I N-SI TU DYNAM C TESTI NG OF FOUNDATI ON PILES  The present inventi ot bile®
“to the . in situ dynamc testing of foundation piles, 5particularly |IhD§|(@pT

cast concrete piles, and to a rig for such testl tion piles
Aft &g _a foundation pile has been installed, it llm"m W"mlmm in rrany

count ™N,es nandatory, to subject it to d;inam c testin pr| or to use
~ensure that it has the 10 necessary structural “inte aﬁd~l—ead bearl ng
capacity. This is conventionally effected by applyi ng | npact | oads of known

magni tude to it, tJINSETUWYNAVIICOUTESTING QR FOUNDATIONMLES'd, and
measuring the strain and accel eration induced in the pile at one or nore
positions by neans of strain transducers and accel eroneters. The data
produced by the transducers and accel eroneters is 15 then anal ysed to
produce values for the integrity -and | oad-bearing capacity of the pile.

Tt = ¢ et NOTHEUNOC I Sl orkOONEL RefeSR Aol RufiROBRHRE L iRl pih, ™

D4945-89. The ¢ ynamni c I'ng O |on

presents no ZORUPIHEM $ifu 6440 R6AEreRpiNYs! Bn@@@&ﬂ%f&@bhdédﬂ&@bﬁdﬁaa%ﬁause
the pile driving harmmer that was used to drive the piles is also used to

apply inmpactpillemds to it in the dynam c testing process. However, use is
I ncreasingly being made of so-called bored or concrete piles mhich are nade
by boring a hole into the ground, optionally lining at | east the upper

i f hol h. 5 | |
st e mefter 2 ToudatioR B B bfen i5iaUSd, &35 RiFah dind In Fany” Bhiufttes
i nd f t t
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apply 18 necessary structural integrity and load-bearing capacity. This is conventionally

effected by applying impact loads of known magnitude to it, typically by
dropping a weight onto its upper end, and measuring the strain and acceleration
induced in the pile at one or more positions by means of strain transducers and
accelerometers. The data produced by the transducers and accelerometers is

15 then analysed to produce values for the integrity and load-bearing capacity of
the pile. This testing method is well known per se and is describéd in detail in
ASTM D4945-89.

- The conventional method of dynamic testing of foundation piles presents no

20 problem in connection with conventional driven piles because the pile driving
hammer that was used to drive the piles is also used to apply impact loads to it

in the dynamic testing process. However, use is increasingly being made of so-

called bored or concrete piles which are made by boring a hole into the ground,

| optionally lining at least the upper portion of the hole with a metallic liner to
25 prevent it collapsing, inserting metallic reinforcement into the hole and then
filling the remainder of the hole with grouting material, typically concrete or the

like. A pile driving hammer is not inherently readily available in order to apply

9905169-10 RN

*G00002*

07 OCT 1998



.

- damage to therpklgeedd hrid" adéd&iom&RA _h@@?lgl;?ffegt Lol g 3 i pié, hﬁmeev }lrﬁ)ﬁétt y

| npact | oads to such concrete piles for the purpose of dynamc testing. It
I s therefore usual after having nmade a nunber of such concrete piles to
have to bring a crane and an inpact weight onto the site. After the
necessary strain transducers and accel eroneters have been connected to a
pile, the inpact 5 weight is raised to @ predeternined height and then
dropped onto the top of the pile. However, the known nethod described above
of in situ dynamc testing of in situ cast concrete piles is very

unsat i sf act onmpaiol laadsdetsechofonceetsopides forutheipurpesel f dyhaindaltestargd It is

ti me-consum ng t§)ensure hat when the inpact m?ight Isinits elevated
posi tion pri $RETEEPTEISHE! alteh Bavingnngde e nimben ol sheh gonerete pilssitadmye to

i <al s anvent D50e Reable fad o Mheter ReTR S BES ARE e nBtssRE Fiain

of the pile. If the 15 weight 1s physica I sconnected from’t I'ng
tackle &f theveightns rhised o iaspretieteemined heipht aed &iﬂnedl@ppg@ron@éﬂ%?i@i SelthW th
dropping it froma substantial height because its final resting position is
somewhat unpipdlgi ct abl e. 1f novenent of the inpact weight is restrained by
not physically disconnecting it fromthe lifting tackle of the crane but
nmerely by allow ng the hoisting winches and the 20 |ike of the crane to

freewheel, t L L Eﬁg;, I fLd f et-he.cr onstij-tute. .a
substanti al E_Ir?o a‘kée‘;etg’nﬂ%he Oﬁﬂr&ﬁ@@ghﬁ%@gﬁgﬁ?%@? V?r?g 1?%1)@0@%%%5%30@ Heans
that it doessfi@icagicdoinemse piles ﬁdwe@@ajns@ﬁbfafcfcﬁ?ffa}bnuﬁi&s ofF Yeavods! M tinRt

t he precise magnitude of the inpact applied to the pile when it is

cont actléd by diffisulteinghtimesconsunkimgwio. efislirs thaehwhes thadmpastiweight ihén tigst
unreliable. There 25 i.5 al sp the sjgnifi caat problemthat if _a substanti al
wei ght is |ifle¥atedopesiipn prigrgiogheing, deonped ntarhe AR pisthedpite yit isindeedd,

shock | oads. PEAeEnabds THE" ofile; TaPoal® o3 dhplechiled "Rt Ba¥, SamibiEin
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the pile and in significant danger to personnel in the vicinity of the pile. If the
15 weight is physically disconnected from the lifting tackle of the crane there is of
course considerable danger associated with dropping it from a substantial height
because its final resting position is somewhat unpredictable. If movement of
the impact weight is restrained by not physically disconnecting it from the
lifting tackle of the crane but merely by allowing the hoisting winches and the
20 like of the crane to freewheel, the lifting cable and lifting gear of the crane
constitute a substantial brake on the downward movement of the impact weight
which means that it does not achieve its theoretical freefall velocity and thus
that the precise magnitude of the impact applied to the pile when it is contacted
by the weight is not known. This renders the result of the test unreliable. There
25 is also the significant problem that if a substantial weight is lifted to a great
| height by a crane and then suddenly released, the sudden deloading to which the

crane is subjected imparts significant shock loads to it and to its lifting gear



"5 rig for in situ dynamic testing of foundation piles, particularly in situ
cast concrete pil-es, which avoids or substantially reduces the problens
referred to above. According to the present invention a nmethod of in situ
-.testing of a foundation 10 pile includes positioning a support frane over
the pile, positioning an inpact weight on the support franme, lifting the

I npact weight to an el evated position above the top of the pile, securing
the inpact weight in its elevated position to the support frane, releasing
the inmpact wahiel candnet] pwlyi eapsetdamageato if hubcawnnaitreme kasesnchusblis to o
apply an inpact load to, the top of the pile and 15neasuring the strain and
accel erati on!ORRIGO¥ET by the inpact |oad at one or nore predeterm ned
positions on the pile. Thus in accordance with the present invention, the

i mpact weight is lifted on a support franme and secured to it in an el evated

posi tion. Acagicdidiakly, ithomel dbjed drahé preleDirivinfioR2 6ide!d ettt Aid & L he

shock loads resulting fromthe rel ease of the weight e not appli a
crane of therig ke, imtsituhdysamics cespinigbbf fbmdhl'rmgpile@uﬁaﬁi@utahky fURRQr astr ame
or rig which may be readi|y constructed to resist such |oads. The fact that
the inpact wepRErets Rilehevhichppeaids ossubstaptipldy reduces the maghiemsdesferfred e

I npact to whigh the pile is subjected may be known 25very precisely. 4
particul arl yaﬁ‘a\'/%lnt ageous wWith in situ cast concrete piles. -

According to the present invention a method of in situ testing of a foundation
10 pile includes positioning a support frame over the pile, positioning an impact
weight on the sﬁpport frame, lifting the impact weight to an elevated position.
above the top of the pile, securing the impact weight in its elevated position to
the support frame, releasing the impact weight and allowing it to fall into
contact with, and thus to apply an impact load to, the top of the pile and
15 measuring the strain and acceleration induced by the impact load at one or more

predetermined positions on the pile.

Thus in accordance with the present invention, the impact weight is lifted on a
support frame and secured to it in an elevated position.. Accordingly, when it
20 falls down into contact with the pile the shock loads resulting from the release
of the weight are not applied to a crane or the like, which is susceptible to
damage, but to the support frame or rig which may be readily constructed to
resist such loads. The fact that the impact weight may be dropped freely means
~ that the magnitude of the impact to which the pile is subjected may be known

25 very precisely. |

Whilst this method may be used in connection with any type of pile, it is



"It is preferred that. the inpact weight and the support frane have
cooperating gui de neans whirch guide the fall of the inpact weight. The fact
that the inpact 5 weight is laterally constrained with respect to the
-support frame neans that there is no risk of it falling.off the pile after
the inpact and potentially endangering pgrsonnel in the vicinity of the
pile. In the preferred enbodi nent, the nmethod includes using a lifting beam
whi ch 10 has gui de nmeans, which cooperate with the gui de neans on the
support framparaadarlyl eivantageotisstininrsjturcasnsondréte pikhod i ncl udi ng the
steps of attaching the inpact weight to the lifting beam by neans of the
fastening neans, lifting the lifting beam and thus the inpact weight,
securing the

Lfti b th f t @ ted iti d
el casing t ndt i oraime] abhe thREeRHehs and e cupRgranE Hae coReFERINE: o
fall int ! ' t id e: f | ftd b
bet ween ¢ he. RS onftans HIEh AR ' G IFhmBnt MEERE Ty bt bl py GBeeet
It will she appsight 44 datetdIBt coharmpe@hvitRedpict thankidupbbet REARE HRYNDShat
lifted by a variety of neans, for instance hydraulic rans built 1nto t%e

support framgheret is ©10 hiskeofrit fpHufgofEdhe tpite nfier |thetinppdbeand ipetdritialigd by
means 20of a cr.ane. .The present jnventjon_al so enbraces a rig for carrying
out this met I"?BS‘%&W%BQ‘%SEB r‘&ithﬁvﬂ%méypﬁf}lme-aspect of the present
invention a rig for in situ testing a foundation pile includes a support
frame for positioning over the pile, the 25 support frame having first

dooper at o wi th Ehd FR e WY A pef OREET S
gui ded 100 rovhes\gmidé owdany, whidh cesymeate with the gaideomietins on the support frame,
and releasable fastening means, the method including the steps of attaching the
impact weight to the lifting beam by means of the fastening means, lifting the
lifting beam and thus the impact weight, securing the lifting beam to the support
frame at an elevated position and releasing the fastening means, thereby
15 permitting the impact weight to fall into contact with the top of the pile. The
use of a lifting beam between the weight and the lifting means greatly simplifies
the procedure. It will be appreciated that the weight and/or the lifting beam
may be lifted by a variety of means, for instance hydraulic rams built into the

support frame. It is, however, preferred that the lifting beam is lifted by means

20 of a crane.

The present invention also embraces a rig for carrying out this method and thus
according to a further aspect of the present invention a rig for in situ testing a
foundation pile includes a support frame for positioning over the pile, the
25 support frame having first guide means, a lifting beam having second guide
means, which are adapted to cooperate with the first guide means such that, in

use, the lifting beam is guided to move vertically with respect to the support



-~ 5 frame, and rel easabl e fastening nmeans for attachment  of an inpact weight
thereto and neans for securing the lifting beamin an el evated position
with respect to the support frane. 5In the preferred enbodinent the lifting

.~ beam has a safety catch which is selectively novabl e between an operative
and an, i noperative position, the fastenigg means only being rel easabl e when
the safety catch is in the inoperative position. This feature ensures that
there is no possibility of inadvertent release of the inpact weight at a
time other tHeamehahd websasablei fastbditgsimeths The api@imgéntedf Eaﬁibﬁﬂﬁﬁf@c”ﬁve@élﬁo
includes an inpact weight which is rel easably connectable to the liftTng
beam by meangheretq padfmeansnfargsecuring thedifing bedmdngan ebevatehpositiapt witht o
cooperate with the fjrst 8uid¢eﬁneans such as that, in 15use, the weight is
gui ded to noVESRESE9 the SupPQrtimespect to the support frane. Further
features and details of the invention will be apparent fromthe foll ow ng
description of one specific enbodinment of an in situ cast concrete pile

?Kgam' ¢ S est 1AGtHel Prefbired dmbaiMRAt the WARing bEAATRAS aOSAKMidaltH SYIRERNRS 1O
selectively movable between an operative and an inoperative position, the
fastening means orily being releasable when the safety catch is in the
inoperative position. This feature ensures that there is no possibility of
inadvertent release of the impact weight at a time other than that when it is

10 desired.

The preferred embodiment also includes an impact weight which is releasabiy
connectable to the lifting beam by means of the fastening means and has third
guide means adapted to cooperate with the first guide means such as that, in

15 use, the weight is guided to move vertically with respect to the support frame.
Further features and details of the invention will be apparent from the following
description of one specific embodiment of an in situ cast concrete pile dynamic
testing rig which is given by way of example only with reference to the

20 accompanying diagrammatic drawings, in which:

Figure 1 is a side view of the testing rig showing the upper end of the concrete

pile to be tested and the associated lifting crane;
25 Figure 2 is a side view on an enlarged scale of the impact weight; and

Figure 3 is a side view on an enlarged scale of the lifting beam.



® 20acconpanyi ng di agranmati.c drawi ngs, in which: Figure 1 is a side view of
the testing rig show ng the upper end.of the concrete pile to be tested and
the associated lifting crane; 25Figure 2 is a side view on an enl arged

. scate of the inpact weight; and Figure 3 is a side view on an enl arged
scale of the lifting beam 6 The upper g¢nd of an in situ cast concrete
pile is indicated by the nuneral 2. It projects slightly above ground | evel
and a shall ow excavation 4 is made around its upper end to facilitate
access. Wen dynanic testing is to begin, a nunber 5 of pairs of sensors 6,

conprising a ra| n H and an accel eroneter, are attached to the surface
of the pile. RRSE €N @%lﬁﬂ%c%ﬁté@ﬂ%tﬁﬁﬂﬁésﬂ catgd by becnwnerahd. pit| e.

which Ps oon %%%%ﬁté?fﬁ‘@ﬁﬂ%ﬁ% Foipdiegih indnsheibBrSeniiugt afs Hadhrounar®
Connect ed toltgvrg,p@preﬁalts?a&h@a% aREedsNOWIRREI i ABRRES [ 05120 Hulitbel O

towers 10 of nmetal girders, profiles or the towers are

connect 6d t ogftpuirs af sthsirs 6,0¢ohprisingi @ firdin 1gaugtheid adt atgelérometer, t4ie
other direction is ensured by t he provision of two opposed struts 14,
i nclined at ettacheito t&l@ﬁﬁé@p@@fttbe pHe. PEhecteshrigdadhen evestediabovantheneppero

opPoSed, o1 ot g A e B PR SRR Bl BT Sl &
described belg@iar shape Wthh is positioned symmetrically around the upper end of the
pile. Connected to two opposite sides of the base are respective upstanding

10 towers 10 of e.g. metal girders, profiles or the like. The two towers are
connected together at their top by a tie bar 12. Their stability in the other

direction is ensured by the provision of two opposed struts 14, inclined at e.g.

60°, connected to the base and each tower 10. On the two opposed sides of the

towers 10 they carry a respective channel guide 48 consisting of two spaced

15 tubular pipes, the purpose of which will be described below.

The testing rig includes a lifting beam which is shown in more detail in Figure

3. it comprises a beam 16 which extends between the two towers 10 and has a
centrally disposed lifting hook 18 above it for connection to a crane. The beam

20 16 carries two relatively movable jaws 20 which are movable between the
closed position shown in Figure 3, in which they define a small opening 22 for
accommodation of a lifting cable, and an open position in which there is a space

. between them. The jaws 20 are movable between their two positions by a
hydraulic cylinder 24. The cylinder 24 is connected to a hydraulic pump 26 By

25 . means of a trailing hose 28. Associated with the hydraulic cylinder 24 is a
safety catch 30 which is movable between an operative position, in which it

prevents opening movement of the hydraulic cylinder 24, and an inoperative



-+ " The testing rig includes a lifting beamwhich is shown in nore detail in

Figure 3. it conprises a beam 16 which extends between the two towers 10
and has a centrally disposed lifting hook 18 above it for connection to a
.crane. The beam 20 16 carries two relatively novable jaws 20 which are
movabl & between the closed position shownp in Figure 3, in which they define
a small opening 22 for accomodation of a lifting cable, and an open
position in which there is a space between them The jaws 20 are novabl e
bet ween t hei positionpawhich as shownainhliguee:Biandcin whadr thidhyddaalic ydylinder mi24 i s

ted t h i 26 by 25 s of a trailing h 28.
Res0ci at e wPPANIHE JAYAHLI ThecsaeNaERch 40 5 Moyabler hetweeartsopeimiiva and
bl e bet . i it in which .it { ing.
Tovenent of | rePrERPALoNS e8] dftedisedt A5 i soR e ot SintHiE Constimres
which is showniiyBied &k&é?aﬁdqg%é&hﬁl@ig?hnb&?s oy k! &Sﬁﬁi,ﬂHSﬁgﬁyw‘?ﬂ’%@ the

jaws 20. The safety catch 30 is novable between Its operative

i noper atSi ve pppidciated that theysafetyi catch nednbe andhanically opeasted] &.gs rémbiely.
constitutes a pivoted |lever and is novabl e by nmeans of ‘a hand rope 32,
though it wi Qn g8 twoapppasedsides, thadifting beamel § affordh respyctiee goideaflangss! y

aft L?élid'r egbgét‘%ﬁﬂ%ﬁéeﬁﬁiﬁ%&%@&“@@ b ﬁ%ﬁgﬂ@eﬁeﬁéaﬁﬁcﬁé%ﬂfﬁ%f c
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At its upperpafpbseheillwd@wrﬂﬁdqimwel S 48 have one or nore cooperating
pai rs of openings 38 for the accommodati on of | ocking rods, which are not
shown. 18he i npact weight, which is shown in nore detail in Figure 2, and
conprises a . . . .
At its upper end the two guide channels 48 have one or more cooperating pairs

of openings 38 for the accommodation of locking rods, which are not shown.

The impact weight, which is shown in more detail in Figure 2, and comprises a
15 massive body 40 of e.g. steel, has a central lifting eye 42 on its upper surface.
Its underside is flat to enable it to deliver a uniform impact to the upper surface
of the pile. On two opposed side surfaces it carries respective guide projections -
50 which, in use, are again slidingly received in the guide channels 16 on the
towers 10. '
20
In use, after the towers have been erected, a crane 44 is brought into position
and connected to the lifting weight 40. It lowers the weight onto the towers
from above so that its guide projections 44 engage in the guide channels 48.
The weight is then lowered until it rests on the top of the pile. The crane is then
25 disconnected from the weight and connected to the lifting beam which is lifted
in a similar manner and then lowered so that its guide flanges 34 also engage in

the guide channels 48. The tie bar 12 is detachable and is only positioned after



"~ 15 'massi ve body 40 of e.g. steel, has a central lifting eye 42 on its upper
surface. Its underside is flat to enable it to deliver a uniforminpact to
t he upper surface of the pile. On two opposed side surfaces it carries
.respective guide projections 50 which, in use, are again slidingly received
i'n the guide channels 16 on the towers 18. 20 In use, after the towers have
been erected, a crane 44 is brought into position and connected to the
lifting melght 40. It lowers the weight onto the towers from above so that
its guide pr éb@@np@%wmghé apd didling beam haviecdheen howeredsoma thetoversi ghitable
then | owered ynti/| ptle. The crane iis then 25

h
di sconnect ed r %cth‘?é‘ %ﬁﬁh&lﬁﬁ}&tngbéiﬁgé?éﬂnpeﬂ {héhe PP?‘FIHQ Kedpfingd by the

2l 5o engage PANt R ol PR Ced® TeWRIEthe it s iriBa BebiE anp ISR
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| onered onto the towers. A cable 46 attached to the ting wel

cl anped 3 n t Ipesisiveni Rgtadpingdfars ed rods, oe shawa, 20 then insertedf élgnmahﬁaﬂy orhe
crane then lifts the lifting be and thus_ al sg the_inpact weight, until
the lifting BRcahapically, eé‘&?ﬁé&leaogmﬁd‘éﬁmsr%ﬂmsa éwéQSeaS 15 tho guidesr8. The

mechani cal 1y 1e SeBftEis feh [BWRHE sBhEuhe Ul gl Bniag this BE esied ing.

The 1ifting RraRdessds"s8id MENif gﬁpﬁ st 5 9

received in the rec%ssesl% |r: ﬁ]gB ting g&gé lﬁﬁe%céra%?\é;isrs]g\e?fstl%c}&nsgbl e
is then slac Ioé‘fmﬂne@hatsmmm&te auirevedighthef thetliftieg %eammndqhetﬁ%a}bﬂ xtvtei%m
beam and t he_ i npact. wei 10 is carried by the testing rig ring this

pr oceduile, tlh?eC%lateé‘t 9}'68 desting rig. tlﬁérlagéhatpmeedws; theosafetyecatbly iprimvthat i ng
accidental rel ea 2 of the i ver e S f@lty catch i s now

rel eased, i nOPFﬁ lvga%(émﬂ)?fl ﬁﬂ%}leg}’]é’rﬁ’é g 9’3 e”ﬁ%‘c‘?‘? eompask wiightat i ng

rope 32, and ra
hydraulic cyll nder 24 l‘ﬁ:“%]df&zgl;i t%\‘/%ﬁgwtsrﬁie%gd 185%{5 égggdop};aﬁ ’f'ﬁﬁ%n@gn ?HEY ]05\/\5
have opened, nidehanitalgt omehghipefinpyese @Qwramrmleyhyd}aﬁn@%aidr 263% Ciﬁ%by
the guides 50 and 48, into contact with the upper end of the pi

val ues of st femtrolied tacﬁmlr@tﬁatheohydmuhctca'dhnﬂyr Qhetmmmﬁngﬂhefjedstma
conmput r and anal ysed in.the conventional  manner. 20The bolts are then

r enovedf r onfPHE fHIcEthedaws haye opened, ithe impaghweight49 moves| donarsardinn t he
bl e 46 nd
"Frted agar niscrh Biddt by shBides o g BEAME LenualERTH AE hoer Bid of 168

desired. pile 2. The values of strain and acceleration detected by the sensors 6 are fed to

a computer and analysed in the conventional manner.

20 The bolts are then removed from the holes 38 and the lifting beam 16 is then
lowered and the cable 46 reconnected to it. The lifting beam and impact weight

are then lifted again by the crane and the process is repeated as many times as

desired.

25 It will be appreciated that the fact that the impact weight is allowed to fall freely
means that the magnitude of the impact delivered by it to the pile is known
precisely. Due to the fact that the impact weight is guided with respect to the



25kt wll be appreciated that the fact that the inpact weight is allowed to
fall freely nmeans that the magnitude of the inpact delivered by it to the
pile is known precisely. Due to the fact that the inpact weight is guided
-wWith respect to the 9 towers, it cannot fall off the top of the pile and

t hus endanger life. The entire weight ofgthe inpact weight 40 is carried by
the towers and not by the crane prior to its rel ease which neans that when
the inpact weight is released no shock |oads are applied to the crane which
in turn neangoesad, it barireotifall df thestopodf BkapREand AheN eh } 1.0 irk he
crane. 10 CLAIM5 1. A _method of irllpsi tu gggti ng of a%hﬁlggii gﬁ%pﬁge

i ncl udi ng posveigbhiofighe impact weight 40 is carried by the towers and not by the crane

prior to its release which means that when the impact weight is released no
shock loads are applied to the crane which in turn means that there is no risk of

5 damage to or toppling over of the crane.



75 support frame over the pile, positioning an inpact wei ght..an the support,
frame, Lifting the inpact weight to an el evated position}|JBs SHEEE HASpBEHN
the pile, securing the inpact weight in its elevated position gpnitanep

. support frane, releasing the inpact weight and all ow ng i4—te—Fatt+—t-nto—
contact with, and thus to apply an inpacggload to, the top of the pile and
nmeasuring the strain and 10accel eration induced by the inpact |oad at one
or nore predeterm ned positions on the pile.. 2. A nmethod as clainmed in
Claim1l in which the pileis of in sitLﬁb_A!MSype. 153. A met hod as cl ai ned
in Cdaim2l or 2, in which the inpact weight and the support frane have
cooperating gui de neans which guide the fall of the inpact weight. 4. A

met hod as claimed in any one of Clainms 1 to 3 which includes the use 20 of
a lifting beam which has gui de neans, which cooperate with the gui de neans
on the supporgt, fragenethod dfeiheﬁﬁﬁtésﬁngacsft@%ﬂmmsﬁlgﬁle ﬁlbﬁldﬂﬁg gy%gitidﬁ‘?ﬁg‘@ ng
the steps of attaching the inpact weight to the lifting bea y neans- of
the fast®eni nguppartdrarhe oventhe pide,| pdsitiominpaarimpact weight bheheé spppE6rt BRIngé)! |
securing the |lifting beamto the support frame at an el evated position and
rel easi ng t hdifingadi€cinpast fwgight tonen «lgvated positiongahave theptenr ofithghpile,o

fall into ConStC%&Itingm ﬁ]g 1t1rr1]8acttoafe?gfhtt l{]ne i SI le?évateldTEl)ssltigrlﬂ : OTt € SSU%I}E)EINt frame,

releasing the impact weight and allowing it to fall into contact with, and thus to

apply an impact load to, the top of the pile and measuring the strain and

10 acceleration induced by the impact load at one or more predetermined positions
on the pile.
2. A method as claimed in Claim 1 in which the pile is of in situ cast type.
15 3. A method as claimed in Claim 1 or 2, in which the impact weight and the

support frame have cooperating guide means which guide the fall of the impact

weight.

4. A method as claimed in any one of Claims 1 to 3 which includes the use
20 of a lifting beam which has guide means, which cooperate with the guide means
on the support frame, and releasable fastening means, the method including the
steps of attaching the impact weight to the lifiing beam by means of the
fastening means, lifting the lifting beam and thus the impact weight, securing
the lifting beam to the support frame at an elevated position and releasing the
25 fastening means, thereby permitting the impact weight to fall into contact With

the top of the pile.




" RERLACED 11 A nmethod as clainmed in Qaim4 which includes lifting
the lifting beamto an el evated position by neans of a c; _ | '
situ dynam c testing a foundation pile including a suppo} THISSSHEENHAS FHEEN
. positioning over the pile, the support frame having firsf gui GREPIBGES, a
lifting beam havi ng second gui de neans, mhi ch are adapt et—to—cooperate W Th
the first guide nmeans such that, in use, the lifting beamis guided to nove
vertically with respect to the support frane, and rel easabl e fastening
means for att&chmefAtmethagras elpimed weCaim #hehishdnahdesndiftisg fthe liftingibearg t he
lifting beam 10in an elevaied position wth respect to the support frane.
Arig as cl aii9edn glgvatedinesgianPy,means eFaCrane: i ng beam has a safety catch
which is selectively novabl e between an operative and an inoperative
position, the fastening nmeans only being rel easabl e when the safety catch
IS in the 15igoper At Ikt : ' | A ' 7
further incl u%i ng gnfllgqngggl? S\iAt/}ali rﬂam\;ﬁitgsﬁﬁ}grsh?fglﬁgggtgﬂ Wgéﬁﬁé@@opggpgf)?he
lifting Heam frymeefonpositioning deertthaipilg, theanppandirime Halvinglfigsy igheddBrRass,
adapted to cooperate with the first guide 20 neans such as that, in use,

the wei ght i s §ilinghean haying sesond gandsmeansy whishace adapted o sopprrate withne.
the first guide means such that, in use, the lifting beam is guided to move

vertically with respect to the support frame, and releasable fastening means for
attachment of an impact weight thereto and means for securing the lifting beam

10 in an elevated position with respect to the support frame.

7. A rig as claimed in Claim 6 in which the lifting beam has a safety catch
which is selectivély movable between an operative and an inoperative position,
the fastening means only being releasable when the safety catch is in the

15 inoperative position.

8. A rig as claimed in Claim 6 ér 7 further including an impact weight

which is releasably connectable to the lifting beam by means of the fastening

~ means and has third guide means adapted to cooperate with the first guide

20 means such as that, in use, the weight is guided to move vertically with respect

to the support frame.



