Method for Dynamic Load Testing Field of the Invention [0001] The present invention relates to
dynamic load testing.In particular, the present invention relates to method to perform dynamic load
testing for testing capacity of foundation piles and apparatus therefor. Background [0002] It is
extremely important to carefully study load bearing capacity of foundation piles of a building. The load
bearing capacity of foundation piles gives information on how sturdy the foundation piles can withstand
loads being exerted on them, thus determining the strength of the building supported by the piles.
[0003] Static load testing and dynamic load testing are the most common methods performed to
evaluate the load bearing capacity dVISHMGHRT fA¥8amickOREd RSHAG a weight is placed on the
head of the pile for a period of testing time, exerting a progressive load onto the pile. Subsequently,
the amount of sinking of the pile is measured regularly over the testing time period. The static load
testing is considered time consuming that it de@leraiyhakesastgnime to perform such test and obtain a
meaningful result therefrom.

[0001] The present invention relates to dynamic load rigsti In particular, the
present invention relates to method to perform dyndoad testing for testing capacity

of foundation piles and apparatus therefor.
Background

[0002] It is extremely important to carefully study loagldbing capacity of foundation
piles of a building. The load bearing capacityafndation piles gives information on
how sturdy the foundation piles can withstand loadgsng exerted on them, thus

determining the strength of the building suppotigdhe piles.

[0003] Static load testing and dynamic load testing aee rtftost common methods
performed to evaluate the load bearing capacityoahdation piles. In static load
testing, a weight is placed on the head of thefpil@ period of testing time, exerting a
progressive load onto the pile. Subsequently, am®unt of sinking of the pile is
measured regularly over the testing time periodhe $tatic load testing is considered
time consuming that it generally takes long timeptrform such test and obtain a

meaningful result therefrom.

[0004] Compared to static load testing, the testing peobdynamic load testing is
relatively shorter. In dynamic load testing, actotoad is dynamically exerted onto the

pile by dropping a weight onto the pile, transmitian impulsive and brief force to the



[0004] Compared to static load testing, the testing period of dynamic load testing is relatively shorter.
In dynamic load testing, a force load is dynamically exerted onto the pile by dropping a weight onto the
pile, transmitting an impulsive and brief force to the pile. The effect of the force to the pile is measured
and the load bearing capacity of the foundation piles is thus determined. [0005] One conventional
method to perform dynamic load testing is by means of having a crane to lift a ballast’/hammer with
certain weight and subsggfuently drop the ballast/hammer onto a pile. A transducer is installed to the

pile to record tABSIMPEE HTRRE AWdhIBEMIO BRI RS (Hf b BERIIRICaPEC At dhBerns

a machine and a method for determining load capacity of foundation piles. The machine comprises a
framework resti{gatiPmbitRS isiheicdriagBin®duide-derrick, in which there is hung a ballast or
weight to exert force on foundation pile to be tested, is hinge-mounted to the framework. The ballast or

weight further comprises pair of springs to slowly transmit its load impact to the foundation pile.
[0005] One conventional method to perform dynamic loadirtgsis by means of

having a crane to lift a ballastthammer with certaeight and subsequently drop the
ballast/hammer onto a pile. A transducer is ihstialo the pile to record the impact of

the weight of the ballast/hammer to the pile.

[0006] US 5,325,702 concerns a machine and a method ferdi@ing load capacity
of foundation piles. The machine comprises a fraork resting on a mobile
undercarriage. A guide-derrick, in which theréisg a ballast or weight to exert force
on foundation pile to be tested, is hinge-mountedhe framework. The ballast or
weight further comprises pair of springs to slowgnsmit its load impact to the

foundation pile.

[0007] US 2003/0122434 discloses a dynamic load testiranséor foundation piles,
which comprises a magnetostrictive vibrator. Thagnetostrictive vibrator is
connected to the head of the pile to be tested.amglectric current is fed into the
vibrators, a strain occurs therein, producing \ibres in the pile. The vibrations being
transmitted to the ground around the pile are aExbrand the load bearing capacity of

the pile is thus determined.



[0007] US 2003/0122434 discloses a dynamic load testing means for foundation piles, which
comprises a magnetostrictive vibrator. The magnetostrictive vibrator is connected to the head of the
pile to be tested. As an electric current is fed into the vibrators, a strain occurs therein, producing
vibrations in the pile. The vibrations being transmitted to the ground around the pile are recorded, and
the load bearing capacity of the pile is thus determined. Summary [0008] It is an object of the present
invention to provide a dynamic load testing apparatus and method which is simple, economical, and
yet effective for testing load bearing capacity of fooehatITY pile. [0009] The dynamic load testing
apparatus of the present invention comprises a detachable framework mounted on the ground across
the foundation pile, wherein the detachable framework has a pair of vertical supports with the top ends
connected by égpg%rsgd'@-%hé)ﬁ’é%cﬁ%éh% RIGSA MRS 2. RIQVEEY DRENSplodH dARlIBF the
framework, a clamp capable of holding and releasing a hammer towards the foundation pile, thereby
exerting impactRORIENS RRGSIRIRADNBIR 15eSEmRNR S FRINKBIFBhE HRITRRIME, Qids it amp
can be adjusted vertically to a desired height, a steel guide casing axially aligned with the foundation
pile, for verticaPpRBE S RAGHY ARIAHKIAHE SR guide casing having an upper and a lower end,
wherein the upper end receives the hammer and the lower end is clamped to the foundation pile, a
cover placed on the top of the foundation pile for protecting the foundation pile from breaking due to
the impact ford8%Fm thBhH AMARRIGNIPEr ARSHIR ARRAATES ©f SR GEBHINOD RIS Geasuring
and recording the impact force from the hammer on the foundation pile. To clamp the foundation pile
to the lower erfFHTHRYfERGIRNCEL IR AL S OHRL R EERB O SRUOM IR STREB RS
clamps are used. [0010] In one embodiment, the transducer attached to the pile below the cover is Pile
Driving Analys@?‘@fﬁﬂ B Bﬁl@m&wl@\ﬂa@; a pair of vertical sugparth the top ends connected by a

reversed U- shaped frame, a winch attached to étersed U-shaped frame of the
framework, a clamp capable of holding and releaailgmmer towards the foundation
pile, thereby exerting impact force on the founaiaile, the clamp is hooked onto the
winch, such that the clamp can be adjusted veltitala desired height, a steel guide
casing axially aligned with the foundation piler feertical passage of the hammer, the
steel guide casing having an upper and a lowerwhdrein the upper end receives the
hammer and the lower end is clamped to the fouodatile, a cover placed on the top
of the foundation pile for protecting the foundatipile from breaking due to the
impact force from the hammer and a transducertatato the pile below the cover for
measuring and recording the impact force from thmmer on the foundation pile. To
clamp the foundation pile to the lower end of theek guide casing, a plurality of

hydraulic clamps or a plurality of screwed clamyes ased.

[0010] In one embodiment, the transducer attached toitedelow the cover is Pile

Driving Analyser (PDA)® or CAPWAP®.



[0011] In a further embodiment of the present invention, the dynamic load testing apparatus further
comprises a crane to lift and connect the hammer to the clamp. The clamp is a hydraulic clamp, whilst
the winch is a hydraulic winch comprising a pulley. [0012] In one embodiment, the hammer further
comprises means for hooking the hammer to the clamp. The hammer can be a solid shape or a
cylinder bucket shaped hammer with X-shaped or +- shaped bars welded to the top sidewall of the
hammer [0013] In another embodiment of the present invention, the dynamic load testing apparatus

comprises me&id ¥br dBjstHERRE BEIGREHTEIE PAHSVBFRSRID 1IVARBER rthe|ebioland sestnst

invention provides a method for performing dynamic load testing for a foundation pile. The method
comprises the aRdgsasEmBEINARE COMRTERD A S fgete il mindaeasyberHadmRIatb Hsilelame fradmhework
having a pair of vertical supports with the top ends connected by a reversed U-shaped frame,
providing meafligatfaishedys itilifetaised Whiph el iiasiei saliRufie e rraoHHiGiMe G Adie¥leasing
a hammer, installing a transducer on the foundation pile, connecting the hammer to the means
attached to the reversed U-shaped frame and releasing the hammer towards the foundation pile,

whereby the tri938UceP &R RMROSLTMheHIE dTaREMRIH HETBEEHEORPRSRSEHES ORI Hh pile.

The means for holding and releasing the hammer comprises a hydraulic clamp hooked onto a
hydraulic winchaaune Epiifeg!qomLs] e HAmMEr Gapdemn e a0 KesaRB iSYISEE R RIoSEGRRsEL the
hammer to the means attached to the reversed U-shaped frame. [0016] In another embodiment of the

present inventidNMe syéfhof ipkanrageitrhaaatkhak e ihed)io thel ipr|sigeyveleiéenaera leveling

the ground around the foundation piles for installing the framework thereto. [0017] In a further

embodiment, the step of installing the transducer on the foundation pile includes placing a cover on the
top of the founi@qiidh plie.another embodiment of the present invention, diieamic load testing

apparatus comprises means for adjusting the hefghe framework.

[0014] Another aspect of the present invention providesiethod for performing
dynamic load testing for a foundation pile. Thetmod comprises the steps of
installing a framework on the ground, across thenétation pile, the framework having
a pair of vertical supports with the top ends catee by a reversed U-shaped frame,
providing means attached to the reversed U-shapetkfof the framework for holding
and releasing a hammer, installing a transduceherfoundation pile, connecting the
hammer to the means attached to the reversed Wkdhfspme and releasing the
hammer towards the foundation pile, whereby thestlacer records measurements of
the impact of the hammer onto the foundation dilee means for holding and releasing

the hammer comprises a hydraulic clamp hooked antyydraulic winch having a

pulley.

[0015] In a further embodiment, a crane is used to lit aannect the hammer to the

means attached to the reversed U-shaped frame.



Brief Description of the Drawings [0018] This invention will be described by way of non-limiting
embodiments of the present invention, with reference to the accompanying drawings, in which:
[0019]Fig. 1 illustrates a crane employed for dynamic load testing according to prior art; [0020] Fig. 2
illustrates a diagrammatic view of an apparatus for performing dynamic pile testing according to one
embodiment of the present invention; [0021] Fig. 3 illustrates a longitudinal sectional view taken

through the hammer in accordance with one embodiment of the present invention; and !0_022 Fig. 3A
illustrates top VAEEbf tHe BpMaRr ieReHER8PE PhiRendiePeat coNRIHIQNWIHER ”f d [MeHt®f the

present invention. _ _
framework to the ground includes excavating anckllag the ground around the
foundation piles for installing the framework thtere

[0017] In a further embodiment, the step of installing titeesducer on the foundation

pile includes placing a cover on the top of thenfibation pile.
Brief Description of the Drawings

[0018]  This invention will be described by way of non-img embodiments of the

present invention, with reference to the accompangirawings, in which:

[0019] Fig. lillustrates a crane employed for dynamic loadngsaccording to prior

art;

[0020] Fig. 2 illustrates a diagrammatic view of an apparatugp@forming dynamic

pile testing according to one embodiment of thesg@né invention;

[0021] Fig. 3 illustrates a longitudinal sectional view takemotlgh the hammer in

accordance with one embodiment of the present trwerand

[0022] Fig. 3A Iillustrates top view of the cylinder bucket shapeammer in

accordance with one embodiment of the present trouen
Detailed Description

[0023] The following descriptions of a number of specifand alternative

embodiments are provided to understand the inver@atures of the present invention.



Detailed Description [0023]The following descriptions of a number of specific and alternative
embodiments are provided to understand the inventive features of the present invention. It shall be
apparent to one skilled in the art, however that this invention may be practiced without such specific
details. Some of the details may not be described in length so as to not obscure the invention. For
ease of reference, common reference numerals will be used throughout the figures when referring to
same or similar features common to the figures. [0024] Fig. 1 illustrates a crane 100 employed for
dynamic load tst#@ylab8orRRGRbrier AR8. FHbed dRe thBoatitReRE haih tsdiRY YL a¥oRfrises
a boom 101 and a pulley line 102 engaged with a pulley 103, mounted to the outer end of the boom
101. [0025] Stifrasé¢rAgBhaLt sushareaic1detalsonnepielslotipiailueayinetbe. dessrded in
embodiment, weight of the hammer 104 is smaller than the maximum loading capacity of the crane,
thus single pullegatbsanaspiaiphirmbsoarartheulicainiian. hdigar@dgeligrrrranetramaere®ience
further embodiment, when the weight of the hammer 104 meets the maximum loading capacity of the
crane 100, a phualRyeds pillde ase@dheguitmubibedipareseueainptie samerer okl qotEzslmse
operation of the crane 100 to perform the dynamic load testing is described as follows: the boom 101
lifts the hammepttMavimiwedtoese pulley line 102 to a certain height. Afterwards, the pulley line
102 is moved downward and concurrently, the hammer 104 is dropped down and hits the foundation
pile to be tested. As the hammer 104 hits the foundation pile, it simultaneously exerts an amount of
impact force td@eR#Touhitthtibi|patr ot 2 FEIARNBIeREth [ cthtl a0Rddadrigatiog s sdinghtured
and analyzed.

prior arts. The cran200, with a certain loading capacity, comprises a bdohand a

pulley line102 engaged with a pulle}03, mounted to the outer end of the boddd.

[0025] Still referring toFig. 1, a hammed04 is connected to the pulley liri®2. In
this embodiment, weight of the hamm#4 is smaller than the maximum loading
capacity of the crane, thus single pull8 and pulley linel02 are sufficient to hold
the weight of the hammetO4. In a further embodiment, when the weight of the
hammer104 meets the maximum loading capacity of the cra@@ a plurality of

pulley and pulley lines are to be used to holdnésamerl04.

[0026] The operation of the cran200 to perform the dynamic load testing is
described as follows: the booidl lifts the hammer04 connected to the pulley line
102 to a certain height. Afterwards, the pulley lit@2 is moved downward and
concurrently, the hamm@ég4 is dropped down and hits the foundation pile tadsted.
As the hammed04 hits the foundation pile, it simultaneously exeats amount of
impact force to the foundation pile. The effectlué force impacted to the foundation

pile is measured and analyzed.



[0027] For a dynamic load testing, an engineer will need to design a theoretical value of impact force
he would like to exert to the foundation pile. The value of the impact force exerted on the foundation
pile is an important factor for determining the strength of the foundation pile, and it depends largely on
the weight of the hammer as well as vertical speed of the falling hammer. [0028] The foregoing crane
utilization for dynamic load testing possesses some drawbacks, especially in its testing capacity and
efficiency. One problem is related to the pulley and pulley line holding the hammer. The utilization of
pulley and pullépfle i FedyEEHMECHRABAC SRS, tRRISDIEIEBTVHAMERSIERI SR HeRORRLCR| fRIHe
decelerates the vertical speed of the falling hammer, thus decrease the impact force exerted on the
foundation pileXfTRPBESHRIFEISI VAU I R IRxeEhEoWBR) FRRAMRHEMRhE YadegsahEhm ixipagh
loading capacity of the crane, such that a plurality of pulley and pulley lines are being used to hold the
hammer. MordQigiepsaiied®@miie fashdationteitirmamisnneidanieidiei determitiaedor giteNathical
speed of the falling hammer and decrease the impact force exerted on the foundation pile. These

problems affedfthieeoindoeiasion thied\aranicdeaandstiagg ¢y Be) weidieaphvitiethaton@joasgwsslias, a

crane with larger weight handling capacity is typically preferable so as not to cause any unexpected
problems to theadiinansicdeddtdbtirfgliNgvethaless, the cost of using a larger crane is undoubtedly
higher and thereby, it is not effective. [0030] The present invention offers advantages upon the
above-mentioned problems. The present invention discloses a method for dynamic load testing,
wherein a crarledasy stiiheeiffjagiagyerane riétizadies sigipleyaraniapapbiers epsspfiifgIhsome

above-mentioned problems related to the utilization of the crane.
drawbacks, especially in its testing capacity affidiency. One problem is related to

the pulley and pulley line holding the hammer. Tiiézation of pulley and pulley line
involves some friction, such that when the hammedropped, the friction decelerates
the vertical speed of the falling hammer, thus eéase the impact force exerted on the
foundation pile. The problem is even worsen whenwieight of the hammer meets the
maximum loading capacity of the crane, such thaluaality of pulley and pulley lines
are being used to hold the hammer. More pulleyseauore friction to the falling
hammer, and thus further decelerate vertical spédie falling hammer and decrease
the impact force exerted on the foundation piléese problems affect the outcome of

the dynamic load testing.

[0029] To deal with the foregoing issues, a crane witgdameight handling capacity
is typically preferable so as not to cause any paeted problems to the dynamic load
testing. Nevertheless, the cost of using a largarecis undoubtedly higher and thereby,

it is not effective.

[0030] The present invention offers advantages upon tbgeamentioned problems.

The present invention discloses a method for dyodoad testing, wherein a crane is
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[0031] Fig. 2 illustrates a diagrammatic view of an apparatus 200 for performing foundation pile
dynamic load testing, according to one embodiment of the present invention. The foundation pile to be
tested 210, which can be a driven pile or a bored pile, is installed in the ground 220. The cross-section
of the pile 210 may be round, square, rectangular or of any other shape. [0032] Referring to Fig. 2, the
apparatus 200 comprises a framework 201 mounted on the ground 220. The framework 201 is a
detachable framework that is easily assembled and disassembled. The framework 201 comprises a
pair of vertical ilpR&HR2 BRI wiRIHERoREHRS chn SitiRlE NS rBFeRE PYRLIUPEY (TR 2POYB: The
framework 201 also has means for adjusting its height to a desired level. The apparatus further
comprises a céﬂ@ﬁti@@ﬁl@é@@@ﬁ‘ﬁf@ﬂ@ﬁ@ﬁ(ﬂf@%ﬂé' a5 iom@f éB98e 206 can be made of metal plates
or wooden plates. Below the cover 206, recording means, such as transducer 208, is attached to the
pile 210. [0033] Still referring to Fig. 2, there is a winch, preferably a hydraulic winch 202 comprising a
pulley 202A, atb88hkd fdne rBVisiEReS) R HHBELAFURAIC 0B b thafrARBAGRS ! RSHYU PNy 202A
of the hydraulic winch 202, a hydraulic clamp 203 is attached. The hydraulic clamp 203 is capable of
holding a hamfﬁéﬂ%ﬂ%cﬂ"ﬂ@léﬁ@lﬁ@“tﬁe‘?ﬁqﬁﬁﬁ%'2@)4%ﬁ%fﬁj%ﬁ’@?o@ﬁm%mﬁﬂé 2ighasrigsent
hydraulic clamp 203 is attached to the pulley 202A of the hydraulic winch 202, the hammer 204, which
attached to théMvgivéRilic diagfPuodatan fitedeohe fes@davhinhaealy be dodivesrdiadaaibsired
height. [0034] The apparatus 200 is also equipped with a metal guide casing 205. The metal guide 205
casing comprigéle aigdnitalleddh with aioupdXr. edheospsarreationdf dhe pABB, Maelenriiéndpper
end 205A receives the hammer 204, and the lower end 205B clamped to the pile 210. The metal guide
205 functions asuaitictd gasgatpy for ohamaothwrst@peso that the hammer 204 falls perpendicularly
with respect to the ground and hits precisely at the cover 206. In one embodiment of the present
invention, it is preferable that the metal guide casing 205 is made of steel. [0035] During the test, the
metal guide cd8igl205ieferdnptarteo. thethflcapperatiBgboomiseshifaraguedanpoantetocsecurely
engage the metal guide casing to the pile 210. It is highly desired that the metal guide casing 205 is
axially engagetheoatmipile?01 0. he kaciewosiBbiirasiatablkabier damnenoyrddioTeaspy asdeanbled
interchangeable with a plurality of screwed clamps.

and disassembled. The framew@®l comprises a pair of vertical suppo&8lA,

with the top ends connected by a reversed U-shapetk 201B. The framework201
also has means for adjusting its height to a dédiesel. The apparatus further
comprises a covel06 placed on the top of the piBd0. The covel206 can be made of
metal plates or wooden plates. Below the co288, recording means, such as

transduceR08, is attached to the pil&l10.

[0033] Still referring toFig. 2, there is a winch, preferably a hydraulic win2o2
comprising a pulley202A, attached to the reversed U-shaped fré&28#B of the
framework201. To the pulley202A of the hydraulic wincl202, a hydraulic clamj203
is attached. The hydraulic clar2f3 is capable of holding a hamni284 and releasing
the hammer204 towards the foundation pil210. As the hydraulic clam03 is

attached to the pulleg02A of the hydraulic winch202, the hammer204, which



[0036] Fig. 3 illustrates a longitudinal sectional view taken through the hammer 204 in accordance with
one embodiment of the present invention. The hammer 204 of this embodiment is in shape of cylinder
bucket. The interior of the hammer 204 is filled with heavy materials 300. [0037] Fig. 3A illustrates top
view of the cylinder bucket shaped hammer 204 in accordance with one embodiment of the present
invention. At the top of the cylinder bucket shaped hammer 204, X-shaped bars or +-shaped bars 301
are welded to the sidewall of the hammer 204. On the bars 301, there is provided means 302 for

hooking the ha#HARIEELW henByRyariGIR BRI GHHBeIpiRIRRE iR doaaspidly &5 HewRwarsiyda that

the cylinder bucket shape of the hammer 204 is merely an example, not a limitation. Hammer of any
shape and dedigteSitRH RBRIGAId shapes, might be used in the apparatus 200 of the present invention,
as long as weight of the hammer is acceptable.

[0034] The apparatu00 is also equipped with a metal guide cas20§. The metal
guide 205 casing comprises a vertical track with an upper 208A and a lower end
205B, wherein the upper er2D5A receives the hamme04, and the lower end05B
clamped to the pil@10. The metal guid05 functions as vertical passage for the
hammer204, so that the hamme&04 falls perpendicularly with respect to the ground
and hits precisely at the cov2d6. In one embodiment of the present inventions it i

preferable that the metal guide casi®§ is made of steel.

[0035] During the test, the metal guide casi@% is clamped to the pil210 using a
plurality of hydraulic clamp211 to securely engage the metal guide casing to tlee pi
210. It is highly desired that the metal guide castf§ is axially engaged to the pile
210. In another embodiment, the plurality of hydrawdiamps211 are interchangeable

with a plurality of screwed clamps.

[0036] Fig. 3 illustrates a longitudinal sectional view takenotigh the hammez204
in accordance with one embodiment of the presemntion. The hammet04 of this
embodiment is in shape of cylinder bucket. Theriot of the hammeR04 is filled

with heavy material800.

[0037] Fig. 3A illustrates top view of the cylinder bucket shagemmer204 in
accordance with one embodiment of the present troren At the top of the cylinder

bucket shaped hammeo4, X-shaped bars of-shaped bar801 are welded to the



[0039] According to one embodiment of the present invention, the operation of the apparatus 200
according to the invention is as follows. [0040] For testing the load capacity of the foundation pile 210,
the ground 220 in which the pile 210 is installed is excavated up and leveled to a certain depth from
the ground level 220. It is preferable that the depth is 1.5 meters. The excavation makes the head of
the pile 210 exposed, and as such the cover 206 is then placed on top of the pile 210 to protect the
pile 210 from breaking due to the impact force from the hammer 204. After the cover 206 is covering

the head of thSigvall @ftetharBaEats 53 e RIS dRRIS iBUrpY4dechraansRd feraneakiatbw the

cover 206. [0041] In one embodiment, Pile Driving Analyser (PDAC) or CAPWARD is used as the

transducer. [O(DhQ]f‘@HB)@@@GéﬁW,hﬁ]B)fﬂd%élﬁ(ﬂ*ﬁ@@loﬁﬂwgnﬂérmauIic clamp 203 and the hydraulic
winch 202 comprising the pulley 202A, is placed in the ground level 220 across the pile 210, and yet is
aligned with reference to the pile 210. To ensure that the hydraulic winch 202 and hydraulic clamp 203

of the apparatlf&°38i0 a‘r‘e'%etﬁl&ﬂlw&ﬁ{jﬂé@mtﬁhﬁb %%rﬁﬁf@f@rp@é‘@iﬁpﬁrﬁhmﬁ IR Moyed

accordingly. o _ _
merely an example, not a limitation. Hammer of ahgpe and design, such as solid

shapes, might be used in the apparasof the present invention, as long as weight

of the hammer is acceptable.

[0039] According to one embodiment of the present inventihe operation of the

apparatu00 according to the invention is as follows.

[0040] For testing the load capacity of the foundatiore gilO, the ground220 in
which the pile210 is installed is excavated up and leveled to aacedepth from the
ground level220. It is preferable that the depth is 1.5 metefbe excavation makes
the head of the pil210 exposed, and as such the caX@8 is then placed on top of the
pile 210 to protect the pil@10 from breaking due to the impact force from the haam
204. After the cove06 is covering the head of the p#40, the transducer208 for

measurement purposes are then installed belowothes 206.

[0041] In one embodiment, Pile Driving Analyser (PDA®) GAPWAP® is used as

the transducer.

[0042] Subsequently, the framewo201 having the hydraulic clam@03 and the
hydraulic winch202 comprising the pulley202A, is placed in the ground levR0

across the pil@10, and yet is aligned with reference to the Ril®. To ensure that the

10



[0043] The steel guide casing 205 is then engaged to the pile 210, with its lower end clamped to the
pile 210 using a plurality of hydraulic clamps 211. It is desired that the steel guide casing 205 is axially
aligned with the pile 210. The plurality of hydraulic clamps 211 are interchangeable with a plurality of
screwed clamps. [0044] Following installation of the framework 201, a crane is used to lift the hammer
204, and connect the hammer 204 to the hydraulic clamp 203. Subsequently, the pulley 202A will raise
the hammer 204 to a predetermined height to begin the dynamic load testing. From the predetermined
height, the hydFA@IRUERMWINEHZ0Z 1135 Mﬂ’f?&ﬂtﬂé&'ﬁf"r@&%@f tHeenaRPAEAIPIEA0 iR VeIt mer
204 to fall freely, exerting impact force on the pile 210. The impact force from the hammer 204 will not
break the foundkg@idetoiE? tede el apnrpdfith 4 Bl Brokcitied HoHI AW d8IBIMItaneously, the
effect of the impact force on the pile 210 is recorded by the transducer 208 and is analyzed afterwards.
During the test, the crane is holding to the reversed U-shape frame 201B, and after the dynamic load
testing is donelOf48lcrahengips! 8 e ai v 2 Bien£09298d T0iedPHRIrsiBhinieyREe8He
safety feature of the dynamic load testing of the present invention. [0045] The apparatus 200 provides
a simple and bdaEmeetthpierHsindymatialibaaftbytiu iheaippairhiul BodesdediainBAced
stability and safety feature, and yet it is simple and economical to utilize the apparatus 200 to perform
a dynamic loagteshiagide exvnddatisrapirlyTaigapgarstiudmeitife Jleediuialibnabmydsaudicds
value to role of any given crane used during the dynamic load testing. The apparatus 200 is able to
maximize utilizidormpeRilahvistetchangespieiniiy thglowditygot sperivgdioise crane, for the dynamic
load testing. [0046] The above description illustrates various embodiments of the present invention
along with examples of how aspects of the present invention may be implemented. While specific
embodiments ¢élbeERItsEhEs aHatinnsoitee ftamengeidle cdatamentaingeh 40 déshe baimiagons,
variations and combinations thereof could be made to the present invention without departing from the
scope of the paéEemndeanigct The babovat84dmilied)yridditlam@OBisttudhirangusstharttiespaltey
drawings should not be deemed to be the only embodiments, and are presented to illustrate the
flexibility and ezfzZftadesacfarogiesam éiddritoa peedefieadihgdHeefghbwinoegertise dynamid loa

testing. From the predetermined height, the hydralamp203 will be commanded to
release the hammeo4, letting the hamme204 to fall freely, exerting impact force on
the pile210. The impact force from the hamn&4 will not break the foundation pile
210 as the hamme204 is protected by the cov@06. Simultaneously, the effect of the
impact force on the pil&10 is recorded by the transduc208 and is analyzed
afterwards. During the test, the crane is holdmthe reversed U-shape frar2@lB,
and after the dynamic load testing is done, theectzelps to dismantle the apparatus
200. This configuration enhances the safety feat@ithe dynamic load testing of the

present invention.

[0045] The apparatug00 provides a simple and better method to perforngreachic
load testing. The apparatBB80 has an enhanced stability and safety featureyand

is simple and economical to utilize the appar&sto perform a dynamic load testing
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Claims 1.An apparatus for performing dynamic load testing for a foundation pile, the apparatus
comprising: a detachable framework mounted on the ground across the foundation pile, wherein
the detachable framework has a pair of vertical supports with the top ends connected by a reversed U-
shaped frame; a winch attached to the reversed U-shaped frame of the framework; a clamp
capable of holding and releasing a hammer towards the foundation pile, whereby the hammer falls
freely, hits the foundation pile and exerts impact force on the foundation pile, the clamp is hooked onto

the winch, sucAtfaiaHBAAHRTD Rih bENEHRRRHFERREINCIE S TR By eHigAtalso adds value to role

of any given crane used during the dynamic loatingsThe apparatu200 is able to
maximize utilization of the given crane, especidlly loading capacity of the crane, for

the dynamic load testing.

[0046] The above description illustrates various embodisehthe present invention
along with examples of how aspects of the presevention may be implemented.
While specific embodiments have been describedilaustrated it is understood that
many changes, modifications, variations and contimng thereof could be made to the
present invention without departing from the scopthe present invention. The above
examples, embodiments, instructions semanticsdeandings should not be deemed to
be the only embodiments, and are presented tdrdkesthe flexibility and advantages

of the present invention as defined by the follayin claims:
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a steel guide casing axially aligned with the foundation pile, for vertical passage of the hammer, the
steel guide casing having an upper and a lower end, wherein the upper end receives the hammer and
the lower end is clamped to the foundation pile; a cover placed on the top of the foundation pile for
protecting the foundation pile from breaking due to the impact force from the hammer; and a
transducer attached to the pile below the cover for measuring and recording the impact force from the
hammer on the foundation pile. hammer to the clamp. 3. The apparatus of claim 2, wherein the clamp
is a hydraulic clamp. 4. The apparatus of claim 3, wherein the winch is a hydraulic winch.

Claims

1. An apparatus for performing dynamic load testiog a foundation pile, the

apparatus comprising:

a detachable framework mounted on the ground adtwsgoundation pile,
wherein the detachable framework has a pair oficarsupports with the top ends

connected by a reversed U- shaped frame;

a winch attached to the reversed U-shaped frantteedfamework;

a clamp capable of holding and releasing a hamaveairtis the foundation pile,
whereby the hammer falls freely, hits the foundapde and exerts impact force on the
foundation pile, the clamp is hooked onto the wijnsbch that the clamp can be

adjusted vertically to a desired height;

a steel guide casing axially aligned with the foatrwh pile, for vertical passage
of the hammer, the steel guide casing having areruppd a lower end, wherein the

upper end receives the hammer and the lower ecldngped to the foundation pile;

a cover placed on the top of the foundation piledmtecting the foundation

pile from breaking due to the impact force from tlzenmer; and

a transducer attached to the pile below the comemeasuring and recording

the impact force from the hammer on the foundapiden

13



5. The apparatus of claim 4, wherein the hydraulic winch further comprises a pulley. 6. The apparatus
of claim 4, wherein the hammer further comprising means for hooking the hammer to the clamp. 7.
The apparatus of claim 6, further comprising means for adjusting the height of the framework. 8. The
apparatus of claim 7, wherein the lower end of the steel guide casing is clamped to the foundation pile
by using a plurality of hydraulic clamps or a plurality of screwed clamps. 9. The apparatus of claim 8,
wherein the hammer is a solid shape. 10. The apparatus of claim 8, wherein the hammer is a cylinder
bucket shapedzhammEPWiﬁPE@@Wéﬁe@fdP'a”@hhpﬁﬂ%ﬁfs%@?@é‘é'f&i%%@ difledndl sPfERBRRer.

11. The apparatus of claim 9 or 10, wherein the transducer is Pile Driving Analyser (PDA)D or
CAPWAP(r). hammer to the clamp.

3. The apparatus of claim 2, wherein the clamphgdxaulic clamp.

4. The apparatus of claim 3, wherein the winchhgdraulic winch.

5. The apparatus of claim 4, wherein the hydrauliach further comprises a
pulley.

6. The apparatus of claim 4, wherein the hammehdéurcomprising means for

hooking the hammer to the clamp.

7. The apparatus of claim 6, further comprising msef®r adjusting the height of

the framework.

8. The apparatus of claim 7, wherein the lower ehthe steel guide casing is
clamped to the foundation pile by using a pluratityhydraulic clamps or a plurality of

screwed clamps.

9. The apparatus of claim 8, wherein the hammarsiglid shape.

10.  The apparatus of claim 8, wherein the hammex t/linder bucket shaped

hammer with X-shaped ershaped bars welded to the top sidewall of the hamm

11. The apparatus of claim 9 or 10, wherein thestlacer is Pile Driving Analyser

(PDA)® or CAPWAP®.
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comprising the steps of: installing a framework on the ground, across the foundation pile, the
framework having a pair of vertical supports with the top ends connected by a reversed U-shaped
frame; providing means attached to the reversed U-shaped frame of the framework for holding and
releasing a hammer; installing a transducer on the foundation pile; connecting the hammer to the
means attached to the reversed U-shaped frame; and releasing the hammer towards the

foundation pile, whereby the transducer records measurements of the impact of the hammer onto the
foundation pilel2. A method for performing dynamic load testingddoundation pile, the method

comprising the steps of:

installing a framework on the ground, across thenétation pile, the framework
having a pair of vertical supports with the top €ednnected by a reversed U-shaped

frame;

providing means attached to the reversed U-shajpadkefof the framework for

holding and releasing a hammer;
installing a transducer on the foundation pile;

connecting the hammer to the means attached teetle@sed U-shaped frame;

and

releasing the hammer towards the foundation pileereby the transducer

records measurements of the impact of the hammertbe foundation pile.

13. The method of claim 12, wherein a crane is wgédidt and connect the hammer

to the means attached to the reversed U-shapee.fram

14. The method of claim 13, wherein installing thhamework to the ground
includes excavating and leveling the ground arotinedfoundation piles for installing

the framework thereto.

15. The method of claim 13 or 14, wherein instgllithe transducer on the

foundation pile includes placing a cover on thedbthe foundation pile.
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13. The method of claim 12, wherein a crane is used to lift and connect the hammer to the means
attached to the reversed U-shaped frame. 14. The method of claim 13, wherein installing the
framework to the ground includes excavating and leveling the ground around the foundation piles for
installing the framework thereto. 15. The method of claim 13 or 14, wherein installing the transducer
on the foundation pile includes placing a cover on the top of the foundation pile. 16.The method of
claim 15, wherein the means for holding and releasing the hammer comprises a hydraulic clamp and a
hydraulic winch&ompfisfigRepiumedyolvagiain tke Wtﬁrzﬁhﬂcthﬁrﬁﬂﬁérﬁtﬁ@@té‘@ﬁe ISIRRSIHY tHee
hydraulic winch.

hammer comprises a hydraulic clamp and a hydraulicch comprising a pulley,

wherein the hydraulic clamp is attached to thegqyutlf the hydraulic winch.
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