1 Compression Load Test On A Pile Using Reaction Anchors Field of Invention [1] The present
invention relates to compression load testing of a pile to determine its load bearing capacity. In
particular, the compression load test makes use of reaction anchor piles. Background [2] Fixed
structures, such as buildings, bridges, offshore oil installations and so on, must be built on sturdy
foundations. These foundations, in turn, must be supported by piles driven into the ground. To
ascertain the designed loaddreprisg aapaaityledt Dpile Pl € xipceReiat dnachtesirss conducted on each
pile. [3] Conventionally, a compression load test is conducted by stacking dead weights on a skid 30.
The skid 30 is supported on blocks 32 so that the centre of the skid is substantially above a test pile
10. The load on the skid exceeds the designeg eag dpddaysacking the skid up with jacks 26, a
designed test load is exerted onto the test pile 10. FIG. |A shows the conventional method 5 of
conducting tif®dobhereksss |ogentantiel etes isileonmprasaeinibadiestisgal @ pitgitositeresngsithat many
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used to deteantingr pitetoad on the test pile. This drawback is further limited by the small capacity of a
crawler crane erected at the construction site; such manner of loading and unloading the concrete
blocks is time consuming and is fraught with workplace safety concern. [4] In an approach, US patent
no. 6,363,776, issued to Gary Reinert, discloseBidukgrearaf a pulling rod to expand anchoring plates
disposed at a bottom end of a reaction anchor to increase the capacity of the reaction anchor, as
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must be built on sturdy foundations. These foundations, in turn, must be supported by
piles driven into the ground. To ascertain the designed load bearing capacity of a pile, a

compression load test is conducted on each pile.

[003] Conventionally, a compression load test is conducted by stacking dead weights on a
skid 30. The skid 30 is supported on blocks 32 so that the centre of the skid is
substantially above atest pile 10. The load on the skid exceeds the designed load, and by
jacking the skid up with jacks 26, a designed test load is exerted onto the test pile 10.
FIG. 1A shows the conventional method 5 of conducting the compression load on the test
pile 10. A drawback of such a static load test is that many concrete blocks 40 have to be
lifted and loaded onto the skid 30 to conduct the load test and then the concrete blocks are
unloaded after the load test is completed. Typically, a number of load cells 20 are used to
determine the load on the test pile. This drawback is further limited by the small capacity
of a crawler crane erected at the construction site; such manner of loading and unloading

the concrete blocks is time consuming and is fraught with workplace safety concern.

[004] In an approach, US patent no. 6,363,776, issued to Gary Reinert, discloses the use of
apulling rod to expand anchoring plates disposed at a bottom end of a reaction anchor to
increase the capacity of the reaction anchor, as shown in FIG. 1B. In US 6,363,776, loads

on the reaction anchors are transferred to I-beams by means of screw threads and nuts.

[005] It can thus be seen that there exists a need for a simpler and robust manner to

conduct compression load tests on piles at the construction site.



[5] It can thus be seen that there exists a need for a simpler and robust manner to conduct
compression load tests on piles at the construction site. 2 Summary [6] The following presents a
simplified summary to provide a basic understanding of the present invention. This summary is not an
extensive overview of the invention, and is not intended to identify key features of the invention.
Rather, it is to present some of the inventive concepts of this invention in a generalised form as a
prelude to the detailed description that is to follow. [7] The present invention seeks to provide several
set-ups for conducting compression load tests orSHlTéE‘%Wa construction site. These set-ups are simple
to form and to dismantle. Components of some of the set-ups are removeable and reuseable. [8] In

one embodimgpi.Tthe RIFSHING HEENRE KNP MRASSSIB PRSI @ MG i FRASHON

anchors. The set-up comprises: a test pile; a tension member connected substantially vertically on top
of each of tWHPRFENE IREBIGR-aHYBSHENARY EFMEh aNRSISIFHEIRY REEENO A dheharsilendsbSed
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section has a predetermined moment of inertia and rigidity, and the middle section is disposed
substantially BY@iye eopaspth@tdbipilvanirntivo peapialistd iyl preladsity Bweadeta ek
formation arabégﬂgﬁ-g%épi gtgqgl R;V@ssociated tension members via an aperture formed in each
tension member; and one or more actuator(s) for applying a load on the test pile against the transfer
beam formation or against the associated tension members. [9] In another embodiment, the present

invention proides.aieiod farspnducting eommsssion loadlesian @ Riledising reaciioa gnghors.
The method comprises: disposing {WO OF More Teaction ARchors around a test pilé and'connecting a
tension meniban sedistantiplley ettieatgrstriopont sdeh Teesti@etampshare asirapEng & @ioraditg ob transfer

beams in a fa‘rmati n t{} transmittr%?ction Iofgf frgm the tvxr/o or more te sriong%@mbers to a top of the
test pile; con Uy % &9]5’83%?8 e tharas THS fFhTON It%@” S & tension members;

and applying a load above or below the transfer beam formation so that a predetermined test load is
applied on trfgotS? no(grggeer%%% |”16e'nt, the present invention provides a compression load test for apile
using reaction anchors. The set-up comprises: a test pile; a tension member connected
substantially vertically on top of each of two or more reaction anchors, wherein the two or
more reaction anchors are disposed around the test pile; a plurality of transfer beams
being arranged in a formation so that a middle section has a predetermined moment of
inertiaand rigidity, and the middle section is disposed substantially above atop of the test
pile while two peripheral ends of a top transfer beam in the formation are connected to a
pair of associated tension members via an aperture formed in each tension member; and
one or more actuator(s) for applying a load on the test pile against the transfer beam

formation or against the associated tension members.

[009] In another embodiment, the present invention provides a method for conducting
compression load test on a pile using reaction anchors. The method comprises: disposing
two or more reaction anchors around a test pile and connecting a tension member
substantially vertically on top of each reaction anchor; arranging a plurality of transfer
beams in a formation to transmit reaction loads from the two or more tension members to
a top of the test pile; connecting a top beam of the transfer beams formation to the
associated tension members; and applying a load above or below the transfer beam

formation so that a predetermined test load is applied on the top of the test pile.



3 [0010] Preferably, the plurality of transfer beams is arranged in a substantially reversed triangle or
reversed pyramid formation. [0011] Preferably, each aperture is located near a top end of the
associated tension member, such that the aperture is dimensioned to receive an end of the top
transfer beam forming the base of the beam formatiog. [0012] Preferably, when the reaction anchor is

a reinforced eEnGY efefBHDHRNAHEPIABRIGrOMR ENRRY iBenie R BRaRYcaaRhelBipinRAY Rafdsapnnected

to the associated reaction anchor via a predetermined number of reinforced steel bars being disposed
around the t&PT6HEAIIAEERSLPI 8T ECERELINe ach reinforced steel bar is welded to the tension
member and the other end is embedded in concrete in the reaction anchor. Brief Description of the
Drawings [0013] This invention will be described by way of non-limiting embodiments of the present

invention, wilbPiaidreahestaly thesald canaitHiey ity aFatethdisain dvERen eob of | thecaspodieied alazsian
conventional {aeHHQd O A ARY AP ARG IR LG TdGn tRISAIETHRELASE bam

6,363,776;
forming the base of the beam formation.

[0012] Preferably, when the reaction anchor is a reinforced concrete pile and the tension
member is a steel beam, each tension member is connected to the associated reaction
anchor via a predetermined number of reinforced steel bars being disposed around the
tension member so that one end of each reinforced steel bar is welded to the tension

member and the other end is embedded in concrete in the reaction anchor.

Brief Description of the Drawings

[0013] This invention will be described by way of non-limiting embodiments of the

present invention, with reference to the accompanying drawings, in which:

[0014] FIG. 1A illustrates a conventional method of load testing using dead weights, while
FIG. 1B isan extract from US 6,363,776;

[0015] FIG. 2A illustrates a set-up for conducing compression load test on atest pile using
reaction anchors according to an embodiment of the present invention; FIG. 2B-2E
illustrate details of a tension member erected on an anchor pile for use in the set-up
shown in FIG. 2A;

[0016] FIGs. 3A and 3B illustrate positions of the reaction anchors relative to atest pile;

[0017] FIGs. 4A and 4B illustrate the advantageous use of distributing forces on the

transfer beam to maximize utility; and



[0015] FIG. 2A illustrates a set-up for conducing compression load test on a test pile using reaction
anchors according to an embodiment of the present invention; FIG. 2B-2E illustrate details of a tension
member erected on an anchor pile for use in the set-up shown in FIG. 2A; [0016] FIGs. 3A and 3B
illustrate positions of the reaction anchors relative to 4 test pile; 4 [0018] FIG. 5 illustrates a set-up for

conducting qeFBI¢IEION loadsipgbaccerling lRrrettRtrRPedimpakritheRrasantineaveNPdetailed

Description [0019] One or more specific and alternative embodiments of the present invention will now
be describe IRtEFSERAEDD AEBRRLETEHL HMATHER. It shall be apparent to one skilled in the art,
however, that this invention may be practiseg 4 sysihgagcific details. Some of the details may
not be described at length so as not to obscure the invention. For ease of reference, common
reference numerals or series of numerals will be used throughout the figures when referring to the

same or Sim[lﬁﬁﬁé@‘r\éeércm%B&S?fmeaﬁﬂ%MR@&EE%&%%%%&WQW&&RWWGU”9 a

compression load test on a test pile 110 using reaction anchors 120. As shown in FIG. 2A, two or four
reaction anchens ke olesesi Bier avi thtesisrepem el thetlaiiaphmsherandnes! 1hshakdt psi@pereahiovengcal

tension me t : I - r Y ic. jacks 26
or load act%cﬁr@%ﬁ%ﬁ%i%d e%&v%é%ﬁgﬁgg %ﬂ@é@ﬁ&%@%ﬁéﬂ%lgﬂ gsn%‘ﬁ%eries of
load transferdetaiitis $60we Dh(benrietiaild orayopabfhbeslésaiiedlistiheagitvedsasi nad iy lebseyrer émid
formation, wj f r ' | j med near
the top end IT Y s e e A e eSS o Al SRS S A B
transfer bealvesuss0 trewwiimuntve Figer &S\ Berpeheatinogdo the sthiane otesi i ldrd eafstr gsledbiD@mtb the
distances betp]/(\ﬁen F&e test piles 110 and reaction anchors 120, the numbers of layers of transfer
beams 150 vary ggcor‘ding to the force distributions on the transfer beams, the required strength and
rigidity. To give the reader an idea on the magnitude of the setup and test load, the test and anchor
piles are suljstaotiali@g.22andhbbsa ediprieddioraspeitiitey acdripeesiprneddast] @rddsssupi@ntially

6400 tonnes_qgr mare. . . .
110 ug ng reaction anchors 120. As shown in FIG. 2A, two or four reaction anchors 120

are driven into or formed in the ground around the test pile 110 and vertical tension
members 130 are connected to the top of the reaction anchors. A number of hydraulic
jacks 26 or load actuators are disposed between a top of the test pile 110 and the load
cells 20, and a series of load transfer beams 150a-150e are laid on top of the load cellsin
a reversed triangle or pyramid formation, with the ends of the top transfer beam 150e
being received in apertures 132 formed near the top end of the associated tension
members 130. For simplicity of illustration, only 5 layers of transfer beams 150 are shown
in FIG. 2A. Depending on the diameter of the test pile 110 and the distances between the
test piles 110 and reaction anchors 120, the numbers of layers of transfer beams 150 vary
according to the force distributions on the transfer beams, the required strength and
rigidity. To give the reader an idea on the magnitude of the setup and test load, the test
and anchor piles are substantially 2 and 1.8 m in diameter respectively and the required
test load is substantially 6400 tonnes or more.

[0021] Typically, the test piles 110 are round, and the reaction anchors 120 (variously
known as reaction piles or anchor piles) are smaller or equal in diameter to the test pile.
The distance between the centres of the reaction anchors 120 and the test pile 110 is
usually 3 times the diameter of the test pile or aminimum of 2 m. FIGs. 3A and 3B show

the relative positions between the test and reaction anchors. Such test and anchor piles



[0021] Typically, the test piles 110 are round, and the reaction anchors 120 (variously known as
reaction piles or anchor piles) are smaller or equal in diameter to the test pile. The distance between
the centres of the reaction anchors 120 and the test pile 110 is usually 3 times the diameter of the test
pile or a minimum of 2 m. FIGs. 3A and 3B show thegelative positions between the test and reaction

anchors. Sugh{esk REHRACRPEMIGSEHBIRY BRSITiorFeY PieeRerey pieme@ths &aeplef piles

may be used, for example, precast concrete piles, |- or H-beams, pipes or caissons, and so on. [0022]
In practice, £{5eAe Qmﬁ%ﬁﬁ%d'lﬁth}mmﬂ%@ﬁﬁ@'%‘é‘%‘ﬁaﬁ’é“i%%d the hydraulic jacks 26. The
plate 22 is rigid and is used as a datum for mounting dial gauges and scale rulers when determining

movement of the test pile 110 during testing. Load cells 20 come in a range of capacities; usually load

cells of the J8A7&1dAPBIEE GRedBElE Gdeth &F R9geth O Vease st 18RPEANS teinRble AdOcareb8idnd with
the number gf iygliauliciacks 36e\YarmBeHYPSIS [ (ead £ei3i40A78 MalRHIg Jc'n%kﬁns go not

correspond, another plate 24 is disposed between the hydraulic jacks 26 and the I0ad ce 0. As

illustrated in@GSRe thkere véhea dERIAt NG Pigamentopmitoiedfpie &ibsher nedesinosbdeaboe

provides a p ' | inertia.near rmati - th q@l
formation ca%%ﬂgtgg;gwf%@ﬂer ??@3%65: @% ronﬂm%%égﬂﬁé ?a%ﬁ%ﬂtﬁgdéﬁéﬁc[&o%%nc ors 120
safely and ritpgeh8y adctiagtimelearsifd oadanelsir?@ foay anincohesorodsvithe Hiah tambisr @feam can
be uniformly, distrinute li I d i ' igidity.
Schematical‘&%lggﬁ”fslt%ﬁ%tg(? %%%?gr?' e%t%ps) @ggdn}wg 1%%8‘{] a%@%ﬁ%ﬁ&r&lﬁ%ig%g gﬁgjél%kg ‘n this
way, the stremugtespdred dmothaspbatb &4rs Higrstt Metveee i thetaydrait exi,caks 26 isndl kv foag tietlsm use of
the transfer heams to transmit t lgned test load to the reaction anchors 120, Thesge transfer
peams 150 10y bo (VATAROIN FLgarns, LR M o ot T rengin
and rigidity. [28%8] 280sB06 révided a tredeperhined hidhierthefteénaita neambiercddfeaoe theger in

size than the ends.of the top transfer beam 150e. The apertures 132 being bigger thus makes it easier
for e mork AR A o i TR BRI e AT L B St
tension meniyelr i@ jlacksactite gapsdretneananapeeesusfrre gtitheBgpstaakisigtiveazndfede and a

bearing plate 134 in the aperture 132 are not of the same djstances, and shim plates may be disposed
into some of RS G LBTEH G RGeS L GRRTFRIENG tHEPGh D SRR B o SR Shce must

also be withifreatly thsasstrksale Nibanaf il ©MysaedGi iagksréfgan enanengrimgnsehdhrriest pilghd 10.
Alternatively, before the load test commences, the gaps are taken up by usin Wledggéies between the
eb

shim plates. ARG LedH BahNesOE o Be3IteledE ShevBt K aSafo\AtL SMEBIERE 134 to
give sufficiert,siigindtn ed figiafey edheisearima@iiestitati filOed] dntipi 24 GRd st pygews of

the tension member 130 being erected on the reaction anchor 120. As shown in FIGs. 2B and 2C, the

tension menfthéha Beng enhhgampi e igheidsaghesl e 4058 iR dhereasperanchss 1990 /he through

their web mgraRgEs: ARRAIPEPHALIREAHNE RIHE I AR OHVBERISISS AR AIEINIX B RLCIGARY Shown
in FIGs. 2B and 2C. FIG 2D is a section through the web plates and bearing plate 134 showing lengths

of fillet weld thegesténed styeaaidn apcto gifii¥tand half or a quarter of the test load that is, the tension
load, taken up by each tension member 130. In addition, in FIG 2B, shear plates 152 are provided at
the ends of the top transfer beam 150e to withstand the concentrated bearing load. In another
embodiment]00#3]térsstbavineimn fd6120 ,dhe beertiaee 132 dndhe tensian-mearhers A 3R anepier oyt

additional wef) ebaLs I G0 SHRATB G SIS oM B0 AN STIRYSS being bigger thus
makes it easier for the workmen to setup the transfer beam formation and connect the top
beam to the associated tension member 130. In practice, gaps between an upper surface of
the top transfer beam 150e and a bearing plate 134 in the aperture 132 are not of the same
distances, and shim plates may be disposed into some of these gaps so that the gaps are
substantialy the same distances. The gap distance must also be within both the stroke
lengths of the hydraulic jacks 26 and movement of the test pile 110. Alternatively, before
the load test commences, the gaps are taken up by using wedges between the shim plates.
Also as shown in FIG. 2A, web plates 136 are provided above to the bearing plate 134 to
give sufficient strength and rigidity to the bearing plate 134.



[0025] In FIG 2B, the reaction anchor 120 is illustrated by a reinforced bored pile. Reinforced steel
bars 122 are welded around the lower end of each tension member 130 so that during casting of the
reaction anchors 120, the other ends of the reinforced steel bars 122 are embedded in concrete to a
predetermined depth to transfer tension load taken ug by the tension member 130 to the reaction
anchors 120; in this manner, the load taken up by each tension member 130 is safely and strongly
transferred to the reaction anchor 120. For illustration, FIG 2E is a section across the lower part of the

tension meniB&#41 5Hh RRirgeh O A0S ctiRecens RrmeseSr s felBpnairsted op Bgenly
transfer substaplia-A6R9 LTS ARG PEISRSED SR erensianMAERSS 130 e hakeastion

anchor 120 (in FIG 2B, only 3 of the reinforced steel bars 122 are illustrated). Also as shown In FIGs.

2B and 2E, Shiyyetedrilcberalad I0asaibaidbe agdiiaHs2énTRmed tieebdhei yrebyReeRss of the
tension menjhers; L3Qsrap @b HYRIRLE %N ik Wal et a8 pHRRIANHARE LRENT dRgdpngih and is

substantially 200 mm long. In use, the reinforced steel bars 122 may remain exposed, as illustrated in

FIG 2B or thElGaagth@sbéreflia o drete stinnsthsasghntiravele plates aritk beai be dilaieniSthe
tension me : ' ' j ' d
numbers ofnr%ﬁ%for eI S ee%%ﬁﬁg %&%%t%%%gﬁgﬁ d ten%ﬁﬁ&%ﬁ%ﬁ?@ gaeéi%w%gﬁ%ﬂg& 26 is
now disposelgshltad shaids, dbexeesicaindoast tekasfop ihyzeach3oesandniembeatidy pradddiBanofthe
associated t , in the. i P | ' ates and
wedges is oaﬁ/%tg(? a?fﬁ%ﬁ A%%?égg%élnpt%g”g%%r% iﬂsg a%éfgﬁ%ﬁ@éﬁ%ﬁ%%ﬁ %%gé géé are

extended befatbstiand dist mddstsapedi bdaom | tael.tharmsiathereembdol mario theneasioth ereamheotiddent,
depending on thb r i 1tonal weg m re
%@h{ggg)é%%, these “r"1dydrauﬁ'|c jacks 98 may%g1

e size,of the, tensjon bers,and the apertures, more.than one hydraulic jack 26
may be used hside é‘%%r%‘%Bfe ﬂ?(l'l%@EE Sttt R %’ounted on

the associatéshdEssirgplatact84nifamimdstadureainner. With the hydraulic jacks 26 mounted on the
bearing plates 134, this set-up enhances workplace safety by not requiring workmen to position the
hydraulic jacks or to work at a height above the ground. [0027] While specific embodiments have been

described andoitkjgiiared, LB, undersiovohthpichuany2oh i gesstraediflgationa nfeidatiobsrengil e.
combinations thereof could be made to the Héasent inv&ntion without d%rtin from the scope of the

invention. FOr@Y SR Refsibés GFeURsH ShotRgrmiQNEE &0 O dRERRR el bhm
formation may BeiPasRfica iy dP Edead] Binsfeh8re kA0MBe other ends of the reinforced steel

bars 122 are embedded in concrete to a predetermined depth to transfer tension load taken
up by the tension member 130 to the reaction anchors 120; in this manner, the load taken
up by each tension member 130 is safely and strongly transferred to the reaction anchor
120. For illustration, FIG. 2E is a section across the lower part of the tension member 130
showing the use of 40 numbers of 40 mm reinforced steel bars 122 to evenly transfer
substantially 1600 tonnes or more of tension from the tension member 130 to the reaction
anchor 120 (in FIG 2B, only 3 of the reinforced steel bars 122 are illustrated). Also as
shown in FIGs. 2B and 2E, staggered fillet welds 124 are used to join the reinforced steel
bars 122 to surfaces of the tension members 130; as an example, each fillet weld 124 has
a substantially 10 mm leg length and is substantially 200 mm long. In use, the reinforced
steel bars 122 may remain exposed, as illustrated in FIG. 2B or they may be covered in
concrete as illustrated in FIG. 2C. In another embodiment, the tension member 130 may
be connected to the reaction anchors 120 by using various sizes and numbers of
reinforced steel bars to meet the designed tension |oad.

[0026] FIG 5 shows a set-up 100a according to another embodiment of the present
invention. As shown in FIG 5, the setup 100a is a variation of that shown in FIG 2A in



1. A compression load test for a pile using reaction anchors comprising: a test pile; a tension
member connected substantially vertically on top of each of two or more reaction anchors, wherein the
two or more reaction anchors are disposed around the test pile; a plurality of transfer beams being
arranged in a formation so that a middle section has a predetermined moment of inertia and rigidity,

and the midgigsesliPhysraifieoeer Sehstasiadigaiaremiepphtbatanbaienshilp irpdparipagral ends
of a top transfer beam in the formation are connected to a pair of associated tension members via an

aperture forrheefiANSbe RERL M PR OhHep asSpha et FREETE Bt MINGEINYIhE @ Y8R &fon the
test pile agaipft $helraneias h%%é(?{@%?%ﬁl AT FERIDaHINFABE KHaIBH é%ﬁé@@h@@éﬂ%’f%aﬁs A

compression load test according to claim 1, wherein the plurality of transfer beams is arranged in a

substantiallytRe\Rgd €6 ahg lelenmhiRtidntBa dyslipaH sriacke 26 Ak el bekuethpderbleddd triangle
is connectedyipying SRACHANARERL Bearh OFREIBIEFAI SRR datifsRIH NIRRT oh thB&5dN the

plurality of transfer beams is arranged in a substantially reversed pyramid formation and ends of each

of two transfel thedenrsiferrmiagibres isadd s aertees:sear pinamane iy dshliedasl #6tmay-keoersted
Irgs;:té%nnaér;crnﬁgg enﬁ c%@ %:lgfrgssodié&fed tenglorﬁl&rﬁﬁnger?]géﬁqﬁaﬁhﬁg \ggert netg‘ié;l imen5|t)gr1etljsto
receive an et gistoei atad Sfearbaghpl &emMisd itheabdseastetharienasan fdvittatioe.hFraubonarkssibn load
tost di . ) : :
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hydraulic jack eing dispose 0
workmen to position the hydraulic jacks or to work at a height above the ground.

[0027] While specific embodiments have been described and illustrated, it is understood
that many changes, modifications, variations and combinations thereof could be made to
the present invention without departing from the scope of the invention. For example, the
number of reaction anchors may be 3 or more and the transfer beam formation may be

prismatic with a polygonal base.



9 6. A compression load test according to claim 4, wherein the one or more actuator(s) comprise(s)
comprise(s) one or more hydraulic jack(s) being disposed between the transfer beam and a bearing
plate of the associated aperture. 7. A compression load test according to claim 5 or 6, further
comprising one or more load cells being disposed abgve the one or more hydraulic jack(s) to
determine the|lgag,pn the test pile. 8. A compression load test according to any one of claims 1-7,
wherein, when the reaction anchor is a reinforced concrete pile and the tension member is a steel
beam, each lensiorf\rReMBIERTORA ARG IFEd Qb AR QESHE LRSS TARIPNAY: predetermined
number of reinforcegste I|gars being disposed around the tension member so that one end of each
reinforced steel bar is welded to the tension member and the other end is embedded in concrete in the

reaction anchor. g.aAmﬁémdqq@bebmm@i @hﬁﬁ@%@hbﬁ/@ﬁ@d&%ﬁw of €apkiet WAGHdAUAChors,
the method campaSiBEnors AHRPSIHIHVA BT SPRIG ESREERGPRRIRIS BroUNdasLask BRI Fagnecting

a tension member substantially vertically on top of each reaction anchor; arranging a plurality of
transfer beaRitein a formation to transmit reaction loads from the two or more tension members to a

top of the test pile; aplurality of transfer beams being arranged in aformation so that a middle section

has a predetermined moment of inertia and rigidity, and the middle section is disposed
substantially above a top of the test pile while two peripheral ends of atop transfer beam
in the formation are connected to a pair of associated tension members via an aperture
formed in each tension member; and

one or more actuator(s) for applying a load on the test pile against the transfer

beam formation or against the associated tension members.

2. A compression load test according to claim 1, wherein the pluraity of transfer
beams is arranged in a substantially reversed triangle formation and a transfer beam

forming the base of the reversed triangle is connected to two reaction anchors.

3. A compression load test according to claim 1, wherein the pluraity of transfer
beams is arranged in a substantially reversed pyramid formation and ends of each of two
transfer beams forming the base of the reversed pyramid are connected to two associated

reaction anchors.

4, A compression load test according to claim 2 or 3, wherein each aperture is
located near a top end of the associated tension member, such that the aperture is
dimensioned to receive an end of the transfer beam forming the base of the beam

formation.

5. A compression load test according to any one of claims 1-4, wherein the one or
more actuator(s) comprise(s) one or more hydraulic jack(s) being disposed near the top of

the test pile.



connecting a top beam of the transfer beams formation to the associated tension members; and
applying a load above or below the transfer beam formation so that a predetermined test load is
applied on the top of the test pile. 10. A method according to claim 9, wherein arranging the plurality
of transfer beams in a formation comprises arranginggthe plurality of transfer beams in a substantially

reversed triaggle foxTiaHesbrie-BUBSIARSRLARpIOREING dispRseriRabiamiaARE laigs@jle. 11. A

method according to claim 9, wherein arranging the plurality of transfer beams in a formation

comprises aRYRBTREE e GAMMAITH(Dr PRASEEr HEEnBYHAEGHEREIHEAIRE 18 (@vRrsed pPFWRRA fbnation
with the subgtgitial BRg% AiINodis dipeptibedeRiafdgigstnile. 12. A method according to claim

10 or 11, wherein loads on the plurality of transfer beams in reaction to the predetermined test load are
linearly and uniformly distributed.

7. A compression load test according to claim 5 or 6, further comprising one or more
load cells being disposed above the one or more hydraulic jack(s) to determine the load
on thetest pile.

8. A compression load test according to any one of claims 1-7, wherein, when the
reaction anchor is areinforced concrete pile and the tension member is a steel beam, each
tension member is connected to the associated reaction anchor via a predetermined
number of reinforced steel bars being disposed around the tension member so that one
end of each reinforced steel bar is welded to the tension member and the other end is

embedded in concrete in the reaction anchor.

0. A method for conducting compression load test on a pile using reaction anchors,
the method comprising:

disposing two or more reaction anchors around atest pile and connecting atension
member substantially vertically on top of each reaction anchor;

arranging a plurality of transfer beams in a formation to transmit reaction loads
from the two or more tension members to atop of thetest pile;

connecting a top beam of the transfer beams formation to the associated tension
members, and

applying a load above or below the transfer beam formation so that a
predetermined test load is applied on the top of the test pile.

10. A method according to claim 9, wherein arranging the plurality of transfer beams
in a formation comprises arranging the plurality of transfer beams in a substantially
reversed triangle formation with the substantial apex being disposed near the top of the
test pile.

11. A method according to claim 9, wherein arranging the plurality of transfer beams

in a formation comprises arranging the plurality of transfer beams in a substantially



13. A method according to claim 10 or 11, wherein loads on the plurality of transfer beams in reaction
to the predetermined test load are uniformly spaced apart point loads. 14. A method according to any
one of claims 9-13, wherein connecting a beam of the transfer beams formation to the associated
tension members comprises forming an aperture in @gch of the associated tension member and
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9-14, wherein applying a load below the transfer beams formation comprises operating one or more
hydraulic jacrl@)‘)HStween the transfer beams formation and the top of the test pile. 16. A method
according to claim 14, wherein applying a load above the transfer beams formation comprises
operating one or more hydraulic jack(s) disposed between the end of the beam and the associated

aperture. 172 methBedhesbranEtioIifiale iG@retsomsrRimiparis asing BhEabityRirt 3688 cells
above the togghie, lRsERYR @ thb PRATER N RRNEEY BdIa IRE )R HRHAR i dRbMeg ethod

according to claim 15 or 16, wherein applying a load above or below the transtér beam formation so
that a predetermined test load is applied on the top of the test pile further comprises disposing one or
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9-18, wherein, when the reaction anchor is a reinforced concrete tension member is a
steel beam, beameotingpetirmisidherneackiermsinesttasti oo asetiazifigrotytopaotdgoiitrpaitctibpadschor
comprises disposing a
14. A method according to any one of claims 9-13, wherein connecting a beam of the
transfer beams formation to the associated tension members comprises forming an
aperture in each of the associated tension member and receiving an end of the beam in the

associated aperture.

15. A method according to any one of claims 9-14, wherein applying aload below the
transfer beams formation comprises operating one or more hydraulic jack(s) between the

transfer beams formation and the top of the test pile.

16. A method according to clam 14, wherein applying a load above the transfer
beams formation comprises operating one or more hydraulic jack(s) disposed between the

end of the beam and the associated aperture.

17. A method according to claim 16, further comprising disposing one or more load

cells above the top of the test pile or in each of the aperture to determine the test load.

18. A method according to claim 15 or 16, wherein applying a load above or below
the transfer beam formation so that a predetermined test load is applied on the top of the
test pile further comprises disposing one or more load cells above the one or more

hydraulic jack(s).

19. A method according to any one of claims 9-18, wherein, when the reaction anchor
is areinforced concrete pile and the tension member is a steel beam, connecting atension

member substantially vertically on top of each reaction anchor comprises disposing a



11 predetermined numbers of reinforced steel bars disposed around the tension member, welding one
end of each reinforced steel bar to the tension member and embedding the opposite end in concrete
during casting of each reaction anchor.

11
predetermined numbers of reinforced steel bars disposed around the tension member,

welding one end of each reinforced steel bar to the tension member and embedding the

opposite end in concrete during casting of each reaction anchor.



