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BACKGROUND OF INVENTION

Drilled shafts or piers are often used in the deep foundation industry because they
provide an economical alternative to other types of deep foundations. Drilled piers are
typically formed by excavating a cylindrical borehole in the ground and then placing
reinforcing steel and fluid concrete in the borchole. The excavation may be assisted by the
use of drilling fluids, casements or the like. When the concrete hardens, a structural pier
suitable for load bearing results. These piers may be several feet in diameter and 50 feet or
more deep. They are typically designed to support axial and tensilc compressive loads.

Piles, usually made out of concrete, are generally used to form the foundations of
buildings or other large structures. A pile can be considered a rigid or a flexible pile. The
purpose of a pile foundation is to transfer and distribute load. Piles can be inserted or
constructed by a wide variety of methods, including, but not limited to, impact driving,
jacking, or other pushing, pressure (as in augercast piles) or impact injection, and poured in
place, with and without various types of reinforcement, and in any combination. A wide
range of pile types can be used depending on the soil type and structural requirements of a
building or other large structure. Examples of pile types include wood, steel pipe piles,
precast concrete piles, and cast-in-place concrete piles, also known as bored piles, augercast
piles, or drilled shafts. Augercast piles are a common form of bored piles in which a hollow
auger is drilled into the ground and then retracted with the aid of pressure-injected
cementatious grout at the bottom end, so as to leave a roughly cylindrical column of grout in
the ground, into which any required steel reinforcement 1s lowered. When the grout sets, the

pile is complete. Piles may be parallel sided or tapered. Steel pipe piles can be driven into the
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by measuring the vertical displacement of the pier (corresponding to the movement of the
upper bellows plate) as a function of pressure in the bellows. Likewise, end bearing is
determined by measuring pressure against the downward movement of the lowcr bellows
plate, as indicated by a rod affixed thereto and extending above the surface through the {luid
pipe. Upon completion of the load test, the bellows are depressurized. The bellows may then
be abandoned or filled with cement grout, and in the latter case becomes in essence an
extension of the lower end of the pier.

In that case, the non-functioning testing cell serves as the base of the pier and may
thereby compromise the integrity of the shafi. In practice, a drilled shaft employing the
“Osterberg cell” is often abandoned after testing in favor of nearby shafts that do not contain
a non-functioning testing cell at their base. Because it is wasteful in terms of time, materials,

effort and money to abandon a formed shaft merely because it was used for testing, there
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structure and the second portion is proximate to a second section of the structure. In an

embodiment, when a pressurized fluid 1s injected between the first portion and the second
portion, a load is transferred to the first section of the structure and the second section of the
structure by the pressure of the fluid on the first portion and the second portion, respectively.
In an embodiment, the first portion is attached to the first section of the structure and/or the
second portion is attached to the second section of the structure. In an embodiment, the first
portion and the second portion are proximate to each other before the pressurized fluid is
injected between them. In an embodiment, the first portion and the second portion are
separated by a separation zone before the pressurized fluid is injected between them. In an
embodiment, the first section of the structure and the second section of the structure are
forced apart by the load, thus creating or enlarging at least one void in the structure. In an
embodiment, the pressurized fluid fills or partially fills one or more of the at least one void,

thereby increasing the surface area of the first section and/or second section effectively
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vi ew of a specific enbodi nent of the present invention.
specific embodiment, grout, concrete, or other material can fill one or more of the at least one
void in the structure, such that the first section of the structure and the second section of the
structure once again form one contiguous structure.
In an embodiment, a self-sealing fluid is used for the pressurized fluid. In an
embodiment, the self-sealing fluid fills or partially fills the one or more of the at least one

void in the structure. In an embodiment, the self-sealing fluid permanently fills or partially

fills the one or more of the at least one void.

BRIEF DESCRIPTION OF THE DRAWINGS

Figures 1A-1B show a sectional view of a specific embodiment of the present
invention.

Figures 2A-2C show a sectional view of a specific embodiment of the present
mvention.

Figures 3A-3C show embodiments of varying cross-sectional area.

Figure 4 shows an embodiment incorporating a ring cell within a pile.

Figures 5A-5B show a sectional view of a specific embodiment of the present
invention.

Figure 6 shows a top view of a ring jack in accordance with an embodiment of the
imvention.

Reference will now be made in detail to the preferred embodiments of the present
invention, examples of which are illustrated in the accompanying drawings. Wherever
possible, the same reference numbers will be used throughout the drawings to refer to the

samc or like parts.
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Embodiments of the subject invention are directed to an apparatus and method for

testing the load bearing capacity of one or more structures, such as piles, shafts, or other

structures. In an embodiment, a load cell is provided that creates a void in the structure being

tested. In an embodiment, the created void is used as an additional load applying area for

testing of the structure by filling the void with pressurized fluid. In a specific embodiment,

the created void is filled with a self-sealing fluid. In an embodiment, such a load cell is used

to test the load bearing capacity of at least one pile, shaft, or other structure, in which, for

example, the load cell is incorporated into. In an embodiment, use of such a load cell allows

the use of one or more of the at least onc pile, shaft, or other structure after testing as a

foundational structure such as a production pile. In an embodiment, a ring, or annular, load

cell is used. In an embodiment, use of the testing apparatus and/or method, increases the

desirability of using one or morc of tested piles as production piles. Embodiments of the

invention can be used with a pile cast in place or drilled shaft pile.

An embodiment of the invention relates to a method of applying a load to a structure.

In an embodiment, a hydraulic jack is provided incorporating a first portion and a second

portion. In an embodiment, the first portion is positioned proximate to a first section of the

structure and the second portion is positioned proximate to a second section of the structure.

In an embodiment, when a pressurized fluid is injected between the first portion and the

second portion, a load is transferred to the first section of the structure by the first portion and

a load is transferred to the second section of the structure by the second portion, via the

pressure of the fluid on the first portion and the second portion and/or via the pressure of the

fluid on the first section and/or second section. In an embodiment, the first portion is attached

to the first section of the structure and/or the second portion is attached to the second section

of the structure. Tn an embodiment, the first portion and the second portion are proximate to

each other before the pressurized fluid is injected between them. In an embodiment, the first

portion and the second portion are separated by a separation zone before the pressurized fluid

is injected between them. In a specific embodiment, the first section of the structure and the

second section of the structure are forced apart by the load, thus creating or enlarging at least

onc void in the structure. In a further specific embodiment, the pressurized fluid fills or

partially fills one or more of the at least one void, thereby increasing the surface area of the

first section and/or second section effectively normal to the direction of the load, of force, in
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the second portion is attached to the second section of the structure. in
an enbbdissEnt gmbhdinfentssif thpodubjconinaadidanhe second portion are proximate to
each other pefore the pressurized fluid is.jnjected between them | n an
enbodi ment,, igh FPPLPbrtign ¢ fnaféﬁ%lzgfé@aﬁ%* pl&}eﬁegrioea%ens@s PEtRYIYY a
separ agj Pihe 288 d R HAINS tH B s NB8GHEf 6 Srfidibtedor S1d aﬂl@ﬁlfe%gc&lgts\e@m dfpm In a

speci fic enbodi ment, the first section of the structure and the second
sect i ostngturther pile, Uotny oac apatifunes stiuepar Upop infeetibroall ¢ subfuserd rapatuinhgf or

enl arging at ast. one void in the structure. In a further specific

enbod: Rt S5 neBUGRGL st Poigf ofd USSPl i i e SRR e o
the atcdie@dte 8RBy YiOhdeachNBR@DYesiNGE 8RASNGphia€os BF HIRCEn AE R gQbust MR cukd St
section and/or second section effectively normal to the direction of the

| oad, BF© f&FE EcClion angDsoEDY/sedBE4 IPCTLRISEPTII0BT 0TI contigppisabuciwia ftahe

pr essugi ui c. . | dj he i e | a

O oot of 1 aad Poflr ol ERACHERRL p 0F SRR RN L2 BT, BehRT 2

pr essugdcrien fnkalinchich the preMarizeigluly diadloe fAdvafisgeanlybentusdtiom bl thhe

subj ect invention, .In %n enbodi ment, a_nmineral oil based fluid is used. In
an enbBustered Tidydnta the a04d befwgen ihe fiisedr 10 afFtioRbodihrerie allews Midr aul i ¢
fluid : essqbicl i | &t Li r N & gamn dency.
The. hyBratlr e oy g San have T R s kL FPELRLol B A Rbere
conponsxntisnfsotahéo agdpabhych lhrgcaforentodiaems prassied bf sresduringl fllidi d'his used.
ol 1 SBTRE P b REANBEN o E LA SBR R F1§2P (BeF HEREht Ky TH PV ds. or
cracks g dheLMS $RH RYUrOW.-orlBn@BiceARO RN ptGrSRl frufe ) igpkidiided esul t's
in a permanent, flexible seal. In a specific enbodi nent, the self-scaling
f1 ui d fgidacamhlearh cadutniconcodtef o1 ethdt farleeg sluigaamdi dal @ows colmiretdeors pther

pol ymers,, and/.or. congeal i.ng, agents that inter-twine.apnd clot to form an
Poporvhaie e st EBIAERe S BrRb e Aiict oS o b of BefPles et i be
used i theefiRpdidRAtS BF duhensdbh@Ghe seoaatddibd BEMderudut, alo8gNefn lihdr ted
to, Slinme(r) and AMERSEAUD. O her hydraulic fluids are knowmn rn the art and
can behydewdifillce patsishetncgai fome osupjréigroyshiipion.



In an enbodi ment, before the pressurized fluid is injected between the
first portion and the second portion, the first section of the structure or
pi |l e, andwoheligee@nd section of the structure, or pile, PCOUS@IB3™ONt | gUOUS
structure. Upon injection of a sufficBent anount of pressurized fluid
between the first portion and the second portion, the first and second
portion can nove away from each other, resulting in the separation of the
one contiguous structure into a first section and a second section. The
separ at i on ©he flhel wné tc apily guouso stpacct thediisnpa@tian bind dte Seatd pmtiamdnd
second_section create% a void B%%me?n t?elfirgt sept%gn ﬁnd ghﬁ second

sect i ofi" 9RO WRF YAIE RENYEBLIURTSL UL &Y 8!l AR HiroshContvaeHPRgEBHE £4P O

i nt r odugtdcewdh o Mg PLepadehZ&dhlHdt’niiRte PhacyBlydy RatvesRg s fsivssd . or
top, section of the pile allows the pressurized fluid to apply forces to

t he wabd gheopresstusizebillgid suhtlaces! ohy tierksfthatsmaantveleponth seetibodig)ensoa as to
apply a much. | arger force, f.qor the same pressure of pressurized fluid This
P ove e sk 75 e B0 Fapan et SR B PLREPY ol b RS HLE g s

achi evgdihe Pressi@iRd PRI Tige ddnldn@ition@EIBId @h haSER MA@l OfietRlerGRALTAld, Can
repl ace the pressurized fluid, or the pressurized fluid can be a grout,
concr etrsl/orgthe ghpyaicah g dirdsgiog| Tyids crahga\teﬁée Giount ot barderr aisedagadh it

har denf)lrc'igr H H ro?%gwm%ﬁg%tak& Foh]efh HullPLs dofs tfl@?re@g 1‘lz%§%i(9 ﬂfﬁéﬂ%ﬁj Lp t he
structure, such that t first section of the structure and e second

sect i otartafustdnebElimes,uthe, tib abg thé phestlhechaf denedhdrtiéd etn rat efécald emte
again form one contiguous structure. VI)%gll/146644PCT/U82011/037031 8
The f1¢Andoledly boatdppt ¥ hear e 1 naqsp Shadtle Bowes: ft feast Inln 8% nadoteHBa s econd
portio f il Re,0r, | the.fi j |4 ® and

t he se%%ﬁgggbgf%%ﬁ]§?96P?26§g%9%ga?zﬁ%ggggdﬁ??ﬁ£gﬁ?%%$§£{%g?nﬂggﬁghg)or can
har dendaysseich th®rtiefees abdyed & ®ebipbdathe nguideditating and edhensecetrerypactissur i zed

fluid to, help seal, any | eaks that devel op. | n.an enbodi nent, a.
omont it ok s it Blens ok s itk REY Tl dnER HRRM 1ot shdifieni ng
f1 ui dsgmBames:, ¥HePa S rtaneepdk §:aHMezREd fuk ‘tﬂed?reg-@u@iZG& MRRE ahtilons téslnu'%qis can
have the anmpbunt of retarder used varied, and/or the chem cal type hardening

f 1 ui dsacsamphished adehembarmthampatiardbnepoxyset heardded whicn o diane toohayerikd ol  how
| ong ihm%%§3§nfor the fluid used as the pressurized fluid to harden. In
various e oflhents, the tinme for the pressurized fluid to harden can be
sel ect ed anth goahbv@lihes, the sbaclate kaastt fdmhobtonde BpbthebMatctiARMhd Zorfiour s;

at least 1 hour and not nore than 24 hours; at |east 1 day and not nore
than 7caaBRscashmguad of pytielly7agyyd thenydratic defke It AnsMB0digeps e sEK R ti me
is all - . 4 - r-eguj | : Y i ons
and t ot Fa Ry PEPRTR LSRR ALEPS: bERHRE T R Ek: SREIIR (%

f unct i anothémstacape kndwic iretbadi A, exemeleptet hyofaudin jaghooay beaattabledus el as t he
pressurized fluid until the testing is acconplished and then the other part
D1t heTeboxyEe A e e A b P S G OB RAD A Ko 1 PP RS

I'n an grbeaidaR Y ihd N@ralit Y& i§ Githche@ (5 AR el LLAROTn 6RPBEHEA® AL, 18 RBHnd
material. The form can be cast around or partially around the hydraulic

j ack. portian odrthodiydmentc jackes sttpdeduethe getam @y Waen ithg ppiskwized Hbudydr aul i ¢

jack can Sition in the structure using.a kebar .cage or other

Ut TR BN i RF Pl oM SE sl PR G B PR 4l Bl

at t achgdht gedohie pbeharlin 6 Agectisi ST xpaldiACkate jabk AMle QY scQbMEPorSbA dhdifie known
inthe art. In an enbodinment, the first portion of the hydraulic jack is

at t achiedihe samnpdogagpar Incageher ppbagingib e psand peHBENsBE VI b e v heofist he
hydraul | ¢ ] i t [ " - i fluid is
v cor Bth i dite Rl fPEnuis Do IR T ARt h T S B BTN e d

port i ofurthan cmby@nieel, dbihvietiost fatise and thep@tdndporition andlier &cthe Gstqiorttatpansi on
of the jack while the second portion remains in the sane |ocation. In

anot hedeivpisi PREHPN MEKe i Ene cHErai8n noves rel ative to the first portion

inadrectjp ' , ' - ' ti f nsi.on..of the
Rk, In e ForcRaiE Rk RRAE IR Spg ALCR bR pBALEET
por ti oportiior @endshd keeofid psttiopotiel vt povdios exomding approaimaolyethe ehat irvietiteco each
other. . Iln a specifjc enmbqdi nent, when tge pressurizeg fluid i S

i nj ect BOFIHEY WENTFRET £ 8¢ SHOET HUGRd™ 1HE YebIRAFSHPTDATNegEAF 9 &he
portion maintains approxi mately the sane relative position with respect to
t he second portion in one or both directions orthogonal to the



WO 2011/ 146644PCT/ US2011/ 037031 9 direction of expansion of the jack. In an
enbodi nent, when the first section of the structure and the second section
of the stwocbuwreaeane forced apart by the |oad, the firsPCTaSRI003TIOVES
relative to the second section in the%direction of expansion of the
structure while the second section remains still. In another enbodi nent,

t he second section noves relative to the first section in the direction of
expansion of the structure while the first section remains still. In a

f ur t hedirentioo dif rspansiopotflihe frek f inrat erslerdimont, awhdn tiefistswhidn of thd snicmve when
the firsgy section section. no r Iat'v t.0 h. other. In a
enboct HEhE SR RIS PF R BudEro hear RN arel ichi Faronl e Sedibime Boet s on
of t her&étrvlé% WEesRbEd fRfierh araditeclyn bhexﬂdaaﬂn drhigs §ihuchire S@ELItRNsd¥BhAT @i NS
approxi mately the same relative position with respect to the second section

i n onesestiobaErAaias seldt ingmethsr cRBgBINEING.LIBC SHfONd| seelet BAVet reiiyans itomiist t he
struct W }Iptht%rhn%gég‘cﬁrg &igéé%%%&&pgf ﬁlx'e rs%&tlulocr\x lele %)égﬁ‘glﬁsjeg?o ].{_?n‘}d.lql% ﬁ(ltllr ch;.]i ur e I S

approxma?n drrection of expansi

a part mmbﬁémmsﬂ)@ﬁhtrreﬂmq thé Aest sédtivatayd ehd @C@ld/ﬁfchbmﬁiovawmn tlteh(érsf $ercﬁbn
section js a top section of the pile, the second section is_a bott
sect i oﬁldoqiec'@%swlp@ mOcVﬁée Rja %ﬂﬁqbb ol & %@qlmé@few USR] F%?“Plhof he

pile, suchLhal hded L ,gd Qﬁ%!hy Rl sah&mla E:qyllc'e&: %tﬁe %ﬁowﬁﬁt' on

and t he second portlon 0 raulic jac is a b tto portion e top
port|OﬁmoﬁnhhmﬁmmdamanMmﬁapﬁﬁnﬂnmbebp@sp@m@me@ube@mmmuheMi@pombﬁrnmﬂ of

the pile and ott.om portion of th draulic ack posi ti oned above
e boirt 818 SelpiTof toThE Br4e@e! foh 1 ratEn A EMbaa REAE SBpBT Mot of | the

Cross- s@65diRRAl, B¢ @ﬁe&fontéleexﬁj%l&p'b? N s@ReR 19%[)]5ﬂoQﬁn£élyttB§ same as the
Cross-secti Onal area of the bottom portl on is open, such"that naterial,

such aén@mmnmépgxm@po@fﬂwamﬂlor other materials, can pass through t he open

portion of e Cros ti.ona re f the to ortign an e ortion
F" e or os b SR RERERRERUENS) B SPudhebirobPRrBRk LA Crisbin RER P onch
mat er i gdctieRRf PRS pild, tREsabaY Scdtha it apbRht kol @fhied pie, tthe hb@htiejderrs i on.

I n an enbodi nent, such material can ﬁﬁfs from bel ow t he bottom portion to

above Poreliansg Ysatidallgnn the pile, sychathate fisolisheationt oethsidalic daskatsca 491/ or
the re &Iﬁo{f%ﬂg tqmsse'cé?x\ﬁfé&ﬁﬁh %tf?rheslltl raml ‘g%?{s 3 GO ?E&ngf TROR Jm BF“ al,

and th erial passe roug ortron o Cros ona
area ofhetH‘ydrduth tjaitn qao bt ipositiama }bchew ommppsecmarodsf tbé pilbent tmmmenpammal area

of Lhe,L 9B ReILLEn, 82 he spear s Sinks Lnio the mierial, The miprial
top porhhONnRRY o RGPS (ROLIQB@bniinges bR RHCHIrABRlandTLForAbn ifgr DOt L OM
portion, and can fill the open portion of the jack from above the jack to
bel ow trioes- gsea:uknamrqamg“ theobatni pertiofi is drenpidck, tha uederiatuch he coropets egoiton of
the cm or ojlﬁc;r4rgz§té§ﬁscyaxy%gs%]flrloggh7 81%10})%11 portion of the cross-sectional area of the top

portion and the open portion of the cross-sectional area of the bottom portion. In an

embodiment, such material can pass from above the top portion to below the bottom portion.

In an embodiment, such material can pass from below the bottom portion to above the top

portion.

In an embodiment, the hydraulic jack and/or the rcbar cage is lowered into slurry

water, concrete or another material, and the material passes through the open portion of the

cross-sectional area of the bottom portion and the open portion of the cross-sectional area of

the top portion as the apparatus sinks into the material. The material can be passed through

the open portion of the cross-sectional area of the top portion and the open portion of the

cross-sectional area of the bottom portion, and can fill the open portion of the jack from

above the jack to below the jack during formation of the pile, such that the top section of the



pile and the bottom section of the pile are contiguous through the open
portion of the cross-sectional area of the top portion and the open portion
of the crweesg@sti4dnal area of the bottom portion. PCIrUSan1@steedi nent ,
when a pressurized fluid is injected Wetween the top portion and the bottom
portion of the jack, a load is transferred to the top section of the pile
and the bottom section of the pile by the pressure of the fluid on the top
portion and the bottom portion, such that the top portion pushes up on the
top sepilé aml ofc Howenmpicecro@ofithorpilches baiticamupdrdighnhpupdesordonof die drbe- bot t om
section of the pile. The top portion and the bottom portion are proxi mate
to eachHPRERTE fdhé‘etwgﬁwleﬂ@éd@? et B 9L 4 Fmsgéﬁcgan%@f‘%e%ﬁhﬁ @ I n a
specif%gﬁﬁﬁbodinent, the top portion and the bottom portion are separated
by a separation zone before the pressurized fluid is injected between them
In a furthein enbodbdern, wive 4 ppsseiced duidofs injzetepibeeveaandhe e hotivwmméect i on

of the pile are forc apart he, | oad, .thus creatin enl.ar gi at
east  BRTSTUPPRRNE Br Tek afth P WEPLTs orEe der redst Srias PuFatiaie pe
cr eat efottdin tsB&idRO6{ RMHiRf byt AR Plet@rC oNtiIBOUSot MHeOMEhdriléh AREMPBStEdnoN Of
the cross-sectional area of the top portion and the open portion of the

cr oss- petipionagh thatdhofopt tretigyopushas pponithn topf seetien pi the pilierangdfer éboetioment |
the pressurized fluid fill r partially. . fills- one or re_of .the at | east
one vold OB BBy He8alr g PRe sPF ade e, Br gl “RoMsaro 1 ¢ he

di r ect potiodfard p@xlead o bathaidr aetorWiidprehiaripseasidris zgebtéd bdthecd thean In

enbodi nent, the increased surface area allows a greater |oad to be applied
to t hedppeceiig gnbedimeni e 9P d9Eifeands the Rettonawsien sredepqrafed by a separafipn gn
enbodi pent,,.chef . - I; 7 a1 s, dnject e;mﬁ : e
portio%ﬁgdﬁﬁgﬁéﬂigf%%ﬁgg%?ﬁﬁgé3%§ﬂgéF%gggggF%ggﬁ%#ﬁﬂhg.p| gmgﬁﬁ’?%g&%otton1
sect i osecabn tdighpipile dndr the Gretooordctignadsthpipile. ard feekd -ape@liynthef load,dthaan be
used for the}pr?ssuride fluid, In an_ enbodi ment, the jelf-seaLing luid
fills Sicaf o Rgngidl (st me GHbinghe pEF-BrOtRY R hed<eashiRe I 478 BC t he
pile. Ihecgeh ftliesﬁhbﬁ‘gf fleuhi &ﬁﬂg@&fs%l%ﬁ ke bpdnl pdfiolBI tHeadrbd-Lbtidnal he one
or nore of the at |east one void. Once the concrete, grout or other

st r uct ancabf tattep peitiog end thetdpen porioged thaonosstsetienap ilee T dldbatton partivo ol

nyar auled ol kD mPadMER AR bR YR FRE R GRHD B Sirr mage”ofe ot ner

struct Wwag RO, itRerthieindfdasing fheadur BIED QfbaNERdciivEeofvalr @uht @irb@lt dfshe
attached to the rebar cage using a bracket, clanp, or other structure known

i n t heloadt In pentactopidletha ereavisiged Mt Int Hechbdipent it steasek SHypealibd ¢ | ack
is att e : £y i o ttom
bor 01 on G5 t e Gl EPRC il o L0 AR 1R AELAR PNESHIROHE TR AN O e

j ack is hel th at crabaliestntebefverthe paksyposd fluors injedtiebgrvkb e thatog gordbh ad ng t he
jack to separate while allow ng the WO 2011/ 146644PCT/ US2011/ 037031 11
rebar BEQROUCB PIHAINDE o perdian %Q%ptlﬁémgﬂ]ﬂ&%mn% é%?ﬂpflm%h? 8llf Agrat PRy

bet weeg,ifiG ot ORIPA I8 nking R 8kt R)‘i’:iﬁci MssutiP& HOR. RO db HAByMOVE up

while the bottom portion remains fixed relative to the rebar cage, or the
bot t omheoclfiserlingoied fidlewn pwitialle fitlh éhet @ pondr of theeatd¢assorfid wad ir Blegtifeve t o

t he rebar e.. In further enmbodinents, .the.jack can be sl.i dabl ttached
o rebaht aGaLne AR RS a0k Ha it o MR B e oL B

verti cabidr ©@8éOMe cBficrtCobPA otE@GBucivid heudRERININd ﬁ)\b%bct%ﬂ&fth@ﬁﬂ@ﬁﬁd to the
hori zontal plane, such ?hat the top and/or bottom sections of the jack can
sl i de #ledrgommecttabadrthe pidporsh@maip fess ord coatighousinglei s applied to the jack

I n an enbodi t,. when the pressurized fluid i.s inj,ected between the top
por ¢ 1o and ERB alEo R oft ORI HIAB LT veke bl SR T SToblRel § e e
same reh@id wethk akelakn pesbdihent, Whd hydrasReadk tstatfabigdaotth@rbapEdideRing a I'n

an enbodi rent of the subject invention, there is provided an annul ar | oad
t est i ngragls ey, orithgr abkciufengtonai inghe artfinia pecifarabpaimegagabiop portion

Wi t hst i igh- : ) i eyl ne i ter
vet 1 SO LSS PSS B T SN SRR B B
wher e pattibingrths tkfllacke gpcktibattaciedrtop@e irtik ehge ghindat tleopatiadd seidhe £l | er
material; and one or nore fluid access |ines for supplying fluid to a
separ afl$s58/d 26HiE2baesiednin he peipy Waie glewgdhe jakdosgp@rewdiie alignanrsihg he
optional inner wall. In an enbodi nent, the separation zone includes a
menbrane in contact wwth the filler material. Fluid can be injected into
the separation zone under pressure thus expanding the separation zone. In
an enbodi ment, a passage is formed in the filler material, inner wall,
bottomwal |, or other conmponent, such that the injected fluid can reach

ot her conponents of the assenbly and/or beyond the assenbly itself. Such a

S o y



In an enbodi ment of the subject invention, there is provided an annul ar

| oad testing assenbly, or jack, including: a filler material capabl e of

wi t hst andwogohi/igbe4pr essure; an outer perineter u-shapedPcylusnadan3tvarvi ng an
outer wall, an inner wall, a top walltl an inner perineter u-shaped cylinder
having an outer wall, an inner wall and a bottomwall, where an inner
surface of the outer wall of the outer perineter cylinder contacts the
outer surface of the outer wall of the inner perineter cylinder and an

i nner sdbaf age toferhhia ih phee. Wabi thefprédseriat fouid peinjsveideretwecehp e gyrlibmder
contacts the oguter surface of the inner wall of the inner perineter

u- shap&d' B INHERYPOTHMNY BH POy A0 AT QU SEEE dhg botkaan poitios dEprps %@50%

pressupdized gsbﬁp_c%ersglg?ffea&oit@% 206n et weaBwh Rehifel th €5 g@&ils{l Ii-@haind N€

separation zone may include a ne e in contact wth the filler material.
Fl ui d tacd teéativajte theestbimdage t hefisbpacabodmerzionthe ymderan peesdable attimbsd to
expanding the s ration. zone. ln an enbodi ent, .a passage.is formed in the
1 E T or 05 46 1551k g6 ot oo Pt Tt it 1Y A FoapT e BOEE om

wal |, and/ @hilokainLRINAMNBNMespRt©Nhd Rtz dnle pldhe &I B tha ki 8 GANOF BR&M Ot her
conponents of the assenbly and/or beyond the assenbly itself. In an

enbodi seehivns elidl Jackpaasls@lgé dleng canlbdroaat wheharessdrnized fluid inapeidddithent  of
the inveption pertains to a method for .providing piles for a structure, the
et hod e ho it HaPo el ol b rihh AR SR BebfiryY BB o e
const r gethio@Bmdresn, thdtdoiieh MRAa&s dppeskithhidlydiht ahbecljtdckaess podiliyn SO as
to separate each construction pile into a top section and a bottom secti on
such t Wah respestde kehndiosr P8P i s created between the top section and bottom
section of th ' j i€ and. filhing. .t A , r ' or med
bet vieon 1 het Sp CH0ay BHEE LEhoR B 0o HoRPie B BEREK ot nd Bt

gr out , agomblyebejackndéladingt héilershatadiluraahbleat edthahndiby blyhgrreskreamd boter voi d
can serve as an. extension of a sﬁparatio ;one.mﬁ?hin thﬁ jack in order to
pr ovi dBSTHBEFt PORAPT SH R aR BB R s £ 4B NPE1 §7 ABYIRRN 6T THE: e BEPPEN0E t he
| oad i PoeARtRal Whid IheRf &8 dethd blicH RAnRR Q1RGN BYR.&s Ieer force
for the sane pressure of the pressurized fluid. If "desired, |oad testing of
t he consteriakthdrnpil mocafuidecpes fioentd swhening Heliproes sapaiagied zbhabdwiesn

Lo selt: B et bars SHEC el SRS o\ 8ol AT I ML R ahBBRRRRR I 2 ©

annul agepassiebbye meludess hichBshlaeh ebMagatittdgcUaRE niaferRl. gl tch®Be Pijbasd (€. 9.,
piles used as a foundation of a structure). The annul ar assenbly can be

i nexpen¥ iBf yseratatipactaicednderhereasinu| thys £3Babng thanscatiReon coner db eatand/ or
gr out r t , i I: ) I t] t he
oo, RORAREN & P (S HoRRSEINING n el TR Se koL SEE dndl,
assenbtompaent; isach tat the iapotebdluypd ageckatin otiies tomponaatd of the addsathlpangovt es, i f
desired. The ring cell placed in one or nore piles can remain in the one or
mor e pP$yesd Hiaassenlly el Such 2 gassarbe MreREntienaly fednsgh out, concrete, or

ot her structufal,BBlislhAds hEWabiBS ihPedifds, lrhiefégis%eé)\%ée el ulé‘rr.l?%t Ty Or
voi d between the top section and bottom section of the pile after the jack
i's expandetlysor jask,tioclséipar afiBertthacpill eepali¢ of withgpndeg higbprasdebat dwm

section and, op io%all .. | gad. testin% th 1plle. I n e nbodi ment, at | east
1006 of PEHESr BRI o Hidch datRR GBI (il o e PFAlh i dsP SYlodnEs,  at
| east BQ%ctaty-beasl 0%er Ahviheas buRP%ni105n HACYAf ahde bBRi@dUedl, YheRi &S can

have ring cells. ‘ _
inner surface of the outer wall of the outer perimeter cylinder contacts the outer surface of the

outer wall of the inner perimeter cylinder and an inner surface of the inner wall of the outer
perimeter u-shaped cylinder contacts the outer surface of the inner wall of the inner perimeter
u-shaped cylinder; and one or more fluid access lines for supplying a pressurized fluid to a
separation zone between the filler material. The separation zone may include a membrane in
contact with the filler material. Fluid can be injected into the separation zone under pressure

thus expanding the separation zone. In an embodiment, a passage is formed in the filler



Piles, having ring cells, to be used as production piles can be designed
using a lower factor of safety or an increased resistance factor (RF),
because twWeoe 2pillwsssdan be tested such that the | oad bear pof/usapanmstopl of the
piles to be used can be nore accuratel2y predicted. In one enbodi nent, the
RF can be 0.6. In another enbodinent, the RF can be 0.9. In an enbodi nent,
the ring cells can be nmade cheaply because the pieces can be nade of
stanped WD 2011/146644PCT/ US2011/037031 13 material, or alternatively
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al I ow £06ShRAPLNG PLRERS iOHlerkiBRiIBARE A Wel di ng and machi ni ng because the
tol erances are not as tight. Furt hernore, the conponents of the ring
cel I s can bénsghestimdnt of tlicostveameh pemphs ¢ tay mefod &xamplidingapdésnfprcel | can
i ncor por at e st anpe heet .metal, filler material .that can w thstand high
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It should be noted that enbodi nents of the subject invention can be used
with oR@hgrowpiaciypasder odRasruciyAmpicridls Sughciaglking/enyoiden sivesT &1 ring
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a single pile shaft and can be Tocated at various vertical positions along
t he shafff¢ctively normal to the direction of the load in contact with the pressurized fluid so as to

achieve a greater force for the same pressure of the pressurized fluid. If desired, load testing
of the construction pile can be performed when the pressurized fluid is inputted to the jack,
such as after the construction pile separates into a top section and a bottom scction..

In a particular embodiment, an annular assembly as described herein can be used in
production piles (e.g., piles used as a foundation of a structure). The annular assembly can be
inexpensively manufactured. The annular assembly can allow concrete and/or grout to pass
through the assembly, while in place, during casting of the pile.

In an embodiment, during construction, the subject annular assembly, or ring cell, can
be placed in most, or all, production piles, if desired. The ring cell placed in one or more piles
can remain in the one or more piles after testing. In an embodiment, a cured grout, concrete,
or other structural material remains in the ring cells and/or crack and/or void between the top
section and bottom section of the pile after the jack is expanded so as to separate the pile into
a top section and bottom section and, optionally, load testing the pile. In one embodiment, at
least 10% of the production piles can have ring cells. In other embodiments, at least 50%, at
least 80%, at least 90%, or 100% of the production piles can have ring cells.

Piles, having ring cells, to be used as production piles can be designed using a lower
factor of safety or an increased resistance factor (RF), because the piles can be tested such
that the load bearing capacity of the piles to be used can be more accurately predicted. In one
embodiment, the RF can be 0.6. In another embodiment, the RF can be 0.9. In an

embodiment, the ring cells can be made cheaply because the pieces can be made of stamped



Fi gures 1A-1B show a sectional view of a specific enbodi nent of the present
i nvention. in the enbodi nent shown, a hydraulic jack is provided including
filler mawerndlge@4in a ring shape. In an enbodi nent, treTfUskéiern3mvat eri al s
6 are capable of w thstandi ng high prBssure with m ninal defornmation as
further described below Fluid access lines 8 are used to inject hydraulic
fluid under pressure against the filler materials 6. In the enbodi nent
shown, an outer cylinder wall 11 bounds the outside of the ring-shaped
fiIIernm&hehbahhmﬁaﬁﬂﬁﬁpeﬁbmdMnnnhcsm@mmﬂ@ﬁéeAAmemu@esma/ﬁmpnmbéhenm2 and a
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fluid gl engrid@aroshifydiGihi Rd8vaklapd king fclfRaeROf MBMamMng iphdss dne used
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struct mtaflitdl??a]tﬂéhma‘lf%Uf% s'ﬂfél paigk grenilo g -t4e/ Hy Hplai|or dabTiciaemprnghor
enbodlg%g% the open center is used to forma WO

2011/ 146644PCT/ US2011/ 037031 14 cont | guous pil e having portions above and
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above the ring cell WD 2011/146644PCT/ US2011/ 037031 15



and the bottom surface of the bottomportion filler material 6 contacts the
pile material below the ring cell. One or nore hydraulic fluid access |ines
8 can prowpdeltfl4ei4d to t he separati on between the top pecTiuseoiana7oshe
bottom portion through the top of thel4filler material 6. As pressure

buil ds, the pressurized fluid pushes against the filler material as shown
in Figure 2B and causes void 24 to be created when the pile separates into
a first, top, section and a second, bottom section, such that the
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hydraulic jack. The open center can allow concrete, grout, or other
structural materials to be passed through the hydraulic jack. In an

enbodi nent, the open center is used to forma contiguous pile having

porti ons above and bel ow the hydraulic jack, such that a portion of such a
contiguous pile passes through the open center. As shown in Figure 5B, a
pile is formed that enconpasses the rebar cage 21 and any ri ng-shaped
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WO 2011/ 146644PCT/ US2011/ 037031 17 void 24 increases the surface area
effectively normal to the direction of the load in contact with the
pressuri 20 2biw46e44such that the increased surface arearalliusasiia3seat er

|l oad to be applied to the pile. The p¥Sessurized fluid can be flushed out
and repl aced by pressurized grout, concrete, or other structural material,
whi ch can be allowed to cure so as to forma contiguous pile through the
center of the jack. In a preferred enbodi nent, outer cylindrical wall 11 is
desi gneat gwdbttbmadurfabreo fahebsttwrh pedionl filicd mattdrial Beos@ok ahagitt mhichHirbeldve
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inch, or less than 2 inches. The L-shaped pi eces can incorporate braces,

such asosrlm@wdtshéhaio’theorthw speratotheheciannelatasell fosition remaing tiznsaemb ddiment  of
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concrete, or other structural material to fill any cracks or voids in the

jack, swdRnadl shesephisaordnd Bbtiwekeitann ! é‘nﬂlaﬁofheofﬁﬁ”p@ﬂfft 19198, grevndphdpr cr acks
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once t op sectron S separ at e O tom secti on, € cured grout,
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cell. In various specific embodiments, the opening in the center of the ring cell can be at least
25%, at least 50%, and at least 75% of the cross-sectional area of the ring cell. In a specific
embodiment as shown in Figure 3C, the opening in the center of the ring cell can be at least
20% of the cross-sectional area of the ring cell to facilitate the passage of concrete through
the opening. In another embodiment as shown in Figure 3B, the opening is at least 40% of
the cross-sectional area of the ring cell, and in a further specific embodiment as shown in
Figure 3A, the opening is at least 60% of the cross-sectional area of the ring cell.
Figures SA-5B show a sectional view of a specific embodiment of the present
invention. In the embodiment shown, a hydraulic jack is provided in a ring shape. Two L-

shaped pieces are used to create a plane for injection of pressurized fluid. In an embodiment,

filler materials 6 capable of withstanding high pressure with minimal deformation as further



18 section so as to have a construction pile that can be used after the
grout, concrete, or other structural material has cured or otherwse is
secured IWORDHCEG6644 The self-sealing fluid can al sopPb@/uss@d/03mwhich is
typically a chemcal mx of friendly %i bers, particul ates, binders,

pol ymers, and/or congealing agents that inter-twine and clot to form an

i npervi ous seal. Conmercial conpounds with simlar properties that can be
used in enbodi nents of the subject invention include, but are not |imted
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self-sealing fluid to reach a | eak, crack, or void. In an enbodi ment, such
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enbodi apfislic acketdn- s@attacmgdftbtu delarcabe 20sed flh@tbr @&ﬁuﬁe@beaﬂ\y tz@@l@ in
the assenbly. The use of a self-sealing fluid can reduce the need for
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be attached to a rebar cage 21. The nechani sm can be one or nobre brackets.
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the rebar cage 21 and any ring-shaped filler materials 6.
In the embodiment shown in Figure 5B, hydraulic fluid is injected under pressure via
fluid access lines 8. The pressure from the hydraulic fluid pushes on the ring-shaped top plate
and the bottom plate, and/or any filler materials 6 used, causing the top plate and bottom plate
to separate. The top plate and bottom plate transfer the applicd load to the pile. In the
embodiment shown, the application of the load to the pile causes the pile to crack creating a
void 24 1in the pile. The void 24 is created in the open center of the ring-shaped jack. In the
embodiment shown, the void 24 is contiguous with the separation between the top plate and
bottom plate. Thus, the hydraulic fluid can flow from the separation into the void 24. The
hydraulic fluid can fill all or part of the void 24. A self-sealing fluid capable of temporarily or
permanently filling all or part of cracks emanating from the void 24 can be used. The
hydraulic fluid fills or partially fills the void 24 under pressure such that the void 24 becomes

an additional load applying area for applying a load to the pile. In an embodiment, use of the



19 pressurized fluid and/or hardening material. As the pressurized fluid is
applied through ports 101 the pressurized fluid spreads out 102 and starts
t he fractwoizog/des4acki ng) 103 of the pile, such that thecpiuseoiseprsat es
into a first (top) section and a secorid (bottom section. Accordingly,
cracks or voids can appear in the pile. These voids can be filled with
concrete, grout, and/or self-sealing fluid. These voids can also be filled
by techni ques known in the art, such as via supply or vent lines. In
enbodi redtdt ofrepfre thonuifae agsdidstiyslyswehalay holwectiion ¢ darles! haconal and

5A, a bl er is used,to separate the to rtion and bottom portion such
Chat “ad B S o Ryt nif R e e Fert 8P okl Sy Pt SR ERpands
and sepailaties thheilkoOPhPidsk@iveanthid Ren bRt fimMep it hod r@fladdherapRrwidized
assenbly, resulting in the fracture of the pile into a top section of pile

and a Boutownests cowthst sphetatal prteiabpebich ican debBlgesrie cue separatemsuppl y
l'ine can supply: r | W VQj 4 e vaoid 24 is for nd can
suppl yC AR LRSI e by df 5 1R 30 RS EF Rl gt sifip S AP

Al t er nakilvel ¥, dédignch! adilehaccihn phesaesidgfad il buplodfateanefhivioihd RAurhs
created so as to let pressurized fluid injected into the bl adder enter void
24 andipush “iiniconlr ey et vdhlbf the pile and push down on the bottom
section of id e chfi I.oent ... i || he.
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and bottom portion, and void 24, is filled with a material that prevents
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hose expansion. In an enbodi nent, such neasurenents are nonitored, tracked,
and/ or processed by a processing system as described below In an

enbodi nent, the functions of nonitoring, tracking, and/or processing
measurenents are enbodi ed on one or nore conputer-readable nmedia as

descri bed bel ow.



In an enbodi ment, one or nore steps of a nethod for testing the |oad
beari ng capacity of one or nore structures can be perfornmed by a processing
syst em aswOastvidhead bel ow. I n an enbodi ment, the functi 86%/USR013MH3W3R net hod
are enbodi ed on one or nore conputer-Beadabl e nedi a as descri bed bel ow.

In an enbodi ment, one or nore steps of a nmethod of applying a load to a
structure can be perforned by a processing system as described below. In an
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used to apply pressure during testing and then remains to seal leaks or fill cracks or voids
once testing is complete. In an embodiment, a passage is formed in a filler material 6, outer
walls 11, top plates 12, bottom plates 13, and/or other components of the load cell that allows
the self-sealing fluid to reach a leak, crack, or void. In an embodiment, such a passage is
intentionally formed.

In embodiments, fluid for pressurizing can provide self sealing properties via the fluid
lines 8 that can obviate the need for seals to contain the high pressure. In specific
embodiments, a self-sealing fluid can be used that can seal any leaks in the assembly. The use
of a self-sealing fluid can reduce the need for tighter tolerances and/or other secaling
mechanisms, such as o-rings. The use of self sealing fluid can reduce costs of manufacture
and/or operation of embodiments of the ring cell. In other embodiments, seals 18 such as o-
rings can be used where sealing is desired or necessary.

A concrete pile can completely surround the annular assembly. Concrete can be
poured through the hole of the ring cell and fill the volume around the entire annular
assembly. The outer wall of the ring cell can have a mechanism to be attached to a rebar cage
21. The mechanism can be one or more brackets.

During testing of a pile, the concrete of the pile can be cracked by the expansion of

the ring cell. Figure 6 shows a top view of the ring jack with ports 101 for supplying



As one skilled in the art will appreciate, enbodi ments of the present

i nvention can be enbodi ed as, anong other things: a nethod, system or
conput er -woagriamsg@aoduct . Accordi ngly, the enbodi nents eam/usaka/ostesr f or m of
a hardware enbodi nent, a software enbdi nent, or an enbodi nent conbi ni ng
software and hardware. In an enbodi nent, the present invention takes the
form of a conputer-program product that includes conputer-useable
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or hydraulic fluid. In another embodiment where pressurized water is used for testing, the
water can be removed through an output line (not shown) as grout 1s supplied into the ring
cell. In a further embodiment, the void 24 created between a section of the pile above the ring
cell and a section of the pile below the ring cell can be filled in with, for example, grout or
self-sealing fluid, as well as filling the expansion zone. Preferably, the ring cell is designed
such that when expanded, the portion of the ring cell that tends to move up upon expansion of
the ring cell (top) is sufficiently attached to the portion of the pile above the ring cell, the
portion of the ring cell that tends to move down upon expansion of the ring cell (bottom) is
sufficiently attached to the portion of the pile below the ring cell, and the top portion and

bottom portion remain sufficiently interconnected to prevent relative lateral motion of the

portion of the pile connected to the top portion and the portion of the pile connected to the



Enbodi nents of the subject invention can be enbodied in a processing
system Conponents of the processing system can be housed on a single
conput er wo 2iwiusé4but ed across a network as i s known i npcharsastio3od: an
enbodi ment, conponents of the processiong systemare distributed on
conput er -readabl e nmedia. In an enbodi nent, a user can access the processing
systemvia a client device. In an enbodi nent, sone of the functions or the
processi ng system can be stored and/or executed on such a device. Such
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processed by a processing system as described below. In an embodiment, the functions of
monitoring, tracking, and/or processing measurements are embodied on one or more
computer-readable media as described below.

In an embodiment, one or more steps of a method for testing the load bearing capacity
of one or more structures can be performed by a processing system as described below. In an
embodiment, the functions of such a method are embodied on one or more computer-readable
media as described below.

In an embodiment, one or more steps of a method of applying a load to a structure can
be performed by a processing system as described below. In an embodiment, the functions of
such a method care embodied on one or more computer-readable media as described below.

Aspects of the invention may be described in the general context of computer-
executable instructions, such as program modules, being executed by a computer. Generally,
program modules include routines, programs, objects, components, data structures, etc., that
perform particular tasks or implement particular abstract data types. Such program modules
can be implemented with hardware components, software components, or a combination

thereof. Moreover, those skilled in the art will appreciate that the invention can be practiced



WO 2011/ 146644PCT/ US2011/ 037031 24 CLAIMS What is clained is: A nethod of

applying a load to a pile, conprising: | ocating a top portion below a
top sectiwo20fi/@cq@iul e, wherein the top portion is attaclred/useottilogro8op
section of the pile; | ocating a batitom portion bel ow and proxi mate the

top portion and above a bottom section of the pile, wherein the bottom
portion is attached to the bottom section of the pile, wherein at |east a
portion of the cross-section of the top portion and at |east a portion of
t he crogh- seciricon @f compuleotistem posrtfigoretioss,o pehdigndnwhierekessot heysteo,
section.of the pile and the bottb m section of the pil.e are contiguous
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obscuring the present invention. But an ordinary-skilled artisan would understand that the
present invention can be practiced without these specific details. Computer systems, servers,
work stations, and other machines can be connected to one another across a communication
medium including, for example, a network or networks.

As one skilled in the art will appreciate, embodiments of the present invention can be
embodied as, among other things: a method, system, or computer-program product.
Accordingly, the embodiments can take the form of a hardware embodiment, a software
embodiment, or an embodiment combining software and hardware. In an embodiment, the
present invention takes the form of a computer-program product that includes computer-
useable instructions embodied on one or more computer-readable media. Methods, data
structures, interfaces, and other aspects of the invention described above can be embodied in
such a computer-program product.

Computer-readable media include both volatile and nonvolatile media, removable and
nonrecmovable media, and contemplate media readable by a database, a switch, and various
other network devices. By way of example, and not hmitation, computer-readable media
comprise media implemented in any method or technology for storing information. Examples
of stored information include computer-useable instructions, data structures, program
modules, and other data representations. Media examples include, but are not limited to,
information-delivery media, RAM, ROM, EEPROM, flash memory or other memory
technology, CD-ROM, digital versatile discs (DVD), holographic media or other optical disc
storage, magnetic cassettes, magnetic tape, magnetic disk storage, and other magnetic storage
devices. These technologies can store data momentarily, temporarily, or permanently. In an

embodiment, non-transitory media are used.



2. The nethod according to claim1, further conprising filling the void
with a structural material. 3. The nethod according to claim1l, wherein

t he presswipi2adidi4bd4di d t hat enters the at | east a porti oRCHUSROIG/0§BH causes
an additional upward force on the top2section of the pile and an additional
downward force on the bottom section of the pile. WO
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top portion and the bottom portion are pushed apart the top portion

appr oxi mat eflyfe @i das ba prekiatd welistaberdcoppaiitd arvirahiriniedpectasisart he
bottom partion. 5. The method of claim4, wherein before the void is
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according to a source of input. The instructions cooperate with other code segments to initiate

a varicty of tasks in response to data received in conjunction with the source of the received

data.

The present invention can be practiced in a network environment such as a
communications network. Such networks are widely used to connect various types of
network elements, such as routers, servers, gateways, and so forth. Further, the invention can
be practiced in a multi-network environment having various, connected public and/or private
networks.

Communication between network elements can be wireless or wireline (wired). As
will be appreciated by those skilled in the art, communication networks can take several
different forms and can use several different communication protocols.

Embodiments of the subject invention can be embodied in a processing system.
Components of the processing system can be housed on a single computer or distributed
across a network as is known in the art. In an embodiment, components of the processing
system are distributed on computer-readable media. In an embodiment, a user can access the
processing system via a client device. In an embodiment, some of the functions or the
processing system can be stored and/or executed on such a device. Such devices can take any
of a variety of forms. By way of example, a client device may be a desktop or laptop
computer, a personal digital assistant (PDA), an MP3 player, a communication device such as
a telephone, pager, email reader, or text messaging device, or any combination of these or
other devices. In an embodiment, a client device can connect to the processing system via a
network. As discussed above, the client device may communicate with the network using
various access technologies, both wireless and wirehine. Moreover, the client device may
include one or more input and output interfaces that support user access to the processing
system. Such user interfaces can further include various input and output devices which
facilitate entry of information by the user or presentation of information to the user. Such

input and output devices can include, but are not limited to, a mouse, touch-pad, touch-



7. The nethod according to claim1l, wherein the top section of the pile,
the top portion, the bottom portion, and the bottom section of the pile act
as a singWve2p11id66448. The nmet hod according to claiml, REEASRW1A870BEast 20%
of the cross-sectional area of the t®3 portion and at |east 20% of the
cross-sectional area of the bottom portion are open. 9. The nethod
according to claiml1, wherein at |east 40% of the cross-sectional area of
the top portion and at |east 40% of the cross-sectional area of the bottom
port i oscréme oopidnr poidng ddvécene khddbaat aaradieryg atroomtoal amicropitoere.ed speaker] gast
60% of theﬂcross-sectiona&1 area of. the t ortion ar d at | east 60% of the
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accor dipoy ?901@'&%‘1(5113%1}/]%&6@%&85@@11&9 PRLtiban and bottom portion are

| ocat ed before casting of e pil ereln materials for casting the pile
pass thr oughlltmecrxbp@atepb&tmhemw@ﬁ mﬂqemtcmpl polichtomscaslspublieatidnsnelzndd the open

28;_5_'/ 25%% 2%1%%8%% f%i y r&fefaRe ﬁ}e{r%ntlret}\//,\li)ncludmg all figures and tables,

to the extent they are not inconsistent with the explicit teachings of this specification.

It should be understood that the examples and embodiments described herein are for
illustrative purposes only and that various modifications or changes in light thereof will be
suggested to a person skilled in the art and are to be included within the spirit and purview of

this application.



26 13. The nmethod according to claim1, wherein the fluid is a pressurized
fluid. 14. The nmethod according to claiml, wherein the fluid fills the at

| east onewva@bd/146é4s. The nethod according to claim 1, wperaispottihgrobpttom
portion conprises a bottom plate, whexein the bottomplate is attached to
the bottom section of the pile. 16. The nethod according to claim1,

further conprising: determning a |load applied to the pile.

17. The net hod

according to claim1l1, further conprising: determning a | oad applied to the

top section of the pile and the botCtemvsection of the pile.

What is claimed 1s:

A method of applying a load to a pile, comprising:

locating a top portion below a top section of a pile, wherein the top portion is
attached to the top section of the pile;

locating a bottom portion below and proximate the top portion and above a bottom
section of the pile, wherein the bottom portion 1s attached to the bottom section of the
pile, wherein at least a portion of the cross-section of the top portion and at least a.
portion of the cross-section of the bottom portion is open, and wherein the top section
of the pile and the bottom section of the pile are contiguous through the open portion
of the cross-section of the top portion and the open portion of the cross-section of the
bottom portion;

injecting a fluid between the top portion and the bottom portion, such that the top
portion and the bottom portion are pushed apart, the top portion pushes up on the top
section of the pile, the bottom portion pushes down on the bottom section of the pile,
and at least one void is created between the top section of the pile and the bottom
section of the pile in a portion of the pile extending through the open portion of the
cross-section of the top portion and the open portion of the cross-section of the bottom
portion, wherein once the at least one void is created the fluid fills at least a portion of

one or more of the at least one void.

2. The method according to claim 1, further comprising filling the void with a structural
material.
3. The method according to claim 1, wherein the pressurized fluid that enters the at least

a portion of the void causes an additional upward force on the top section of the pile and an

additional downward force on the bottom section of the pile.



18. The nmethod according to claim1 further conpri sing: after the
fluid fills the at |l east a portion of one or nore of the at |east one void,
filling tweati/l4east one void with a material capabl e ofcharsdenioswsso as to
mai ntain the separation of the top pasti on and the bottom portion, wherein
the top section of the pile, the top portion, the bottom portion, the
bottom section of the pile, and the material, once hardened, act as a
single pile. 19. The nmethod according to claim1l, wherein the fluid is

i nj ected berweeantidieot ORinpar twieri@mteh e et Homoponidi e tattber padshiang t he
pile. 20. The nmethod according to claim17, wherein the bottom portion is
| ocat edUHBOYRTE HiS BRPPBHISERFTORAH HNEtaNs & reliiher aicrm! ﬁ’ﬁ@“?‘bﬁ)"@e‘”@ﬁﬁ%h of

t he pi tom section of the pile are contiguous extending
througkﬂPﬁggg%gﬁogg&tlon of the cross-section of the top portion and the

open portion of the cross-section of the bottom portion, wherein after

I njecting fiyl e&%hvg%%?%ﬁlfv%@cp lg%ﬁolrﬁrhegg@d {d 8639& {&%g%&mm ROger more

of the at |east one voi tween section of the pile an
bot t onhgedt irelatief latdrel pisiteon With hesppartbitba bO(ftom hectpir ef eéxtpglRdindgitdatiough t he

open portion of the cross-s ion of the top portion. an tq open partion
of theVeifdgern egt@éﬁlpedqp&pctmp@fﬁ& pgffna pxingyely bgghe relative lateral position with

2011/1&@? @PQIQB@@Q&%&Q§%Q§%K%%M‘21 The method according to claim17,

wher ei 0t he bottom portion is |l ocated above the bottom section of the pile,
wherein the top section or the pile and the bottom section of the pile arc
conti guous extending around an outer perineter of the cross-section of the

top popti oNTROGc@dd QUtRIMm pevheeinahe efudningl B hRE S-S eatdtenfrom thhigronpt t om
portion, wherein after injecting fluid between the top portion and the
botton&&gF&h Br: Q06 RAla JREE0of the at |least one void is between the first
section o e pile and the second section of the pile in a portion of the
pil e extending around the outer perineter of the cross-section of the top
portion and an outer perineter or the cross-section of the bottom portion.

7. The method according to claim 1, wherein the top section of the pile, the top portion,

the bottom portion, and the bottom section of the pile act as a single pile.

8. The method according to claim 1, wherein at least 20% of the cross-sectional area of

the top portion and at least 20% of the cross-sectional area of the bottom portion are open.

9. The method according to claim 1, wherein at least 40% of the cross-sectional arca of

the top portion and at least 40% of the cross-sectional area of the bottom portion are open.

10.  The method according to claim 1, wherein at least 60% of the cross-sectional area of

the top portion and at least 60% of the cross-scctional area of the bottom portion are open.

11.  The method according to claim 1, wherein the top portion and bottom portion are
located before casting of the pile, wherein materials for casting the pile pass through
the open portion of the top portion cross-section and the open portion of the bottom portion

Cross-section.

12. The method according to claim I, wherein the fluid is self-sealing.



22. The nethod according to claim1l1l, wherein the open portion of the
cross-section of the top portion is located at a center of the

Cr 0ss- secWpafl11gH6¢4he t op portion, wherein the open port PERH/USROIIGE7031
cross-section of the bottomportion i2 |ocated at a center of the cross
section of the bottomportion. 23. A nethod of providing a plurality of
piles for bearing a working | oad, conprising: | ocating a plurality of
piles in position in a strata for bearing a working |oad, wherein at | east
two of 13.he phé¢ esthodaocqadinatie chairh dadhaeinlthe fiherierpraacircidad.cel | conpri ses:
a top portion |ocated below a top section of a pile; and a bottom
portion | ocated proximate the top portion, wherein injection of a fluid

bet weeny t heTh%emaatdb&ﬂdﬁg% ERfn BOLLAMNRAE HLRTiIGAHS §SIca bRE ¢&dt ending to
push the top portion and the bottom portion apart, and causes the top

portion to push up on the top section of the pile, mhereln at | east a
portio of iEe Cross-section o and at eas Llols rtion
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of mat Erdtealx\%elfe[rpﬂﬁb abaye fpﬂii@lste@tlacmrtb HRbJenbebow bh@e batt om portion,
wherein if separation of top portion and bottom portion occurs, the top

portion and bottom portion maintain relative lateral position durlng

separ i) on: 18PRHNG &k RY, LONFAC A 9eEugln 0f the al heast wo piies

i ncorporatin neasur i an ef’ of the applied |load on the at

| east two pﬂd:texsmnmgaloacd@ipenremmmeg;ﬂwhet her the plurality of piles neets at
| east one design criterion for bearing the working | oad, wherein the
determ nation is made based on the applied | oad and the neasured effect of

the apﬁ)47 .i edr},0adu008 akaﬁdi%% t BRRA 1:[ MR éo‘ﬁﬁfrising:
determining a load applied to the top section of the pile and the bottom section of the

pile.

I8. The method according to claim 1, further comprising:

after the fluid fills the at least a portion of one or more of the at least one void, filling
the at least one void with a material capable of hardening so as to maintain the separation of
the top portion and the bottom portion, wherein the top section of the pile, the top portion, the
bottom portion, the bottom section of the pile, and the material, once hardened, act as a single

pile.

19.  The method according to claim 1, wherein the fluid is injected between the top

portion and the bottom portion after casting the pile.

20.  The method according to claim 17, wherein the bottom portion is located above the
bottom section of the pile, wherein the top section of the pile and the bottom section of the
pile are contiguous extending through the open portion of the cross-section of the top portion
and the open portion of the cross-section of the bottom portion, wherein after injecting fluid
between the top portion and the bottom portion, one or more of the at least one void is
between the top section of the pile and the bottom section of the pile in the portion of the pile
extending through the open portion of the cross-section of the top portion and the open

portion of the cross-scction of the bottom portion.



WO 2011/ 146644PCT/ US2011/ 037031 28 24. The nethod according to claim 23,
wherein one of the at |east one design criterion is a factor of safety.

25. The m¥ORot/Eeéwdr ding to claim 23, wherein | oad cel | #CAAB201AHT0PLr at ed
into at |least 10% of the plurality of27piles. 26. The nethod according to
claim 23, wherein load cells are incorporated into at | east 50% of the
plurality of piles. 27. The nmethod according to claim 23, wherein | oad
cells are incorporated into at | east 80% of the plurality of piles. 28.
The met hod according to claim 23, wherein load cells are incorporated into
at east_ 90%of the Q{uralit met hod accor dj to claim

I

| f, i%es. 29. The g
23, whétei n oaphag 150 Cridtinhr-at ke b DaRoT audton Bos b7 B ghral ity
of Ppil §Sitom section of the pile, wherein the top section of the pile and the bottom section of the
pile arc contiguous extending around an outer perimeter of the cross-section of the top
portion and an outer perimeter of the cross-section of the bottom portion, wherein after
injecting fluid between the top portion and the bottom portion, one or more of the at least one
void is between the first section of the pile and the second section of the pile in a portion of

the pile extending around the outer perimeter of the cross-section of the top portion and an

outer perimeter of the cross-section of the bottom portion.

22. The method according to claim 1, wherein the open portion of the cross-section of the
top portion is located at a center of the cross-section of the top portion, wherein the open
portion of the cross-section of the bottom portion 1s located at a center of the cross section of

the bottom portion.

23. A method of providing a plurality of piles for bearing a working load, comprising:

locating a plurality of piles in position in a strata for bearing 4 working load, wherein
at least two of the piles incorporate a load cell, wherein each load cell comprises:

a top portion located below a top section of a pile; and

a bottom portion located proximate the top portion, wherein injection of a fluid
between the top portion and the bottom portion causes a force tending to push the top portion
and the bottom portion apart, and causes the top portion to push up on the top section of the
pile, wherein at least a portion of the cross-section of the top portion and at least a portion of
the cross-section of the bottom portion is open so as to allow the passage of materials from
above the top portion to below the bottom portion, wherein if separation of top portion and
bottom portion occurs, the top portion and bottom portion maintain relative lateral position
during separation;

applying a load to each load cell of the at least two piles incorporating load cells;

measuring an effect of the applicd load on the at least two piles;

determining whether the plurality of piles meets at least one design criterion for
bearing the working load, wherein the determination is made based on the applied load and

the measured effect of the applied load on the at least two piles.



30. The nethod according to claim23, wherein a resistance factor (RF) of
the plurality of piles is at least 0.6. 31. The nethod according to claim
23, wher évf 281vd644d4t ance factor (RF) of the plurality ofPCpiuSaei1/0370at | east
0.9. 32. Aload cell, conprising: a 2op portion |ocated below a first
section of a pile; and a bottom portion |ocated proxi mte the top
portion, wherein injection of a pressurized fluid between the top portion
and the bottom portion causes a force tending to push the top portion and
the bottom portion apart, and causes the top portion to push up on the top
section of the p rein at ast a portiqn of the cross-section of the
top poftion! Eﬁﬁwgpgﬁ@éggnéi%B?ﬁ?aﬁ"%?“Pﬁénﬁpgggfgg%§VBﬁ‘EWgFﬁﬂmHBPFHh
portiop.iS PREMK,SO as to allow the passage of WO
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25. The method according to claim 23, wherein load cells are incorporated into at least

10% of the plurality of piles.

26. The method according to claim 23, wherein load cells are incorporated into at least

50% of the plurality of piles.

27. The method according to claim 23, wherein load cells are incorporated into at least

80% of the plurality of piles.

28. The method according to claim 23, wherein load cells are incorporated into at least

90% of the plurality of piles.

29. The method according to claim 23, wherein load cells are incorporated into at least

100% of the plurality of piles.

30. The method according to claim 23, wherein a resistance factor (RF) of the plurality of

piles is at least 0.6.

31. The method according to claim 23, wherein a resistance factor (RF) of the plurality of

piles is at least 0.9.

32. A load cell, comprising:

a top portion located below a first section of a pile; and

a bottom portion located proximate the top portion, wherein injection of a pressurized
fluid between the top portion and the bottom portion causes a force tending to push the top
portion and the bottom portion apart, and causes the top portion to push up on the top section
of the pile, wherein at least a portion of the cross-section of the top portion and at least a

portion of the cross-section of the bottom portion is open so as to allow the passage of



materials fromabove the top portion to below the bottom portion, wherein
if separation of top portion and bottom portion occurs, the top portion and

bott om powbi20n/mwé4at ai n rel ative |ateral position duringcsasasatsmsi
29

materials from above the top portion to below the bottom portion, wherein if separation of top
portion and bottom portion occurs, the top portion and bottom portion maintain relative

lateral position during separation.



