;9:1 <e3ej qgj j knbnp6gTjgt2 1 MAY 2002 W O 991 27330 PCTI SG8/ 00095 1 5 LOAD
CREATI ON APPARATUS AND METHOD Fi el d of Invention (~ 10 15 20 Thi s §rwent 2080
relates to | oad creation apparatus, and to a method of testing the ability
of a |oad bearing structure to bear a test nass that is created using such
a load creation ?)B%(?"é?‘hs. The invention relates particularly, buRCTI®E98/00095
exclusively, to loads which are used for te$ting the | oad bearing
characteristics of hoists, cranes) davits, w nches and ot her |oad bearing
structures. The invention also relates to the testing of static

bearing structures, such as foundation piles, bridges) floors, j”wmmmm”lmwﬂm
wharves. Specifically, the inventjon does not relate or extend to

contai ners and apparatus in genersPARSREAIIQNARPARIIHSEd or desi gned'“f'?fr

| oad creation and testing purposes. The%@m];?l?f a | oad beari

to bear maxi mum |l oads will decrease with its ength of servi @ﬁ.ﬂmm }H I'
wear and tear of the apparatus. For this reason, it is necessar

sonmeti mes gmndatory that |oad bearing apparatus, such as hoists) cré&mfé®)
davits and w nches be tested periodically to verify that the apparatus are
still capable of functioning at the maxi nrum | oad capacity. In addition,

such tests may be required when substagt i]glq}altgrati on or repairs are nade

to the apparatus. The tests require th ng structure or apparatus
to successfully bear a specifi ed 30 test load or) nore precisely , a test

mass. Typi cal | Y eﬁ'usmv rcfiltcsto?oadcre range of . a

nore than a few thousan e B S any Pﬁa%g‘?‘lt@és’g%godq&écsw &‘ﬁéb‘}“ar?ﬁe
of-"25% i n 16XC&Sl8ad1feai1ﬂi‘gasn$|anhe: tabedcianest masdhafs drénted wing Sllﬂﬁaﬂbmré‘ahbﬂﬁﬂﬁdfa&lsor
appar at us. Ear ier test sses haye, been rrg%e of %ag g ﬁ rzg{oal. Over a
por 10 0f 1 et Qe LS Beer FE S BTG B Bt ' AR PRI AR PR R ey
thus | oose t hejcan®y itgiabRtistes 6EhdittqRratits, BRES, Witéhel hditied: |AA BedrR@lsrudat|The 2
1 MAY 2002 WQ 99/27330 PCT/ S(98/ 00095 objects wilt tend to rust, and nay m

some cases sufiREFLPR glse rriates to F’e%tt?s&%%ﬁm‘&r‘%?él@eﬁf’@ﬁs‘g%WFbﬁ“hlﬁéf‘t‘ﬁé#%Pécs

these tests argidzed ek Seieddnd wRfegdi cally. It is appreciated that between
tests) the storage of these solid test masses can create an i nconvenient

storage problem Furthernore, the problemis exacerbated when . a range of

test nasses, requirg cffg:ﬁlbd't}fxé( iRV@Rbn 8RR abALHR)or BMSTd t@@orﬁmﬁér?ﬁrﬁszp drBous in
response to the problens inherent in the use of solid test nasses, %e use

of flexible |i¢gence that drepoysdapether desgned ferdgadscrenign prudpsting pposes i n Uni t ed

Ki ngdom Pat ent No. 2,047,414B (Tonnes Force Testing Services Limted) 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 typibgally with water in order to CReALE E!i'e necessary test nass. The
| i qui d- fllled bags

( The ability ef a load bearing structure to bear maximum loads will decrease with 1ts
length of service, due to wear and tear of the apparatus. For this reason, it is necessary and
sometimes mandatory that load bearing apparatus, such as hoists, cranes, davits and winches be

25  tested periodically to verify that the apparatus are still capable of functioning at the maximum
load capacity. In addition, such tests may be required when substantial alteration or repairs are

made to the apparatus.

The tests require the load beanng structure or apparatus to successfully bear a specified
30 test load or, more precisely, a test mass. Typically, test masses are in the range of a few metric
tonnes to more than a few 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



resenbl e generally pear-shaped objects that are supported either singly or
in combinations to create the specified test mass. Since these f2dxithl @002
bags are coll apsi bl e when enpty, they solve the problemof storage that is
i nherent in th¥®QR27830 netal or concrete test masses. However, 1B THF130%e
set of problens is overcone, the use of water or liquid wei ghts i ntroduces
a different set of problens that is inheredt in the use of tenporary
masses, namely the problem of ensuring that the bag is filled with the
correct amount of liquid to create a mass of the correct value. This

probl em of fddjdctsnglltdne thag, aﬁ&mﬁﬁﬁl&by‘xc\ﬁhs‘chsdfﬂEE&@ﬁ)me&Cfatx@m#ﬁfacﬁ)ﬁrobiglﬁ&d
must be seen_20 in the |i ht of &he fact tht th stand.args of vvel

testing of t " PEGAT& ?ﬁg FACSORCEIRBIN R PRIy oft 41 3POTEFigte i”ﬁbbett%‘?eé h“c@é

For exanpl e, sis@gsientesdii 16 HflsdeOcaBlchdateSdh islonvtel REChid3Spe Hlablenbakrhéimol He
which is entit]ed "Code of practice for safe 'use of c¢ranes. Part 2.

| nspect i on, PreRIETigexaRdaisdhenA Rege-of tearmatees [RUTCY (e diifre aenamTsamust BS
7121, theste§5reg]ass shoul d be of proven accuracy to within 1.0% 25

Anot her factor that presents difficulties in creating a tenporary mass
within the acceptable margins is that the density of a liquid varies with

conposi tion and t giRerAtdiehe S04 gﬁgm&wn thgli]&rlqgélldtg'stm eé Iyl ﬂ@é@k{(y

affect the mass. A cubic neter of pure water at vvelg around
| ess t han anbtfhiérfilledibigs aptestanasefs hanbesn pmp08d98@nte¢%engﬂeméiatcytm 7m4ﬁ61%t er

30 at 40C is ’f‘t{ J(;l}%!)rge:glzess1\.:?\64< %Ll%ﬁ)%&U edi) rﬂﬁateh?NngOdﬁQBiLﬁagtgrﬁg

m 3. The densi sea aken om the openh sea nay var
appr oxi nebel yWw &mQLam;td)lOB@ bh@ we@in thifse Bnesiprassadnsas of thaltéa:mudbmsfthas aret

per kil ogramof n_ter r housa 0/ 00),
the salinity ﬁglf d ’cal %@5 W\a}{a‘:F |me°srd ?)lgrg%ttgﬁ‘c cregsghryégf f 3553%65) é‘é}g\gﬂg‘hﬁa é been
found to be a:Sseh'th mrﬂly()piceﬂshapeddbchltlﬁtandumdedasthmmg);a& 14 torfiifaionsitot he

northern part_of the R erence of d?hnstr~ tn

sea water is TCRIFBYAIEIRT 375“69"5? h%‘%aﬁ?&hﬁxw}‘?%%‘c’r’?ﬁ%‘:c’ YA TP e gotve

Fresh wat er aadp@eiam\wtsxefagaﬂa: IshirhefeRSin tROMEDNMERIH Icﬁiﬁ:rdﬂéted nfaBseb.] Hbwévag
wei ght testing bags if a ba‘%8 tﬁ?tt 'filled consistently wth_ the
f

same anout®t oFhif W%Fde?P'ﬁ S GVeRe PG OF A2ty rebsnFdiees i e

My not necesgasf dribl&ythad lglmhgﬁntSﬁ-ﬂﬁ USRS SeBPora elds 8 GanEI0 the pIEWR&ES ofensuring
vanabt es nmean that the_anpunt of qui d reﬂw red to fll the bag is not

constant, andthaiia¢ bagds ﬁ%@cwlathﬁﬁm%aw@te LD CTshte f RSSAFIRRTe T JANFt i ons.
These factors expl ai n why the task of iilltng bags, with what can amount to
t housands of litres of liquid, is not sinple task, especially when the
amount of |iquid r&yisReabism f fHEnghe h?%ﬁcwritcb%l@ftheawgﬁ@érnppwf Lt musths seen

required By Cgfthétighe BRMREacOmY: Bt RRARFHASE wdight dB8g YRGIELGS t}ii'nﬁé%!;’e%S@SL whaye
mean that tt is often necessarii to weigh the nass using a wei g :tnr])gp evi ce
t a;

such as a | oagrlatisrly fige talgranpes. Knnekample. AFfespesgnmagsi ' Brifgh Ytarda ERe
ami‘ o f usi ngl§d"lewﬁ19t§1] cﬂmea TB8e SedttiCe ﬁpﬁfew%f&mrmﬁ@z Ofs ek i, RURHR O

.quid and the prevailing density of the [iquid are taken into account, the
use of a wei glekamynationi.céccording WgrRritish Stzndard By 7 b lh e teskmass gifould be of proven

accuracy to within & 1.0%.
25
Another factor that presents difficulties in creating a temporary mass within the
acceptable margins is that the density of a liquid varies with composition and temperature.
Consequently, changes in the liquid density affect the mass. A cubic meter of pure water at 40°C
weighs around 7.7 kg less than another cubic meter of water at 3.98°C. The density of pure water

30 at40°Cis around 992.3 kg m-3, whereas at 3.98°C it is around 1000 kg m=3. The density of sea

water taken from the open sea may vary between approximately 1020 and 1030 kg m*3. When

expressed as the amount of salt per kilogram of sea-water, in terms of parts per thousand by
weight (9/00), the salinity of sea-water varies typically from 34 to 37 %/00 and has been found to

be as low as 5 %/00 in the Finland and as much as 41 9/00 n the northern part of the Red Sea.



15 problens. It is appreciated that the calibration (and indeed f

mai nt enance of that caiibratton~ of weighing devices used for ££§MYn2‘mﬁe
range of a few thousand tonnes is ~xpe.”.stve and not straightforward.
Furtherrriore, the precision of the calibration is |ost progresstveiy over
time. which neans that the expenstve péocess of cahbranon nust be repeated
regul arly For exanple, mBntah Standard BS 71'' |) the we:ghng de~nc~ or
wei gl : bndge used to asc~.-tamtl:e value of the 20 mass nmust) at the tine
of conducting the test, have been calibrated and certified within the |ast
t wel ve nbht fisferenee qlidenstty & @2 gftejusicatsed maslyiyghe vaneharen tprioagrdesddces -usual |y
' ncl ude elReb bR wGAIRANAN SeARINE &ML hidn AN 48 utgéneto%fn RUE08hERLT | cal

wei ghi ng devi ces presents pecullar prob ens pii cati ons

i nf | ammabhs. reter ifalteg arfdled norsisesdy pripsie winieankont aekxampl 8y va@,hea:s otdasmd ng
cranes that are us trol eum ction facilities . cessary to
ensure tRSC YRS g%tdﬁ%ggﬁ (gllxémt %ccspmg‘gé\% %lenstg%sraem R RN Oc“w?rh

sparks f rvmbﬂhenemmt}ghthagmdlamoéquﬂ xfehuu'tdtto fi mthtlbﬁﬁnbtg:mhimrml’tnd)f’nutthﬁ pet rol eum

products in the vicinit 0 ot her .type l.oad bearin ruct whi ch
must be CEETRRSHIRH %?“f%‘s(’tf%}fcoa RS C?"Sh%gs' “[“ﬁ%“"df R alﬁg’gﬁaﬁ?sé"?‘éﬁ%ati on
of buil d:cuagﬁ with wih@Sdan ARble ihSusldﬁfsmmdesmﬁ ifuid ﬁm:sxuxg[a thski ékgec%aél(ymﬂi canh g
Soci et or Testi atenal s .S en ed "Standard Test Metho
for bi | echtamen: of Burlnag it SOB Bl % o B Neh o PR FHARATRON pi | os
have beer}ng{dheémmﬁtu«asthe gr ound t he p| | es must be subjected to a static
conpressive Load to test whether each pile has Al ~t ENDED SHEET (Article
>-tl 1(OI PEAI AUI 21 MAY 2002 4 adequate | oad bearing capacity The test

| oads are usuafhevagireatifelstis 5&e meah &akit 1sCHEE hRERary S @@kh e @l &gl | | ed
tanks. These solid masses are usually solid, and arc often in the form of

| ar ge con¥pEpeg grarsieuch sFRdeadiest ar dYB?‘BW@?FB Adthoneh greghieithaemess &4 teameiobned
above in cONNACILORsWhhierS@iuth 1B Shg RSSO ﬂﬁn@fﬂ@uxﬂ%ﬁ@ﬁg oV ALANE&RAQRT | NG
and positioning the Iarge sol d nmasses on the test 'ng, in storing the
sol i d t esef thaliawd anwken mes acpemngdhe usEQf 3 MEEHEE 4 vice v\éiﬂgmqﬁgﬂdwrheesemft he
formof a uf S 8 Uhifetkoh Bl HRITO BB RE b HAL: L) and
this ﬁgydr \Q}g?@ghaté J#ﬁghtc er egul ar ; gaerll ﬁg‘r at ed alng %ert??‘%tecd Ctxlclher types
of | oad beaghing dstieasesadriesmaskestin fhgsangpef 1 wtteagsand tdnnesopprrgsgiasadinoads .
include b 0 J 1 he..prasent

i nventi ong#ggﬁ%rg%grg%r%wp&é tsdlllfg%% an&l al yc\”:;ﬁrr%t dlb\gsr g? ¢ (g%resﬁle?a F E:S(E))&.lrrﬁ of the
di sadvant ades mofang thes oy dxpensene procass dofichlibraotiodst bentrendigesutahinfFotsh@nplaament i on
inits br 0 S G Lily.. Quer LN \ tioned
probl ens :é%quﬁémédr%r%ﬁé ?H k Bﬁﬁg?@% LIorﬁ\?‘)eé SQJ#QK?ecorch-&xfg@? eg‘gﬁgsent

i nvenpPon matshens, 3t shepineewii derdiugtirigobaiegreat beom cappaadand scmﬁeﬂr wthuy dleyasadapt ed
to create g.s ‘% éed mass which is suitably large for load testing a |oad
bearing struciure, conprising: a liquid inpervious container; neans for
filling the container with |IC]UI d to create the specified mass therein;
suspensi on nea t he co Ial ner..such that al d | oad bearl ng
structure is agf’e et?%l%earﬂgs g& peC|WT° dev‘ccs usua@' lé?% ecuf‘hlwm & her i s
provi ded vantt hxrdmher'l’heﬁl@& ¢fcncmamaf wxgldmg mvmspreugmt he:urmsmm&mst the liquid

whi ch 0" TS he Sp&e S _in_the container det er m ned
from tHe aa(?ﬁ@ s ’\/‘Bﬁ nab% m?tﬁnalf G0 QoS e e gﬁfﬁxﬁa |1°O‘r'1v ?r‘gt W8 may be

provi ded idtarieh ehaf QF Bedfin ﬁb&bdummﬂdcabmrfadnmeﬂgt 1S uhsisaﬂtco ahsuye Bhapetecagala
regul ar geonetri ¢ shape east at t regi ons t are adjacent the
Cout i o PTG ErREE ReehT B e R T FORMTR At o UAPHARORe ai ner i s
readi | y caigombabf @e pehiveuhgireduaismaths oinpans nmay be provided in the form of
sai d container being provided with walls which, in use, are upright at
| east at those regions that are adjacent the liquid in the container. .,

, . 300 Q1 NAXhet@ihe oY\Pa 9 BéaiAg SuchurEic!SRBH /b0 QIRE 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 {143-8
(Amencan Society for Testing and Matenals) which ts enutied “Standard Test Method for Piles
Under Statuc 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 (Article 34 (IPEA/AU)



Preferably, the walls, in use, are generally vertical at |east at those
regions that are adjacent any liquid in the container. The det erpiiraky @2
means may be provided tn the formof said container being provided 5 with a
base that has a predeterm ned surfacé area. The base may be orthogonal, and

the base May.qBRe @Y BkarnkN@pAQY el RAL ioads FEANZIBYakDE! Yde racicalihrat ed

gauge whi ch provides a visu 10 indication of 1 | evel .of liquid to which
t he cont ai ﬁtg‘g 9 nger'glgedf Pifse éﬂh‘{]"ﬁ >S5 a(ﬁ%‘rlséfali?’asé)ng’ aﬁgf’rtcio&ﬁ?é{wlhﬂg%@iof y. The
vi sual i ndilacggt conrarayidgks. adjhssferbl problamacemiatatc thewpreh mhdngogrdnshioty 1of t he
liquid. 15cdhectloh GHintkolildREY MbhRbkSare exieabdted BhspRudBte Rfinddi&Xihbfee,

mat eri al . T(%le means for filling % be in the .fornt10f an %Fenl ng}for said
cont ai ner . SHe THEEhE"t BF tgsr‘rprt‘%lie}?ga hEOWEN 15 1A TSy B WDEhEOF 8t Mt

l i qui d di s€Chalregeoread verghing tittece2 tizafoan of a hjrraubio pickinequirefine dsterspange on

neans may BgudiNed Madf S}id%ﬁfhy@raﬁﬁ@{ar:@muﬁtE@Egmf&h@&&eﬁrﬂg gamed.aldue, t hrough
dis in the contalner. 25

the center of gravjty of sai'd contai ner when |i'qui 1

The cont ai R@FS ﬂég)aJo%eaav&/ffa@a“%Sﬁ}e% v tfﬁt%»glﬂbgpq%wsm Mafinclitdenbrdgas
connect s i fivesnetiessmdvhewss.of the container, said web functioning as a
structural brace for the container when the container contains |iquid.
Liquid my be able to f]l ow from one rPartition to an adjoining partition
through vents 3670815t Adhs BreseREnyGEHo 1519 BYCI‘i%i’me\Péls‘g’,Staf"I‘?ély\/%&el‘%’aGFt fepsé

cont ai ner saye bethprdiradletdgesi dfhthd padr argiand @ris noginodgdohanhs invritoh iemabl e t he
valls, 10 Yfed Rpld MRimdlREAdN bercome all of thadibndllfea BrduinAh lnior O 1 1
addition to the rgln orci ng comhponents) at |east sone the ~~alls of the
cont ai ner ARy be connected one to another with re~nforc~ng struts, each of
the struts functioning as a structural brace for the container when the
contai ner contains |liquid According to another aspect of the invention)
there is provided an arrangenent for - creating a specified mass for testing
a | oad bea conpnsng a plurality of |oad creation apparatus
each of which are suspended, wherein said plurality of apparatus are

j uxtaposed wi t hA%@o?E’iﬁghg Etﬁ)eegg:gcin@% n, (HeRE id H%%ﬂ?cﬁzelga@%%&t HhaflRY D€

connectabl e by vents e at | east one o paratus In the
ar r angemenPPY VSl apRted@ o TReeitirtimps CEGRdE syiebin laee fasdeed testae vigdr of
sai d pl ur abedring efrucapgavaptisng: The vents may be in the formof a ~lexible

duct that is ablg 'lggrﬁ GOINEGE- adj acent apparatus. The apparatus may be
used for testing ﬁgfg“ha I |5ty ? ar’load, bearing structure to bear a

0 ]
specified test mgaes forflingihy sepiungs sithligyid pecrediethe sREFficd 8RsSibc e abt hty of
a | oad beari ng sisperciodmeeahofobe@per@lirgpreidntadr tiesttharass loadbentndistogetire a

further aspegle Qbed Bfid LRYSRE AR, addhere is provided a nethod of testing the
ability of a | oad bearing structure to bear a suitablfy | arge specified test
mass, conpri si n@/herem the container 1s provided with determination means for determining the mass

of the liquud which forms the specified mass in the container, the mass being determined

from the density and volume of the liquid.

The determination means may be provided in the form of said container being
substantially shaped as a regular geometric shape at least at those regions that are adjacent
the hiquid in the container such that the volume of liquid in said container is readily

calculable.

The determination means may be 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 1n the contaner.



the steps of: using suspension neans to suspend at |east one Iogq re%d;zon
apparatus such that the |oad beartng structure is able to bear s@&:i ed
mass created by said | oad creation apparatus, said apparatus co | Sd
liquid i npervi SR 59370 ner; filling said container with Iigqwd RS TSt dibadds
said specified mass therein; and using detgrm nation nmeans provided on said
container to determ ne said nass of the Ii%uid which forns the specified
mass in the container, the mass being determ ned fromthe vol une and
density of the liquid. The nethod may involve the step of ascertaining the
vol une and densi t Jretsfablyn the|wadjsiinl usenate gensradly yereal et lndshatripse heglomatst ¢ t he
liquid therefr 2 1 rcfcrably, the determ nation neans are
provi ded in %ﬁ%%%?%a%"?’dgﬁxa&%%egi ner being provided with walls which, m
use, are upright at |east at those regions that arc adjacent the liquid in
t he contai ner and acilg cont ai ner_bei ng DI oVi qﬁg er/ﬁ\’/ith %\.;pase th%t has &
predet er mi ned sur f Ac & APERIOLREARTTRY OF ROVEFY N IRT 1RBH Of RO BTt rirerr andeds
cal cul atifig whed a\badeuthae hayf a [Fredetbrmingdl swdfabyargall ti pl yi ng t he base surface area
by the height of said liquid in the container and determ ning the val ue of
the mass of the liquid therefrom The nethod may |Involve the step of
ascertaining the daebiskYna9hbe bhibgonhlgand thelvaseahyy Wdadver. m ni ng t he anount of
liquid with which to fill the container in order to produce the specified
mass. A plurality of said apparatus may be suspended in accordance with the
abovenentioned ar riedaeRihatiok nftehndVBvciI® RAWGEEd biigh Whlch BrdvieOa G3& Of said
plurality of apparatus, and |liquid fromsaid one apparatus may flow to at

| east onéQot Heticagpn gfthe) leyel of Hnypd {0 Wiickihp sonidiess musthsfidled phen the hauidhaspor e of
dai d other appalaftdn§he Provided each with a valve which prevents the
liquid ftomescaping fromthe apparatus such that the liquid is constrained
to flowto at | east one other of said apparatus until all the apparatus in
t he arrangenent h C : id ; i The
Vel ve Ty be a 11 ont Harya R Rt A b e e A R S Bl
mechani sm According to yet a further aspect of the invention, there is
provi ded | oad cregt,l . Lyel ; .create a

speci fi ed%mass whi C ll’qgl{hslﬁ.{%?%g’l%g?ﬁ‘gﬁlgeg%?%Irbyﬁlgéedﬁﬂggltgf\eﬁ%&%#oaq beari ng
structure, conprising: a liquid tnpervious container; neans for filling the
container with liqud to grg@te th &S %iffie TasS tt}ereidnc; and suspensi on
means for suspendi ng THES {BAT ISR SUCH FAEt AP Ead BT AT St ructure i s
able to bear said specified mass; wherein said container is provtded wtth

i ght wall's whi d and tively adapted t ine th
Vol U of i he |1 quithe PREPGT P05 AP SBLET 1 BroRRoL EpA T ER By T e

| i qui d i n20he beweni terettaiha. abl e to be determ ned by reference to the
density of the liquid. The apparatus may be used for testing the ability of
a foundation pile to bear a specified test mass. 2 1 MAY 2002 The

gg r angenent ][raydbe The &d;pérﬁi’ohtnﬁﬁﬁdi By tielgﬁ tilodmd 4f)a c@ﬁﬁaﬁ.sﬂ'@mﬁib d'x&dﬂdsﬁgdn&anp

ear a specified test mass, The |.oa earing structure may be a hoi st,
crane, davit) SHCHEHROTENET pF2 e Al c‘i"'tS"d‘EF"P)"g‘aff i '§l“l’§‘8f "€ 1t he
specification and clains, it is said that the test mass is intended to be
suspended such that_a "l oad bearing structure" is able to bear the test

Ng St . . .

mass. The ZRord " st rUCeeRtEnermay 5 diVISRddnig B PePsibyER FIURY "R ot FORPEcst PEsmabn
the type 0~ Stdubdellbfthe SRaker s wlb FREBhiIACastdWaticth@l Brdetfot Be BéhediRss twden thEOT
exanpl e, enbodi nments of the invention may be used for testing lifting
machi nes such WEAHET wpinsdidddes) davits and winches where the load is
suspended fromthe apparatus. O her enbodi nents of the invention may be
used t.o create a conpressive |load to_be borne by |oad bearing structures
such as structural FSuAdmsrideablptq Bew frement RRFETRT 19 AR AKYNINE PaRiBan theousbyenty
w de rangez®f |.ea6y e ddhg devi ce which nust be tested with a specified
test mass. In the specification, the word "filled" is used in the
descnptive sense of adding liquid to the container. The word "filled" is
Bgitm'ntended to i mlyeddler! BE wa00bAhOEN RS a 6EFIvRE] Wikh RS Ehtok&gy to the

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



W In order that the invention mght be nore fully understood, en?g?gﬂgn%ﬁ@
of the invention wll be described, by way of exanple only, with n

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-sectional pyi I f C j us in
Figure 1; Figur ?Y‘Eg‘?!‘%ﬁgy’%{]‘gﬁg@?g%g% r}%ﬂ%r%%%g!pﬁeg%tts’ %)tﬁ E|S§E\re Z’g{%?(\gbﬁj 2;

Fi gure 4 i of pcentadesr maiy de corinesteddne thanothebwdh resvivrcof stitggaahef e seutand 3; 2
1 MAY 2002 f&ﬁ%%iﬂ%%@tr?ctﬁg r&@@ljtgeoc%%?un%l gﬁgﬁhé‘é%nla?ne cd?l?arlrﬁg%ﬁitdl ve dr aanng
of a further enbodiment s oW ng an internal corner of a contiai ner havi ng
renforc~ng steps attached to the internal surfaces; Figure 4B shows a
cross-sectional ,view of a dific%I'on of the enbodifent tn Fiqure 5 4A in
whi ch the rei nf AFETHEE S B8EeiReohrlgbT B R Che s PR BFL PG SEFIRE o o
reinforce theugw habest @dss tditesaRid BhdiRhiind @R Bmiphbikisi platas Anat her
enbodi nent of the inventjon consisting of an arrangenent of three |oad
creation afjyafoRtagearatipeaeh @EY"E‘CIB”F PYspdrdy rderein spidRRIKY RiAPBHAHENE of t he

invention Gompbslivig réhedio sHel2antg@ment of two | oad creation apparatus
posi ti oned one above the other; Figure 7 illustrates a nore conpl ex
enbodi nent of the invention consisting of an 15 arrangenent of twenty | oad

creation appar atiys ji&tabssad 8shatafustiiy bk t&nSetable by Cdfshdd eIBRWS 184 ofRGIQRH ment  of
a calibrated denstlty d

_ gauge positioned adjacent a slit; Figure 9 shows a

pl at e t hat 2PRarafsp the apprgementco fehlladiwithdinyidaesivetifrgumras legst oppotirgfisad 9A shows
the plate o8 lideably and fastenably nounted in the slot shown in
Fi gure 8; Elruéurt}g 1a§p‘?ft?ustrat es a nodification of the plate of Figure 9, a
di fference being that the 25 plate in Figure 10 is provided with a pivoting
float valve t ha’;rh%’%'é‘ rtsdsa);nl%ﬁ{\ %efgrlmnc% aﬂfex{bﬁgﬁugﬁgﬁ&sﬁgﬁqg Cl)r;tcrgohn%cc}? lacg%%ﬁt Figure

11 il lustrates an er?noral

of "a ve or conn I'ng one
| oad cr eat iapprraygpar at us to another; 30 Figure 12 illustrates a connection
bet ween ducts of adjacent containers; Figure 13 illustrates another

enbodi nent of an alternate connection between ducts -of adjacent
cont ai ners; 2 Thd/bppa2Q naBe AL X3 S0in PEEAGBE/ QAR Dedrthg stragaitre toldkar a

;I | ustrat e%peac&egrtrg?ggsrsrpnt of a load creating apparatus that is suspended by

The arrangement may be used for testing the ability of a load bearing structure to

bear a specified test mass.

According to a further aspect of the invention, there 1s provided a method of testing
the ability of a load bearing structure to bear a suitably large 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 spectfied 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 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.



rig, such that a structural foundation pile is able to bear the nas

created by the |oad bearing structure; and 5 Figure 15 is a side vi 3v§’ WAY 2602
enbodi ment simlar to that of Figure 14, except that the enbodinment in
Figure 1 ~ uses two decks of containers: In the embodi nents and draw ngs,

sinmilar corrponerptatrame tﬁeﬂ%ﬁﬁnw r‘hghnggr‘:e‘ a@m%d Jrﬂh@iéﬂﬁroﬁia% Joqrantep@c @ake of
S|rrpI|fy|n(\?> hf r}l’{ ri gxa

cont ai ner s PAIE ei%t |Wé§ 1Cb ngse?a%rﬁ upte htg aéﬁ’lpg re’vt/f"tbh RRE agﬁﬁeé’t théf erence
numer al " 1&qudamide t<h@aupﬂratuésaud1c0|ﬂtagmeenm Arevidadwath atbiage thaimes nemdrtarmokd " 41" as
in Figure 1@rakhReUaNwhEr8ints¥a rlidli@svolves atete;;@fcdtcttmtgant v&@rﬁéf)ﬂs@@tl ons.

Hence, the similarity m numbers .shou that the
features ind }é?@ "Md?%ﬁ sﬁé‘érgacﬁérc%g‘é@f:?’Tlghqlggsabth 0‘10 lﬁtﬁlr‘%ﬁta &g,

Ref erri ng tdetetrinaing thawaingof thEngesrdd the lhovkerefroper specti ve vi ew of an

enbodi ment of a load 20 creation apparatus, which is generally Indicated as
15. The enbodi t o hown i re.2 froma si, de Figures 3
and 4'froma pl aR¢ mERogARErE ad R Feuhome et P oI thy2a Al | on

appar at us Hiteirsinipg theiad@dntwif tiguid Whth ol to A he woroaiger doorderi tngrodiige thehe f or m of
contai ner 1f.. ftAg.container 16 is made of a woven polyester fiber coated
with PVC that is 25 blended with a special resin, but may also be made from
any other suitable tough) liquid inpervious material. The |iquid inpervious
contai ner 16 i s Applomaligted said efparatsmsy oo suspénided mgedondancowittatheer with |i qui d.
I'n the presgienRRiREd SBAEemdddi S 1S provided sinply as an open top for the
contai ner 30 through which liquid is able to be poured. Other alternatives
may have the container provided with a closed top with a restricted |iquid
inlet. Q ~ MALIGEDRay® B0+ATRBAIYRUTIoECHBAAQOLity of dpharatus,qud biquidoen vi ous
cont ai ner Jsﬁd'oﬁe@;Jp%mpmaﬁmge%mﬁt&m@naéesldsmwmptmu@ont ai ner whi ch,
mthe enbodinent, is mt formof Irquid discharge valve 30 located in the
base of the container. 5 It is anticipated that fresh water and sea water
will be the usu&reftrylge coé of mones said ettiertapparathd ard previdgimriatvuls a aalee which

arr angerrentpgevgr% ﬁxl'e'th‘ﬁQ ﬁ%&fkaga%fd gtRsth RELSaRus REAILS ﬁxeth'a@lﬁ‘?s donSHbinflg (AT €

readily av ble from al, sources are chea wever, ot her
liquids ma oﬁéoﬁ%lé?ft%ﬁeof O a?@PB?F%h“‘B’?TW@"?P@@F“ "Qtte\?h@ﬁettﬁ% h&¥nt ai ner 16
is filled we¢hsubstawmblly Gllednd theasgured lekdlqui d, the resulting nass is suitable
for use as a test |oad that can be suspended, such that a | oad bearing
structure under _test (not is able to bear the ss_in the container

16. The | oad bed"f Hﬁv%‘t‘%?ﬁhﬁ‘@t6?“"6‘8?}|‘§:%3§“%i\? plaseq % gitoptable mepkenisgavi t
wi nch, or other pulling or lifting machine or any such device that nust be

test ed by 5USper)\@'cé}gmgt§§%@§'ﬁtdh@xdasb&@-gfthg- Jﬂ@&%oﬁ%r@' 5R)Vld@@£%§c§5t§gnl ¢ |l oad
bearing 15 structures %c%ga oun atlogﬁg]?1 ~ is also
provi ded w*PPrEYSPEREY GAL FER ESH ?f@wt‘t‘fé lScsb‘ﬁ Y éﬁﬁ ‘iréo"sduch that a
| oad bear i neguisg 7 load braeng stotctush oonprisirg: abl e to bear the nmass in the
container. The Fygpansh %oﬁ?&ﬂ&)net” t he enbodi nent, includes a central

strap 31 which exten rall h the cente avity of the
contai ner 16 whé&if? Stfdbgﬁt‘%tﬁﬁ§°‘ft¥‘aﬂl“ﬂﬁﬂqu‘\‘ gGateths Spetchjedgtafg‘ﬁierﬁla's s through
a sl eeve runni nguipbrsongheahhfor espérding tife dotienerontathaterid 1Gd b¥regbotdnoen end of

the strap |l§ab@gtg‘gggegdg\betcme§pnagsver si zed eyel et 33 that prevents the central
strap 31 from pulling throu}%h t he sl eeve. The 33 serves a fiu-ttier

function of enaBf'Eiey AHSCRBIEL!S RTOXIR }mtlegpr[ggt‘g é’éeﬁelﬁé%ﬁaﬁ t he present
cont ai ner Dferaf\Siycddagpted mrdleanglenﬁmtvoliuste|0fdhli;tqmathedm Fo gy wedfiyd Bs
Referring tafeh YiR 14hiddn fhelcattat&eaablf’\é@bphatrﬁu&é bl SerteRVided adsit) be base of
the contai ner to act as a further reinforcenent for the central strap 31,
in order td"dif¥ifor the end of the strap to the base of the container. In
Figure 2, the top end of the strap is provided with an attachnent neans in
the form of a h%kaﬁ%mt&%y%%&ed‘fgr tf:é?x'hm antt)rbf% f&H\Qﬂantp'tlg% Rass 28. The
under si de of the boss 28 1S provided an ‘eyel et. The hook 29 is

det achabl y P&t BHMES: t he centr al strap 31 by neans

“



30 of a shackle 32 that passes through the eyelet that is on the ung ﬂ?"zuaz
of the boss 28. The central strap 31 can-ies the bulk of the mass i L Ke
contai ner 16. The support nmeans for the container 16 may al so incl ude
secondary supports 2~ that extend frognthe hook 29 to the peripheral edges
of the contai nefrhd&randdthtit mh6e S04 FJr?esﬁtWE S ofta rouh&uBPb® bBeHG suspended
fromthe | oad bearing structure using the hook 29 to suspend the contai ner)
ai ded by t Fscéiehteptanasstrap 31 and the 2 ~ MAY 200z WO 99127330 12

PCTI SG38100095 secondary supports 25, such that the | oad beanng structure
is able to bear the nmass of the apparatus 15. In Figure 1) the secondary
supports 25 ar eTht batbradng gructies oaniea hvest, ciode.ipvibeitreg o5 obensmedar éardt o

ext er nal 9 @Iggsﬁﬁ%n}rpat are evenly spaced around the upper nm and si des of
t he cont ai ner e ends of the external straps 22 are provided with
shackles 24 to facilitate attachnent of the external straps 22 to the
secondary suppo e _ex rnaI str tend do the side of the
cont ai ner and) g%tﬁgéoéﬁ‘ﬁcﬂmﬁla %‘m&)“tsﬁ%%@ﬁé‘féf*ﬁ% %sfl"sdbtgvgf]ﬁ 5% round t he
under si de eispérded anhthat mﬁadadaﬁmgmﬁeagﬂerdabheo B@nthakdaemas},GTheT\h@dcont ainer is
effectively cradled |n 13@ of exﬁernal stratgaﬁ In Figures 1 and 4,
the ext er naiTu§HFe, Jnob ey t°t”?ﬁ°8&tfl‘?“§ imugtian 05-3hq tYpeATSEUAHEREATYIYY f aces
and on t henaoides th§tU£ iACR e Wstel] hﬁom%ﬁh Nebodifiefts 8f € QentidA a9 lbeludele

external straps 22 in place. On the under - sur f ace. of the cont ai ner as seen

In Figure T %St ‘t‘ﬁ“&%ﬁ‘?c‘%‘teﬁé‘u‘fﬁtaﬁé?iﬁtﬁ@aé"c’%&ﬁ‘@“s@ winghey where ths l8adihect t he web

of ext er nakyspédded@fod 2hel 43 4r£1@s r Gth&Y o 8ithe RY6f Bk 8ventidft ma) BE useitdlér0dtch Ng pl ate
34 is thus joined to bot R the external straps 22 and the central 15

strap 31. TofBPrpisivedoagso b%ﬂ@fhyrloadd@@r@gasgu@ureonnbe&st@ﬁunéfom@ﬁort piéscent r al
strap 31 angle bRy 8t (88 % 28 kifrah il i beR JUSINAH misk bERSAT € L huS
able to co-operate to support the mass i n the container due to the

si ze of comtithtarspgc)iiedest masss found to be a tendency for the secondary
supports 20 to deformthe defined shape of the container by pulling the
edge mar' ns of the container towards the central axis of the container,
then I n order tdntbowtt:'xﬁlcatmotthe iwbsi ﬁ‘]dindieslogp)i irtthedactgnivmgd sfadding hqua of t he

cont ai ner rovhg f str rel nf orcenent. The
rei nf or cemsrtgrj}%{‘ec NARSL % rm of tg&ng] o "H%Y“br ac%orit &MY of the

cont ai ner hébess‘aﬁlvlbﬁtﬁ(ﬁadadhﬁﬂframe. Furthernore, the face of the container may
al so be provided with reinforcing plates to 25 unable the container to
maintain its overall defined shape. The central strap 31 and the secondary
supports 25 are nade of webbing matenal or other suitabl e weight-bearing
material. For extrenmely heavy test |gads, the strap and the secondary

supports may be reinforced with or 1 irely of wwre, or other suitable
strong material. 30 Q1 MAY 2~2 WD 99/27330 PCT/ S8l 00095 13
Det erm nati on Means An inportant feature qQf the present invention is that

the contai ner of™ @4gHhat 8§d“‘fff’%‘§’t PRt begpF &t”éié‘“i‘%“‘iﬂdow*a’éanwstorﬁt e

det er m nat iyRintBRane bl AéschtRl sy JT8xdniite sm% Switfref@dcel th SHeiabotpatyiey S
container fromthe density and volume of the l|iquid.
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 1;
Figure 3 1s a plan view of the embodiment of Figures 1 and 2;

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



The invention relies on the fact that the mass of liquid is abl ené?

determ ned fromthe volune and density of the liquid. The rel eva éﬂﬁ?a?qugn
is: 10 Liquid Mass (kg) = Liquid Volunme (nmB) x Liquid Density (kg, 84{&,&3
mass is a const R I%P0i s f xed by virtue of the size of the | oad speci 3
in the load 15 test. The figure would probably be specified by the

manuf acturer of the |oad bearing structure 8r by a certification authonry.
When the density of the liquid is neasured, the above equati on shows why
the volune of liquid is inversely proportional to the liquid density. In
other words, if the@ans sy paRfeckot tiaPhnglofa KAV embobgitnt MAEWHBSS ifddrnd| Bémer
liquidis able to be determ ned, without the need for a weighing device or
appar at us. Thie§2 FataeE hiyaRg @‘“Sqfc‘ﬁéﬁWPhE‘aﬁ?eés‘eWF B AVEASEY i s 20 able to
avoid the use of a weighing device for determ ning the mass of the |iquid.
The user is able to ascertain the density of the |iquid using a hydroneter.
Common | i qui ds, dr dugwe %Fhowarag@wé@é@%w:y of g gledifisation of the gmbedimenten Eigure ak e
a Iong ti t

Femporat ur s, Gch oTig (AERRLAhEEo) e pRIRRT AR el AR AR el
the density reabdcongues general |y constant for a period of time usually
sufficient for the load test to be perforned. In the present enbodi nent,

t he user nmakes use of the determ nation nmeans to ascertain the required

| evel of liquid w tFigwhb dhustrétes anotitasmmdinmansof thenf¢rnnbme chnsisiowefen arraighraent of
enbodi nents 30 mag yse ot her fornms of determnation neans that are designed
to automati cal BRCTBT T RBY T reqw red anmount of 1iquid. Q1 MAY 2D1 WO
991 27330 P@I1 SGB81 00095 14 -alc ,fatng The NL3, sc~ y Det er nyag The Vol une
A, nd Dens, In the egbodl6 nt sho |n Fi ures%fl t he neanqi
determining the mas t ‘Eﬁaﬁs? ﬁre"“bb(? g ‘Eveﬁ‘ %‘s%’ﬁflsqﬂgt an fr&“ﬁ‘?r&"fm of
the container && BRI Ny Bisfamlsipabitivned Rapadvate atheggul ar geonetric shape)
at least at those regions that are adjacent the liquid in the container
such that the volune of liquid in the container is readily cal cul able.
Hence, enbodinents efsuiNeniduestinthe SRipldalbd@emesittial iRehBorsdaanathglhany
regul ar geonetric sha e, solong as it is possible to readily perfgorm
accurate caﬁcuPW%WS“‘PBW'&%@P%%TW“P%@W@Pﬁﬁﬁaﬂgﬂ)“Uﬁ’Pl“@’ﬁt Wal I's However, in
t he nost conveni ent enbodi nents, the container 16 is provided with walls
which, in use) are Fprlght at Ieast at those re%| ons that are adjacent the
liquid in the cont aifigsre 8 TEworR Ambefimens Af BFakbratadsicns 6augF PPYieoned pdacent a slit;
material) only those portions of the container ;hat are filled with |iquid
woul d normal ly take on the final shape. Wthout |liquid mthe container, the
upper portions of t Haguwohstwwsamlatapatsaysableivghithedenpiytgandsiof Fisgra¥ot criti cal
provi ded that these portions do conformto the final defined shape when
water is filled to up those levels. 20 The upright walls enable the vol une
of the liquid to be EsuePsahavedhepiaglofFigyrefislidiaplyaind fpsemplsmpdnaesen theskpt gfown
t he base by thel éugm of the liquid mthe container. Accuracy is ensured
when the walls are generally vertical at |least at those regions that are
adj acent any liquid in the container. Strict conpl iance with 900

upri ght ness, althouQP de ﬂﬁxstr'gé %o&g(t.an%{x]of tﬁ& lXte fgi‘éb{e%d d\?[c%!:éj{'?c%g tk@‘h
the anount of di vergeﬁure oes not cause t 0 vary outsi
t he 25 pres2zs i bgldtelin Rigtrs .10 ksoproedainpikied pwmnghbatBaaM:ltlsahg@tcanhimndnﬁsatmednpetehué
mass nust be 89%% and t he degree of the nmeasurenment and arrangenent of

the walls of th Rf%i ner 16 nust be such as to ensure that the necessary
precision is attainable. The calculation is nore readlly perforrred if the

base has a known are e base .i s enera | evel duri
use. The invention i }%ufeqqﬁfh(’)sg YRt Odmi‘en Ofavcgt tth r‘se‘ésﬁl re CREBAEE lloag

ort hogonal , si nefatdn dpgarsus foiaqotaert for t he base surface area to sinply be
known so thaé 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 prefemge hitsnatten comiettihnriatueed bt dnRdjacrctone@ittsdi ner in an
arrangenent) having an orthogonal -shaped base neans that it is easier to
arrange WD 99n7330 15 Q 1 MAY 2D02 PCTI SG8100095

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

adjacent containers;



the containers closely side by side. (This feature will be discussed
below.) It is preferred, however) that the base is square becaus@ 1 WMAY 2002
retains the benefit of havi ng an orthogonal shape, while also en

the mass of |idWPd&2W3®he container will be evenly distributed aﬁ%‘ﬂ?&%&ob@
centre of gravity, as conpared to nore el ongat ed- shaped bases. 5 Hence, it
is apparent that the use of upright walls!Pn the present enmbodinent 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
calcul ated readily by sinply nultiplying the base area by the hei ght of the

| i qui d contai ned ht caont ai ner r enbodi nents of the 10
upright walls wi I#‘g’bréqg @‘g ‘g%zﬁ‘? °fl‘lxﬂ§“‘c‘i§ﬁtl%%tcre&‘mga?pﬂ’%fﬂb‘%{Eh‘ls SUSPEIET BY # ng
of a plural ity sedh BaRtsaLReREouldatbSpRNPEREiodefdhd M cicled BEHNGAGD

pear - shaped bags found in the two abovenentioned prior art United Ki ngdom
patents, it IWOGME Bed difficult to calculate the hei ght of 15 liquid. The
natural pear-shape of earlier weight test bags was considered acceptable
and not nodified because) in the prior an, the shape was not constdered to
be a factor that FigireUeneasde ewoéar CWMWeﬂaﬂtﬁ thapef fsguro k4. araept tikidhe t he
mass is dete i< vice) the sole function of

t he bags ms%%’gﬁ?ﬁ%gﬁﬁb%éﬁg y% a‘;rjlggof the bag was not considered
to have a bearing on the test result) Hence the bags in the prior an were
made of flexible d

finding their omq%glgu#ngkdlgﬁgé%% w&%‘k‘ggggﬁr’]}% re t(3 {;gl?{gs?a ?%)ﬁg; %ﬁedt\*]&q%eeﬁa ned
shape of 1@he nbmgralslfor the srkepof iimehﬁvmsmdemmhhmme desdmptidro ftbr exazatid, dre
gf?ﬁé?h?: g'ﬁol asaeiab]éled n ﬁ'xu%g)c%%?g%gl I'CSS%QI e q%)e re ereltlcgi%h aral g%d aéla I‘It Rg
created | oad pléfdna Kont dismvenktte safnemhmbér(oﬁdd.w laeatﬂxgme appavadhitse ﬂzﬁs plaesfrelhieed
with liquid. densi uid is. ascer dro

And then t he *SORHEF BPOFFRRY et BReATeLFenE HEPah aad ot b PP P ey Hate o
produce the n@essrespeat érgsbdiidnt fecti @8desdafilyasoeidb@icBedtsigdhe cont ai ner ls
filled wnth liquid up to the height required to produce the specif ed nmass.
Thus, the'Sspecified mass is achieved accurately) without the need of a

wei ghl ng device. This type of 30 apparatus and this nethod arc thus free of
t he potential problens associated with weighi ng devices which tend to | ose
accuracy andl or precision over a period The walls or panel s of
the container 16 are nade of flexible materials) but the container) when
filled with liquid, is not flexible in the sense that the contai ner does
not permit the |iqBFigring o thagrayouesyEigge { ghovs e nppRecayD Yo wef Arrmimrarmy of  Pa
its own sBRpecreddif HHARES, %thegﬁeaanwnaeateéé isS me %@A{ﬁquz 'ikts%@&/ﬁ frakly 2 by
prov~d~ng the container with flat sheet-like orthogonal walls. However) -~n
practice, having ardesngv.madm Hmms@ﬁﬂndwaﬁqnsa Rlfryang umgertsxqﬁézseev fespesifely- ci ent
only for containing very small masses of liquid. For |arger masses of
l'i.quid) the liquid would cause the walls of a sinple open topped container
to bul ge 5 outwar dSheirde createn Fppgrates b is pravided gith 4 ligwid énprrviag coptaienig the fgrm
ownshape. Si 3 Corldifts 30296 &Q}a‘xﬁﬁl@@%@é 86 wlen pdlydstle 6BLSAR4 wRAPOGIARAL

is inportant to the worl e appar at us, e’ contalner 16 1s divi
into parti2bi orbbmbgdwh4m=emha$m\hebm§)8ﬂwhftm@9ﬁn@@s othax suktaRi¢ toygh. ligeids of

t he cont ai ner. %l%o\’x‘? % gynter-acts the tendency of the walls to bul ge
outwardl y under he 1 nfluence of the water pressure. The web therefore
functions as a structural brace for the container when tt 10 contains
liquid. As shown i -

webs may intersect. “%H‘rd m%’zswgg%ege&%a (E)H% Héggvp?or‘} gdﬁ?gvh[%g?sq{w ﬁlﬁﬁ@{h‘g%gﬁaxgm%
partition thrdigyhl \Iemcsaréscmatneddlmnntt the W\B‘deéﬁﬁenpwmaxpommt@dosmﬁ forgdimant

b I h h | y_wh
contai ner %5 T HOCEEERSRURIT Sl PR b e RE: BATAVERE g hobyeee

| ar ge nmasses, wihiea tloexditty eitlh aeae&cmﬂ htplnéxrdeant ai ner 16 may be further
reinforced wwth sheets of places 15 made of rigid material such as PVC
VWhile the use of internal webs i 8, nentioned above, provides adequate
structural ngid-~ty



for the container, other enbodinents may use alternate fornms of structural
reinforcenments that may cost |ess to manufacture. Accordingly, inspeaghyobm
havi ng the container divided into parntions 20 through the use of

rei nforci ng websWK899/233%0ur t her enbodi ment shown m Fi gure 4A uses PICE{SG98/00095
rei nforci ng conponents which enable the walls, in use, to remain upright.
The reinforcing conponents are in the formdft rei nforcing steps 70 which
reinforce the faces of the container 16. 'The reinforcing strips 70 are
attached or fastened to internal faces of the container, as shown m Fi gure

4A. However, the reThY Ifued gpeSAUPORRNEE 1881 il vaihiAGhAStr LRApGHeENAl
faces of the 25 container. These reinforcing strips 70 contribute adequate

I p
structural rei FATHRERBIFH. B aRbodFItnhisiB fhefam qfjigudidscprsaradveidecatsd mthe
suitably stiffyfRbehtdbnherWebbi ng, such as those that contribute a high

degree of stiffness, simlar to those used mconveyor and pulley belts. The
reinforcing steps may be flat) as illustrated in Figure ~A) or the
reinforcemegt may be MERGALA%MN BlsnSididrhnd Q%P O SN JOS iG] '
conponents may al so%ble r|}tnﬁpta{$e kg})r n% of ‘fﬁa‘ét st iaﬁc? paneﬁs 36 tﬁ%a%fhg?’gg Bedd'n
attached to t hehesipgastupindtamengsonta idessribed@nt defined iherainl eecanst theseallgudare PAADy
pol yester or fibr. Loer 1oSefd ! d I I aui t.he

rei nforcing sniaggslﬁ%%%%o% @ngﬁxplf%fa ﬁggﬁ’%’%‘ %&t Illilé)' f gé(r:'eosﬂ%glbéﬁ%}él%m%,ontuei?anaetrmemhi ch
enabl es the confisarerien offthe wr.ntain the lateral faces in an upright

di sposition 21 MAY 2002 WD 991 27330 PCT/ SG8/ 00095 17 In a further

enbodi nent shown in Figure 4B, as an alternative to, or ~n addition to the
rei nforci ngostri ps 7@herfta€ emtder 1 i fied vthrenffiatet R oEGHuel] thairésdiinng mass 1s

re~nforctng struts. 71 that are used to,brace the sides of the container b
ki no. sue ac B B a5t AT REE 5k S po SRR HACS Bt BYalny SoURg® dder et

det achabl e. ThenbehedONEiRNGoHetirithemdsk 1€ B chRain@ds. The 198d bedri@d sthilc@yd dildevices
material. Flexible 5 struts a[e. acceptabl e sjnce these are able to provide

structural rei nFof ¥ 6 &VIREH, OF O PRiNNE ARG MachiRs o ARY,§USh devigRdlathe

mthe form of sitBs telfed BRYusPéhding alspificrsadofrmeRInag aGe MRAAE Bhse l1odd Searing
surfaces of the container are provide with shackles 72 that are used to

connect t he'% ej FiTuUsPEdsSeehaes fundatep Pilgs- t he i nner surfaces of the -contai ner.

It is possible for these struts 71 to act as an aitemativc to using the
reinforcing internal webs 18. Wien the container is filled with water, the
10 struts 71 are pl adbei2apPATa{us A3 isipotPER vidsH vithifaspeasiesy tagang fog suspefdingtile container 16

container tn the,Reees KAk YedRR Halondl BROSHARN:s sGRhSLlaRhE RssTRSMIZEinBY The
Det ermi ni ng_The Densttv Alone 15 The "neans for determning the nmass of the

liquid" of the Isespenstongncanypethaemedinentiptindes 3 c¢nirabugy B Hethcvextands erraraliver
enhancement jyhi ¢llolgh RARRH: MG of HelcBithiRer BIHRE 1QBRaiHS Blnd. O FEGEEH R i3

nmass:
passes through a sleeve running through the center of the container 16. The bottom end of the

strap is provided with an oversized eyelet 33 that pr‘eveﬁts the central strap 31 from pulling
through the sleeve. The eyelet 33 serves a further function of enabling another container to be
suspended beneath the present container 16. (Such an arrangement is illustrated in Figure 6.)

25  Referring to Figure 4, a remnforced 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  ofashackle 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 contamner 16. Thus, the entire apparatus 15 is able to be suspended from the load beanng

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



20 Liquid mass (kg) = Liquid volune (nB) x Liquid density (kg m~) Liquid
mass (kg) = Container base area (nR) x Liquid height (m x Li quit theisa0ea,
(kg m 3) 25 When the above equation is applied to the context Cﬁ%ﬁ /00095
present enbodWe27330he foll owing are constant: liquid mass, |idqui 3en5|
and contai ner base area. (The mass ~s specified by the test to be
conducted. The density is ascertained frds anbient conditi ons) and the 30
base area is a fixed value.) Consequently, the only vanable in the equation
is the height of the liquid tn the container. The height of liquidis

i nversely precqmintyisopkts 6, stétethatehslotd/beafing du@ctureqbibitle tob@see Mmasstdiiie
principle, the |oad creation apparatus 15 is provided with a calibrated
gauge shown?APA° Eisgﬁrre 8. The calibrated gauge is tn the formof a liquid
density neter 20. The density WO 99127330 18 Ql MAY PCT/ SG8100095 net er
20 provides a vtsual indication of the |evel of quid to which the

contai ner must b& BETEd; hesrEANRRESUPPYHIZS a\'esa“é"cheétopta? PN BERYPE y. The

Meter 2051 S aplkiad @k PsrlaBk® hiMfe ASEOYH CNQ'B@QQEESuﬂpE'r A End§AS ke Of the
Li quid ansng from changes m ambi ent conditions. In the enbodi nent of

Figure 1, cadineit &b s gbde artemplsgepsdaramouder W@Iﬁha@qlﬁéé wfaciitge cont ai ner

16. Essenti DN tAle from
liquid dens?ﬁc}eﬁsﬂﬂg%?g‘emg%ﬁ%} n@pﬁ %tﬁgs}%&d%?nﬁﬁmng% ﬂl Exgﬂﬁsh Eé?ﬂrxgeﬁae of

densi ti es ofdo¥n dehidaaf te comaineremnd g seen in ﬁiﬁweéc@b exipmasireps 2 2anrpynditiat i on” of
the hei ght QlLdJr 194" dtqhet &n%k.? Q‘xdtl.plg @%hglc&ﬁgmér(%mﬁé d;}ﬂ%lrre&' ls 5?1[%&‘131 %?ed n% O

achi eve a speC| mass exanpl e, a contai'ner designe
10 tonngo nasswahmj extednal\seaps 42 GuFgugehsnd 4 theeikigmal @ratph az pamthlrdlgh ndecat: t h e

gorrect anmoynt te%dm il ) cqace?gecf%natﬁxgﬁ r-?urﬂces\{)?t c&oxi\( Rer” Qe\;[c09€ﬁ§dt piNi S

neter woul d ustapl e 26 € user wou NOw how uc ry the
hei ght of t Mtelrnaﬁ]ktraﬂs 27 eyypdaveli @gtlmrunﬁhesuﬁace\oatﬂmcngalhercpss&nd:ehguiew) addﬁ‘noﬁﬁlder
to achieve a nass of ten .tonnes i on teaches, that. t he | ower
e done! by RE R aRed > A 1 Jar o BT LRt e gt PP RS be
poured into gixe 3¢omeam&rmﬁ@ptaamd 18/thGEoihBd Weodof theextental FiRipe 22 BiMHE paRRAL)
the cali brated Saugﬁ: is sinp a scal e that has been positioned accurately

on the cbht af¥fer! Ripfg £4 f*ﬁf ‘é’&&‘ﬁs Eférf?f“feﬁ“%‘?%““tﬁﬁéc‘é‘ﬁaéfs“éaﬁ HAE §EED2k he
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achieve the specified mass. 20 A further enbodi nent of a calibrated gauge

is shown in FR<Es 8 and 9. In this ~r enbodinent) a calibrated density
scal e 40) ranging fromliquid densities of 0.990 g/cnB to ' 1.040 g/cnB, is

| ocated on the S|de margin of an elongated slit 39. Liquid in the container
is able f, due to the size of contaner, there is found to be a tendency for the secondary supports

20  to deform the defined shape of the container by pulling the edge margins of the container towards
the central axis of the container, then in order to counter-act this tendency, the edge margms or
rim of the container m;l)f be provided with some form of structural remforcement. The
reinforcement may be in the form of struts that brace the rim of the container in its intended
shape. Furthermore, the face of the container may also be provided with reinforcing plates to

25  enable the container to maintain its overall defined shape.

The central strap 31 and the secondary supports 25 are made of webbing matenal 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



to exit the container through the slit 3 9. A pair of grooves 42 is
provided on either side of the slit 25 39. The grooves together é_ﬁw
on which a plate 41 is slideably nounted, as seen in Figure 9A g
mar gi ns of theggdeabesedl are provided with a resilient coating) PEESKAHINPH
the formof a rubber, polynmer foamor any such resilient material that can
enhance the liquid-tight seal that is pregjerably formed between the plate
41 and the grooves 42. The plate 41 functions in a simlar manner to a
sluice valve that is slideable up and dowmn in the slot. Thus, the Liquid in
the 30 container 16 is only able tq exit thrqugh the slit 39 after the
liquid reaches the level of the toghé:ﬁ‘amémba@%ﬁl ate 41, marked A-Ain the
drawi ng. Thus, the level of liquid in the container 16 is controll able by
sliding the pl at§n41 u d do¥vn bet ween the grooves 42. The positioning of
the-- ---plate in*{"PREGPIEIS ° °B§F¢é‘t‘fﬁvﬁﬁ’8“t§3 ‘tthtgcﬂétﬁ’é‘F‘t%feéﬁ‘dP*’éiCA@“°‘}n
Figure 9A, idagrapk &l Roti8edpos dekedR@MridrOm&at fok BRerffiHg the chabedrahy htgjld {nhﬁe i qU| d
when the liquid has a~ density of 1.0Q1 g/cnB. The plate is
WO 99| 275330°°PQ‘“PC@'P‘SG%€89°(§E?6’9@dé(B'I“@°t°8t*’§e‘ﬂmtihe upper hei ght of the I|qU| d en
the contai ner, because an excess liquid wll flow out of the container once
the I'i gwd reaches the height A-A of the plate. Hence, the gauge in Figures
8, 9 and 9A act s Theingensiop ralies ¢mihe &actihipiche hass ablllqauct@ablawbetctvemhev@fromfthe
liquid tn thauﬁgg&@a o]E(ﬂ?el flﬂgtceevgﬁ)c onge Lhe liquid reaches the |evel
set by the upper en 9 excess 5 liquid flows over the
end of the plate and out of the cont al ner 16 through the slit 39. The plate
is provigded with holes 43 which are used in conjunction with sone form of
frast eni ng device such as screws to fix the plate to the slot in the
required position. BiqueeMhfekd)est Lpghdo¥olthemhgad bRadimassikyetlre is
concerned essentially with testing 10 whether the structure 1s able to bear
a specified nass) it is appreciated that the weight of the container itself
16 and the weight of the shackles, web, straps etc., will also add to the
total mass that is borne by the structure. Theref ore when desi gning the
calibrated gauge, THetmassispicenstant end is fizad by tverumsf i size bt théykoad snepiGindinttae load
consi dergd p ) =
[ qui A vl urce( o ey PR GREEAY be GRS Qs AELERE et g AR 60
further enbdwi mntﬁ;ancmrautlppa/r W o thadehsiysof the ligiiguy meabuned,thdabouseattan cr eat e
a range of 2 ( I g .
designed to %nggglgf Eﬁnﬁ%ﬂlhﬁtléﬁo “H‘]‘f&ﬁlf‘?fts"nfc’éﬁg‘# #hgétﬁ#ﬁqﬂ% aﬁlgog?% lqr%s‘ées.
Al ternativel te dalss',etmdotohulmddrehmtn thenuthe snasseof thisdiqpidoy didet Heartetivedywishout 0
sel ect the appro ' ) : ts
may al so be %tgovel% ‘? ?gﬁg%vhcg%g?f%%lanodi 1 E:sa ﬁgﬁg%gﬁ&nﬁgg%%grﬁgdrd’%?&
heavy te23l naEdseayoitive we ofioweghiondevinedatdeermainpareatass ofthe lighd.e t o be
suspended and j uxtaposed with respect to one another. 30 Containers are
available in a variety of” standard wei ghts, each intended to create a

l The user 1s able to ascertain the density of the liquid using a hydrometer. Common

liquids, drawn from large reservoirs such as the sea or rivers, take a long time to change
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.



particular mass. A plurality of these containers can be conbined to form
the total mass required. Wen creating an arrangenent of two or @ dAY 202
containers, the overall stability of the arrangement nust be congi4RGS$lec09s
For exanpl e, inW&¥&7330o create a nine tonne load, an arrangenment of a fivc
WO 991 27330 20 Q 1 MAY 2002 PCT/ SG8J00095 tonne contai ner, sandw ched
between a pair of two tonne contai ners, wolfl d provi de better stability
than, say, an arrangenent of a five and four tonne container. For exanple,
Figure 5 illustrates an arrangerrent of three Ioad creatl on appar at us t hat
are suspended from a bdauukf - et : aid Rerdsgad beari ng
apparatus). The apparatus are jUXt aposed vmth respect to one anot her. The
containers 16B, on either side of the central container 16A) are of equal
capacity to ensurén tHaexrmbabiehdshwmfn Rifieesovie # athé madns dnrgieteBminingAlte AE8 bf infaed
above, the upri %ht wal 3%0 nta éje an dvan age of bei n%]
able to readi?{ 88?‘%‘}’?’6’?1%”#%‘“ fi ef?“%‘tﬂ ?1‘“?51%’ TOWRLY Feped 3s regylar
arrangenest geeGt sHage, af least 0hgsk uefgadus that ok adipgeartBd Ng)d nhige dmfahghtucmeiat e
provi de a further a‘%e in that the surfaces of e%ch contai ner are able

vant
to be juxt apd’?é’d"ecqa‘lgg‘é VP 16 SRR el CRIGHREIT nidsnce. PRIPRIIMENtS AT e HivERieR cany
the prior ar tmctMeanme:s@ﬁ@Ed S eGuRFBIORIBOI ShAPB IS loridi 258 i OSAGLRAS Feaily | N
the United Kingdom patents 2,047?,414B arid 2,072,351 are used in
ar r angement s RSFOFDAGURIEFAICHIEONS 43y35CE TN e P luBRaped bags cannot be
j uxt aposed as closely to one another as those containers of 15 enbodi nents
of the present invention that have upright walls. Thus, the arrangenents of
the type ¥hown in Figure 5 tend to take up | ess space than arrangenents
that use the earlier pear-shaped anorp baggs Simlarly, it is
appreci ated that the apparatus are able To bé nore closely juxtaposed when
the base of the container of the apparatus are orthogonal |l y-shaped) such as
e, shape of 2 SRS wh SLAN R en? e RhEAROGIERAS 16 koD o ol
plurality of |oad creation apparatu I's a erre essenatl al ,
that the juxtwpmb,enius;om apmgit gt leastat thosnegioabthe atg/adaaecrtt;@het!tqatd ig trelzbwtaiatr.
| east one gntai.ners in t range t .to be.fi with ljiquid
Fecel ved. 15 onaee FRRRRe RS el o dRp BleeBRIRTBRY e Mol B Pl
Liquid flows ﬁneﬂrwmoﬁmmd weuld homatintaie e the fihalabapl. Withomdighi. in Heeothinatethe S

are in the farmof fle e ducts 47 t a |nte connect.  adj acenf  cont ai ners.
A exanpl e of CEPeCERIFOTOF B AP gl o e B P SRR A e
fl exi bl e duct gorfiéds, doéi¥otth Gunthadh# defiied Ghapk 8herewseriS Alledlt6 Bp atose Ridle t 0 be
connected by a coupling 48 which conprises a pair of rings, one cing on
each of the 30 ducts, such that the ducts are connected when the pair of
ri ngs alrezbgrced tcrget:ﬂwm Whlldenablé the ¥blumBd of the liquell ke af@'&@tbﬁ&i ﬁﬁiﬁlyr'ﬂ)%{mb@plymg
contenpl ate roduce t nection o s, for ipstance) catches
or screw thre %‘i?&éear?&g‘el?és{}’gé? hejght %{th%{q‘t“éf‘ﬂétﬁ doBrwITh SR CHERY 1S epfuERd ‘%"’13
ShOWs how t WO td @atislabeyeHataityBveticannat 184t a2 tiogSilbns i hidiaBRE LBAiquiBR tRr ©
j oi ned together when the adjacent containers are juxtaposed closely. In
t hi s enbodi nmerbytainke Sdﬂatt:oréﬁ&néd wih $0%aipfi gitiieas, Iamrouglﬁécsirsble, tsﬂcﬁ%‘t’ﬂyrcﬁhxrcd
sheathed within t duct . i ~B of. .1 eotHer cont ai Fh é;lmaetr"
con. A, e~; ~on TREEEH fhabfheamount of fivergence 4ass ROt By °emas\7t/|° auid toapi 94ty %‘
| nt er connexst i qsaeseﬁbdaomtxﬁnBsmxmptb,eﬁthee‘:‘rttﬁnmddabcen%m the ria8shest Be N AL, afie
, hape~ 5 orthor~onal |y, because vvhex_g1 orthoeano? \’ﬁilhag%d cont ai Hers are

S 8t d

pi acec :ide byeRwEEe °tf HiE MPSHreTERY P AFRReeTIRLY & he ganigingr 4 f st Resuch as
om r ot aune. | Nio GRYUFY thSie nebesiR piebiSiof Qndingdé. S have rounded

The calculation 1s more readily performed if the base has a known area, and if the base is
30  kept generally level during use. The invention in 1ts broadest aspect does not require the base to
be orthogonal, since it 1s 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 1s easier to arrange



surfaces, the sus;,ended bags rnay have a tendency to snivel, and this
could piste stress on the vents that inter-connect the contai negq \l S,
in those arange:neats that do not have the be,".et:t of upr,ght-wa

contai ners) the sent®m shoul d be designed with sufi'icie.-is sué’ET’5§38’?W3?

che. do 10 not becone taut in the went that the containers rotate sli;laly.
The ve.”.ts are designed to allow Il4urtisto flow through the ve.*. ts (:,
the ~:;~bodine.”,t :n Figure | |, the opening at levc! A-~ is adjusted to

the level required in accordance wits the density scale, as has bee;i
descri bed iy &)ﬁﬂ{?@ﬁtc!ogay‘é\ﬂdte by E,agumﬁ féanﬂgdm?be%&v}gx@sexowsq & B%fa%fesse n 15

e:nbodine. .t at" Fi~sre 1 i tn> >s su. ~ourd eci bie
duc: =- ~ -howevergahat ff@lbas%‘&équafesbeawseﬂt@ltﬁihﬂb@#ﬁmfhwmga@torthhgor@mape | ow
lianc to a h f
contai ner o, Seire XA Rp BpQRmd oflims® G B b e MRt elelf

. ot : ; asr . eentre af gragnty,as corppared tounawe ;longateuhhapcd)txtsas ner is controlled by t'
e hei gi at which the sla 39 vs ~iocke~ ov tt:e slidable plate ul of
;gore 1I. T nere:ore, since the tleWwie ve.”, t is conrec:ed :0t'," e
oce.. ir.g mtheHgkatinas aﬂ;iarenQﬁBad thqwedfbm@mﬂlshmthfelpmm b bedierdt reFipbrexi bl e
duct ~7 wher eve the% fe % dabi v, | ocat ed ?%on; t he ggooves -42.
Thus) the VB PP PHEPIES "‘EF RIRELY PRAPRRES {B° uleEs L S REIPEEY e
sl : tb39 grvamys e thﬁﬂhﬂﬁ:ﬁl 6 tte BuiAmBEete ﬁlcudteﬁfrﬁﬁﬂﬁby ﬁﬁbﬂtrﬁulﬁﬂyhbﬂ}e basrcle
calibrate ensi a e—|0 0 match the 25 positioning of t
openi ng cr 4f% E%//h?gﬂa gﬁh§?‘8‘“ FoRfRR ‘f‘lﬁtﬁd‘ﬁ’f‘gﬁ *HF2PHe W%mf’%d“i’i}“b?fdm de an
| Nt er cofneCigrizht WARWER Be AiBf¢edlini the lcoftexiof Hitingdmeat@8RFAhg of { pludligssumed chat
the vests woul d connect adjoining containers. but it is conceivable chat if
the vents af®¥%fyed in | engths, such as hoses, tht vents may connect 30
containers in the arrange rent that are not directly adjacent. ~n ~xanvit

~s showT in Figure 6 ;n which the upper and | ower apparatus |6ri., |6B are
not directly ad~Hdsawprecapdiiptiy thepmryrppous prasishared bags founpmahatmo WD 99127330

Procedure Fodo Ehbdtonds ﬂ'rfor Qr'f @ﬁ%@lﬂ?&d@n ﬂat%Yxt %Ql% b@%nﬁﬁﬂg/&@&% tﬂe%e%gﬁ@of

prior art, when a nunb bags are used toget her, benefici al
fill thés baljguis ﬂmmﬁmwrﬁéw °f6¥fh€rW‘§1ét%%gbwﬁrcahﬁldea?drﬂammd oft bags

m ght beCO”ﬁong?E Bhlafsel f o drfoWaRABSsHAPe leb@eo%daéd {?g?a?.{bc'ic??%? ﬂgﬁﬂ%nct @

mass nore rapl hat’ ot her bags. The lemis t _ I e bags
si mul t aneouylsyx)road\am nirethe pfiorags e'befprﬂstmala%ls detetrared by@ chiifirhted peighing déyaggsthe

Si mul t aneOUSh x4 3¢ whbho HiRa RN Tl Thabl Y GRS chiMERA O,

arrangement s o N Ura ont al Ner s ar e I nt er connect ed.
Li quid can thow Hyemwsa@rtht het rt-:&yht Glieness the bagsli the gnarfargvrse made of flexible material

20  and allowed to accommodate the liquid by finding their own natural shape without any

restrictions on the defined shape of the bag.

In use of the present embodiment, the load creation apparatus 15 in Figure 1 is suspended
in such a manner that a load bearing structure (not shown), such as a crane for example, is abie to
25  Dbear the created load. The container 16 of the load creation apparatus 15 is filled with liquid.
The density of the liquid is ascertamned with a hydrometer, and then the volume of liquid (and
hence the height of liquid) required to produce the mass specified for a test is ascertained. The
contamer is filled with liquid up to the height 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 period of time.
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



containers in the arrangenent mght start, for exanple, with filling dust
one container, preferably one which is close to the center of grﬁwi$%{gm2
the entire arrangenent. Subsequently) liquid fromthis initially®filTe
appar at us Mows wo oweB3®r nore of the other apparatus. Since therBHr@808095
apparatus in the arrangenent that arc cut off fromthe circularion of
liquid in the arrangenent) the t 5 liquidliés able to find its own | evel

t hroughout the arrangenent, and eventually fill all the apparatus in the
arrangenment. This filling of all the containers is achieved by using only a
singl e hose fid RWWRA shdpdl e shbFadT e JaBARRF 106 WS ES ndfudiafy bE PR IRE k) the
prior art. For exanple, in Figure ~, liquid is first poured Into the center
cont ai ner 16GAMamREWYIpila ghestliky orthggenal wallss Hpgpvasnn giaetmsy hayjnganessly fdve urreht er
contai ner 16416684 H& thiequidad BRbnk ! fMBnba P RS a8 MaSles GOMA 2-%'; la?‘g@ - I'n
Figure 6, another exanple is shown where the upper apparatus 1 Istilled
initially. Onseestiidqugpes iawrhepwd cause bawalls ¢fja) sirerle onen qerped eovtairer tatailgepper

cont ai ner; an 12 Jrhe dawek ﬂ&g@r ak g@ﬁ . The
cont ai nerss 1 E?Ar%\%dgﬁg@lfon%eotcot tqnlectg_ ES cglrtlgt yﬁx{%‘%gt%ﬂgﬁq}e%g%?g?%eof a
| ong hose 37confEmer &hh thopresepnemipfdiniéng ihiowert8i 9Be apsungad treagpdratus, e
respective a ratus. .coupnl i the it water-tight fasten]
rochani sm TORE b R ot of i okl WA 28 Bt BhRE iR EHES
struct ures mmstaidee Becwbabentaficanhd wndantyhifthe W&ts of bulgeaouspedly uhdxdl tHEasfiencEhi s

is achievable,.in the present odi nent ). 30 because, each ope of the
appar at us i n°ftth%wﬁt§re'?’%t’$ “a °a%§’2;8r§ﬁ{°rﬁ ngdlr’)gs as & STRG} ‘Fﬁccgmn‘g%lﬁjémf”&ff when 1t

det er mi ning tdneasERBidOfAs Ishayeti il Figusd (] éhetdmRaCipdnaion@bre of Buch he@bs i THel st may
enbodi nents, .this is a‘ﬁhi lvab}ae gg t he user ensu nﬂ t hat ea%E container is
failed to t hEEHFy ddq™ aiaﬁﬁtm % BRT PG PHYUY} R AR AUPHIZE SHBEPT [REehyTUs lopaisd
exanple) if idwee @88 0THe WMRBS prothdE buficient bracihgli®erfable ftiel co@Bined th het¥A 1€ Ehabé oM a
nearby river, the user uld startt by ascertaining the density of the nver
wat er . Next, *$9quately iprryge sonaerr 1§ fillec puipsieptialiygpathy hopd SPesm)OBRG - TegGHy deree
density net emadds, ik bk GEE LA 8nrdiferadjms§ be Girther deeHr&alvd hl REt LA PIRGE

| evel of water required for each container. Then the containers are each
filled t&%theeephigd mpegdsusrasddfthbed the |iquid density nmeter 20 on the
container. Thus, the total nass of the arrangenent-being the conbi ned nmass
of the individual apparatus-would be accurately determned. In nore refined
5 enbodi ments, eacdWuigphrasariistome) wps 18y montwaet ahoyh poMideprdepuptestyurahagidity
sl ui ce val vegy :hé %&Fﬁ,%&emrﬁ&&%&:@nw@@ Dt Eforh EACHER b R inkRVeients that |
determ ned by the valve) excess water "‘either enpties to the ground, or is
di rect ed t hr ouryreostéess t» manufpquird dccasdinglianugndof baving. theTdpntpner Arvidedyngd paguons
wat er | N 283CHRRRAhakde tohibiding Yeb 08 RRfer biboddpndiduald ¥ighRUW AL &4 Y
its own "determhation neans”. "Since the mass of each 1 ndi \%I ual appar at us
i s guar ant eedeinforhies companentsevvighegnable thegieplls,dn tgeetolremain uprgehp (Tds equifbesthgby t he
i quid densit a1~ W : - ; - r [ by
enaur ed. i guy SRl e Binple SRRRAL sl TRl ORI e S0
appar at us. | riltehesforangspipe 0 arehtthehed er fastened geintermas faceshd the costamepag thowwimar

benefit of ingerc n : . A ' hat

| arge arr anggl; r?g"hrf Q&nﬁ‘fc\ﬁ%,gr hgfff\gﬁ%ﬁﬂﬁ{v?%ﬁ#ﬁ‘nﬁ%fﬁﬁﬁ n%é%%rgﬁ%%e%éln%saf %t‘)’ f éc
dunng t he2sf i | dannainep Mbese senfotcingywoips d0 bentalnits aicglaye Wacget windorcemens tecthe a | ar ge
mass of liquid,  whi i ght  be v . Iy d n

suddenl y bec ocr%mb“ﬁrs f gl%ﬂl'egm?snarﬂ“g%rga%‘t%w]eggﬁ‘g%%ﬁl Ee’rh'g%%g‘ dﬂ%g a%ﬁ%eéﬁage to
commence fi || ¢amgnbote agnghndegret bfjriflhessngimilar to those used i conveyor and pulley belts. The

reinforcing strips may be flat, as illustrated in Figure 4A, or the reinforcement may be n the form
of stff rods (not shown). The reinforcing components may also be in the form of flat suff panels
30  that are artached to the sides of the container. Other suitable matenals are PVC, polyester or
fibreglass. When the container 1s filled with liquid, the reinforcing strips 70 provide stiffness to
the faces of the container which enables the container to mamtain the lateral faces in an upright

disposition.



20 the center apparatus 16A of the upper tier. Liquid fromthese center
apparatus 16A would flow equally to the adjoining apparatus 16B, af‘ﬂAY 2002
eventually to the end apparatus 16C. Thus, the top tier of appar gt us mg;d
be filled whi o sed7ageai ni ng overal | stability of the arrangemeRCI/SC®¥
Subsequently) liquid fromthe end containers would be directed down to the
| ower tier through vents in the formof é&Vongated hoses 37 found on either
side of the overall arrangenent. Next, the 25 outer apparatus 16D of the

| ower tier would begin to fill) and so forth until the overall arrangenent
of a plurality oh adt é\ﬁlbl‘ﬁiﬂh&ﬁ RSN FiguteanB, aﬁdﬁaﬁﬂmﬁweﬁ@m%atdhﬁtm haye a
plurality of containers, "det enni nati on neans" is used which is a

modi f i cat i STEFCIRHETRY 1 Eaéewfﬂwoeqamw? @rgms')‘edgwalrrwn@mngrmtsﬂddm‘r la@amdon i's
shown in 30,y s silids of/%hééan%@blﬂm@t sarficks bﬂhaow;&r 3*9 to WM. Tl @S0
slideably nounted in the slot between grooves 42, ferent |n t e sense
t hat the upplesre devekhabig The rampferamgsratsi7s czgﬂarrm@eiowhéoxfﬂlqmlc matena. FiSkiblidhe
float val ve [ benefi t
o " pr i el B SR TRD R R B o B AP Sl o B R SR ¢ 1
ref erence t ensibre The $thitsi) machren tis fomsefisiipe dr hay befin therformisof soli@dorigéieris-2 WO
99/ 27330 P C ar rovided
oot br SERPHIBERS etarlls ipOhal DAL 2B e ROUANY LS RIS
whi ch |i qui enits7labltie itrer sxfalceidfehmmaa:mhns pokhigle frititese B@atsoN radjras ent

cont ai ners ul d_be connected b nt ' t hat, are

| ocat ed on \gﬁﬂa@éc% “s{nﬁg‘ °cr51rl??°ar|mﬁ i ?vclfssl_ﬁ\rq%ma f%%garﬂer Erf&}{eﬁé’ﬂ‘%é”&f?{ Mher
woul d, 16 | ednits D& placsdtin msxamrmm&mgtemmm theftiostainks 1f theChev®sbrdumBape
fromthe overal l arrangerrent rat her than being directed to another

cont ai ner i *P#&%rrangenment. 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 limted nunber, of the
external Iy facing slits on the same tier are left open without the use of a
10 fl oat val ve. Preferabtyculs B RidigdTHeUmR ey Qhn®pen val ves) is
| ocated at a point where the |IC|UId V\A|| reach at or close to the end of
the fill'¥®ng sequence. So, in the exanple of the filling sequence of Figure
7) all the cont aifgrmeddslfbr deRrRin@¢ittkadasibt He fifidtor MR! I¥RSest BtatRls of Plgutcne
contai ner 16E on the lower tier) which is expected to receive |IC]UI§ only

t owar ds t he 1@R@vigrd Viea further sphancement yhieh *smedwe\i%q follpwipmearanesesrsdos| it s
are set usingidiigndmei ously described calibrated 15 gauge of Figure 9A.
The |l ocation of the open slit or slits (i.e. those not controlled by a
float valve) would tend to be as far away fromthe point at which liquid is
poured igfo the arrangenent. This ensures that by the time excess |iquid
begins to drain through the open slit or slits) the likelihood is that all
or nost of the cont ai Diquid mass (kR¥ =a Liquivgetueie (mApu Ldqhiddeasine@s ofP) | ed. Al
the apparatus in the upper ‘tier are filled tn the sequence descri bed above.
20 When liquid in each contai ner reaches the level of the float valve 4~
the float shuts off the slits that are located in the externally-facing
slits. This would cause each container wiith a slit blocked by a float _val ve
to tenporarilyLiwidmass (kg) = %n@wambaﬁmgeae(xréés@quiddmsat max nguid dowitp (ke rof) t he
cont ai ne?[ into an adj oi ni ng 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 limted nunbe I i ‘g_wm@rds)
the one or Iim te n%%&% CQIQ& ves%g{i ‘ﬁﬁtt)hﬁglro]&s |¥{shgst1 r{:éﬂﬁ%ﬂ aced at the
| ower nost ap;ﬁdimmre mnsbamdlcam)mthId densityand rondaye hesaarear ("It'heemasm whi ch
the liquid i d t f e
of Figure 7 SRETEERE doeF Wi nd b gl Rt Bkl il Ll HERe

| ower ti@dp i éoapramnnsjelxed wab\)e’:omtqlucxaky tbpenly szmable in the Squniram i5)thd khaghusﬁathc)f

fl oat valvesfor all e nuirher aII its
ensures that 'S4 P 8 cRAHT Ja{)i @? é‘"?ﬁ i °§ ﬂ%‘“ L1"‘é"r""ﬂélr %JB?’Ine?ialch{g‘ f %mé ore
any liquidis allowed to overflow fromthe upper tier into the Iower tler

As liquid drains Oéjascdoon

r}us pnncx;r)?e tﬁe load creation apparatus 15 is provided with a calibrated gauge

shown n Figure 8. The calibrated gauge is in the form of a liquid density meter 20. The density
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the liquid level in the over-filled containers begins to fall. V*en tﬁﬁ%
liquid level drops to the level A-A of the float valve of Figu VaY

float valve pyabss@pen, and the liquid in each container stopBCTSEPHINY out
of the contalner. Thus, every container tn the arrangenent achieves the
nght level of liquid necessary for it t@ create its required mass. This is
5 achi eved by using only one |liqgusd source) and obvi ates the need for

havi ng a separate hose for each container. Wen a pl ur aI ity of apparatus
are interconng

te shou hest co |ner I n
the arranJ8ie (? mvﬁ)dﬁs %‘"Wép @ic RS #feg‘ﬁm@a%ﬁ\ﬂﬂ% E‘Cp c? “@Efrﬂﬁ‘ﬁfge e use
of the pr %ermhc(ﬁﬂﬂil@dd mpimbaamastyde:meﬁetcmdqeaagesrr;;bustbmdegm haouward. To

Create a test nmss requi red nunber of apparatus are suspended such
that the P’%‘°B%‘&r‘*?erﬁ{‘j“§’iyﬁ’§gt°d}%‘dla§‘s‘&§| ARG PREHIPAFEIUS. The
apparatus are interconnected. The density of the liquid is ascertained, and
t he gauge for each container _is set accordingly. Then a hose is used to 15
fill oBe of thdnBesmipdimeas of Figyrecl s#iibraied gpuges aretrrry ded an all fer sided 4fthepe

fFilled tobhenGos ﬁgstenﬁam%khmmaﬁ@wo%@é VschE %Jw;secaséwanglmg%&nﬁ;qxtest mass.

Wien the test for the | oad bearing apparatus has been conpleted, the |iquid
i s drai nediefsinsof bte9oayp:a$ a0t L40kwycrm}) evhichds ztdmcx)wnlgebfdba&ma cﬂ@rcshT\hﬁerbla@ can
be fol ded and st or fuyrther, 20 us B Th 9\s‘a‘ct tha&\ﬁ\ resent

i nvent i on SFSVAGT 5° G RaYides an mdigatip, ot ¢ 96 TRBLP MhishyR %“8W°%\l§/\5§?5§hl ng
devi ce) naRMHlel BAdrddrie@adhic®s & Bjecifiel @iaks. Por &xampla) £conikeddifaed folkrdafedXbdM ty toO
flammabl e material s WithOLi t he degree of danger that woul d be associ ated

i f an '@ edPIecEAss WRHG ARG A deasiyangis 28 tpp e P FReFOTI ROrHA! fieS ent

m/ennon, tR8eddfPeh defieveda MEJs DR teR GorAY | TS théterGididHeQdjustHiNVEY Bkt thé L RPWEGRE | Y
per haps, the accurate test nasses created by the present invention can

actual |y Deogrey mesh thearapbihe fiesly of thetiawid ‘{iﬁ?“ﬁtj‘g @B HegEe/ailing liqud densipaym 2002
WO 991 273304 5GT 4RI b ARAALT 108! a3 hivFe bRAGbn e Rt FlALWE tﬂéldenéltmt rates

an enbodi nent of a | oad creating aEparat us that is suspended usin
the liquid, the larger amount of liquid that required to be poured into the container 16, an vxcc

18 versa.

In 2 simple embodiment, the calibrated gauge is simply a scale that has been positioned
accurately on the contaimner, so that for each density value, the scale indicates the height of liquid,
corresponding to that density, that 1s required to achieve the specified mass.

20

A further embodiment of a calibrated gauge is shown in Figures 8 and 9. In this
embodiment, a calibrated density scale 40, ranging from liquid densities of 0.950 g/cm3 1o

1.040 g/cm3, is located on the side margin of an elongated slit 39. Liquid 1n the contaner 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 hiquid-tuight seal that 1s
preferably formed between the piate 41 and the grooves 42. The plate 41 functions in a stmular
manner to a sluice valve that is slideabie up and down in the slot. Thus, the liquid in the

30  contamer 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 contamner 16 1s

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 2 density of 1.015 g/cm3. The plate 1s



suspensi ons neans, in such a manner that a foundation pile 50 is able to
bear the |l oad created by 5 the apparatus. In this enbodi nent, the 24 MAYfgﬁ
suspension nmeans is in the formof a ng 60. The |oad creation appa?atus

i s suspended fr ey bhesiest rig 60 which inparts the mass to the fREUMIEHB{084PS
pile 50. The containers 16 of the |oad creation apparatus 15 are suspended
fromthe rig 60, and filled with liquid tojgreate the specified test mass
required to test the pile. t0O Figure 15 is a side view of a simlar

enbodi mrent to that of Figure 14 which uses two decks of containers. In sone

testing proc re o la=l.. D 1143 ) the | oad nmust b ed in 15
i ncrement s ot‘?1 ngé%sa E%gg%ﬁgﬁlﬁiﬁ@%mtlﬁgdi RGN a’%’%a}%fc?ussc aanp%ﬁcfséafq‘fllgrw zﬁgg‘t" 0555%1
of the pile desiogrinkoade thEhgmdtréwehdsamchenght ARE s gldet Hed%he gh@B in/Bgdret flen
100% of the design |oad, .each . tinme the Jload i orne by the structuyre for
several hour af‘ggf)‘rafﬁ iaﬁ%“f‘\c%al‘fcowwﬁ%graelgq b2 g‘é?ﬁvfliqﬁb‘q%fi h ﬁ% PR ol

the |oad i s degrensaficd ﬂﬁé Emlmli kedthes mgmm g)(rj thEﬁﬁﬁdi(:deLti?Sof@ﬁe gidte ahpattess
creation apparatus are idea suited to i ng and taking, away precise

per cent agés dﬁ“idﬁi’“ﬁiq"’é' tﬁceg‘fi@ﬁmﬁ? > angout %(Sh‘i Wgﬁa@Ffelr‘?ttg'P“élh‘@F g8 dRgplate s
decrease of thenkaad s d3 hAicHRfeCusedmi coyjuR@eR With kehedrrh BARstkAIng BN LA8E as
where the load is created by solid blocks of concrete. In the enbodi nent of

Fi gures 14 andreys o ix wigpi3tedt devlot e rsauirsiiopohy t he | oad beari ng
structure. In addition to foundation piles, other |oad bearing structures
that may be tested include 25 bridges, wharf decks) jetties) and other
static | oad beanngSBerthetesingsf thejesq begrmesrucurs ifcnessef eertpily Hdthdsers may

have a stigul g Fd ish ks L be
et sl hD T B e N e Mt 2 Rt B 0

descri bed by swatainsf itselfdiané thermieight efithe shackifsi welt, suaws etax e1BOsqasd 3¢ e gotalimdss n
the spirit an { I i - d I

The inventi onagﬁgggg%%%%g& ¢ Fg%{eng%&ﬂ%ﬁba‘\s}tgg,%%%&%o[?yﬁatg a%eggglr?égégg epﬁ%}%%%sthat
cover cont ai ntwe seighpgfahatompomntsigtchosiderddms gemefthd ovetrditequatonmstiolcapt ed or
designed specifically for |oad creation purposes. 29MAY~Z CLAI M. 27 A

| oad creation apparatus operatively adapted to create a specs |ied mass
which is s@iitably large for |oad testing a | oad bearing structure,
conprising: a liquid Inpervious contai per; means for fi_.JJ ling the container
with liquid to deeamass kgk=skhigufrpiume mds: trdiensivdk&Pensi- ofPrEHsH ke)
suspendi ng the container such that said | oad bearing structure is able to
bear said specified nass; and wherein the container is provided with
determ nati on neans for determ ning the nass

In further embodiments, an apparatus such as in Figure | may be used to create a range of
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 appro];riatc gauge, depending c;n the mass to be created. Charts may also be

provided for making such modifications of mass.

25
Of Pluralitv Of C .

For very heavy test masses, two or more load creation apparatus are able to be suspended
and juxtaposed with respect to one another.
30
Contamers 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



of the liquid which fornms the specified nmass in the container, the mass
being determ ned fromthe density and volunme of the liquid. 2. ?11 P2 US
according to claim1l wherein the determ nation neans is provided mthe form
of said contaiyghePeiNg substantially shaped as a regul ar geoneR¢TRCB¥MAPe
at | east at those regions that are adjacent the liquid in the container
such that the volune of liquid in said coptainer is readily cal culable. 3
Ari apparatus according to either claim1l or 2 wherein the determ nation
means is provided in the formof said container being provided with walls
which, in u r Ll t S egions..that,are adjacent the
liquid in t%gmc%ﬁgg}g‘géirn.gaif.hgiﬁévgg%zfr%%uotsf n’g"c‘?‘ér%aﬁ%‘r‘fg‘“ ) “(’:?ugc% ?ﬁogd\’/\ﬁlétre%i n said
wal | s, i n usshligri@ngepanatthygerent ifadiveand foeastneabnthines &or egmprsFighats ar e
adjacent any, liquid in the cantai.ner. 5 An apparatus according to any one
of the pr ecéld‘f‘ CSAM AT TRAY O C:tlﬂ%c{?fg’?’@? ﬁ?pﬁﬁ‘ﬁfg‘g}ﬁtﬁ‘ﬁéﬁge’?%d EP‘G‘\gi’itH%’B%?'n t he
form of sai dreesimisiedpeii fignps RYd Sadngbgparatush ae apgaedrushesjurapdsedetuer m ned
surface area. 6. An appara{é}ges according to clajm5 wherein said base js

or t hogon®l . TesPegESoRaf anphen bt cpntamyrslog,onither e of frgicARyrat ePrtameRdfA et im 5 or
6 wherei n sgidi ERSEIS eds@éthe stabiliry MAe 30021 Rahbaa8/ 00095 S 8. An appar at us
according to any one of the preceding ciatnms wherein said determ nation
means i ncludes a calibrated gauge which provides a visual indication of the
level of 1iquid tQ phiicdRd bh&eCRR b gHe WalllTtheRBnthinkd RE MR HG gk bkt has a
particular density. 10 9. An apPar atus according to claim8 wherein said

vi sual i ndi ebleitoreadily dewrmise sl veiums of digwid imthe eonfimer I agetesmey cgpsisipgof a
liquid. 4o~ pmalilﬁefﬁemﬁé}&mpﬁ%wmsraw& 23 WheP RS aRbgel il raPihE GRHIAGDrEAR TS
wherein the ' liquid inpervious I5 container is nade o% flexible material. |
1. An appar sousingrreoidd nge iwktapasedsinsely o anradiapene eadingg. Ehaisie couyastdd e sai d
means for fill] bS] Nk: L i 0 12.
A appar at uS"SE 88, Wil BIE ST R BN Mok Pl OO Ckaont?
means far ematepisi2P4f AMBECoWt2H7386! ars used in hearfgementoéf tharejthanl onki mghtae ge val ve
in the base of GRS GO ALNEH: &Rndsdd af Ko %ﬁé&ﬁéth?rga%ﬁr%o"s’% gogm}n?eré‘&y one of

. ar--l E:d 2 @Rg
t he precedi rFé claris erel n- i he suspensi on nean ormof a

central 1§t r asmbsdinghtseX the peksery énventidnl tiyat hiveomgjght twalls. CBus ahe ofangamaanistof tefrypsai d
container when liguid Ls i,n the contama., 30 14. A aratus_according to
ooy o or T Etedie hJeok o RE R SR el ol RRPRE Bt RESGE bl
partitions bamaphdusibage.nsimilaetl, it happreonaidatshd appbannsbre abie talzagoreclosdie
cont ai ner, satd V\B&) %un{gtioniﬁn as a structural bract. folr1 thhe ont ai ner
when the ¢ Onlflﬁiaﬁ%sf Ot ?l?ﬁsci) ‘a&fca\_tamcr$ yaratus are orthogonally-shaped, such as m
the shape of a square or rectangle.
20

-3

In arrangements that use a plurality of load creation apparatus, 1t 1s a preferred, but not
essential, that the juxta;;osed containers are conﬁectdblc by vents that enable at least one of the
containers in the arrangement to be filled wath liquid received from at least one of the other
containers in the arrangement. Liquid flows from container to container through the vents. The

25  vents are in the form of flexible ducts 47 that interconnect adjacent containers. An example of a

vent is shown n 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 contatner 16A is



WO 99/ 27330 PCTI SG81 00095 29 | ~. An apparatus according to cI@i,rmAlﬂmz
wherein liquid is able to flow fromone partition to an adjonmg partition

t hrough vents located in the web. 5 16. An apparatus according to claim 3,
or any oneYf clainms 4 to 13 when dependent on claim 3, wherein the walls
of the container are provided venth flat reinforcing conponents which
enable the walls, in use, to remain ugtight. 10 17. An apparatus according
to claim3, or any one of clains 4 to 13 when dependent on clam 3) wherein
at |l east sone of the walls bf the container are connected one to another

Wi th reishéote@ivngushe dic }7Bathe ofted dv@asdef WHESInf WA i=8AIcnGn@Sudd Itk Wedksur al
brace for. the contajner when the qont&iﬂner contains liquid. 15 18. An

ar r angerfo M 67 26784t PERPA “EBAEPYR B *ass for testing a | oad bearing
structure conpnsing a plurality of |oad creation apparatus each constructed
in accordance with any one of clains 1 to 17 and suspended, wherein said
plurality of BEFFORBEHE" Sr@nRERTADbSEEIaRIct ReTESFEERINEE POV A Pathot her . 19.
An argf an%%gmau@%%@é Rt G R %C%Bﬁ!ngrs%@ddade@&ﬂ&@ﬁps?&qth@mm?{%us are
connect abl e“by vents that cnabie at [east one of the apparatus in e .
ar r angen®ipaourage Be 2EREIneePnRneHs Fore tARings It @awisy edet fronPHingte bt roneedt her  of
said plugabily X N . 4ac, Epg.to. gl aim 19

e el Bk R A R b e PRk BS S ami

t 0 i nt er vombTtntgdjcanehthe appaners.uSius30 tivke artimeswhisamt dpparharuse agedr ding to
any one | aj. L | L -abi L Lty - <l oa I,
structurgg"t‘pg‘"g e‘g@%cgﬁ%ﬁ?'itg%vcbgéﬁéﬂ%gi&gﬁg Jé&hlsxf\rﬁfn%%%’ %otp%ggc Bge of an
ar r ahgyeneertbeamuordi NG thovanithanke whaglewmeat8ighdy20 for testing the ability
of a | oad bearing structure to bear a specified test mass. 23. A nethod of
testing the ability of a load bearing structure to bear a suitably large
speci fi ed testThamsss are despnesiondohgusitte fsw drougtisicngnis ugpenshiorimeans t o
suspend at | east one.l.oad creation aratus, such that the |oad bearing
structur g‘%“‘? gbfhé P aél(rljcveca" "g’g\elé ia?Jf‘%%Ptr?at?slcVé:} BAPES DY P8 8d T eat i on
appar at UslensiRischi Pk dtdSie SOMERNSI cagneandn @it BlgirBpRind 0 Usoweostt @iteirasehd | |1 ng
sai d contai, n%r wth liquid to create sai.% speci fied nmass. therein; and using
det er'fi n&MCBHMBEH S 1 HFoVi HEAPEINSAF T B Aer P st er M haT 8T 4% iss of
the |i quiagiewbikdand! QF Bbect fie osPREk Tib@d WraB et Becdube wa@Bt:aé Reliredt:h el FBRESobei ng
determned fromthe vol unﬁmand density of the_ |i qL{i_d._ 24. A nethod |

accor di nd"'t P ETEF YT R FEIN SR TREREY 40TV B PRATET &pc 61 st ai ni ng
t he vol ungorid cB@Rsitycdtroidieyl theptghi andhéthes ehyo defi@ke s REsidiseAass of
the liquid therefrom 25. A net h01d according to either claim23 or 24

wher ei n tHeP TeRUET h NEETE RS ABENYS NE BT dbPRST = [e ™ SFFRRF ™ &5 PP Tt ai ner
bei ngopr oydueted abvk tdfldvathkdigiieGltxabld dudS€, wad:evetl Pk ipBkd s AldabrRasdkeathichhase
regions that are adjacent the liquid in the container and said container

bei ng pr o¥PHE8*wi th a base that has a predeternined surface area, and
wherein said nethod involves the step of cal culating the volune of said
liquid by multiplying the base surface area by the height of said liquid in
t he cont ai ner Sﬁa e VEr APHFMST PRETEHTAN H1PT RENTATFESSIRS $1E {11t dRijog mav be

t her ef r 0MerRQeaty HEEHIQE: AGEOKGols dr0hELAbAed A MG LRI SRE do IERIOMLL NVl ves
the step of ascertaining the density of liquid and thereby determning the
anpunts of PISIPBING Offhe RPSfecTRcAss by the plate 41

The function of the vents 15 to provide an interconneciion betwe=n apparaius 16 1n the
arrangement. [t 1s assumed that the vents would connect adjoining contatners. but it s
concewvabie that 1f the vents are formed in lengths, such as hoses. the vents may connect
30 containers in the arrangement that 2re not directly adjacant. An exampie 1s shown in Figure 6 (n

which the upper and lower apparatus {6A, 6B are not directly adjacent.

AMENDED SHEET (Artcle 34) (TPEA/ALY



fill the container in order to produce the specified mass. 27. A nethod
according to any one of clains 23 to 26 wherein said apparatus

constructed in accordance with any one of clainms 1 to 17. ~1 %ﬂﬂW&Q@@@
31 28. A nethogoageeingi ng to any one of clainms 23 to 27 wher ei nPET/RGAWPIL vy
of said apparatus are suspended ~n accordance with the arrangenent defined
~n any one of clans 18 to 20. 29. A nethed according to claim28 wherein
liquid is poured mhally into one of said plurality of apparatus, and
liquid fromsaid one apparatus flows to at | east one other of said
plurality of apparatus. 30. Agnetgodgagégrg%nﬂ to qlgin129 wherei n one of
nore of said other apparatus val ve whi ch prevents
the liquid from escapi ng fromRBlimehzpditaionsecadAppiiak the liquid is
constrained to flowto at |east one other of said apparatus until all the
apparatus in the arrangenent have been substantially filled to the required

level . 31. A net hogle peQbivhig & tinbepdiMaRQrovbed Rgeth&ait (b bedNeRI toShlBthE baat
val ve that is opened and cl osed bé a fl oatabl e nechanism 32.
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liquid inpervious container; nmeans for filling the container with liquid to

create the albtheibpgssimplipacoushies Bimper affipses myselief Bandie R a1l hebagsysipeipatavslyt he
cont ai ner such that said | oad bearing structure ~s able to bear said
specified nmass; wherein said container is provided with upright walls which
are arranged and pafastiaEr prerdahindde preseplanenfion aTengemenss efpepletlivieé | qui d
t herei nyq SO i i c 1Y) : {her
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specified test ss..35. Use of an arr nt. accordi,ng. to any one of
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speci fi ad t aguidiasise ¥md id ovaadcreCthemphonnthe ppaigahers, aad ecmdialigfillallgry one of
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hose or pump, rather than 2 number of hoses as was required in the prior art.

For example, in Figure 3, liquid is first poured into the center contamer {6A. The
20  adjacent containers 16B on either side of the center container 16A receive liquid that flows from
the center container 16A. In Figure 6, another example is shown where the upper apparatus 16A
is filled initially. Onc;e the upper apparatus 16A is filled, liquid exits the upper container and
flows down to the lower apparatus 16B suspended beneath. The containers 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, 1n the present embodiment,

30  because each one of the apparatus in the overall 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 ensunng that each container is filled to the correct height necessary to
create the specified mass. For example, if the embodiment in Figure 35 is to be filled with water

from a nearby river, the user would start by ascertaining the density of the nver water. Next, the



37. An arrangenent according to any one of clains 18 to 20 wherein the | oad
bearing structure is a hoist, crane, davit, winch or other simlar 1‘43&&2”02
bearing structure. 38. A nethod according to any one of clains 143
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sequence described for Figure 7:
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The containers in each apparatus are provided with calibrated slits 39 on all four sides of
the contamer walls through which liquid is able to exit the container. The slits 39 on adjacent
containers would be connected by a vent. However, those slits 39 that are located on a face of the
container that 1s not adjacent another contamer 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
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, n 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
gauge of Figure 9A. The location of the open slit or slits (i.e. those not controlled by a float
valve) would tend to be as far away from the pownt at which liquid is poured nto the arrangement.
Thus ensures that by the ume excess liquid begins to drain through the open slit or slits, the
likelihood is that all or most of the contamners 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 45, the float shuts off
the slits that are l(;catcd in the externally-facing slits. This would cause each contaner 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 contamers
in the upper tier are interconnected by vents, any excess liquid in any of the containers can
ultimately dram 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 tn the arrangement or tier to which the liquid 1s expected to

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

the middle 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 extemally

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 limited
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the liquid in each container stops draining out of the container. Thus, every contaner n the
arrangement achieves the right level of liquid necessary for it to create its required mass. This is

achieved by using only one liquid source, and obviates the need for having a separate hose for

each container.

When a plurality of apparatus are interconnected, filling should commence with the

highest container in the arrangement, since water only flows downwards.

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 bearing
structure 1s 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

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 liquid 1s dramned

from the apparatus by opening the outlet valve 30. The bag can be folded and stored for further
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

were to be required.

With the present invennion, the need for a weighing device 1s obviated. However,

ironically perhaps, the accurate test masses created by the present invention ¢an actually be used

for calibrating such weighing devices.

T1109& ()-z@ 109 () - % 109%& () - J| dEYNET/SG98/00095

qr

S



10) @ W+ >+++$, }A2XY7! 1 110% & ()-L310% & () - 9@L0% & () -!{9&10%/ b/ & () - y&niL0
% & ()-13 %0%/}/ & ()-f$,,;-.~////wxXND:!!10/10/10/7, 2 1 MAY 2002
109% & ()-f! X&3$109%%/ ?/ & ()-2!a

Co#109%H H & () - W@ATYBI% () -1 $: $10% /& ()-,/"/{///O00dEND:; | | 10/ PCT/SGI8/0005S
310%1&' () -1 MO ()-y10% () - 3L0%&: () -,

yT10%&' () - &LO%I&' ()-0617112* 22dEND: ! ! 10/ | 2810%m&' () - 310%1&' () - L0%1& () - |
@O0%& ()-3 10%m8& ()- 10%r& ()-222233f 33dEND: ! ! 10/ ' 10%r& () - $10%1& ()-1 "

10%r&' ()-110%& ()-1 T10%r& ()- 10%r& () - 34+445g55dEND: ! | 10/ 110%& () -
&010%&' ()-- @ 10%&' ()-f +10%m&' () -Gompressive Load Testing

10%1& () - ( 10%&’ () - 5676666666xmbCl | 10/ 10%G8 ()- 10m 10m 10nL910%r8: () -
710%18 () - 4g10%1&' () - &310%1& () - 68999Q : }A2nbCl 1 10 ' 10968’ ()- y10%& ()- &
109638 () - "~ 10%% (Bigurd 044D@Statesah Smbd@ﬁ@iﬁ&‘fé)oadmrcating apparatus that is suspended usmg a

5<=2=>?{ Y7TnbCl | 94 0%CGE 0UEGE! ( VR ()l %

| " 10968 ()-! S 5(“}"“”7‘&1)5}39"%. SR %B&H&Q (304 &"?ﬁ%(‘%‘ﬁ“@i FRRRALY( ) -
10G 10G 1GGGAOMPAafs- Irﬂthﬁ%ﬁ&oc(lmcﬁt@ﬁeﬁiﬁwﬁlﬁm)ﬁﬁgm' it lROmrof 3 n bO.

. mMLO%r& ()-!1(10%m& ()-! P31 9% 10%&' ()-! @ 10%m&' ()-! 10%m& () -

EEFFFFF) F+FbCl | 1s10%W&' ()-F 1098 ()-, &L0%& ()- 10m 10m

The load creation apparatus 15 is suspended from the test rig 60 which imparts the mass
to the foundation pile 50. The containers 16 of the load creation apparatus 15 are suspended from
the rig 60, and filled with liquid to create the specified test mass required to test the pile.

10

Figure 15 is a side view of a similar embodiment to that of Figure 14 which uses two

decks of containers.

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 1s applied first at 25% of the 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
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, jetties, and other static load beanng 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 or

methods 1n general that are not adapted or designed specifically for load creation purposes.

~
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2. An apparatus according to claim [-wherein the determination means 1s provided in
the form of said contamner being substanually shaped as a regular geometric shape at least at
those regions that are adjacent the liquid in the container such that the volume of liquid in

said container 1s readily calculable.

3 An apparatus according to erther claim 1 or 2 wherein the determination means 1s
provided in the form of said contamer being provided with walls which, 1n use, are upright at

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

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.

5. An apparatus according to any one of the preceding claims wherein the determination
means 1s provided in the form of said contamner being provided with a base that has a

predetermined surface area.

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

~
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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 1n the container,

30

14, An apparatus according to any one of the preceding claims wherein said contamer 1s
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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container contains liquid.

18

18. An arrangement for creating a specified mass for testing a load bearing 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 ability of a load

bearing structure to bear a specified test mass. N
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volume and density of the liquid.

24. A method according to claim 23 wherein said method involves the step of
ascertaming 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 regions 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 contatner and determining the value of the mass of the

liquid therefrom.

26. A method according to claim 23 wherein satd 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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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.

3L A method according to claim 30 wheren said valve 1s 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
suttably large for load testing a load bearing structure, comprising:

a liquid impervious contaner;

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
1s able to bear said specified mass;

wherein said contamner 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 1n the container is able to be determined by reference to the density of

the hquid.

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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HS%& () f57 - / 0[}%%?'%5 Zr?angement according to any one of claims 18 to 20 for testing the ability

of a foundation pile to bear a specified test mass.

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

1s a hoist, crane, davit, winch or other similar load bearing structure.



