1 DESCRIPTION METHOD AND APPARATUS FOR TESTING LOAD-BEARING CAPACITY 5
CROSS-REFERENCE TO RELATED APPLICATION The present application claims the benefit of
U.S. Provisional Patent Application Serial No. 61/345,793, filed May 18, 2010, which is hereby
incorporated by reference herein in its entirety, including any figures, tables, or drawings 10
BACKGROUND OF INVENTION Drilled shafts on 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 cyfypsicg|panegle in the ground and then placing 15
reinforcing steel and fluid concrete in the borehole. 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 magieGevaNDiagipAdiaAMeE R 58 aiNg; more deep. They are
typically designed to support axial and tensile compressive loads. Piles, usually made out of concrete,

are generally used to form the found BADIPEARING CAPACITY
5

CROSS-REFERENCE TO RELATED APPLICATION
The present application claims the benefit of UP®ovisional Patent Application
Serial No. 61/345,793, filed May 18, 2010, whictheeby incorporated by reference herein
in its entirety, including any figures, tables,dvawings
10
BACKGROUND OF INVENTION
Drilled shafts or piers are often used in the demmdation industry because they
provide an economical alternative to other typesdeép foundations. Drilled piers are
typically formed by excavating a cylindrical borédan the ground and then placing
15 reinforcing steel and fluid concrete in the borehdlhe excavation may be assisted by the
use of drilling fluids, casements or the like. Whitye concrete hardens, a structural pier
suitable for load bearing results. These piers bwgeveral feet in diameter and 50 feet or
more deep. They are typically designed to suppoal and tensile compressive loads.
Piles, usually made out of concrete, are genersbd to form the foundations of
20 buildings or other large structures. A pile cando@asidered a rigid or a flexible pile. The
purpose of a pile foundation is to transfer andridbste load. Piles can be inserted or
constructed by a wide variety of methods, includibgt not limited to, impact driving,
jacking, or other pushing, pressure (as in augemiées) or impact injection, and poured in
place, with and without various types of reinforest) and in any combination. A wide
25 range of pile types can be used depending on tihéype and structural requirements of a
building or other large structure. Examples of fdipes include wood, steel pipe piles,
precast concrete piles, and cast-in-place congitts, also known as bored piles, augercast
piles, or drilled shafts. Augercast piles are a camn form of bored piles in which a hollow
auger is drilled into the ground and then retractth the aid of pressure-injected
30 cementatious grout at the bottom end, so as telaawughly cylindrical column of grout in
the ground, into which any required steel reinfareat is lowered. When the grout sets, the

pile is complete. Piles may be parallel sided petad. Steel pipe piles can be driven into the



20 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 25 raige 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 waednstethpigeRilphOIsiRasScapNteteHaReddinastta-plakgt eIl PlesasisvKbrM as
bored piles, augercast piles, ar drilled shafts. Augercast piles are a common form of bored pijles in
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cementagpiyigraHtiatdnelbrfiome s5sk 0R3-18-|fave adeaubly catindipahtetlBNsPlaio ot tbitgete
ground, into which argéé uired steel reinforcement is lowered. When the grout%eéﬁ, the pile is
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steel pipg pilesreaniesnHee Jitrmhwithaomeretiliedlefitinidiee nfiecasiicenrtetdailasceaimpecarnves into

the ground. Often, the precast caoncrete. is prestressed to withstand driving and handling stresses.
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been drivgmdinieckisedreiittlabgetbgsborad biasomsiivt dqatdiadmrgkeito the ground and then filled
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non-displasermentapasity thék fisisbadesitissiangl dbaraeitineleonepdsents as @miebeang)(@sdan axial
logd bearing capacity that.is conveptionally characterized by componenis of end bearing (gb).and 10
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transmittetbtndhe sideveaiisiftdietelemeasitiandile tiatmsamaatitiae wlemenbn fuf grddlearsng. Ceipacity
is a meaSlﬁrj%ﬁ]f the maximum load that can beﬁ#ﬁorted there, and it will depend on nﬁmerous

factors inclIHPGAIHRIFARRY dP A dRaRS Qhd RABHTPEYBRLE e We SHRRGHEALBR Fo BN ELE ) at
the bottomilptidysesitiafin Thersideulscfaring capelaiting &hd diaeesure afltmermanat iicl eaingapstide of

being borne by the skin friction develpped hetween the side of the pier/pile and the geomaterial. It
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gebmateriadsurengf the sidmohtluf klatheapakleobr iein yeuypttie kikigtirittieptilevelepsadbeftieeend
bearing gpd side beating capacities erally represents the total load that can he supported by the
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building @obmistystato b doioniakition elefidrughdttisedgaarblddmiingvilibesidaxaitine elaiazdring
and side bearing for a particular pier or, driven_pile, it is difficult to make such.measurements with a
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assigningyendraly bepregpatsl loaddiabtoay chzacbes ip @atipdrinatiom element bagenibsiitkidgmeter
and depth,. the geomaterial at the end of the element and along its,sid other factors. A safet
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factors afeuntegonto account for the large number of unknown factors that may adversely affect side
bearing and e”%ﬁﬁ%ﬂ&ﬁ’ iitnf:sIu ien gg%n}%t?(ﬁ%lv?t{ﬁgsrﬁ%aerﬁu%]dendanimg and side bearing for a
particular pier or driven pile, it is difficult tmake such measurements with a high degree of
confidence. Foundation engineering principles antdéar these difficulties by assigning end
25 bearing and load bearing capacities to a foundatiement based on its diameter and depth,
the geomaterial at the end of the element and atergjde, and other factors. A safety factor
is then typically applied to the calculated endrivepand side bearing capacities. These
safety factors are chosen to account for the lamgmber of unknown factors that may
adversely affect side bearing and end bearing,udiey geomaterial stress states and
30 properties, borehole roughness generated by tHmglgprocess, geomaterial degradation at
the borehole-shaft interface during drilling, ledmgif time the borehole remains open prior to

the placement of concrete, residual effects ofindglfluids, borehole wall stresses produced



30 properties, borehole roughness generated by the drilling process, geomaterial degradation at the
borehole-shaft interface during drilling, length of time the borehole remains open prior to the placement
of concrete, residual effects of drilling fluids, borehole wall stresses produced 3 by concrete
placement, and other construction-related details. For example, it is common to apply a safety factor of
2 to the side bearing so as to reduce by half the amogint calculated to be borne by skin friction.
Likewise, a safety factor of 3 is often applied to the calculated end bearing capacity, reflecting the

foregointhgasigeransgitaiiiesand minstive L saddnasissrrerabERsI TR esiam IR FDk is G merative

analysis method used tg design safe and efficient structural foundations bféincorporatin load and
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drilled shaft pjer construction nd_driviag [f)ilin , often results in such 10 foundation elements being
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increasingtthe time, effort and expense of construgtin% a sujtable foundation As a partjal

solution, REFLUYSBEAQUTSRH A0 %) FRERIGN G, BRg R CE RRIPrshaRe kit K RPYD
drilled-shadtiaisitity bisapliptc alkycrcanmplsieeiabrapepiiction site by using one or more test piles.

Osterberg (U.S._Pat. No. 4,614,110 & 5,576,494) discloses a parallel-plate bellows placed in the
bottor of the STUTELR TSR A ISy & (R0 O AT U, AEET LI
communiebthd thioeghiatipipercdanial wihfthsiqieoSundricivalivideigigedi2d bysurasnarngithe
vertical djsplacement of the pier (corresponding to the movement of the upper bellows plate) as a
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against thepenseae] maldamerookthectolesdrel byepplaiamas v dkatashby haodatixesttwiatp and

extendin ve the surface through the fluid pipe. Upon completion of the lgad test, the bellows are
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case becoonesritisgenseairibiexiensiutiohthe lower end of the pier. In that case, the
non-functioning esting cell serv?s as. I-E base of the&ier an mgﬂg therebm com%r§mise the integrity of

the shaft. In prac c@, a&‘#ﬁ‘fe é‘héﬁ{‘e f%?/i Se[He}('TB grB)e B Uite A S0y ey SR SRR in
fan®r of reradpkishhrftsitmabtia datledsghift pier. Thistigically accomplished at a production site by

using one or more test piles.

Osterberg (U.S. Pat. No. 4,614,110 & 5,576,494¢ldses a parallel-plate bellows
placed in the bottom of the shaft before a congpedeis poured. The bellows are pressured
up with fluid communicated through a pipe coaxiahvihe pier. Skin friction is determined

20 by measuring the vertical displacement of the feerresponding to the movement of the
upper bellows plate) as a function of pressurehia bellows. Likewise, end bearing is
determined by measuring pressure against the dominmavement of the lower bellows
plate, as indicated by a rod affixed thereto anerekng above the surface through the fluid
pipe. Upon completion of the load test, the bell@anes depressurized. The bellows may then

25 be abandoned or filled with cement grout, and i@ khiter case becomes in essence an
extension of the lower end of the pier.

In that case, the non-functioning testing cell seras the base of the pier and may
thereby compromise the integrity of the shaft. hagtice, a drilled shaft employing the
“Osterberg cell” is often abandoned after testimdavor of nearby shafts that do not contain

30 a non-functioning testing cell at their base. Beean is wasteful in terms of time, materials,

effort and money to abandon a formed shaft merelyabse it was used for testing, there



30a 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 4 remains a need
for a testing cell that causes less interference with use of the shaft after testing. BRIEF SUMMARY
5Embodiments of the subject invention are directed to an apparatus and method for testing the load
bearing capacity of one or more structures, such as pjles, shafts, or other structures. In an
embodiment, a load cell is provided that creates a void in the structure being tested. In an

embodimentaine craséed Woid &s istingscan asklitenaldeamepeiing-argefadessinghel thaatrakture. In

an embodiment, the created void is filled with a pressurized fluid 10 and, in a further specific
embodinf€itMHe pressurized fluid is a self-sealing fluid. In an embodiment, such a load cell is used to
test the load bearing capacity of a pile, shaft, or other structure. In an embodiment, use of such a load
cell allows the use of the pile, shaft, or other structure after testing as a foundation support structure,
or production pile. In an embodiment, a rmIaR(!)lr:"érﬁHMM%Ba/ cell is used. In an embodiment, use of

the testing appaFahi® aincéerts 1of ieshoghjiscr easestibe desidhiliiy ahusigeae oranermetiestddrpiles
as production piles. Embodiments of the inveption can be used with a pile cast in pl%cﬁe or drilled shaft
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pressurizedtidos tingestaschavarrathediiss gionton, andttwe weicoirdifletinithadgae sstiensdefited to
t eﬁrst sectjon of th tructure dthebse ond se tié)n Pf the }ru ture by t e pressur ? the fluid on
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the first secibtivhém, Juebiwr ¢oandiel ikeused to test the hearing capacity of a pile, shaft, or other
structure. In an embodiment, use of such a loddatieivs the use of the pile, shaft, or other
structure after testing as a foundation suppaoutcsire, or production pile. In an embodiment,
a ring, or annular, load cell is used. In an eminatht, use of the testing apparatus and/or
15 method, increases the desirability of using onenore of tested piles as production piles.
Embodiments of the invention can be used with @ qaist in place or drilled shaft pile.
In an embodiment of the subject invention, a metbiodpplying a load to a structure
is provided. In an embodiment, a hydraulic jacgnsvided incorporating a first portion and a
second portion. In an embodiment, the first portierproximate to a first section of the
20 structure and the second portion is proximate tweeond section of the structure. In an
embodiment, when a pressurized fluid is injectetivben the first portion and the second
portion, a load is transferred to the first secidrihe structure and the second section of the
structure by the pressure of the fluid on the fosttion and the second portion, respectively.
In an embodiment, the first portion is attachedht® first section of the structure and/or the
25 second portion is attached to the second sectidgheo$tructure. In an embodiment, the first
portion and the second portion are proximate tdestber before the pressurized fluid is
injected between them. In an embodiment, the f®ttion and the second portion are
separated by a separation zone before the presgutiad is injected between them. In an
embodiment, the first section of the structure #mel second section of the structure are
30 forced apart by the load, thus creating or enlargihleast one void in the structure. In an
embodiment, the pressurized fluid fills or partidills one or more of the at least one void,
thereby increasing the surface area of the firsti@® and/or second section effectively



25 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 thesstructure are 30 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 filsreg & mhereipbiiR At deapeorRRNOIgr thetebYdneieasing threspréaceiared gidie fiishn
section and/or second section effectively S normal to the direction of the load, or force, in contact with
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to the strysgusarf@y thessamedirerspres¥fufigaarassdirized fluid. In an embodiment, before the
pressurized fluid is injected between the first portion 5 and the secand portion, the first section of the
Cirocture and thi 0L TIRRREBR b B e BoRPY GAE RIS LGRHIRE ot ik QLR

pressurizggdflie isejenie pbeivec b eifisst paition andtkeareonddarivrssenriiaeaticn be first
portion and the second portion to move away from each other a suffici(eﬁ?ﬁgist nce the onE Contié;uous
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structuretie &rsthopasifiamirbeds@enidgiotiononseianss aieeigigieridcamitiweatanarpativie at
least one void in the strl#c{ture, 2&1,;{1 tﬂgt the firﬁl‘, sectic()fu of the structure and the second section of the
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for the prigssuriaeiitftuseclivanaeonBedinarniethp selissieabng duid it sopepastiaty dils dreueng®rimare of
tl'f at least onﬁ 15V?Ei)$ in the structure. In an embodiment, the s If-sealingﬁfluid 8frmanentl fills or
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void in the structure, such that the first sectdrthe structure and the second section of the
structure once again form one contiguous structure.
In an embodiment, a self-sealing fluid is used floe pressurized fluid. In an
embodiment, the self-sealing fluid fills or paryafills the one or more of the at least one
15 void in the structure. In an embodiment, the se#flimg 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 thespnt
20 invention.
Figures 2A-2C show a sectional view of a specific embodiment loé present
invention.
Figures 3A-3C show embodiments of varying cross-sectional area.
Figure 4 shows an embodiment incorporating a ring cell withipile.
25 Figures 5A-5B show a sectional view of a specific embodiment of thespnt
invention.
Figure 6 shows a top view of a ring jack in accordance waithembodiment of the
invention.
Reference will now be made in detail to the prefgrembodiments of the present
30 invention, examples of which are illustrated in taecompanying drawings. Wherever
possible, the same reference numbers will be usedighout the drawings to refer to the

same or like parts.



Figures 1A-1B show a sectional view of a specific embodiment of the present 20invention. Figures
2A-2C show a sectional view of a specific embodiment of the present invention. Figures 3A-3C show
embodiments of varying cross-sectional area. Figure 4 shows an embodiment incorporating a ring cell
within a pile. 25Figures 5A-5B show a sectional view of a specific embodiment of the present
invention. Figure 6 shows a top view of a ring jagk in accordance with an embodiment of the
invention. Reference will now be made in detail to the preferred embodiments of the present 30

invention, examples of whicipgrealluspated @)_ths BrREEOPamrINNENTISONVherever possible, the
same reference numbers will be used throu%h_out the drawings to refer to the same or like parts, 6

DETAILED DISEYedipettE 9fiRa pYRIRF dpyention are directecurt apparatus and method for

testing the load bearing capacity of one or morecsires, such as piles, shafts, or other
structures. In an embodiment, a load cell is predithat creates a void in the structure being
5 tested. In an embodiment, the created void is asedn additional load applying area for
testing of the structure by filling the void withigssurized fluid. In a specific embodiment,
the created void is filled with a self-sealing éluin an embodiment, such a load cell is used
to test the load bearing capacity of at least ale phaft, or other structure, in which, for
example, the load cell is incorporated into. Ineambodiment, use of such a load cell allows

10 the use of one or more of the at least one pilaftsbr other structure after testing as a
foundational structure such as a production pileart embodiment, a ring, or annular, load
cell is used. In an embodiment, use of the teséipgaratus and/or method, increases the
desirability of using one or more of tested pilesproduction piles. Embodiments of the
invention can be used with a pile cast in placdrdled shaft pile.

15 An embodiment of the invention relates to a metbbdpplying a load to a structure.
In an embodiment, a hydraulic jack is provided mpooating a first portion and a second
portion. In an embodiment, the first portion is itioged proximate to a first section of the
structure and the second portion is positioned iprate to a second section of the structure.
In an embodiment, when a pressurized fluid is te@detween the first portion and the

20 second portion, a load is transferred to the §esttion of the structure by the first portion and
a load is transferred to the second section ofsthecture by the second portion, via the
pressure of the fluid on the first portion and seeond portion and/or via the pressure of the
fluid on the first section and/or second sectionah embodiment, the first portion is attached
to the first section of the structure and/or theosel portion is attached to the second section

25 of the structure. In an embodiment, the first mortand the second portion are proximate to
each other before the pressurized fluid is injettetiveen them. In an embodiment, the first
portion and the second portion are separated leparation zone before the pressurized fluid
is injected between them. In a specific embodimeé,first section of the structure and the
second section of the structure are forced apattidyoad, thus creating or enlarging at least

30 one void in the structure. In a further specificbeximent, the pressurized fluid fills or
partially fills one or more of the at least onedsaihereby increasing the surface area of the

first section and/or second section effectivelymalrto the direction of the load, of force, in



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 5 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 onecpigashaftirotiheresisueizia, fluidhiph aiorexpottAcHRe ilfad aaidssngateotaesl Hiewk an
embodiment, use of such a load cell allows 10 the use of one or more of the at least one pile, shaft, or
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increases the desirahility of using one or mare of tested piles as production piles. Embodiments of the
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relates taegnisdiadmf anpliipgailaadur hatiueivreompaedeinodiveatiiayhuiadicigekdaminyided
incorporatin afirstii?rt'on and.a second portion. |n.an embodiment, the fi(r@&?ortion is ﬁositioned
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section ofrfieeasigriblg. In an embdment, veheslBgraasyiriie dJbdd Thiejsetbddain enithediisbe

portion and the 20 second portion, a load is transferred tq. the first section of the structure by the first
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pressuregdrinarieid pfilth@itrstap etk and e e slkian anlbooviadhe pressifeedilihg fluid on
n and/or second section

the. first secti n an empodiment,.the first portion is attached to the first
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before the pressurized fluid is injected between them. In an embodiment, the first portion and the
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them. In prepetifesethhodancbt thedirshseoativodifidet stofaisesaridibatkacond séetiduobieenot
structure are forced gpart by the load. thus creating or eplarging at least 30 one void in the structure.
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ong void phersdy iineieasitendesoiase aipreef iheshitsdsection and/or second section effectively
normal to the direction of the load, of force, in 7 contact with the E{e_ssurized fluid. In an embodiment,

the increased sifff&k %%%Qim%e%@%&%%#%&&%%wg&ﬂiéww edRaivessr e Lsh@ PN ure of
the pressatizeellsitond Martions hdfirslisdlitign enmreestre owiphdharsyiecs svwiisaclivaf the
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pressurized fluid between the first portion anddbeond portion, the first and second portion
20 can move away from each other, resulting in theusgn of the one contiguous structure
into a first section and a second section. Tharsgjon of the one contiguous structure into a
first section and a second section creates a veidden the first section and the second
section, into which the pressurized fluid can flowAdvantageously, introduction of the
pressurized fluid into the void between the first, top, section of the pile allows the
25 pressurized fluid to apply forces to the walls loé tvoid (surfaces of the first and second
sections) so as to apply a much larger force fersdme pressure of pressurized fluid. This
allows the seals to perform much better and/orédridbrces to be achieved. At some point a
filler material, such as grout or concrete canaeglthe pressurized fluid, or the pressurized
fluid can be a grout, concrete, or other harderfingl, and the grout, concrete, or other
30 hardening fluid can harden in the or more of th&east one void in the structure, such that
the first section of the structure and the secoectien of the structure, along with the

hardened filler material once again form one caig structure.



5 embodiment, the hydraulic fluid has low compressibility, low volatility, and/or low foaming tendency.
The hydraulic fluid can have lubricating properties so as to lubricate components of the assembly. In
an embodiment, a self-sealing fluid is used. The self-sealing fluid can be used to seal any leaks in the
assembly. The self-sealing fluid can be used to temporarily or permanently fill voids or cracks as
discussed below. In an embodiment, the self-sealingdluid 10 results in a permanent, flexible seal. In a
specific embodiment, the self-sealing fluid is a chemical mix of friendly fibers, particulates, binders,

polymers, and/org@ngraligaaenip phptdnter taviep andigid pratoraandpesy kit AadporINNBALFial
compoungds with similar propertjes that can be used in embodiments of the subject inventjon include,
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wallls of theritid (srifaetimehtbe fitst ant skrofitks@etioss)isamstto harlgm aurchvlargeldeokas tidhe
s§§1e pressurelpfgprejfuriziglaguiﬂ. This allajws the sea@g?perfprm much better and/or higher forces
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fluid, or the priessyrizcddktid chayend oxstuthcendiate 7ok e headeTingfisidndntbthegreuhan 30
concrete, or other 3% rdeniné;thggﬁé:@n harden inl.t e or more of the at I(ia t one void in the .
structure 08¥eh THAE P&t SOHTQRR ned RGO AN lNSRER A AR Riith
the hardemet fiker thatédial redagsim fameoe wsmtipeopitestioctigsired fundiienfluithuseshiecifiply
force to separate the first portion and the second portion and fil], one or maore yoid tween.the first
cmction oF TGN SO RATAOLER SPGTY GAn e UaH ISR e T AP LR Ao
it36lf. Predecabhy|izisedfl-andlimgfiuiceistisadpastto hresheiade fluid ¢a hetesatisitynieakshidngd thay
develop.éﬂia_rhgrr%bodiment, a 5 cementatious or other fluid that hardens, such as chemical type

1as,

hardenin & be used as the pressurized fluid. The cementatious fluid can have the amount of
retarder used vaneoh andioditine ichehacthiyberdasce o foindonior teave dhiecamaibet aif el émen used

varied, in_order to control how long it takes for the fluid ysed.as the pressurized fluid to harden. In
Vatious SXRBORR AeE AL 2 ATy Bt A h 20 PRl 18 B e s o
be at Ieaatnldrrrgim@Elm;;opimoﬂéhﬂna‘uyd@uhﬂdmiachtdaaslmdmmmédaimdtnetsnnocammansmmau@atm 1
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time to usebtheqatpefoasihg ddwiaeldtratiom, | nractpecsimeeiinioodinmetheceare. pardofanbemimeng e
used as tIliqr%tp 6%? |(l)Jrr1iZoEfqhﬂeu ﬁyﬁrr]glljﬂ?:ejé%ﬁt}g i[§achedtltm3 rebar cage. In an embodiment, the second
portion of the hydraulic jack is attached to théarecage. When the pressurized fluid is
injected between the first portion and the secowordign, the first portion can move relative
25 to the second portion in a direction of expansibthe jack while the second portion remains
in the same location. In another embodiment, tlwersd portion moves relative to the first
portion in a direction approximately opposite te threction of expansion of the jack. In a
further embodiment, both the first portion and #egond portion move as the first portion
and second portion move relative to each other.
30 In a specific embodiment, when the pressurizedifisi injected between the first
portion and the second portion, the first portioaimmains approximately the same relative
position with respect to the second portion in ameboth directions orthogonal to the



15 accomplished and then the other part of the epoxy can be added when it is time to have the fluid
harden. In an embodiment, the structure is a cast form of concrete or other material. The form can
be cast around or partially around the hydraulic jack. In an embodiment, the structure is an

engineering pile. The hydraulic jack can be positioned in the structure using a rebar cage 20 or other
structure known in the art. As an example, the hydraglic jack can be attached to the rebar cage using a
bracket, clamp, or other structure known in the art. In an embodiment, the first portion of the hydraulic

jack is attaeherbip dhexphasioross tRamerhadimenibeisrRInA nritiracidbrdiyarauicdackisre

attached to the rebar ca[%e. When the pressurized fluid is injected between the first portion and the
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pressurized fluid is jnjecte tween the first portion and the second portion, the first partion maintains
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orthogonahtp $eeoRdlisection aicxpaaisiovecfdhastiitheeanntimtinegnt, wien the first section of the
structure and the second section of the structure are forced apayt by the load, the first section moves
elative (P LENE AT EOoSHEHCEY Bl AR SR LHRIGRA T e 1aniREain
remains s@ttivnametinesiasbpgioaniatbly seeasithee et Rnngiguasvilatyspecte fire! secestigemithe

diE; ction of ex ansirgn}ﬁ;c (t#{e structure E/hile the first&%ia}ion remains still. Inff rther embodil‘nent,

bith the HtsPRECHLPAY HE SR PHEAAINA IVe BRGH SPRAARIAR LR L o ThEle
relative te@ddiobeer, lthandiedashinegdnéxpaesichedirsheestianisf dbe eixirnateshanekthasrcerdthection
of the str\;écture are é!orced %far:ﬂ?ii%ao d, the first section maintains approximately the same relative

position lfﬁ%gﬂeo tGORAESRL 10 in one or both directions orthogonal to the direction of
expansion of thénstiyshinieul aragnebakidienenththsirecionobévgapikrtiat feiskactior is a top

approximsaetgl otnh% rgepe% tkt]ﬁedisrggg% %fe%%(lgﬁnlséioan tg)cf) he -%%k'of the pile, the hydraulic jack is
15 positioned vertically in the pile, such that thestfiportion of the hydraulic jack is a top
portion and the second portion of the hydraulikjeca bottom portion. The top portion of
the hydraulic jack can be positioned below thedegtion of the pile and the bottom portion
of the hydraulic jack is positioned above the hwottsection of the pile. In a preferred
embodiment, a portion of the cross-sectional afeth® top portion and a portion of the
20 cross-sectional area of the bottom portion is opanh that material, such as concrete, grout,
and/or other materials, can pass through the opdiop of the cross-sectional area of the top
portion and the open portion of the cross-secticar@a of the bottom portion. In an
embodiment, such material can pass from aboveofh@drtion to below the bottom portion.
In an embodiment, such material can pass from bét@wbottom portion to above the top
25 portion.

In an embodiment, the hydraulic jack and/or thearetage is lowered into slurry
water, concrete or another material, and the natpasses through the open portion of the
cross-sectional area of the bottom portion andofien portion of the cross-sectional area of
the top portion as the apparatus sinks into theenaht The material can be passed through

30 the open portion of the cross-sectional area oftéipeportion and the open portion of the
cross-sectional area of the bottom portion, and fdhthe open portion of the jack from
above the jack to below the jack during formatidrih@ pile, such that the top section of the



In a particular embodiment, the structure is a vertical pile, the first section is a top section of the pile,
the second section is a bottom section of the pile, the hydraulic jack is 15 positioned vertically in the
pile, such that the first portion of the hydraulic jack is a top portion and the second portion of the
hydraulic jack is a bottom portion. The top portion of the hydraulic jack can be positioned below the top
section of the pile and the bottom portion of the hydrgglic jack is positioned above the bottom section
of the pile. In a preferred embodiment, a portion of the cross-sectional area of the top portion and a

portion opilkearl aiessolesHosaRIRPTRBENEtR oitien e rangn. hlechibat soaieriabf SHENcASss-

concrete, grout, and/or other materials, can pass through the open portion of the cross-sectional area
of the top pOHIORRIHE T e HIPPRSHOLY AE! LRSS QRENFINL tBFSr P SresHRBA! PR &H tie fptiom
embodimegitighich material can pass from above the top portion to below the bottom portion. In an

embodiment, such materjal ﬁan pass from below the bottom portion to above the %%%%%%Qnion.
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angther maiesishorn e dhatgriakbppasesathoiols thegenpativndy hecamsotasdional e ofdhe
bottom portion and the open portion of the cross-sectional area of the top portion as the apparatus
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area of thptaprhastion ant the eperpoariApOEHES QipSSrEfRiRvAbA of Bidhsieainhvpaitopoadthcan
fill the open ortiong% the jack from above th([-:-Bjack to bel%wq{%e jack durigﬁ%formatioa of tk;g{ﬁile, such
that the tBP"U0%iBHIIERe DA thE BB+ SELABA bt éﬁéeaFBFb [§98ugAr NG PR en
portion optire@iass: seokidnakeneaceidhe therdseinre andsirezegefiupbiianjet g beosesectienal mrea of
the bottom portign. In an embodiment, when a pressurized fluid is injected between the top portion and
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section of e [bikfdre e pressiuezeidhRiduid mjette dapepottiom and dHeflegioanistione st)dhéh@ighe
top portion pushes_ up on the top section of the pile and/or the bottom pqrtion pushes daown on the
pottom SSERI b I  n8 10 PorHOH A SRE BBt GIn B, BB APECBL, ARl B d0E Oer Blfore
the presssraagid §luid éslmigtigchbringtesnthenidlim ik aBpeaiicesrdodithertt ibasiopneovisih cand hee
bottom portion gre separated by a separation zone before the pressurized fluid is injected between
thern. 1 SRR BT HLR BB SO B o BRGE (RE QBRoH e Bl Rcec
apart by tiredoaicthdtspcpeatiog anentaEgipgrapeasinookerusish se dlionalear@nd threnbottooh iher s fealst
one void can be created in the portion of the pile conti throygh the open portion of t
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least one void, thereby increasing the surface arga, effectively normal to the direction of the load, in
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to be appitsite dhgredtefdottbtodreapieslite thicipd gifessanmze g fesdure of the pressurized fluid.
20 In an embodiment, before the pressurized fluidhjsated between the top portion and
the bottom portion, the top section of the pile @nel bottom section of the pile form one
contiguous pile. A self-sealing fluid can be usedthe pressurized fluid. In an embodiment,
the self-sealing fluid fills or partially fills thene or more of the at least one void in the pile.
The self-sealing fluid can permanently fill or palty fill the one or more of the at least one
25 void. Once the concrete, grout or other structoraterial sets, the top section of the pile and
the bottom section of the pile once again form cotiguous pile.
The hydraulic jack can be positioned in the pilengs rebar cage or other structure
known in the art. In an embodiment, the hydraudickjis attached to the rebar cage using a
bracket, clamp, or other structure known in the lara specific embodiment, the top portion
30 of the hydraulic jack is attached to the rebar cagen alternative embodiment, the bottom
portion of the hydraulic jack is attached to thearcage such that the jack is held at a

desired vertical position in the pile, while allowi the jack to separate while allowing the



20 In an embodiment, before the pressurized fluid is injected between the top portion and the bottom
portion, the top section of the pile and the bottom section of the pile form one contiguous pile. A
self-sealing fluid can be 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 pile. The self-sealing fluid can permanently
fill or partially fill the one or more of the at least one 26 void. Once the concrete, grout or other
structural material sets, the top section of the pile and the bottom section of the pile once again form

one contigiiichRbe to reflenivdpiadie. jaekanmmbeppestiFifgio e aiel Wintck relrr GROPEHIOmer
structure known in the art. In an embodiment, the hydraulic jack is attached to the rebar cage using a
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hydraulic fack is attached to th%rebar cage such that the !ack is held E: a desireS? vertical t%oEitign in
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vertical region, or the repar cage, while eping level with_respect t e horizontal plane, such that the
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to the jackdmensmpodinenhavigngbeioresmrizsddldighissniBetad bameesiahiedantpaitipositishthe
bottom porﬁlq%n, the to%pﬁrtiﬁn maintains approximately the same relative lateral position 10with
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respect t&/HE BoRGH Aoy PANIA hodiment of the subject invention, there is provided an
annular load testingraeseialolynenjastkinocluthieg! anfikertimatenatmanalbe einvdhstaadiogdighting

X t imet linder hayj t ll, at Il tional i I, and
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formed. separation zone includes a membrane in contactthatliiller material. Fluid can be injected
into the separation zone under pressure thus ekpganithe separation zone. In an
embodiment, a passage is formed in the filler nedteinner wall, bottom wall, or other
20 component, such that the injected fluid can reatlerocomponents of the assembly and/or
beyond the assembly itself. Such a passage cartdrgionally formed.

In an embodiment of the subject invention, therpr@vided an annular load testing
assembly, or jack, including: a filler material ape of withstanding high pressure; an outer
perimeter u-shaped cylinder having an outer wall, irner wall, a top wall; an inner

25 perimeter u-shaped cylinder having an outer wallinmer wall and a bottom wall, where an
inner surface of the outer wall of the outer peteneylinder contacts the outer surface of the
outer wall of the inner perimeter cylinder and anar surface of the inner wall of the outer
perimeter u-shaped cylinder contacts the outeasardf the inner wall of the inner perimeter
u-shaped cylinder; and one or more fluid accessslilor supplying a pressurized fluid to a

30 separation zone between the filler material. ThEas#ion zone may include a membrane in
contact with the filler material. Fluid can be icjed into the separation zone under pressure
thus expanding the separation zone. In an embodjnaepassage is formed in the filler



In an embodiment of the subject invention, there is provided an annular load testing assembly, or jack,
including: a filler material capable of withstanding high pressure; an outer perimeter u-shaped cylinder
having an outer wall, an inner wall, a top wall; an inner 25 perimeter u-shaped cylinder having an
outer wall, an inner wall and a bottom wall, where an inner surface of the outer wall of the outer
perimeter cylinder contacts the outer surface of the qygter 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 innermalepbthmivenan!imeten waaped@yindgicaaehneaosisiankidiRecarstiaeIing can
supplying a pressurized fluid to a 30 separation zone between the filler material. The separation zone

may incld88GN Rl aREMPEBRIIS: Wih e ARISMRANANRIA PENIR iARREEP MR selParafon

zone undsnpERFAEAITRNE BXPPASHE Ee FeRAtRIRIZInenEtan embodiment, a passage is formed in
the filler 12 material, inner wall, bottom wall, and/or other component, such that the injected fluid can

reach other comporidRROGITRIL L A5y BYeUPBePEHE iR %s%rﬂ?ﬁmm(m'gwgz 65iff¥ne such a

passage griganeonaby riestned. iAbledmpdintnpofahagnamibian jaekassdmalnaitedier prokidieg
piles for a 5 structure, the method including: inc;ﬁ)m raz{%g an annular | Tk assembly into one or more
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section and bottorgesection of the construction péle; and filling the crack and/or void for gd between
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jack in order to provide additional surface area effectivel rmal to the direction of the load in contact
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In a particular embodiment, an annular assemblgieasribed herein can be used in
production piles (e.g., piles used as a foundatioa structure). The annular assembly can be
inexpensively manufactured. The annular assembiyatlaw concrete and/or grout to pass
through the assembly, while in place, during cgstihthe pile.

20 In an embodiment, during construction, the sulgectular assembly, or ring cell, can
be placed in most, or all, production piles, ifided. The ring cell placed in one or more piles
can remain in the one or more piles after testimgn embodiment, a cured grout, concrete,
or other structural material remains in the rintiscend/or crack and/or void between the top
section and bottom section of the pile after tlok ja expanded so as to separate the pile into

25 a top section and bottom section and, optionadlgtdItesting the pile. In one embodiment, at
least 10% of the production piles can have ringscéh other embodiments, at least 50%, at
least 80%, at least 90%, or 100% of the produgtites can have ring cells.

Piles, having ring cells, to be used as produqgbibes can be designed using a lower
factor of safety or an increased resistance fa@éf), because the piles can be tested such

30 that the load bearing capacity of the piles to $educan be more accurately predicted. In one
embodiment, the RF can be 0.6. In another embodjme RF can be 0.9. In an
embodiment, the ring cells can be made cheaplyusecthe pieces can be made of stamped



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 25 a top section
and bottom section and, optionally, load testing the pite. 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 gterrilustemeiiegioaly Fetonme §als pre-cBiesraRYinAVEta§d6 U berusathagiRieat;tion
piles can pe designed using a lower factor of safety or an increased resistance factor (RE), because
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0.9. In an embodiment, the ring cells can be made cheaply because the pieces can be made of
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sheet metal, filler material that can withstand high pressures such as high strength grout, and/or
rubber o 56’ € rembranes or bladders. It should be noted that a self-sealing high pressure fluid may

be used for emhopgdivehihel Adietiitearpaselingalipigdiist. Jreistiepfses/ibg flustidan @ bisemas i
hydraulic fluid substitute and.is typically a chemical. mix of friendly fibers, bjnders polymers and
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of the subject.invention can pe used with one.or . . .
Hka% inter-twine andbclot fo %’c\)/rm an impervious Iséacommercial compound with similar

properties that can be used in an embodimentriseSli
It should be noted that embodiments of the sulije@ntion can be used with one or
15 more types of shafts and piles. In addition, onenore ring cells or annular assemblies in
accordance with the invention can be used in desipite shaft and can be located at various
vertical positions along the shatft.
Figures 1A-1B show a sectional view of a specific embodiment of thespnt
invention. In the embodiment shown, a hydraulik jecprovided including filler material®
20 in a ring shape. In an embodiment, the filler mate6 are capable of withstanding high
pressure with minimal deformation as further ddxaibelow. Fluid access lin8sare used
to inject hydraulic fluid under pressure against filler materials6. In the embodiment
shown, an outer cylinder wadlll bounds the outside of the ring-shaped filler make6. The
embodiment shown also includes a top pleand a bottom plat&3, which further bound
25 the filler materials6. The embodiment shown also includes sd&lgositioned to inhibit
leaking of hydraulic fluid along the outer cylindeall 11. In an embodiment, o-rings are
used for the seal$8. The hydraulic jack can be attached to a rebae @4g As further
discussed below, various structures can be usattaoh the hydraulic jack to the rebar cage
21. As shown inFigure 1A, the center of the top plate, the center of thg-shaped filler
30 material6, and the center of the bottom plate are openltavgdassage of materials through
the hydraulic jack. The open center can allow cetg;rgrout, or other structural materials to

be passed through the hydraulic jack. In an embexlinthe open center is used to form a



15 more types of shafts and piles. In addition, one or more ring cells or annular assemblies in
accordance with the invention can be used in a single pile shaft and can be located at various vertical
positions along the shaft. Figures 1A-1B show a sectional view of a specific embodiment of the
present invention. In the embodiment shown, a hydraulic jack is provided including filler materials 6 20
in a ring shape. In an embodiment, the filler materialg4 are capable of withstanding high pressure with
minimal deformation as further described below. Fluid access lines 8 are used to inject hydraulic fluid

under pregsitiguagisinsichealilie) patesiads £hdndhamentesivrgia SHRYVACKD SUEer Bidingesomadnl b
bounds the ogutside of the ring-shaped filler materials 6. The embodiment shown also includes a top
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an embodiment, o-[ings sed for the seals 18. The hyd ack can be attached to a rebar cage
1. Ao forthor S S DO G G- B G 1 B Ly A R S 60 e

cage 21.fRscshevssd rgweThy ﬂ?@ﬁﬂ@m@‘rﬁhm@hml‘thﬂm@nﬁﬁrshfe@milﬁg@bﬁﬁpédllfﬁreﬁo
material 6, and the_center of the b late %1[ en to aIIOW#ggﬁﬁe of materials throu h the

hydraulic R #rPo5aH HBAPEal Sﬁ AUEH @té Sits] ads et EluPARIRE AR LR B (s
through thppiedrdolid jaskhin pireembeatimanbsbiprepe nshedie ippheationafrise Jéacpmlgu@upn@lle

passot T PR KA e SRR 7 YA 11 B it EAoAFICH U S5 s Teber

Cage 21 aedtﬁrrecnmmehahgcbfﬂmmmamealmtmm ﬁmtvmmﬁbbahﬁwueﬁmwne e, kmﬁmawc fluid is
cted under ressure via 5 fluid access e pr from th ra s on the
e THEP TR 16 SERA AR O A1 TG SRS oLt BTN AR ecrer
the appll%h&ﬂé@émmlﬁorhnmm @ odinTheshydvaulicefiaih beatifi alf tregarcofatiesipia.causes the
pile to crack creating a void 24 in th ile. The oid 24 is cr |n the open center of the ring-shaped
Plor ot SRS AN e RSO AN, 1 P51 MDD e oAt G e RaR D e
filler matéralsedTmis thﬂikmdreulmdlumlscan ﬁawérmnhmsamdmlunmeﬁopk&sore %cﬁhmaydnaulic
fluid can fill.gll or part of the void S ling fluid ca of tempo ently filling all
o it oM v PR b TR A A W oLk PR 1Bk BF it P dure
sueh tharetﬂm(vdumé#tbasemememam|tmahkwltapmwﬁgweaéareimdwwwdoadamw&¢nlmrhn an
15 embod of the v0|d 4 increases the sprface a fectlve o the direc on of the
e sl e AT e e e R e e T
be appliegrtatbelpde. ﬂiheepamﬂmlz&dtfhacpﬁan ﬂieéltmnaehbﬂmmmrebIMthcpmmizedmmﬁ

concrete, or other srtr%jtural at%rl hICh c n besalloixﬁ % u\r/eh? agétr? orml%\e\/%r&tl%ugarseplslg
through th REFR_HDF "1 Q rred o& e 13
as to form a contiguous pile through the centehefjack. In a preferred embodiment, outer

20 cylindrical wall 11 is designed such that the pressurized fluid welldontained within the
volume formed within the outer cylindrical wall.

In another embodiment as shownFigure 2A, the ring cell can incorporate an outer
cylinder wall 11. The outer cylinder wallll can be made of steel, high strength
polymer/plastic, or other appropriate materialswmnon the art that are able to withstand the

25 high pressures. A filler materiélsuch as HSG can be positioned within the outer wialé
11 and more filler materigh can be positioned below the filler mateGalised in connection
with the top portion to form a bottom portion, sutttat the pressurized fluid is injected
between the top and bottom portions. The inneraserof the outer wall can be lubricated
such that the filler materi@ can slide with reduced friction from the outer Ma fluid fills

30 between the filler materials and vo&d. In an embodiment, the fluid itself provides the
lubrication. The top and bottom portions of thekj@an be situated within a pile such that a
top surface of the top portion filler matertalcontacts the pile material above the ring cell



20 cylindrical wall 11 is designed such that the pressurized fluid will be contained within the volume
formed within the outer cylindrical wall 11. In another embodiment as shown in Figure 2A, the ring
cell can incorporate an outer cylinder wall 11. The outer cylinder wall 11 can be made of steel, high
strength polymer/plastic, or other appropriate materials known in the art that are able to withstand the
25 high pressures. A filler material 6 such as HSG cap be positioned within the outer side wall 11 and
more filler material 6 can be positioned below the filler material 6 used in connection with the top

portion toxfetitha Bettem Bariam shehctihatibe pesri iaraiidiSdoineiad briwaenmibeien BebRottom

portions. The inner surface of the outer wall can be lubricated such that the filler material 6 can slide

with red &6 SR &MY SIRSPWRIFLRMIGIH YRS 2SBHRRHE SR 0h B AN Gl Shs TR SERRUO an

embodimsat i g horasiden i lobsessm oSO OB Ol gn be
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separation between the top portion and the bottom portion through the top of the filler material 6. As
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section, such th tthe.pressur'tgztﬁ% fluid fillﬁevoid 24. Concrete, or other materials to form the pile, can

be poureaatﬁ?o?fdﬁoﬂgod‘ﬂ'%ﬂiﬂ tHB%EFiter of the ring cell for ease of positioning of the ring cell. The
size of the annutaieasisenaitheaandenrenskesriitgszimaidpe s abi s dorta dsleafl be bbPeobitts \Wareof the

rii&cell can have ﬁléfc%s of a sifbe to a}liow proximate lpcation tp a rebar. cage while the ring cell is in
a'Shaft. TR ARG 4T hEHL AR ARSI 8&%#?&‘&"!8‘3%%%?888%%? ar
Embodimeinfs whildapelkitesadioimattshafplathe cirthavedhe piatdseatieenetdnod s saetiomrfziceile
above the load cell and/ir the sect{gep of Ee gil below the |O@§ cell, Tgf t gortiolof the Ioaﬁ cell
and the 68&8%88%%&98 MRL9BEY I FSr & MBIBLIRD R 4'IB HRISHHN HQPQ B ReAtfrsiFAllagEe
lateral pasigoplaespainathe samehdn sbigivyihgileeahorsitidecalionadibe tiog pection afftiieecpllethe
bottom pgprtjon of the cell, and an optional section of t il %el w the cell act as g single pile, rather
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of.5or expoyiionea seitce offcanchele sebichteathbie sekdiehak jositierfoehthink thotwnedn this
appropriate thickness. The open center gf the ring cell all ease of access to inject concrete, 0
other pild AT S Al B0PYS rdhis (AR BEFIBRTSY e pTasondtom ortig B e selluand
specific embmstioeaitsethi o rthngy piléheetanttreot ety sindleguilbe rathenshah%watfleatn§ Pie and
at least 75% of the cross-sectional area of the ring cell. In a specific embodiment as shown in Eigure
e, the CHRHIRGTH Ul Beel, b IReaVeG Gbi e Ph AR e GBI e2h e BB o, i
example, on a piece of concrete, which can be isohas to one foot thick or other
20 appropriate thickness. The open center of the dely allows ease of access to inject
concrete, or other pile material, past the rindgjtoeform the portion of the pile below the ring
cell. In various specific embodiments, the openmthe center of the ring cell can be at least
25%, at least 50%, and at least 75% of the cros#esal area of the ring cell. In a specific
embodiment as shown Figure 3C, the opening in the center of the ring cell carabkeast
25 20% of the cross-sectional area of the ring celatwlitate the passage of concrete through
the opening. In another embodiment as showhigure 3B, the opening is at least 40% of
the cross-sectional area of the ring cell, and frther specific embodiment as shown in
Figure 3A, the opening is at least 60% of the cross-sedtama of the ring cell.
Figures 5A-5B show a sectional view of a specific embodiment of thespnt
30 invention. In the embodiment shown, a hydraulikj&c provided in a ring shape. Two L-
shaped pieces are used to create a plane forianjexft pressurized fluid. In an embodiment,
filler materials6 capable of withstanding high pressure with miniaheformation as further



25 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 5A-5B show a sectional
view of a specific embodiment of the present 30 invegtion. 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

pressurizgsktiise drbanembediiaent) itled Matrials theanpbissef pibstaadinaighr aaeviaavihal

minimal deformation as further 16 described below can pbe included between the two | -shaped pieces
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materials 6 used. The embodiment shown also includes ttom plate. and an inner wall for
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18 positigned tq inhibit leaking of hydraulic fluid bet the | Il and the outer cylinder wall 11.
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In the embodiment shown Figure 5B, hydraulic fluid is injected under pressure via
fluid access line8. The pressure from the hydraulic fluid pusheshanring-shaped top plate
and the bottom plate, and/or any filler matertlssed, causing the top plate and bottom plate
to separate. The top plate and bottom plate tranbkfe applied load to the pile. In the
25 embodiment shown, the application of the load tohe causes the pile to crack creating a
void 24 in the pile. The voi®4 is created in the open center of the ring-shapek. jin the
embodiment shown, the voR# is contiguous with the separation between theptafe and
bottom plate. Thus, the hydraulic fluid can flovorfr the separation into the vod. The
hydraulic fluid can fill all or part of the voi4. A self-sealing fluid capable of temporarily or
30 permanently filling all or part of cracks emanatifrgm the void24 can be used. The
hydraulic fluid fills or partially fills the void®4 under pressure such that the v@ddbecomes
an additional load applying area for applying alt@the pile. In an embodiment, use of the



30 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 17 void 24 increases the
surface area effectively normal to the direction of the load in contact with the pressurized fluid, such
that the increased surface area allows a greater load to be applied to the pile. The pressurized fluid
can be flushed out and replaced by pressurized grout, concrete, or other structural material, which can

be allowegi@ 241 &e &sc® faesarfackoaiies @ifeptiodiy olgmEIRcdrdetion toe taekoltapredattrd
embodiment, outer cylindrical wall 11 is designed such that the pressurized fluid will be contained
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there is aappmatpionetpieenthe pRpaIeBEMINeaatgsHearson ahthedpricarhioh srékeurized
separation between the top plate and the bottom 10 plate of the two L-shaped pieces in Figure 5A.
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pressurized fluid system. In specific embodiments, paper, plastic,. or other material that gives way
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and bottgarmpledewlthid ranceneregiment A wiaterial can be positioned in the separation between the
top plate and th(fﬁgipttom plate, such that if no testing is desired after the Wle isg?%ured around the jack
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to as a plane o akness, which allows the pressurized fluid.to enter the_separation 20 and push u
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length of the outer wall 11 js at least twice th t of i d jn the void 24. In specifi
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pieces cagnibodipwats, lpapes, plashigsdranthabtheteito yedsteviaythehiamehavaliessulized fluid is
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section, thadingdigiaupiondiaier cexthén sinyatoraprestoialse capastiorlyeyiaintasiiee separtaion
of the tOppFaﬁgtigrr]lda Bgtpoorgopmate. The separation region bextviiee top plate and bottom plate can be
referred to as a plane of weakness, which allowstlessurized fluid to enter the separation
20 and push up on the top plate and push down on akterb plate so that the pile can be
fractured into a first, top, section and a secdratiom, section. Referring to the L-shaped
pieces in Figure 5A, preferably the length of tlweo wall11 is at least twice the amount of
separation expected in the vdd. In specific embodiments, the amount of separasdass
than 1 inch, or less than 2 inches. The L-shapedegi can incorporate braces, such as from
25 the bottom plate to the inner wall.

In an embodiment of the subject invention, grouiarete, and/or other structural
material is used as a pressurized fluid and/oilltteéks, cracks, or voids in the load cell or
the structure, such as a pile, under load. Bygqusingrout, concrete, or other structural
material to fill any cracks or voids in the jackich as a separation between top and bottom

30 portions, or other cracks or voids between topisecif the pile and a bottom section of the
pile once the top section is separated from th&bosection, the cured grout, concrete, or
other structural materials, can securely maintaengeparation of the top section and bottom



18 section so as to have a construction pile that can be used after the grout, concrete, or other
structural material has cured or otherwise is secured in place. The self-sealing fluid can also be
used, which is typically a chemical mix of friendly fibers, particulates, binders, polymers, and/or
congealing agents that inter-twine and clot to 5 form an impervious seal. Commercial compounds with
similar properties that can be used in embodiments ggthe subject invention include, but are not limited
to, Slime(r) and ANIERSEAL(r). In an embodiment, the self-sealing fluid is used for load cells not

incorporatingisaale ks aiienmwalischhstancataiesib2itntemndatesdd i ¢ioietheneeaeosedsidn an

embodiment, the self-sealing fluid seals leaks in the assembly and/or 10 cracks in a structure being

tested. IPHHEHBORIRIERR RESIGHISS S SHBE WISEHR FEEKT 'AER: or void via the applied pressure. In

an embodimentihe self-sealing fluid testlsst BepesaannlcpitelRyseIndhicae mbodineandiye
self-sealing fluid fills orlgartially fills a void created tg/ the action of a load cell. In an.embodiment, a
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seal leaks or fill cracks or voids once testing is complete. In an embodiment, a passr%i}eﬂg'ﬁ formed in a
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is intentionally formed. 20In embodiments, fluid for pressurizing can provide self sealing properties via
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self-sealing fluid can reduce the need for tighter tolerances and/or other sealing mechanisms, such as
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sealing is desired or necessary. A concrete pile can com[:)_letel surround the annular assembly.
ConcreteP@iM B BuREXHHR-66RI the ABIEWPEEMAY imariigofilimerapsutihnlleringithnular
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The mechanism can be one or more brackets. _ _ _ o
cell is used as a load applying area during testingn embodiment, the self-sealing fluid is

15 used to apply pressure during testing and then insnia seal leaks or fill cracks or voids
once testing is complete. In an embodiment, a gassaformed in a filler materid, outer
walls 11, top platesl2, bottom plate43, and/or other components of the load cell thaives!
the self-sealing fluid to reach a leak, crack, ordy In an embodiment, such a passage is
intentionally formed.

20 In embodiments, fluid for pressurizing can provegdf sealing properties via the fluid
lines 8 that can obviate the need for seals to contain High pressure. In specific
embodiments, a self-sealing fluid can be useddhatseal any leaks in the assembly. The use
of a self-sealing fluid can reduce the need fohtig tolerances and/or other sealing
mechanisms, such as o-rings. The use of self gefilid can reduce costs of manufacture

25 and/or operation of embodiments of the ring cellother embodiments, sedl8 such as o-
rings can be used where sealing is desired or saces

A concrete pile can completely surround the annalssembly. Concrete can be
poured through the hole of the ring cell and flletvolume around the entire annular
assembly. The outer wall of the ring cell can hawveechanism to be attached to a rebar cage

30 21. The mechanism can be one or more brackets.

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

the ring cell. Figure 6 shows a top view of thegrijack with ports101 for supplying



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 19 pressurized fluid and/or hardening
material. As the pressurized fluid is applied through ports 101 the pressurized fluid spreads out 102
and starts the fracturing (cracking) 103 of the pile, such that the pile separates into a first (top) section
and a second (bottom) section. Accordingly, cracks ggvoids can appear in the pile. These voids can
be filled with concrete, 5 grout, and/or self-sealing fluid. These voids can also be filled by techniques

known inghesaiii se@ i ae iAEePRMrEEra ingrial. Inambssdimanisioldhe apprber @ssagibposych

as shown in Figures 1A, 2A, and 5A, a bladder is used to separate the top portion and bottom portion
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top section of pjle and a bottom section of pile. In a specific embodiment, a separate supply line can
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vogl 24 ofesiteahiagois ampatdigiiigmativede Uerdeladdeheande e Repeihicer REGRPNTENEOiR24 is
created so ag to let pressurized quichri}n%'ected into the bladder enter void 24 and 15 push up on the top
section oPt8 Afe4ha RRK AUTBANRR bottom section of the pile. In specific embodiments, the ring
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connectelh totther Znbodiments, the ring cell can be posiibim other portions of the pile, or in

multiple locations in the pile. Referring to Figude an embodiment is shown where a ring
cell 20 can be located within a pile. The ring @lcan be attached to a rebar cagdy, for

20 example, a bracké. In one embodiment, the fluid supply lin8scan supply grout to the
bladder or separation between the top portion aiim portion instead of pressurized water
or hydraulic fluid. In another embodiment wheregstaized water is used for testing, the
water can be removed through an output line (notvsh as grout is supplied into the ring
cell. In a further embodiment, the vdid created between a section of the pile above e ri

25 cell and a section of the pile below the ring cah be filled in with, for example, grout or
self-sealing fluid, as well as filling the expansipone. Preferably, the ring cell is designed
such that when expanded, the portion of the rifigitat tends to move up upon expansion of
the ring cell (top) is sufficiently attached to thertion of the pile above the ring cell, the
portion of the ring cell that tends to move dowrom@xpansion of the ring cell (bottom) is

30 sufficiently attached to the portion of the pileldve the ring cell, and the top portion and
bottom portion remain sufficiently interconnectexd grevent relative lateral motion of the
portion of the pile connected to the top portion &lne portion of the pile connected to the



bottom portion. In this way, once the separation between the top portion and bottom portion, and void
24, is filled with a material that prevents the top portion and bottom portion from coming back toward
each other after expansion, the ring cell is coupled to the portion of the pile above the ring cell and the
portion of the pile below the ring cell such as to retain the 5 integrity of the pile as a single pile, rather
than two pile sections floating with respect to each oplger either vertically or laterally. One
monitored measurement can be the volume of fluid used through the fluid lines into a separation

between fagréop Portion. andhotinay, nestienhEhs palansiReastie MeNbeATAaid & 8tBRAPS N,

monitor the openin% of the annular assembly. According to embodiments 10 of the present invention,
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variety of lﬁgors such as h?(j e eigangﬁ)n. In an embodiment, such measurements are monitored,
tracked, SHPHEHRSL SRS 5’&9 Mg system as described below. In an embodiment, the

functions of momiesingotiitetedanaad(epienesinhmeas wellierish ket ndigghomerier lineks
computer-readable media as described below. 20In an embodimentr onef%r more steps of a method
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or more camputer-readable media as described below. In an embodiment, one or more te%sg of a
a d
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below. Inemixydipeeiment thelenctonsohstickildlanpibios caneieasbociEdORIn@roiMmbie art. In a
computer-readable @e ja as described below. Arslfects of th i[?g\llent'on ma@{ be describe(ﬂ. in the
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practice%ose expansion. In an embodiment, such measurenaeatsmonitored, tracked, and/or
processed by a processing system as described .belaam embodiment, the functions of
monitoring, tracking, and/or processing measuremeare embodied on one or more
computer-readable media as described below.

20 In an embodiment, one or more steps of a methotefting the load bearing capacity
of one or more structures can be performed by egsging system as described below. In an
embodiment, the functions of such a method are eirblan one or more computer-readable
media as described below.

In an embodiment, one or more steps of a meth@gplying a load to a structure can

25 be performed by a processing system as descrided.b@ an embodiment, the functions of
such a method care embodied on one or more cormmadable media as described below.

Aspects of the invention may be described in theegd context of computer-
executable instructions, such as program modukisgkexecuted by a computer. Generally,
program modules include routines, programs, ohjetsponents, data structures, etc., that

30 perform particular tasks or implement particulastedict data types. Such program modules
can be implemented with hardware components, saftwamponents, or a combination

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



21 with a variety of computer-system configurations, including multiprocessor systems,
microprocessor-based or programmable-consumer electronics, minicomputers, mainframe computers,
and the like. Any number of computer-systems and computer networks are acceptable for use with the
present invention. 5Specific hardware devices, programming languages, components, processes,
protocols, and numerous details including operating znvironments and the like are set forth to provide
a thorough understanding of the present invention. In other instances, structures, devices, and
processegigie ghowndty b@%@m&mfwmemt%ﬁﬁgﬂrﬁtl6ﬁ§1’£&|mtﬂ YOIl mbpmmme Pyeaant,
invention. But an ordmar;bskllled artisan would understand that the 10 present invention can be

practiced WHIRRIPAFSSOSPASHE Rt OLBMPIRRIEFLRS T L ERIER, V\%W%?Q?.%geranmmwme

machineggaipbeONARGtaHdo kRS N@Ihﬁum@féﬁ%ﬁ @@mﬁmewgnan@dwmm@dlﬁQWr@mle a
network or netwaorks. As o_negpkllled in the art will appreciate, embodiments of the present invention

can be eGP AHSRY IR LPEHANGREA! IVEIHP Sy stem, or computer-program product. 15

Acgordingly, theﬁpj@@iﬂdimmv@areta@m&aﬁ)mpm@rmmmgre leniestiasnbeheatsyareresszgdinent,
or an embodiment b|n|n softw ware. In an embodiment, H‘ls%gresent inventi é:%]takes

the form Bf% MQQ%WIB‘QEQP%HBI@W CHEnE"ETELEREE 3R one

or more mm@seé@mghﬂ@g@rmiﬂmd% dﬁgﬁétﬂ;]@&éﬁ@nﬂﬁﬁrfmmdr@faﬂf@%p@maw@%
Invention described above can be embodied In ch a . comput roduct
A o i o A s R A R A S TR (R

media, ap@sHagptaepneediat readabierhyButaiaasmaikukettisad itdueiberstatyatadetices.
ay of example, and not limjtation, com Ute[‘éi{ Eb edacg F#ge medlalmFIemented in any
wﬁ%hod dt' dfb‘@%}%%fiﬁfhb‘?n%ﬁ%ﬁ fag & PR SNRIRHE Servers,
computeingsie aigiorsiugidnshdaiasthioks e B @nvobdesannith othasrdatad ejoiesentiatitn
Media examples inc Ig(?are not li |tedt information-delivery media, RAM, ROM, EEPROM,
G i §

flash mefM& 'St Wé ?{6@1’ '&?éY@I ersatile discs (DVD), holographic media

or other optical msa)a@Eaglﬁadnaghet@rt:&m@mﬁemawjeﬁmb@mmﬂghetm@dﬁnsinmﬁimtlw
magnetic S 3) Odevices. Thes tec ies can ﬁ? data mentarltlgr temporaril

permanchElPANSH ciSooRRAH, iHGha O e c SRS B STEBAR b Sduct.

15 Accordingly, the embodiments can take the form diamdware embodiment, a software

embodiment, or an embodiment combining software lzerdiware. In an embodiment, the

present invention takes the form of a computer4anwgproduct that includes computer-

useable instructions embodied on one or more caempeddable media. Methods, data

structures, interfaces, and other aspects of tention described above can be embodied in
20 such a computer-program product.

Computer-readable media include both volatile amlvolatile media, removable and
nonremovable media, and contemplate media readgbée database, a switch, and various
other network devices. By way of example, and mwoithtion, computer-readable media
comprise media implemented in any method or tedyyofor storing information. Examples

25 of stored information include computer-useable ruttions, data structures, program
modules, and other data representations. Media @eaninclude, but are not limited to,
information-delivery media, RAM, ROM, EEPROM, flasmemory or other memory
technology, CD-ROM, digital versatile discs (DVIhplographic media or other optical disc
storage, magnetic cassettes, magnetic tape, maglshi storage, and other magnetic storage

30 devices. These technologies can store data mornigntamporarily, or permanently. In an

embodiment, non-transitory media are used.



22 The invention can be practiced in distributed-computing environments where tasks are
performed by remote-processing devices that are linked through a communications network or other
communication medium. In a distributed-computing environment, program modules can be located in
both local and remote computer-storage media including memory storage 5 devices. The
computer-useable instructions form an interface to aflgw a computer to react according to a source of
input. The instructions cooperate with other code segments to initiate a variety of tasks in response to

data received inT¢RNjHPEHABNGHENtRE practedd thelisepived daitng ke arepems iy e ¢askBere
practiced in a network environment such as a 10 commupnications network. Such_networks are widely

used to dOPMREDELBVLRIIRIE B RERRBIRaHIGHS [aaERERATDIRHIN B BRI RGO rth.

Further, thedfantiomermRemiacticriumalmelitiseivokdepuifag eanirbareaty yioyfatoriRS
public and/or private networks. Communication between network elements can be wireless or

wireline GAR8F L84 BOWHCRIARY By MRLS SRR IERER AP0 B BAMBMN GIREA%

take sevejalididteramidaommneroascastespitrat tdfry 6o mamAtECESi e GRO I edfmpute Efabashiatents
of the subject invention can be embodied in a processing system. Components of the processin
FS P AL ikl &

system cARBREHRILRA G W Sl b thp L RE: 'BPUHGHBIREECALFOYAR HERT GRAS SERRERIT P tRUIAHE In

an embogimgit CompRoRets Rfsihens 66 Ring rébedysiemuaigidistiibtetbosvoprepoitersaadabled
media. In an embodiment, a user can access the processing system via a client device. In an

embodiw@*@'some of the functions or the processing system can be stored and/or executed on such a
device. Such devigesprandakeipnaba vesietbef foracsicBy viny of rsamepkdrenalient daiibe asaybe a

desktop or laptop.computer, a personal digital assjstant (PDA), an MP3 player, a communication
e e s oo ST Tt Bl o AELBOL S BIRE, SRR AR afon of
these or pttamodiedkanelitgrsaotbagiroanirs skt ds\jesumyicsn fiechid-ineheiocresing:sysiearia a
network. As discussad above, the client device rrrke)?lé]lce%mmunicate with the netw r.k usigg)vari.ous

access tEEhRERSYEE Hod MM AE AR %‘F?’gél?é‘éliéﬁf‘ﬁéx%&g RYYIRANGEERE S Fhore
input anchetwarkterfaces that support user access to the processing 30 system. Such user
interfaces can f ther_ in%lude vario IS input apd out tdgv'ces whijch faciljtate .entry o inrfor ion by
the user or pre< RN HIR HELOAED HEISEE. REERET It el AT UL e HCbe bt ave
noblimiteditb be rappsesittedhiyacthdseckilled in the artmoounication networks can take several
different forms and can use several different comication protocols.
Embodiments of the subject invention can be emiabdiea processing system.
Components of the processing system can be housed single computer or distributed
across a network as is known in the art. In an ehmbent, components of the processing
20 system are distributed on computer-readable médian embodiment, a user can access the
processing system via a client device. In an embedi, some of the functions or the
processing system can be stored and/or executedabna device. Such devices can take any
of a variety of forms. By way of example, a cliesvice may be a desktop or laptop
computer, a personal digital assistant (PDA), ar8MRyer, a communication device such as
25 a telephone, pager, email reader, or text messatguge, or any combination of these or
other devices. In an embodiment, a client devigeamnect to the processing system via a
network. As discussed above, the client device s@ymunicate with the network using
various access technologies, both wireless andliimateMoreover, the client device may
include one or more input and output interfaces thgport user access to the processing
30 system. Such user interfaces can further includews input and output devices which
facilitate entry of information by the user or pratation of information to the user. Such
input and output devices can include, but are moitdd to, a mouse, touch-pad, touch-



23 screen, or other pointing device, a keyboard, a camera, a monitor, a microphone, a speaker, a
printer, a scanner, among other such devices. As further discussed above, the client devices can
support various styles and types of client applications. All patents, patent applications, provisional
applications, and publications referred to 5or cited herein are incorporated by reference in their
entirety, including all figures and tables, to the extenpthey are not inconsistent with the explicit
teachings of this specification. It should be understood that the examples and embodiments
described deein arefoslpisitatiyedevieosakepboand hahydrieivniterddiealieosHyre)angpedrdight
thereof will be suggested to a person skilled in the art and are tQ be included within the spirit and

purview & TE8hisPapREAfEnBANAIRPR SHFRSAFUCES: ARFHARFUFHROVARYS PGy S GrASIESSRr

bearing awpE(ipg deedh GomRPstyies: dacaljipe & ol eiRliyaipsles in position in a strata for bearing a
working load, whﬁrein at least two of the piles incorporate a corresrPonding %tbleast two load cells,

wherein each lod BEIES @ AERLEPRIG AN ALY Qemtions, and publications referred to

5 or cited herein are incorporated by reference dir thntirety, including all figures and tables,
to the extent they are not inconsistent with thalieit teachings of this specification.

It should be understood that the examples and emmiemds described herein are for

illustrative purposes only and that various modificns or changes in light thereof will be

suggested to a person skilled in the art and abe tacluded within the spirit and purview of

10 this application.



a top portion located below a top 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 botfom 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 1e¥%% 'S6148KYEthe cross-section of the bottom portion is open before casting the pile so as to
allow the passage of materials from above the top portion to below the bottom portion, wherein if
separatich Afneinqebotiprovddicidpa tiional iy ol A eclardediangaonooktion Gad debotiosmgiortion maintain relative
lateral position during separation; applying a corresponding at least two applied loads to the at least
two piles via the corresponding at least two load cells; measuring a corresponding at least two
measuretbedfiegts ghitHeyatl st twoasiiohad sosudtador thesratd easbitviagpdads; velmelettedi Feashing whether
the plurality gif&ilacorpecie atdpasicviamg asieRtciiterinn fard anar benveskicd leaddasedandhe at
least two, gpplied loags ard the at least two measured effects of the at least two applied loads on the
at least two piles. 2. The method according to claim 1, wherein one of the at least one design criterion
is a factos hsRiebh | ealdadaRiRABhreersA iR elalild 1, wherein the at least two piles are at least
10% of the plurality of piles. 4. The method according to claim 1, wherein the at least two piles are at
least 50% bdttbe phutiatityoodt il @soximnaldthenephmetiaoc aiaieh tiojetsion df, svressuri Zévef Al dessivbaro piles
are at least 899 thexrluralifyehPissio 188 MRihedkAGFRI RASPIRIAED dovbreaRiniBecideast two
piles are gleaei Rl drRlals BLRAS, fudth B 9&9{&!{% R Rlmhetdhiespiathg at least

two pllespar(teoerl]t (l)?ﬁ'ne cr0$-/§)ect|on ofq ur “%ort 8hea§1d Ié‘a&l‘,toe‘ril go(r:t(la (I)Ih 8P FH (r:IrSol&%ectlon of the bottom

portion is open before casting the pile so as to alow 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 corresponding at least two applied loads to the at least two piles via the corresponding at
least two load célls;

measuring a corresponding at least two measured effects of the at least two applied loads on the at
least two piles; and

determining whether the plurality of piles meets at least one design criterion for bearing the working
load based on the at least two applied loads and the at least two measured effects of the at least two
applied loads on the at least two piles.

2. The method according to claim 1, wherein one of the at least one design criterion is a factor of
safety.

3. The method according to claim 1, wherein the at least two piles are at least 10% of the plurality of
piles.

4. The method according to claim 1, wherein the at least two piles are at least 50% of the plurality of
piles.

5. The method according to claim 1, wherein the at least two piles are at least 80% of the plurality of
piles.

6. The method according to claim 1, wherein the at least two piles are at least 90% of the plurality of
piles.

7. The method according to claim 1, wherein the at least two piles are at least 100% of the plurality of
piles.

8. A load cell, comprising:

atop portion; and



25 a bottom portion located proximate the top portion, wherein at least a portion of the cross-section of
the top portion and at least a portion of the cross- segtlon of the bottom portion is open so as to allow
the passage of materials from above the top portion'to below the bottom portion through the at least
the portion of the cross-section of the tog8 portion and the at least the portion of the cross-section of the

bottom pBRSITHELTA8 eFASHHREPEIMAT B AP AU YRS 'SERUA PRIE ARt e HiRT Sepi¥ Rich that a
top sectidREEPRIRSTERE AHIGEACEd ABeienIft faCrsRRsalaN @RRieNsBRtion FapRn sRasddstared below
the bottothermsage ah thébei s et tbovethhopil®rind thodiottdm lsettiiopafi thatpiechribe ariggious
through the pereorgiierroisbecones peetioporfidhervneanas depdhr0pRMO B0 dhef the

cross- Se%&Bn%HP@oH%@r@ aertiomdringtionaf @elﬁ’@%éHﬁ wedWich peivpendledon prrtiqm ang the

e s i e e e M e
o e

bottom p é‘i‘?ra HS’ﬁ B]gtlt8ﬂ1 %8%%@ 0 ﬁﬁﬂh%’\%\% ar§nd at
least onec%ti@‘@”éﬁ@éﬁlé%h%?\ﬁ%‘rpﬂﬁ%?f TS iloado 2l -k P@tm%t%emfttﬂé%ﬁaem a
portion ofters-prkdi @)(tér’itﬁmj)mml@gﬁlﬂfﬂeldﬁ@ﬁ*ﬂp@ﬁt@ﬂ@ﬁh@@fﬁ@é@ﬂ@ﬂdﬁ&ﬁ@t@p’ herteod ded the
open porticironf e aneasssea fiobeaéitiadiotjnrh fertappontiveraid o bdettte porldasizne awndidiisereated
the pressyezgsdbnidiits Rideastn priprationeahaireatihg alilRRabRR Ve dbereipotin
pressurizegd fiieh i, %Wﬁ%mﬁe%mﬁ@@&%?)fhgf)f?@ﬁlﬂ{éﬂﬂ{%zﬁfd@%ﬁﬁ?&tc@%d’&'gegﬁ%ﬁss an
additional ugwarea%d e.on th% Q sectlon 9{ the. plle 3910' an.a S‘eccgnal anwn orcte onftr'}e bottom
e e o S BlR g Sk Br ss SN a e

section O e, comprising |OC& in ortlon Belowa

|n a
top secti¥ %?Xéeaﬂwgmgveweﬁen%bpag Af @‘%ﬁrQéﬁa%FttB’}HEtﬂ%@é?ﬁiBW% %ﬂ%er!d?eﬁtﬂﬁboh bottom
portion bBIBW eEdEsteRiAldhe beteBpratitd ARG BISH0R tharb e Qerveid isf arraled dhawreseizede
bottom portiidfilis attaathepoditineobott®on seotiohtiod th el @neia ke iwret dadbe preswdicredfi tivbthat
cross-seeignsahdhe g pedioonandas deasira farian lehdhenerasd Saetinsh elithtohattpWanrties is open
before cagiing {hpsRilforanthy eseit Weaten sesirnaliheraie angdirelpiiamissstigr pidhe pile are

contiguous through the open portion of the cross-section of the top portion and the open portion of the
cross-sedlipmeiibe Mgy R e eompiasgurized fluid between the top portion and the
bottom portion wherein injecting the pressurized fluid between the top portion and the bottom portion

causes th EM?tEJS}PQn 850" t'%‘lp 'SnQﬁQE)Pﬁw*h%?e DRE 15'8 B‘PP outigh ﬁg&‘t‘é‘ fdhdpn the top

section o an nitial upward force om po ion to p own on om *section
of the plléeﬁﬂ ﬂ%ﬁg?downward force, and at least one void to be created between the top section

of the pile and t ttom ectlon of th ile in a portion of the eexten ro t n portion
of the crc?sgé}s %Pon% |on belr Y(\Sr?nar&%e 0 o e {O(S)r{)gﬁlo e cross sge{:}tglonseﬁkl% PEE?OB?

ortlon
wherein %}9&%@5{0@5’& B?{ %ia %‘E%FEQ@&%EO&%E% L0Phifa Rl WhRE S ﬁﬁtﬁ)ﬂogf%hé)or more
of the at FBAStQSFERTHRT WvHE KR RRAY! Pre6d i leeet Aunartiearct e arresetieast e erHem BPERB iSr more
of the at lgmsthefmse/widi nategs| ernadidhe altopilopdimc of chethidetans seetiottoot st grilef dineipila
additionadrd@uriyiasds ibreagh ihtepeopartios et titwcalktrdliva, oMmeneinpdie dorassthdzpe o coaiprises

grout. 10y srethedichapalyingiéniQatitna pile, comprising: 26 locating a top portion below a top
section of a pile, wherein the top portion is attached to the top section of the pile;

injecting a pressurized fluid between the top portion and the bottom portion, wherein injecting the
pressurized fluid between the top portion and the bottom portion causes the top portion and the
bottom portion to be pushed apart, the top portion to push up on the top section of the pile with an
initial upward force, the bottom portion to push down on the bottom section of the pile with an initia
downward force, and at least one void to be 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 pressurized fluid fills at least a portion of one or more of the at least one
void, wherein the pressurized fluid that enters the at least a portion of one or more of the at least one
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,

wherein the pressurized fluid comprises grout.

10. A method of applying aload to apile, comprising:



locating a bottom portion below and proximate the top portion and above a bottom section of the pile,
wherein the bottom portion is attached to the botton) 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 before casting the pile, and wherein the top section of the pile and the bottom section of the pile

are contififEHtArHRGPPIA RN HIB 175t PRePE R BL S SRER bt EPRopPBSH Gh AN B D€ Wortion of

the cross@SIdH BERiEEDottom portion; injecting a pressurized fluid between the top portion and the
bottom portion, wherein injecting the pressurized fluid between the top portion and the bottom portion

causes theFtBpIRPEBATHPR AR R APBIAIBIAS B [RREEea 5ar 3pRKe:s RO SFFHSHRISHE i8N the top
section onvigEeii@eRaen ReANIPAtaeNe todhemotrt oeation Hfdha dl [fusHeIewat deesha pbtiemPlsection
of the pil¢hevitfossrsectinal a akerto@pdrfarcendad ekt eqsirtoreol did tookesertaied the tvottom fuetiapisection
of the pileRAbénrtng Begiendhi threrile i 2opesiosnal the RilcAdtesdindihsesiwh tienepas portion
of the crogsRAGHARLS TSR e BEARGHIGh G RREHLSLLNM Bf thé ilﬁo%ﬁ%ﬁ%ﬂ@h@foﬁ'éﬁ B&tigRLportion,

wherein gnce the at | n Id Is created the pressurized fluid t least a portion of one or more
of the at egﬁoc%é%é?ﬁméﬁé%%tﬁé’ %&Iegsliurized fluid that enters the at least a portion of one or more

of the at |Gast NG BRIGAGSRANRRMECNR KRWRIFJPLER B BSP REGHRNMHER H%L%cﬂﬂ& @8

additiona, doware o e B oS PhRRRTRRIthi BoRl: WFSR RS RIS RY RS Jhidhgapaprises

concrete.
bottom portion to be pushed apart, the top portion to push up on the top section of the pile with an
initial upward force, the bottom portion to push down on the bottom section of the pile with an initia
downward force, and at least one void to be 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 pressurized fluid fills at least a portion of one or more of the at least one
void, wherein the pressurized fluid that enters the at least a portion of one or more of the at least one
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,

wherein the pressurized fluid comprises concrete.



