBih0es |iquid
denSI ty met er VCTHC%HQHCS%U rc%r%leﬁ ét ?ﬁo&l? gﬁcuﬁtto catlcu?ate er Ii’lt?.el(:ltlt

| evel of water Fequited Tor eac al ner he Eont afhels® aF 8'8% °h
filled ti@ tH&qum)mxemamtaémk-sqmpes’éq:arllwd/ctglheccétba:gswds dext:sietc;t ambeblczﬂd on the

cont ai ner. u he tot.a mass, 0 £ AL an e..COl tned
of the indi v‘i"a‘ﬁgf‘}%fﬁﬁuéf at tl‘}"se pmrtﬁ QB:S a?ﬁ? n51 ??h %%‘am’ R REPEcE e‘ganed
5 enbodi nent ®st peca:edmrapl}nahqim anayhdaethpmm;d&ﬂcmmtch bsblealtbt-atemwegmﬁg ddveee, the

sl ui ce val ves i ustr in Fi ure8 ches the

et er mi nod it HEEPCD b Paseteteu s i g, 1 Ben il Heag e Bstinperego

di rected thrragh b‘éﬂ'ﬁ{gt‘onttl& adiedshier Hedcef thebap pahaprits art'F}‘ttI:Smadchﬂ ﬂlcﬁlﬂ?. Imam‘nat
wat er |n ach tus in t n i ndi vi dua roIIed by
its own “Yet é‘?cﬁaﬁﬁ ?E?r?cﬁ%’éfﬂg e @f h?: 9§£§ #%Fstgmf)?w‘bré%‘?fa hﬂ%/ éﬁ "dppar at us
i s guarant eeehswttbt&oacﬁdﬂeaheisbﬁﬁbﬁmdﬁagd to the level 10 prescribed by the
liquid density nmeter, the total mass of the overall arrangement is thereby
ensured. Figure 7 shows a nuch nore conplex arrangenent of a plurality of
apparatus. In thesewnieqaecsamdrdbamgﬁmamewgemmn&))pirhex5 InFigurd lstsuspdhded
benefit of interconnecti ng § ? cont ai ners. %Rnbeca‘tﬁie it engures that

| ar ge arrangé?rﬁﬁf‘a\maﬂ‘“lﬁl? # 192 BEPTRESHUI%E (ROHSRRFEh YT 258 EHRT FRY STATIRIG I able o

during the f iHeJui tﬁchEd’tﬂﬂG&E 'rhucomu&:dtsbﬁ:r&xwdezmahah APPRGRE 0815 fIRE watGiquid.
or thousand tonnes,

| arge mass o quid, which m ht b& stg %% hundretg
to suddenly e G AL PR BREY 1 S &Y 7 Bydrampiers adohen B yelume el R be
to commence ftichéd thghdiyht Bth[dtd)gcc{dnqw tdibrbdifcé)thzenaﬁsl't@ediﬂm fof 2 RPN EREkEncEOAROT
the upper fret. Liquid fromthese c t‘ paratus 16A woul d fl ow
contaner s filled with liquid up to the etght required to produce the specified mass. Thus, the
specified mass is achieved accurately, without the need of a weighing device. This type of
30  apparatus and this method are thus free of the potential problems associated with weighing
devices which tend to lose accuracy and/or precision over a penod of ume.

The walls or panels of the container 16 are made of flexible materials, but the container,

when filled with liquid, is not flexible in the sense that the container does not permut the liquid to



equally to the adjoining apparatus 16B, and eventually to the end apparatus
16C. Thus, the top tier of apparatus would be filled while mai nt%i Q 2002
.overall stability of the arrangement Subsequently, liquid fromt

cont ai ners woulwobeamiss ect ed down to the lower tier through vent BCT/RGIHW09S
form of el ongated hoses 37 found on either side of the overall arrangenent.
Next, the 25 outer apparatus 16D of the |l ader tier would begin to fill) and
so forth until the overall arrangenent of a plurality of apparatus has been
fi | led. In enbodi nents that have a plurality of containers, a

"determ nati gy lmﬁ%hfcs THS Shp¥\Bf BB cdntaider TRk SR '1@&{19&&1@%@ p?d\)rﬁltqfthy al ve
of Figures 8, 9 and 9A. The nodification is shown in Fi'guare

sl i deabl e pl eanesingt with iy shentdikq orthaghnad tvalls I'éﬁ"sfd“slnlpd@abq yammcreu fplrr uphight

sl ot between eg t p nd A-A
of the plate ?lgsoagéar a%s%llﬁuﬁiltg {crc’)t:c{ W\;{gf %/dgmmﬁg %ﬁ}géﬁ“ rg%gﬁé)}ﬂ\%“g P 155?

about an axi smashkosfiiquid, the Aqmd wRhlgigrese t@, walls ef bémeklopcrabpmd@wtﬁnﬂgo hulge

el peabl o | 8RBl M oD R B6SoRRs L ORem D SRLSHEDSG b e
PCTI S@8I 00085ntader Than dmrptesemerr&o&memaxshmpqmanathgyanheg pf iy bgpahnig] thé _
Tquid 1 s abEnERTas e fied difeaions o Frigeh %“%Sﬁ%ﬁérﬁ%iﬁﬂéﬁﬁﬁ% e
woul d be conremiiget. e @t/ eihier-kayuhe enflerich ofthe shild 6 b3i@e biBardh dkOGaNAGRH a
face of the 5 ontainer th S d] acent anot her ont r woul d

| eft open, ﬁﬁé"aéfﬁp"&i)sé‘?ﬁ °twﬁP§1T FATREHOTS (23 % PRt Ef‘c‘ég’égﬁé°?cf“8ﬁ‘i‘%q'ré u
over al | aDra&gﬁtﬂi&mi&uid.MBwﬁh}ﬁthelln@cxdlrﬂaQQEGﬁl: dronca 6t NEX wewNTak Res nhaw t he
arrangenent. ‘Therefore, i r% racti float. valves 45 are used tqo blo al |
except usual IJFSFRE g uif g é‘%ﬁ’i"ﬁ’af?‘?"éﬂ‘f%‘?ﬂﬁﬁnéq ¥y adioyping W‘%HPH%%%"“B%CPWQ
tier. Only OnNgtheQ¥ebtrhd Q@o%tpr&ndéedhﬁclxdnﬂbrhﬁﬂlg QUADES the Bdnudihte Ereta@l fdhbye faci ng
slits on the sanme tier are |eft open without the use of a 10 float val ve.

Preferably) t¥rauatsheyheghe qopfainegis rf'dﬁ%@’rbs%?m&ibé’ﬁfh\%‘i“ée&’hei‘ STePHE SR EEMaY lagge

poi nt where tfgsld gbinehiyk IfAcesr @ﬁﬁbcoataum 16h@P8e fufind: REnfeREy @imkmsfdfkiiateag
sequence. So, m t he exanpl e of | ing sequence of Figure 7) 1 the
cont ai ner'$ medebénﬁﬂmﬁ‘%HSWPhPY@oat val ves, except for the container 16E
on the lower tier) which is expected to receive liquid only towards the end

of the filling sequence. The | evel of these opened slits are set using the
previ ously descri b&aile tiejups eftingmabveps d enestionmdghevs. avidespdequateatierraoizidife
open slit or ginfeSohthin tﬁ%o@ﬁmﬁ%&r@é ilﬁqlagx’oﬁnsf I %Icn}fﬁlrt\.{lﬁborméhtg whend
to be as far away fro f?] £0|nt at which liquid is poured into t
arrangement . Way sosehsa}p ewnufacturepgeqopdingly, ngsteas eesing thpisonramendiriged @t%naamnns
through t 0 JaToToTc HIGTEIN M F=) SF- W N 0o sk t he
cont ai nerg@l n%ﬁ‘e‘ﬁé%“éﬁéfem%am%w% lt?avgJ‘-[?)leeﬁ(ng)ll ce{jk? ‘Zf] the g%paersg{abs in
the upper ti ewcxaﬁoexriglcbme@mnsmhsceefuem@aH%%WbewmmghQth:@ﬁorlcmuu din
each contai ner, : f
the slits that aﬁ&%{;‘g%éwﬁ in t‘#fégféi;?%er naI 3a/lbf%gc:h\rﬁgn{sé |=¥t%efa%§%g{h\7\§%§%gg'se
each cont ai nerThirdikforing|sivips B0 exslesarhby orfast¢nsd to wgmakfaces of dwgontaintd, ¢s shown in
over-fill) so e f to
anad] of i ng. CRFatheR FRACRE el BHbE BBl A DU, Bl dd\G RARPRr b
cont ai ner 2525 qontainhe'l‘qupmmfoncmg saipe 79 mrmnmmndemtamu'bvumbmréorccmﬂ}lt obess
liquid in any t he nt ers I r ted
nunber of 1 15 Ban e e WA bl ol B ity Q8 sl

| i mited nunbercoofribu@lanigh dagrthomﬁncsl suméarsdnmu#edxstﬁempbra@w aat pulfey Heliwdhhost
apparatus, or [

e axpect ed t o LoraRE Pl et 1S iRLEARGRTRRL: P, of e Brlchiindy iR LR,
descri bed abovef snffhe;dS(tnmblmmermaﬁnfomxmomenmsdnﬂyalsofoenrhée forweaf fiaf wiff nagels
provi ded ayyal open. sl i t for
all excep'?3 a I|¥‘m Te ﬂﬂmhcgrt‘) ‘E‘ 6 cst%tlethee%( [élfnﬁ% JF%%PIﬁ Sl elnla Ssaree%‘gg’rm\ég%t lgo'? al |
t he contai ner sﬁbxﬁglhdaewmre:he edneaididr lid ﬁtl:dsmhsitq&mt lhakdquo:bmtems anprdvldqunﬂnqssto

glr Lu()\lf]\lgdo'ltjg g}le%k{ﬁkg:‘lé‘% ?# tgcr%,%ta%cw&%éé %g{jr}:tg%mtﬁpr to mamta.g; t c?aéﬁéégces iran upnght
PCT/ S8/ 00095 disposition. .




nunber of fully opened slits, the liquid level in the over-filled
containers begins to fall. Wen the liquid | evel drops to the Ieﬁel c g?
-the float valve of Figure 10, the float valve pivots open, and t S MAG
in each cont aiygseseaPS draining out of the container. Thus) ePEF{EGI8/0009S
container in the arrangenent achieves the right level of liquid necessary
for it to create its required mass. Thusiys 5 achi eved by using only one

| i quid source) and obviates the need for having a separate hose for each
container. \Wen a plurality of apparatus arc interconnected, filling should
commence with t [ e ). Since wat only
{1 ovs. downver ds. T2 e Snes@RLA AR hyhfeel b ANREIER: o B BERQURR ]
consi dered icmfdsrelngsmys 'EDL faacgcbﬁthmmrrtdr ar?oormctealtvetfaemﬁmxngmﬁﬁs?ltzhﬁ afe@@ed r ed

nunber of a aratus are. su ££¥de§ S ch t hat p& oad bearln E cture is
able to bea p“r‘?*fé“ﬁ 5?%1t OSSO apparat i “‘P@ Rt ErCThRECP 8BS Fh EedBHS t v
of the Ii quﬂdarbSet&SﬁlﬂEt’Blbmeﬁlforcaﬁ‘gisumhdlgmﬂgﬁnafdebf&adhr ﬂeaimamaehau BleSiBle
accordingly. Then a ﬁe.is g one of the cont |ners) and
vent ual By’ SRS e COMT G BT Dlsdd POt e TEDT I OBrTL t o Bh At son

accurately pmeidsle bthas BIAsy bé Rdhd fork ofﬁﬁ%ﬁ or WBEHe it RS o0l cddifonkaad
beari ng apparatus has been conpleted, the liquid is drained fromthe

appar at us by hepERFIGE I SOURPFAT DFRYIFE Vi shaqlfles T3 ARat ans psqdeo epmgidherainfossing ed
for further sgfsHR, thelferfs@iced bthe EdaturF. Qﬁ?ﬁ&ssxbﬁ\f&ﬂfaés@&ﬂ@/ 2Bl dsQn Creat e
an accurate mass w thout relylng on a wei ghing device, neans that the
present i nveHemeyeitsusig e raifereng duemaliepy Bk ikire jpe coPneE i Blndevithavaser Bt s

Wi thout sphe (degFereQlactfif 9aksichi@tholvay hﬂ:&%ﬁ 80064 @hithet fn RN RELEL L b&%l[

wei ghi ng device 25 were to be required. Wth the present invention

need for a \W§Pg#Hey device is obviated. However. ironically perhaps, the
accurate test nmmsses created by the present invention can actually be used
for calibrating such wei ghing devices. 30 2 1 tv> >aY 2002 WD 991 27330
PCTI SG98I 00095 26 Conpressive Load Testing Figure 14 illustrates an

embodi ment of a |oad cr ealingAPRRNALEy bRk hfe THOBERAEAIUZI NI 2
suspensi ons neans, in such a manner tnat oundation pile 50 is able to
bear thetd oad created by 5 the apparat us. In t hi s enbodi nent, the
suspensi on nmeans t]

i s suspended from e testré&éﬂkﬁgﬂﬁm%hgiggg1§ggtHgaggggggb oun%hglo

pil e 50. TheisgooMideidméths ﬁlr@eotnltaheemcoadmdr @aased)m hp ﬁ:ﬂomrus:qt.l_ﬁtoas eed fmpended
fromthe rlgcgo %nQﬁgllexivmth liquid to create the specified test nass
required to te % TRe pi'le. 10 Figure 15 is a side view of a simlar
enbodi ment to that of Figure 14 which uses two decks of containers. In sone
testing ocedures, such as AS. T.VI. D1 143 ) the |load nust be added in
15 increffents of 25% For instance, the initial load is applied first at
25% of the pile designidutBslass (REN=t Diguil 981dmk m¥NCLRBRAEN® (RO )t hen 75%
t hen 100% of the design |load, each time the l.oad is borne by the structure
for several hours to provide tinme to observe any settling of the pile.
Then, the load is decreased in simlar increments. Enbodi nents of the | oad
creation apparatus are ideally suited to addlng and taki ng away precise
percent ages of Liheid piaksqkglesCamaihaddse afdadm2) x Riguid heigkriemd k dliquihdmeigs@s andh
decr ease the | oad woul d be nore easily acconplished than in the case
where the™ oad is created by solid bl ocks of concrete. In the enbodi nent of
Figures 14 and 15) a conpressive |load is borne by the | oad bearing
tS L;;J Ctr;;e b el ,? eg‘? ghwhﬁgiht O%ng%gtga%ton Psnap eld%s the gct)nqgct ot1 tgg grcspc%?gnlmb m%énl; l%}(x:et ures
following are constant: liquid mass, liquid density and container base area. (The mass is
specified by the test to be conducted. The density is ascertained from ambient conditions, and the
30  base area is a fixed value.) Consequently, the only variable in the equation is the height of the

liquid in the container. The height of liquid is inversely proportional to the density of the liquid.

Based on this principle, the load creation apparatus 15 is provided with a calibretcd gauge

shown in Figure 8. The calibrated gauge is in the form of a liquid density meter 20. The density



25 bridges, wharf decks) jetties) and other static |oad bearing structures.
Even surfaces such as floors and decks may have a stipul ated | oad bearing
.capacity, and these structures nay al so be tested using enmbodi n2AtMAOEIR he
invention. T & j ments have been described by way of exandca/souspoosand
nodi fications are possible within the spirit and scope of the invention

as defined by the appended cl ains. The i?vention and appended cl ai ns)
however, do not relate or extend to cov cont ai ners, apparatus or nethods
in general that are not adapted or designed specifically for |oad creation
pur poses. 2 1 MAY 202 CLALh~tS. 27 1. A load creation apparatus

oper at i velJetaRIprendesd visradndicasion BEWME fevelef Haud tominetihe eonsainar awsypelfdlege for
| oad testipgenand | ngid Q%@r pRGcutr B! he rﬁ&m’b'xsgddﬂgta@le ta QAL thd fR&Y I OUs
container; means tor filling the container with liquid to create the

speci fi ed yamgsonshwihedpnsity eé%ehgwénnmﬁ@n thangesispabieitsonditscont ai ner such
that said | oad bearing structure is able to bear said specified nmass; and
wherein the container is provided with determ nation neans for deternining
the mass of t heln theembodivhens lof Figuned, ¢alibrated gaigks @d promsisd on tlhucoddsat er , t he

appar at s SEEUTE ! hoEes bR aRfmEELR ik B 48 Wit Bont B e ovi dea
in the formrefucmobmnai Br040gIRG, HRE satidial laeS RRAGHARDT RedhOeit: 3hd
geonetric shape at_|east at those regions that are adjacent the lHQUId m

the cont ai ASrVatTc At srale provadssan mamn ¢fitksiheishiaidiarid e Which thesentpiger, aetist y

cal cul abl ey fitled¥A RRPH Rhid%e ﬁ?ﬁé@i’ﬁ@d ngsst @orectxlikﬁﬁlc Gl Rhilind &Exggcd’\’@ el e
determ nation nmeans i s provid e formof said contai ner being provi ded

with waPl s teuai atass weuld have arhau@piuevsgtmmcaqr 20 gasyould indigers ehercegras Amourty af liqude
adj acent trﬁgcéséﬁWfOQCﬁlnganﬁasgQﬁxeﬁ'td?ﬁés 4rhlsmta%afdaofeq§wa§&9weh&qhé &ercul/&hd“ 3

wherein sa in use) are genetally vertical at |east hose
regi ons t hamowhew mch@@rvmathy height of dhe liquid fviepending an ﬁ@mrevgﬂmAhQ\afb pmsmt irs

accor ding 140y, S Phaldl® o G6RE A G0l MRaIGLERR dShILEME AL QR

nmeans i s provi Int ormo cont I ng provide
t hat has a the Baled, éherlangerhnsunt efdmuidrtes req@iredn bapperdinwsheaoringt by atdvied a| m S
mherelq sai d gase i s orthogonal . WO 99127330 78 7. An appar at us

accordlng to @ither claim5 or 6 wherein said base is level. z ~ t~AY 2002

PCTI S8/ 00095 5 8. An apparatus according to any one of the preceding
claims wherein s Iad51d ter%&%tcx% O{Aﬁgﬁﬁpﬁcd] g%%e‘{gsl%ar% fx: s%:L]L %fﬂéﬁ%{aﬁl ep%%m{“a' ch

provi des a visua Pestron 6 eve contai ner
must be fil hedrawl}eon mheorﬂtanq:u,l o tllmaﬁaraaqmadenmty wilae, tmbesn@t tnyhcatt@thg heifim odppad.at us

Rcoor dange GTHFERES AL RS Epr tprie HoRid 0 A B BRE Aeaacordi ng 1o
any one2of the preceding clains mhereln the liquid inpervious 15 contai ner
precedi ng cl ai ms AEPE TRl a s R R Ryt iR P Pt an "
openi ng for .3Rb&meRNt &liBRked défsity scale 40, ranging from liquid densities of 0.990 g/em3 to

1.040 g/crn3, is located on the side margin of an elongated slit 39. Liquid in the container is able
to exit the container through the slit 39. A pair of grooves 42 is provided on either side of the slit
25  39. The grooves together form a slot on which a plate 41 is slideably mounted, as seen in Figure
9A. The edge margins of the plate 41 are provided with a resilient coating, perhaps in the form of
a rubber, polymer foam or any such resilient material that can enhance the hquid-tight seal that ts
preferably formed between the plate 41 and the grooves 42. The plate 41 functions in a simular
manner to a sluice valve that is slideable up and down in the stot. Thus, the liquid in the
30  contamner 16 is only able to exit through the slit 39 after the liquid reaches the level of the top end
of the plate 41, marked A-A in the drawing. Thus, the level of liquid in the contamer 16 is
controllable by sliding the plate 41 up and down between the grooves 42. The positioning of the-- -~

plate in the grooves is determined by the density scale 40. In Figure 9A, the plate is positioned to

set the required height of the liquid when the liquid has a-density of 1.015 g/cm>. The plate is



12. An apparatus according to any one of the preceding clains wherein said
means for enptying the container is in the formof liquid discharg%ovglv
“in the base of the container. 25 13. An apparatus according to any h

t he preceding c Eﬁrﬁ?ﬁrei” t he suspension neans is in the formm@edr/s:es0009s
central strap whic ends generally through the center of gravity of said
containef when liquid is in the container. ;80 14. An apparatus according to
any one of the preceding clains wherein said container is divided into
partitions by an internal web that connects internal surfaces of the

cont ai ner) sahd web functlon (g as.a. structural brace- for the container

when the contBlSARFet E5PRIT REIBRY of thediquid m the copiyiner. Yeeruse Py oxests liaad Sidsronn 96

29 15. An appRd @htifneAGRO ki IRGidireachbtathéel ght WRRLEIHE plaiet Fiehcd, Greabh it Plgfuh@\e/
fromone partition to an adj 0|n|ng artition through vents located in the
o

web. 5 16. A 3d3Ara5Es 2 lich el hich isabls thvary thsrlevahsf gk ipfhecpaping 6. tin 13

when dependerﬁxgﬂa 9&! ﬁcmhg)hqﬁ\fﬁ@éa%hé} tﬁﬂ@ve‘{‘@ét |b? #Rf ,séa encmrbt 8¢ Rl R! FryRLQNL ded
with flat reinforcing conponents wh enab S, Iin use, fo remain

upri ght. B0 1iauidsfipvessyyernthe end Oééimlm wgi q%oequwagycr bé thsmh d15sling9. Thaipkase 4
to 13 when de =Y . f

cont ai ner - ar S GAa O B e e S R ke Sen e
struts functi omwsgo fis the plats Wwehasletlin hegequirtdpositite cont ai ner when t he
container contains liquid. 15 18. An arrangenent for creating a specified
mass for testing a | oad beating structure conprising a plurality of |oad
creation appar at usSaecie trstirsg of iint loaH bearing soruericeonvsrndd caseptighevat tegingi ms 1
to 17 and,sus i u uxt.apesed
wth roopdlt RERREGL: SHELE EaRelbelt ki ARRRALIR Mol VELARRERD, 1
wherein said jcorxzxaqz)@séﬂlﬁaqmpahmushtaf éxecstmhbemhl saaphsy:tw entlsisd Iadd toelnadotaenmts

| east one of arat.us i ment to liquid,. 25
recei ved f romk%?‘sﬁ)gg’s tbyor?es t%qﬁr ?mré)écl %%ﬂ? & Tar m% ?hbéaﬁecggauﬁ gLis E%.?m,&ﬁ%hat
arrangenment acixordgingf the cahpunentd Be vdneileied asa;acchfd:fe osanldcqmndsrs as &;llbm:t he form
of a flexible duct that is able to interconnect adjacent apparatus. 30 21.
Use of an apparatus according to any one of clains 1 to 17 for testing the
ability oftsa | oad bearing structure to bear a specified test mass. 21
M AY 2002 30 22. Use of an arrangenent according to any_one of clainms 18 to
20 for testing tTrstmessi(ke)y= diquid Yodume e higuiddenssy (eanth bempamtus pues (kekd
test nmass. 23. A nethod of testing the ability of a | oad bearing structure
to bear a suitably l|arge specified test mass, conprising the steps of:

usi ng suspensi on neans to suspend at | east one | oad creation apparatus such

that the |oad beari D%uchlel %E&H;ﬁerlé aﬂbﬁpﬁrm sgauais x@FnﬁB@@nﬁdy% uSEEe c%ﬁaatrglggel&‘ ¥

said | oad creation apparatus, sald apparatus conprising a |iquid | npervious
cont ai ner ;20  masses. To facilitate this, the calibrated gauge may be designed to indicate the heights of liquids

required for a range of masses. Alternatively, a set of different gauges may be provided for the
user to select the appropriate gauge, depending on the mass to be created. Charts may also be

provided for making such modifications of mass.

25
: Of Pluralitv Of Contai
For very heavy test masses, two or more load creation appararus are able to be suspended
and juxtaposed with respect to one another.
30

Containers are available in a vanety of standard weights, each mntended to create a
particular mass. A plurality of these containers can be combined to form the total mass required.
When creating an arrangement of two or more containers, the overall stability of the arrangement

must be considered. For example, in order to create a nine tonne load, an arrangement of a five



filling said container with liquid to create said specified nmass therein;
and using determ nation neans provided on said container to det eén{i r?ﬁﬁﬁd?d
-mass of the liquid which forns the specified mass in the containér’, ™t'he
mass being detgirgoned,from the volume and density of the |iqui dPCREGIHI009S
met hod according to c?ai m 23 wherein said nethod involves the step of
ascertaining the volune and density of thgliquid and thereby determ ning
the mass of the liquid therefrom 25. A nethod according to either claim 23
or 24 wherein the determination neans is provided in the formof said

cont ai ner bein gqro,vi ded, w tg wal | s whi Cﬁh m use, are g})ri ght at | east at
those regi ofF AR SR Shed REVYRR 2 PRI AT TOi'HMNE AL SPHd Proyils bersTy

cont ai ner b@faBﬂigpih@ﬂ/.isQ‘?ﬁln Wednigerfler? @5 £ fil 1A @ Sorde PorRARE EFIHRAFLISWiSFACE ar ea,
and wherein said nethod involves the step of calculating the volune of said

liquid by millesTpleyprhyrpERngsheithess 1924 CEatenapPHiLs 1at Fetugiradestframp Bear ui d i n
the cont ai ngipaRdniehRheHded R8mtaNSad RS 508, TRSshpRanut AR jhdifpdbed wi

t herefrom gg-h A et hog accordiang_ to t&f\gaaﬁg?) ﬁherezi?pr? sgi d rJre_t g(gjgiw’nsxol ves
the stepSof raspeelte anaAIpGet (ke geniainery 68, anichiAr gidaptrhe prorelspnidioeelan. mien§ t he
amount of | T ket ioMhed e Quabiliry ofl B0 eRMRLARMeAD Order to produce the
specified mass. 27. A nethod according to any one of clains 23 to 26
wherein said apparatus is constructed in accordance with any one of clains
1to 17. ~ 1 MA [ lLaims 23
to 27 wherein a pf\aglé |9)§ 5“ %q‘]ové’gtlmdééggg‘?ggSg&g%ﬂ%ﬂ&gﬁéﬁﬁgxfﬁﬂgtég%? ance
with the arrahigwomesnily detimesithe molamy obliquidin thd con®inkr. n o arZigerAdnt consivetgaid
according, to_cl aimz28 i Laqul.d. Lidally.lnto one of said
o1 ur ot 1450 of PR SR B ot gl B REK B Rl AU W e UG 8T 8

| east one ot bartaindr asabi@ ipbajuataposgd olosdppanatjosnt @dtawnAr. NBthioth @acetdithg t o
claim 29 wherein o of, nore.of said .ot her a rat us. ar ovi.ded each with
a val ve whi cﬁnf)rraébre{ﬁ?cg tifclﬁpeeaﬁ'?hﬁﬂ?d(sfr?orr%hous g%,gs "?5%%5 ca%lef Wgh dgie‘ﬁ%do?uch

r
m-escapin ro a ?)léer
that the |iqpawents 3,06#igBraad 002,851 4rk ovedtinaradngtremsstof atvee thithere bag, thai d
apparatus until all the a atus in.th rangenent have been
subst anti al | Y% péﬂgf% Cf"ﬁ@%ce’aﬁﬁa?oesad ?se@%s?{y t%i’.% aﬂ“ﬁ%’taﬁ SSEEHEIEY to claim
30 whereip Sairbodiglen of the refdn®@iventivh Vigat hdv@tuptight opked) Ethus itk aedafgeatinR Wl fe type
f | oat abl e nechani ,sr?, 325 A Ioa]? crleati on aaﬁpar at us og\er at ihveIX_ ada thed to
create a specPPVRi HEEsS FAf IHRKSURIGISCRISE PIoP AFHIESRENS PRt (e SPTiRPea"1haRsd
beari ng str uGkdnshouSEHgRI Sifmilady, ifis hpgietided HREKOHpPAISUEABEBIE RETe; mdTEAlASelyf OF
filling the container with Ii Ld to cregﬁ%e t he specified ss therein; and
suspensi on medFaPIsE Ve éﬁ%’ T FRIARSH P AR RFPARHE ATt AP S B a PR 5B 4t Pg
structure i s @bkipt of DQadre SrestaggdeCi fi ed mass; wherein said container is
provided with upgight walls which are arranged and operatively adapted to

det er mi né% he vol une of the liquid therein, so that the specified nass

created by the |i g Grahgbrmieh uoQical PihlidySf RBA Grediin RFpadRish 1§ A1REkRYd, but not
reference to the density’of -the liquid. 33.- A load creation apparatus

accordi ng to e, §2t Ghkrepesed SPTHAINP RIS capnscin By wanpsytha) snableas feasgong bty ot

t hose regi onScddiaderin@hettiafgctitht B flled With lipiid td@v&OmdnR htN&dst one of the brWAX ~I ~
32 3d. Use of an apparatus according to any one of clains 1 to 17 For

testing the afRqQingss pitheprmpgrneat i HANP flows figmisantaing te prrgaiper goyeddhe YeassThes,

Use of anydir r gRaesre i h@forR o8 Hedolk Quady7 BBinteicotredd dfceh® cdrainkds. f A exaBilelond
the ability of a foundation ?I|e to bear a specified test mass.
vent is shown in Figure 11.

Figure 12 shows how two flexible ducts 47A, 47B from adjacent containers 16A, 16B are
able to be connected by a coupling 48 which comprises a pair of rings, one ring on each of the
30  ducts, such that the ducts are connected when the pair of rings are forced together with a friction
fit. Other mechanisms may be contemplated to produce the connection of the ducts, for instance,
catches or screw threaded ends may be used. In an alternative embodiment, Figure 13 shows how
two flexible ducts from two adjacent containers 16A, 16B are joined together when the adjacent

containers are juxtaposed closely. In this embodiment, the duct 47A from one container 16A is
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In contrast to the prior art, in the present invention, arrangements of a plurality of
10  containers are able to be interconnected. Liquid can flow between the containers. Filling of the
containers in the arrangement might start, for example, wath filling just one container, preferably
one which is close to the center of gravi'ty of the entire arrangement. Subsequently, liquid from
this initally-filled apparatus flows to one or more of the other apparatus. Since there are no
apparatus in the arrangement that are cut off from the circulation of liquid in the arrangement, the
15 liquid is able to find its own level throughout the arrangement, and eventually fill all the
apparatus in the arrangement. This filling of all the containers 1s achieved by using only a single

hose or pump, rather than a number of hoses as was required in the prior art.

For example, in Figure 3, liquid is first poured nto the center contaner 16A. The
20 radjacent containers 16B on either side of the center container 16A receive liquid that flows from
the center container 1 §A. In Figure 6, another example is shown where the upper apparatus 16A
is filled initially. Once the upper apparatus 16A is filled, liquid exits the upper container and
flows down to the lower apparatus 16B suspended beneath. The contatners 16A, 16B are
interconnected by a lengthy vent in the form of a long hose 37. The end portions of the hose 37

25  are secured to the respective apparatus by coupling or other suitable water-tight fastening

mechanism.

It must be borne in mind that the test mass created by such structures must be accurate
often to within & 1% of the specified mass. This is achievable, in the present embodiment,
30  because each one of the apparatus in the ovérall arrangement is provided with a means for
determining the mass of liquid inside the container. In the simplest embodiments, this is
achievable by the user ensuring that each container is filled to the correct height necessary to
create the specified mass. For example, if the embodiment in Figure 5 is to be filled with water

from a nearby river, the user would start by ascertaining the density of the river water, Next, the
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combined mass of the individual apparatus—would be accurately determined. In more refined
embodiments, each apparatus may be provided with one or more of the sluice valves illustrated in
Figure 8. When water reaches the level determined by the valve, excess water either empties 1o
the ground, or is directed through vents to another of the apparatis. Thus, the level of water in
each apparatus in the arrangement is individually controlled by its own “determination means™.

Since the mass of each individual apparatus is guaranteed to be accurate when filled to the level

10  prescribed by the liquid density meter, the total mass of the overall arrangement is thereby

ensured.

Figure 7 shows a much more complex arrangement of a plurality of apparatus. In these
complex and large arrangements, there is a particular benefit of interconnecting the containers,
15  because it ensures that a large arrangement will be filled with liquid without becoming unstable
during the filling process. It would be extremely dangerous for such a large mass of liquid,

which might be several hundred or thousand tonnes, to suddenly become unstable.

In Figure 7, one possible procedure would be to commence filling by pouring liquid into
20  the center apparatus 16A of the upper tier. Liquid from these center apparatus 16A would flow
equally to the adjoining apparatus 16B, and evcn‘tually to the end apparatus 16C. Thus, the top
tier of apparatus would: be filled while maintaining overall stability of the arrangement.
Subsequently, liquid from the end containers would be directed down to the lower tier through
vents in the form ot.' elongated hoses 37 found on either side of the overall arrangement. Next, the
25  outer apparatus 16D of the lower tier would begin to fill, and so forth until the overall

arrangement of a plurality of apparatus has been filled.

In embodiments that have a plurality of containers, a “determination means” ts used
which is 2 modification of the sluice valve of Figures 8, 9 and 9A. The modification is shown in
30  Figure 10. A slideable plate 41 in Figure 10, which 1s also slideably mounted in the slot between
grooves 42, is different in the sense that the upper end A-A of the plate 1s guarded by a float
valve 45. The float valve 45 pivots about an axis shown as A-A in Figure 10. The benefit of

providing a closeable float valve will be explained as follows, with reference to the filling

sequence described for Figure 7:
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containers would be conncctcd by a vent. Howevc“ those slits 39 that are located on a face of the
contamner that is not adjacent another container would, if left open, act as an opening through
which liquid would escape from the overall arrangement, rather than being directed to another
container in the arrangement. Therefore, in practice, float valves 45 are used to block all except
usually one of the externally-facing slits of the apparatus on the tier. Only one, or at least a very
limited number, of the externally facing slits on the same tier are left open without the use of a
10 float valve. Preferably, this one, or limited number of open valves, is located at 2 point where the
liquid will reach at or close to the end of the filling sequence. So, in the example of the filling
sequence of Figure 7, all the containers will be provided with float valves, except for the
container 16E on the lower tier, which is expected to receive liquid only towards the end of the
filling sequence. The level of these opened slits are set using the previously described calibrated
15  gauge of Figure 9A. The location of the open slhit or shits (i.e. those not controlled by a float
valve) would tend to be as far away from the point at which liquid is poured into the arrangement

This ensures that by the time excess liquid begins to drain through the open slit or slits, the

likelihood is that all or most of the conrtainers in the arrangement would have been filled. All the

apparatus in the upper tier are filled in the sequence described above.

When liquid in each container reaches the level of the float valve 43, the float shuts off
the slits that are lc;catcd in the externally-facing slits. This would cause each container with a slit
blocked by a float valve to temporarily over-fill, so that the excess liquid has to flow out of the
container into an adjoining container through the interconnecting vents. Since all the containers

25  in the upper tier are interconnected by vents, any excess liquid in any of the containers can
ultimately drain out from the limited number of fully opened valves. Since liquid flows
downwards, the one or limited number of valves with open slits should be placed at the

lowermost apparatus, or the apparatus in the arrangement or tier to which the liquid is expected to

reach last. For example, in the filling sequence of Figure 7 described above, the container 16E in

30  the muddle of the lower tier is provided a valve with an open slit.

In summary, the use of float valves for all except a limited number of the externally

. facing slits ensures that all the containers in the tier are filled substantially before any liquid is

allowed to overflow from the upper tier into the lower tier. As liquid drains out of the limuted
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In summary, the use of the present embodiment 1s considered to be very straightforward.
To create a test mass, the required number of apparatus are suspended such that the load beanng
structure is able to bear the apparatus. The apparatus are interconnected. The density of the
liquid is ascertained, and the gauge for each container is set accordingly. Then a hose is used to
15  fill one of the containers, and eventually all the containers will be filled to the correct amount to

accurately produce the specified test mass.

When the test for the load bearing apparatus has been completed, the hiquid 1s drained

from the apparatus by opening the outlet valve 30. The bag can be folded and stored for further
’;
20 use, '

The fact that the present invention is able to create an accurate mass without relying on a
weighing device, means that the present invention is able to be used in proximity to flammable

materials without the degree of danger that would be associated if an electrical weighing device

25  were to be required.

With the present invention, the need for 2 weighing device is obviated. However,
ironically perhaps, the accurate test masses created by the present invention can actually be used

for cahibrating such weighing devices.
30
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In some testing procedures, such as A.S.T.M. D 1143, the load must be added in

15  increments of 25%. For instance, the initial load is applied first at 25% of thc_ pile design load.
Then the load is increased to 50%, then 75%, then 100% of the design load, each time the load is
bome by the structure for several hours to provide time to observe any settling of the pile. Then,
the load is decreased in similar increments. Embodiments of the load creation apparatus are
ideally suited to adding and taking away precise percentages of the pile design load. The
r 20  incremental increase and decrease of the load would be more easily accomplished than in the case

where the load is created by solid blocks of concrete.

In the embodiment of Figures 14 and 15, a compressive load is borne by the load bearing
structure. In addition to foundation piles, other load bearing structures that may be tested include
25  bridges, wharf decks, jettics, and other static load bearing structures. Even surfaces such as
floors and decks may have a stipulated load bearing capacity, and these structures may also be

tested using embodiments of the invention.

The embodiments have been described by way of example only, and modifications are
30  possible within the spirit and scope of the invention as defined by the appended claims. The
invention and appended claims, however, do not relate or extend to cover containers, apparatus ot

methods in general that are not adapted or designed specifically for load creation purposes.
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wherein the container is provided with determination means for determining the mass

of the liquid which forms the specified mass 1n the container, the mass being determined

from the density and volume of the liquid.

2. An apparatus according to claim L-wherein the determination means 1s provided in

the form of said container being substanually shaped as a regular geometric shape at [east at

those regions that are adjacent the liquid in the container such that the volume of liquid in

said container is readily calculable.

3. An apparatus according to either claim 1 or 2 wherein the determination means 1s

provided in the form of said container being provided with walls which, 1n use, are upright at

least at those regions that are adjacent the liquid in the cchtainer.

4, An apparatus according to claim 3 wherein said walls, in use, are generally vertical at

least at those regions that are adjacent any liquid in the container.

S. An apparatus according to any one of the preceding claims wherein

the determination

means 1s provided in the form of said container being provided with a base that has a

predetermined surface area.

6. An apparatus according to claim 5 wherein said base is orthogonal.

N
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7. An apparatus according to either claim 5 or 6 wherein said base is level.

5 3. An apparatus according to any one of the preceding claims wherein said determination

means includes a calibrated gauge which provides a visual indication of the level of liquid to

which the container must be filled when the liquid has a particular density.

10 9. An apparatus according to claim 8 wherein said visual indication 1s adjustabie in

accordance with the density of the liquid.

10. An apparatus according to any one of the preceding claims wherein the liquid impervious

15 container is made of flexible material.

11, An apparatus according to any one of the preceding claims wherein said means for filling

is in the form of an opening for said container.

20
12 An apparatus according to any one of the preceding claims wherein said means for
emptying the container is in the form of liquid discharge valve in the base of the container.

25
13. An apparatus according to any one of the preceding claims wherein the suspension means
is in the form of a central strap which extends generally through the center of gravity of said
container when liquid is in the container.

30

14. An apparatus according to any one of the preceding claims wherein said contamer is

divided into partitions by an internal web that connects internal surfaces of the container, said

web functioning as a structural brace for the container when the container contains liquid.
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16. An apparatus according to claim 3, or any one of claims 4 to 13 when dependent on claim

3, wherein the walls of the container are provided with flat reinforcing components which enable

the walls, in use, to remain upright.

10

17. An apparatus according to claim 3, or any one of claims 4 to 13 when dependent on claim

3, wherein at least some of the walls df the container are connected one to another with
reinforcing struts, each of the struts functioning as a structural brace for the container when the
container contans liquid.

15

18. An arrangement for creating a specified mass for testing a load bearnng structure

comprising a plurality of load creation apparatus each constructed in accordance with any one of

claims 1 to 17 and suspended, wherein said plurality of apparatus are juxtaposed with respect to
+
20  one another.

19. An arrangement according to claim 18 wherein said juxtaposed apparatus are connectable

by vents that enable at least one of the apparatus in the arrangement to be filled with liquid

25  received from at least one other of said plurality of apparatus.

20. An arrangement according to claim 19 wherein each of said vents is in the form of a

flexible duct that is able to interconnect adjacent apparatus.
30

21. Use of an apparatus according to any one of claims 1 to 17 for testing the abulity of a load

bearing structure to bear a specified test mass.
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specified test mass, comprising the steps of:
using suspension means to suspend at least one load creation apparatus such that the
load bearing structure is able to bear a specified mass created by said load creation apparatus,
said apparatus comprising a liquid impervious container;
filling said container with liquid to create said specified mass therein; and
using determination means provided on said container to determine said mass of the
liquid which forms the specified mass in the container, the mass being determined from the

volume and density of the liquid.

24. A method according to claim 23 wherein said method involves the step of

ascertaining the volume and density of the liquid and thereby determining the mass of the

liquid therefrom.

25. A method according to either claim 23 or 24 wherein the determination means 1s
provided in the form of said container being provided with walls which, 1n use, are upright at
least at those regtons that are adjacent the liquid in the container and said container being
provided with a base that has a predetermined surface area, and wherein said method
involves the step of calculating the volume of said liquid by multiplying the base surface area
by the height of said liquid in the container and determining the value of the mass of the

liquid therefrom.

26. A method according to claim 23 wherein said method involves the step of
ascertaining the density of liquid and thereby determining the amount of liquid with which to

fill the container in order to produce the specified mass.

27. A method according to any one of claims 23 to 26 wherein said apparatus 1s

constructed in accordance with any one of claims 1 to 17.

~
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plurality of apparatus, and liquid from said one apparatus flows to at least one other of said

plurality of apparatus.

30. A method according to claim 29 wherein one of more of said other apparatus are
provided each with a valve which prevents the liquid from escaping from the apparatus such
that the liquid is constrained to flow to at least one other of said apparatus until all the

apparatus in the arrangement have been substantially filled to the required level.

~

31. A method according to claim 30 wherein said valve is a float valve that is opened and

closed by a floatable mechanism.

32. A load creation apparatus operatively adapted to create a specified mass which 1s
suitably large for load testing a load bearing structure, dJomprising:

a liquid impervious container;

means for filling the container with liquid to create the specified mass therein; and

suspension means for suspending the container such that said load bearing structure
is able to bear said specified mass;

wherein said container is provided with upright walls which are arranged and
operatively adapted to determine the volume of the liquid therein, so that the specified mass
created by the liquid in the container is able to be determined by reference to the density of

the liquid.

33. A load creation apparatus according to claim 32 wherein said walls are generally

vertical at least at those regions that are adjacent any liquid in the container.

N
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36. A load creation apparatus according to any one of claims 1 to 17 wherein the load

bearing structure is a hoist, crane, davit, winch or other similar load bearing structure.

37. An arrangement according to any one of claims 18 to 20 wherein the load bearing

structure is a hoist, crane, davit, winch or ather similar load bearing structure.

38. A method according to any one of claims 23 to 31 wherein the load bearing structure

is a hoist, crane, davit, winch or other similar load bearing structure.
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