PILE HELMET FOR FOUNDATION PILE DYNAMIC LOAD TESTING, AND METHOD OF USE The
invention relates to a pile helmet for a foundation pile under dynamic load 5testing. The invention also
relates to a foundation pile dynamic load testing apparatus comprising a pile helmet. The invention
also relates to a method of performing foundation pile dynamic load testing using a pile helmet. The
invention also relates to a method of performing foundation pile dynamic load testing using an
apparatus comprising a pile helmet. 10 Construction projects generally require installation of
foundation piles in the ground. The foundation piles must be tested to ensure they meet their design
parameters. GenBHAIMEMEKFQRIFEINPATIRNRER BYNANIGEOAR ZRSEING, ANDIMETHABOPiles:
static load testing and dynamic load testing. 15 The s{;&c pile load test had previously been
considered in some circles to be the best measure of foundation suitability to resist anticipated design
loads. The static load test involves the direct measurement of pile head displacement in the response

to a physically applied test load. 20 Dynamic Ioad testing is a high strain test method f ing pil
performance. In/ e SHEYBATL 3k6e Baehl BOESS (RE OISR B AL SRR 6F pe load

testing worklwidesEigamiGloaskissing RyslvetinRAcHRgienhRrRAIOh anfideosiheatmiling hammer or
drop weight and measuring the resultant strain and acceleration 25exerted on the foundation pile.
These measureAR@AS QBRI §amter eHesglildhaiaeatiBr A salES T8 goneE RS le applied

dynamic force TragifionallyAuaamin I9RAIFRIRR iBXEP't‘@%%iHéi@H% AFEREIRRYIAYSAMAN a pulley

line mounted on the boom. A hammer is connected to the pulley Tine. The 30crane lifts the hammer to
a desired heighglsmtkthies trepsatiotafpaeioonitief biezdhtiintivd dolyndatiote pil éagtidg utésg. als the
hammer hits the, foundatol RIS ihEXHR helmet.
10
Construction projects generally require installation of foundation piles in the ground.
The foundation piles must be tested to ensure they meet their design parameters.
Generally speaking there are two main types of tests carried out on foundation piles:
static load testing and dynamic load testing.
15
The static pile load test had previously been considered in some circles to be the
best measure of foundation suitability to resist anticipated design loads. The static
load test involves the direct measurement of pile head displacement in the response
to a physically applied test load.
20
Dynamic load testing is a high strain test method for assessing pile performance. In
recent years, it has been perhaps the more commonplace approach for pile load
testing worldwide. Dynamic load testing involves impacting a head of a pile with a
piling hammer or drop weight and measuring the resultant strain and acceleration

25  exerted on the foundation pile. These measurements are used to quantify the pile

and soil behaviour in response to the applied dynamic force

Traditionally, dynamic load testing involves utilising a crane having a boom and a
pulley line mounted on the boom. A hammer is connected to the pulley line. The

30 crane lifts the hammer to a desired height, and then drops the hammer on the head



an impact force on the foundation pile, and it is the effect of that force which is measured and
analysed. 5A significant problem in this system arises from the fact the hammer remains connected to
the pulley line as it drops towards the foundation pile. The friction restrains the vertical falling speed of
the hammer, thereby decreasing the amount of impact force transmitted to the pile head. Further,
problems can arise when the effect of this requires having to increase the load of the hammer towards
the safe 10working load of the crane. One effort to solve this problem is disclosed in Singapore Patent
Application No. 201104861-8. However, the system introduces its own problems. The solution

presented by thief ppfieatidrtiproRiasnts é@sﬁ?ﬁ@fﬁﬁ?ﬁ@%ﬂé Hﬁ/fﬁg@%ﬂnﬁi%ﬂéﬁ@éﬁ supports
to be mounted t%%’ira JEPHIR ﬁgﬁ% *QﬁJ&é*ﬂ'&? fHa BH?OFPi?&EGE‘FF‘e?t ot? PagLdsiigigased (ie.

dropped) from mework to reely towards the foundation pile, t g‘%}ammer not being
restrained in its fadabyradoatieyialgsad.described above. However, in order to ensure the hammer does
not stray from the desired fall path, a steel guide casing is provided for the hammer to fall 20within,
with the lower end of the steel guide casing being clamped to the foundation pile. Unfortunately, this

arrangemenst is mkgrefichntipesalie, ireehiy syt mtbasdnachapicatast BROF-el e Riaeliguide casing,
over and above it being clamped to the foundation pile. Further, vibration stresses caused by hammer

recoil may also BRMI&HSH RN Pt HIR SN B IRstEwiRIAP CoRorARIAY Bile g fiiigticthe steel
25guide casing ang the tiamewrds el (e Serieh I hePRRIeR) egmasgﬁ%tmmumfthe steel

guide casing might be somehow to fix the steel guide casing to the framework. However, this would
exacerbate the problrfoofe e medtiaditatstrpds s atiding Heonpreldeiheictimeahaentenidben transmitted
to the frame, andfggct:{oq%llggetgﬁrns of. mechanical f%lér% 0 tt}%hfrahmework 30 '3?&%' goncerning

striking of foundation Blles i AWETKAOW ﬁrbrﬁreer%fepresena} or mgny? @&%ﬁtgg\ﬁfor Instance, United

States Patent N@odabAGiioistlireciad. to a pile-driving recoil damping device. However, this is a
complex mechanical device and therefore far from being a perfect solution. 5 The invention is defined
in the independent claims. Some optional features of the invention are defined in the dependent

claims. One effort to solve this problem is disclosed in Singapore Patent Application No.

201104861-8. However, the system introduces its own problems. The solution
presented by this application provides for a U-shaped framework having a pair of

15  vertical supports to be mounted on the ground across the foundation pile to be
tested. A hammer is released (i.e. dropped) from the framework to fall freely
towards the foundation pile, the hammer not being restrained in its fall by a pulley
line as described above. However, in order to ensure the hammer does not stray
from the desired fall path, a steel guide casing is provided for the hammer to fall

20  within, with the lower end of the steel guide casing being clamped to the foundation
pile. Unfortunately, this arrangement is inherently unstable, requiring further
mechanical support of the steel guide casing, over and above it being clamped to the
foundation pile. Further, vibration stresses caused by hammer recoil may also be
transmitted to the framework, potentially compromising the stability of the steel

25  guide casing and the framework itself. One solution to the problem of inherent
instability of the steel guide casing might be somehow to fix the steel guide casing to
the framework. However, this would exacerbate the problem of the mechanical
stresses arising from recoil of the hammer been transmitted to the frame, and
introducing the risk of mechanical failure of the framework.
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Implementation of the techniques disclosed herein provide for significant technical 10benefits. For
instance, provision of a pile helmet as disclosed herein may reduce significantly the transmission - to a
frame of a dynamic load testing apparatus - mechanical stresses caused by falling hammer recoil.
Furthermore, the pile helmet may also help to reduce potential danger caused by concrete chips being
chipped off the foundation pile from the striking of the hammer dropping onto the pile. 15 Further
advantages and benefits of the techniques disclosed herein may be understood from the following
discussion, in which the invention is described, by way of example only, and with reference to the
accompanying desrihepnieewinestRdrgefréoundadirenirided persieemervie sy sansiferhelmet;
Figure 2 is a plan v ' of Fj . Fi s.a ional.el ' FV' of the pile
neimet of Figur D e e L b Fgure
5 is an elevationtiwiewasbdn appamtieyitar. typnawie, [daslisestiog @e ke bfnicd atoiteoded
implementing a pile elmft ip aczé)r_dance V\gth the]etechniques disclosed herein. Turning first to Figure

1, there is illustrate§ 2 ffr ?rplré)rﬁ FiRg 366 TSAESRERRY 100 comprises two principal components: top

member 102 and housing 104. 30 Top member 102 comprises a main body 106 having an upper
surface 108, a lower surface 110 and a thickness defined by edge 112. In the example of Figure 1,
main body 106 E§fiavgaHerdmAefieambin s fdererirl tiadMsavigecatipnatéeat tresrbiBfore giving it

a general disc-théﬂ%nkﬁég@pﬁeg%@pg%gﬁ)a@r{pglighpgdy 106 5are projections 116 having an

upper surface 118, a lower surface 120 and a thickness defined by edge 122. In the example of Figure
1, the thickness 122 of the projections 116 is approximately the same as the thickness 112 of main
body 106. Further, and in this ex rrrllgkee,c he prcg:actl ns hﬁve a gener II%EIana .ancé/%)ercﬁuboHd shape,

although the ou Erec gggtgg?sr{éﬂt & centreof the tain o%rf' -O\r/r'la(?/ slghirican nica

10  benefits. For instance, provision of a pile helmet as disclosed herein may reduce
significantly the transmission —to a frame of a dynamic load testing apparatus —
mechanical stresses caused by falling hammer recoil. Furthermore, the pile helmet
may also help to reduce potential danger caused by concrete chips being chipped off
the foundation pile from the striking of the hammer dropping onto the pile.

15
Further advantages and benefits of the techniques disclosed herein may be

understood from the following discussion, in which the invention is described, by

way of example only, and with reference to the accompanying drawings in which:

20  Figure 1is an exploded perspective view of a first pile helmet;
Figure 2 is a plan view of the pile helmet of Figure 1;
Figure 3 is a sectional elevational view of the pile helmet of Figure 1 and 2;
Figure 4 is a sectional elevational view of the second pile helmet; and
Figure 5 is an elevational view of an apparatus for dynamic load testing of the
25  foundation pile, implementing a pile helmet in accordance with the techniques

disclosed herein.

Turning first to Figure 1, there is illustrated a first pile helmet 100. Pile helmet 100
comprises two principal components: top member 102 and housing 104.
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10chamfered or otherwise have rounded edges. The projections are intended for insertion in the
apertures 142 of the housing 104, to be discussed in further detail below. Use of projections in its
simplest form, requires only a single projection and a corresponding single aperture in the housing.
15In such circumstances, the top member 102 of pile helmet 100 comprises a main body 106 having a
projection 116 extending therefrom, the projection being for extending through an aperture 142 in the
housing 104. But, in the example of Figure 1, top member 102 comprises a plurality of projections
(four) extending from the main body 106, the reason for which will be described below. In the example
of 20Figure 1, tHERCUEMRTEH81$9 TPE B@eadpaitebrge 1oty i rdistape ayeiines tHeSpafrweter/outer

edge 112 of thesyaln ool A, Shaes anert by BPRIRITAISN 80 deatfss of R MeTien {02 also

comprises fixing points 124 for the fixing o 5shown In Figure 1, but described in more
detail with referéodg 106-igofe daredafigtireutarordss sieaplesd! fawn  Hopnpenilberet821ddes not comprise

purpose-built fixi ints 124, but the guide rods are simply affixed at these points, perh by
eldng.  Hol RSPt A5 B R BE  BA8 Dun S Hac 86 P RALRR O TS RAYAI8 30around
a foundatiog pilgrensiejdass antlemisimitacpiritsiadeanme, afl aiestingaappacatng 4nRitracibe
ground area, nor the frame or the pile being shown in Figure 1). Housing 104 further comprises an

outer surface/waRfEs Bnadgeos dperhyeramnleridiigy ok tahbickeraphidd st arraiestivace/wall
132, the inner syrface, 132,an0L10E outen sface d 28 AGHaing 3e thiGknRRR bEe yalkpiihg housing

illustrated 5along top surface 134. When attached to the frame of the testing apparatus, it may be
advisable to attachhisetoosiagiOdrajestineahiie agesendtdve|26ar enthe firubelbihhpeesting

apparatus such gs by welding or similar. I% ttached tq the frame, the underside 126 of the housing 104
oy be raised AR B RSP SERE ot SATC reLr ot B Erbu RSV EURS dnahmfe of Figure T
housing 104 is gaaeityhotovmdNsy tny @rcinteetbédgdeme 138 defined by the inner surface 132 of

the wall of the

The projections are intended for insertion in the apertures 142 of the housing 104,
to be discussed in further detail below. Use of projections in its simplest form,
requires only a single projection and a corresponding single aperture in the housing.

15  In such circumstances, the top member 102 of pile helmet 100 comprises a main
body 106 having a projection 116 extending therefrom, the projection being for
extending through an aperture 142 in the housing 104. But, in the example of Figure
1, top member 102 comprises a plurality of projections (four) extending from the
main body 106, the reason for which will be described below. In the example of

20  Figure 1, the four projections 116 are spaced generally equidistant around the
perimeter/outer edge 112 of the main body 106, spaced apart by approximately 90

degrees.

Top member 102 also comprises fixing points 124 for the fixing of guide rods, not
25 shownin Figure 1, but described in more detail with reference to Figure 3 and Figure
5. In its simplest form, top member 102 does not comprise purpose-built fixing

points 124, but the guide rods are simply affixed at these points, perhaps by welding.

Housing 104 comprises a bottom outer surface 126 for resting on a ground area

30 around a foundation pile under test and/or for attachment to a frame of a testing



housing 104. Internal volume 138 is accessible via (upper) opening 130.1n the example of Figure 1,
the bottom surface 126 of housing 104 is defined only by the thickness 134 of the wall of the housing.
Otherwise, there is no bottom surface across the diameter 140 at the base of the housing. This
arrangement facilitates the 15placing of the housing around the foundation pile. In the example of
Figure 1, housing 104 is of a generally circular cross-sectional with the diameter 140. Thus, housing
104 is of a generally hollow cylindrical shape, but of course other arrangements are envisaged.

20When a projection 116 is provided on top member 102, housing 104 may comprise at least one
aperture 142, b@Prliptasdneitbsrihe gieusiaierim Figh e rBmtecrtbs IR Siite thevwiLivm bigu ot

projections 116 jr Ei Ak Wi reciated t e ' ing 104 may
correspond WithighE(?ll?Jgrﬁ éroéfﬁﬁt}?ge{:ﬁgﬁﬁéi% 8% tﬁztt?ﬁ)hp&] rﬁggngz\grg %;@ '2%‘%523%@ %ﬁ}g %Zggé lower
section defined Byueweled fe thé4 amdpttieesegiomid Sufde @ fetdindR (lod shawsurfderlise dhdo be fixed,

thereby restraining the projectio from being withdrawn from aperture 142. Aperture 142 may be a
Clot of omerall DA T ar e Sel B e T B SFoREAILI 50 AL 15536 MAHRIER, rom the
30top surfage/edppd gshliabassingrdovytiviards towadriie basr 1&Ring dpeaexasnivle f Figure 1,
aperture 142 comprises, and in the direction moving down from the top edge 134, an upper aperture

section 146 for ffeadtisaRie. tepteshdpehentig 10t amperidd & tomreality 6 i jecisnsams ¢and
housing 104 hasrea CQTresRRRAIRG RIMARIY 0 RRRTHY S AR ihe Araiedionsd & may [Rst on the

lower sections (edges 144) of the aperture 142 main sections when not being used. That is, when the
top member 102 cdengidisd2 @qilthealityusing dfktivry e 18isadahdivigiaun dhevalaiiniHoelyclifieslthe

plurality of projections being for extendjng through a correspondin Oir lity of apertures 142 in
ousing 104, aaLr o3 T e T D B R L o e S PR tons 116 10

rest therean in anavanguseicrdiionlubhe 1BselsEied by thisinikbactioe 18RIEf appatendiniie reference
to Figure 3, below. In use, housing 104 is placed around the foundatjon pile to be E]léttﬁunder dynamic

15l0ad testing, H9ee 40 A5V Qb Bduaccarsifig &ip Suepei aPerine dAdndhe
example of Figure 1, the bottom surface 126 of housing 104 is defined only by the

thickness 134 of the wall of the housing. Otherwise, there is no bottom surface
across the diameter 140 at the base of the housing. This arrangement facilitates the

15  placing of the housing around the foundation pile. In the example of Figure 1,
housing 104 is of a generally circular cross-sectional with the diameter 140. Thus,
housing 104 is of a generally hollow cylindrical shape, but of course other

arrangements are envisaged.

20  When a projection 116 is provided on top member 102, housing 104 may comprise
at least one aperture 142, but four apertures 142 are shown in Figure 1 to
correspond with the number of projections 116 in Figure 1. . It will be appreciated
that the number of apertures in the housing 104 may correspond with the number
of projections 116 of the top member 102.

25
Aperture 142 has a lower section defined by lower edge 144 and the region 146 for a
retainer (not shown in Figure 1) to be fixed, thereby restraining the projection 116
from being withdrawn from aperture 142. Aperture 142 may be a slot of generally
rectangular cross-section cut out of the wall of the housing 104, extending from the

30 top surface/edge 134 of the housing downwards towards the base 126. In the



pile - or at least a head of the foundation pile - is disposed within the internal volume 138 of housing
104. Then - or separately, beforehand - top member 102 is lowered towards housing 104 20with the
projections 116 in registration with the apertures 142, and then lowered towards the lower edges 144
of apertures 142. Thus, top member 102 is disposed, at least in part, within the internal volume 138 of
housing 104. In a preferred arrangement, top member 102 is positioned on/in housing 104, with the
projection(s)- where provided - positioned in the aperture(s) 142 prior to delivery 25to site. The
retainer(s) (not shown in Figure 1) is/are then fixed across the first aperture section(s) 146 at the upper
part of aperture@pMaeaefiEiginetheaprsiectdddramersfhianténdpedinegsyn apvingdewa fafiers may

comprise of piegﬁgfg me I Pﬂngnvngil}ggpa%&m%%i&%ﬂx?&qgmﬁg P&Qﬁ\%??erture section 146. In this

arrangement, the projections 116 may not come into contact with lower edges 144 in the use
condition. Housing 104 may be sized such that the head of the foundation pile extends upwards within

internal vol 8 almost t he top of the housing 104, ithin abopt 100 200 f
the top of the hOUER, TG L CRERPHP Gt A P ISELpER A L6 AT M08 erticaly
within aperiresalderdao Rpnehsn by esip aiutiee eadif ghejéetioaation pilg.rAtdbihedousing may

be sized accordingly that it does not rest on the ground, being held in an elevated position above the
ground by virtud¥eheesrardeders sfdhefhserrsiey thhimrinseslioontubenRRthRe gMseedge of the

retainer(s). Notajhieidt 4 iLRgseRsABEIOIdhe AR MEMNSLLAR SRy ELiRGHY 198 At poniac

with, the head of the foundation pile; it can also rest indirectly on the head of the foundation pile; that
is, there might Hecan titerraiediady 18acthas amalityddpissckio i spdseth bextesetingth tngdrside 110 of

the top member 102 and the top surface of the fo ?ati n pile hﬁ?ldén t shgwn). A further alternative
arrangemont wiSB e e BT et et Aae ARy oA T AR CTEEN T MR iccussea
below withi peferefnce Ioveigigaidn \(Bhetde) d abfotige goo@dicioshs foreexareplendhepile habnaiss being
transported to a construction site - the prole_ctio.ns, when provided, will simply rest on the lower
condition. The discussion of this will become more apparent with reference to Figure

3, below.

In use, housing 104 is placed around the foundation pile to be put under dynamic
15 load testing, as described above. Housing 104 is arranged such that the foundation
pile — or at least a head of the foundation pile —is disposed within the internal

volume 138 of housing 104.

Then — or separately, beforehand — top member 102 is lowered towards housing 104
20  with the projections 116 in registration with the apertures 142, and then lowered
towards the lower edges 144 of apertures 142. Thus, top member 102 is disposed, at
least in part, within the internal volume 138 of housing 104. In a preferred
arrangement, top member 102 is positioned on/in housing 104, with the
projection(s) — where provided — positioned in the aperture(s) 142 prior to delivery
25  tosite. The retainer(s) (not shown in Figure 1) is/are then fixed across the first
aperture section(s) 146 at the upper part of aperture(s) 142 to retain the
projection(s) 116 within the aperture(s) 142. These retainers may comprise of pieces

of metal being welded or otherwise fixed across upper aperture section 146.



20section 144 of the aperture 142. The underside 120 of the projection 116 will rest on the edge 144.
This arrangement facilitates installation at site, obviating the requirement of having to install top
section 102 in/on housing 104 at site. It will also be realised that it is not essential that the housing
completely encircle or 25enclose the foundation pile head. For the top member 102 to be able to be
disposed, at least in part, within the internal volume 138 of housing 104, the cross-sectional area of the
main body 106 is less than the cross-sectional area of the part of the internal volume within which the
30top member is disposed. Thus, and while resting on the foundation pile head, top member 102 has
a degree of fredfidhiscargameivénestoinatienditdetivay naamBimtasntet Ay itblamer 138 of

housing 104. T f this will: be discussed.in further detai ' Figure 3.
ousing %%E%V?M?}H‘?h% JE‘#%WMH%Q.‘%@E%E?%@&AL H%éq{eds%gﬁ ?ﬁéﬁ%ﬁ%ﬂhéﬁ%@ %ﬁgﬁ%s '(%“trhee

5t is to be noted that various configurations recise geometry o
main body 106 éddopatiemiser &@2nand pie ciosstsacinearodthel par ©33hanoternal melsithe &38 - within

hich the main bpdy sits- isaged, That is, it is not jal that t in body 106 and
crose-soatonal S 01 G o B LOH B P B 00 A L Ay NP LA Ed CHNER reqgular

shapes such 10asusauRderFores Gngtlatyasa dlspesjeigaasd, 1oudré wikalsebecarptraiptadiHiat
irregular shapes are also encompassed. However it is to be noted that regular shapes may be

preferred for mENFELIEAAGIRE0NS MPRIAP AISS B O PR Bfdhthiorassionignapashst the main
body 106 and the, eassrssrieniofdne Bt YR Me JaS oo RRIeI A L 8R& ARCHRIg Halgxample both

may be generally circular-."15 In examples where the projections 116 are not provided in top member
102- for examplen ®ipvaterhpesitio? amvp tisegroimnglpyYistgenbthtyairsdiail pfeeétbhaped disc - top

member 102 simply sits inside e, enal olume a8 of e Seusing,on e fayadajian plls head.
directly or indire%tfg, fhe ir(n tafiation bees Canied out at sie. it26is ho necessal:g/ or%ousmg 04 to
have aperfgres it4dtmstel Ay gt espsndpaneoer rdO2dissityy, feed io toavetatatglthén the

d@rections 148, trt]e ées];[riction on the amount of movement being dependent on the difference in the
dimensions of heado the foundation pile; it can also rest indirectly on the head of the foundation

pile; that is, there might be an intermediary — such as a wooden block — disposed

between the underside 110 of the top member 102 and the top surface of the

foundation pile head (not shown). A further alternative arrangement where the top

15 member does not rest directly on the foundation pile head is discussed below with

reference to Figure 4.

When in a non-use condition — for example, the pile helmet is being transported to a
construction site — the projections, when provided, will simply rest on the lower

20  section 144 of the aperture 142. The underside 120 of the projection 116 will rest on
the edge 144. This arrangement facilitates installation at site, obviating the

requirement of having to install top section 102 in/on housing 104 at site.

It will also be realised that it is not essential that the housing completely encircle or

25  enclose the foundation pile head.

For the top member 102 to be able to be disposed, at least in part, within the
internal volume 138 of housing 104, the cross-sectional area of the main body 106 is
less than the cross-sectional area of the part of the internal volume within which the

30 top member is disposed. Thus, and while resting on the foundation pile head, top



the top member 102 and the internal surface 132 of the housing 104. It will be understood that
provision of the projections, the apertures and the retainers serves 25 to inhibit excessive movement
of the top member 102 relative the housing 104. For example, this serves to inhibit top member being
separated from the housing when struck by a hammer of a dynamic load testing apparatus. Use of the
term "top" for the top member 102 is used to signify only that, when 30installed, member 102 sits
above the head of the foundation pile and it may also be installed generally towards the top of the
internal volume of the housing. No other spatial or dimensional limitations or implications are intended.

Thus, it will be appr@l@%t&?thaft FW@qqﬂlﬁ@ﬁmﬁ afﬁﬂtemlm@\tem%ﬂa@réimda%ﬁlﬁﬁe under
dynamic load tegting, the R‘lSrHSIW&%‘%ﬁ%@.@#’ﬁ'&%ﬂ\}gl}@& W%%?E&&%J‘SW RE @ hagy 106 with a first

cross-sectional area. A housing 104 has an intern ume 1 a second cross-sectional area, the
second cross-selitnst dieduodingdptaidtee thawttteréfstarossedegtien®l area. The top member is

arranged to be disposed, at least in part, within the internal volume of the housing and also to 10rest -
whether directly or indirectly - on a head of the foundation pile. Figure 2 and figure 3 illustrate the pile

helmet 1005nstallgddhsilba@un dhvad @fihigufauadation piereesrecbmbiryibptae gRd-elevation
view. Thus, and referring first to Figure 2, theqz%{enerally circular arran(gements of the top member 102

and the 15housiigM eeaes P&ERRIaEPEPEN L I8 Sfcamome T hereite Aab e B 175tiemgT1ba, through
the apertures 142, Aol esPAIGRO L sIeat HRINGIA the Riam Ysuy of Fioyre & fapdgember 102

is free to move laterally in the directions 148 within the housing 104 by virtue of the fact the
cross-sectional dhetisfitapnoeesbartibd 2hist fesntaimbtbeyidféraabhsmeecfithe Roesivigher at least the
section of the v%lglrpe w'i;q]jl%ZOWhi h the top rn“ember is disposed. Thetﬂxingepoilnts 124 for the guide

. sin € circular or.ge circular. nstance er.regularsh suc .
rods - to be disCUSSEPhelow - Are a1so ifustrated f—clgure $llstraes e pile efinét 3T i elevational

view. Thugppile islgquatd 0Prisctastalledaasaiissldhasagad, BORiohioundabioagpiteciiedaradescribed
above. The irregular shapes are also encompassed. However it is to be noted that regular shapes
may be preferred for manufacturing reasons. It may also be preferred that the
respective shapes of the main body 106 and the cross-section of the internal volume
138 complement one another — for example both may be generally circular—.
15
In examples where the projections 116 are not provided in top member 102 — for
example, top member 102 comprises simply of a generally-circular plate-shaped disc
—top member 102 simply sits inside the internal volume 138 of the housing on the
foundation pile head, directly or indirectly, the installation been carried out at site. It
20 is not necessary for housing 104 to have apertures 142 in such arrangements. Top
member 102 is simply free to move laterally in the directions 148, the restriction on
the amount of movement being dependent on the difference in the dimensions of
the top member 102 and the internal surface 132 of the housing 104. It will be
understood that provision of the projections, the apertures and the retainers serves
25  toinhibit excessive movement of the top member 102 relative the housing 104. For

example, this serves to inhibit top member being separated from the housing when

struck by a hammer of a dynamic load testing apparatus.

Use of the term "top" for the top member 102 is used to signify only that, when

30 installed, member 102 sits above the head of the foundation pile and it may also be



25underside 110 of top member 102 sits on top surface 304 of the foundation pile head 302, being in
direct contact with a top surface of foundation pile head 302. It will be recalled from above that
intermediaries may be disposed between the top member and the foundation pile head. Visible in
Figure 3 are the projection retainers 308 for fixing across the upper aperture section 146 of housing
104. A lower surface or edge 308 of the projection retainer 306 is in contact with the upper surface 118
of the projection 116. As mentioned above, projection 116 does not come into contact with the lower

Ssection/edge 144 of aperture 142 in the use condition, thus meaning there is a window 310 in
aperture 142 defistalicd gapepdtvwiavetis ihedersridneonisrmbyettioe el aheuriasditiomhetge 144.

I the example of Gigyge 3 Qulde 005 #12a1e ftaliedheing-Bier fadhe upper 10surface 108 of

main body 106 Scri ove. Housing 104 comprises another aperture 314 allowing an on-site
technician to access the foundation pile head 302 therethrough, and the accelerometer 316 and strain

transducer 318 jpstalled thereon. 15 During operation, the h (pot shown in Figure 3) for th
cynamic oad teLiikg ST GRAHAIHIATS FEtAT G 4bOTLhE e KRG PO the quice rods

312 (wherespro¥isiedatisigig thigsiolyaehirnesd tedheghararpes halhile the eorpRtRsamele is given
with there being two guide rods, it will be appreciated that, where 20provided, other numbers, including
one guide rod, MAMRLHL92 HawAs PROGUHD WHE afd tiEastosgtivaIhe parfimer i dRfshie pile

helmet. Thus, whie,{he Ak s4elsaseddh fAls Lowaris e Rile Y mebhndet guidapRs from the

guide rods 312, striking the top member 102- in this example on the upper surface 108 of main body
106- and the impeet ferce gseatarsimndd eliistigte sheaotonaarser TO2tap thendBfoisrrdeigepiie head,

and the effect of he Impagt foree fhus ansimited, being pastied By e Slaindauas an the
accelerometer.
10  rest — whether directly or indirectly — on a head of the foundation pile.

Figure 2 and figure 3 illustrate the pile helmet 100 installed in situ around a head of
the foundation pile, respectively, in plan and elevation view. Thus, and referring first
to Figure 2, the generally circular arrangements of the top member 102 and the

15  housing 104 are readily apparent. Projections 116 extend outside of housing 104,
through the apertures 142, although these are not clearly visible in the plan view of
Figure 2. Top member 102 is free to move laterally in the directions 148 within the
housing 104 by virtue of the fact the cross-sectional area of top member 102 is less
than the internal volume of the housing, or at least the section of the volume within

20  which the top member is disposed. The fixing points 124 for the guide rods — to be

discussed below — are also illustrated.

Figure 3 illustrates the pile helmet 100 in elevational view. Thus, pile helmet 100 is
installed around the head 302 of foundation pile 300, as described above. The

25  underside 110 of top member 102 sits on top surface 304 of the foundation pile
head 302, being in direct contact with a top surface of foundation pile head 302. It
will be recalled from above that intermediaries may be disposed between the top

member and the foundation pile head.



As noted, top member 102 may not rest directly on foundation pile head 302, but there may be
intermediaries - for example wooden blocks and the like - which allow the transmission of the impact
force, but which further minimise the risk of any damage to the foundation pile itself from the impact
force. In at least one implementation, the pile helmet 100 may be provided with hammer 5cushions
320- in the form of, for example, timber planks and/or tightly coiled ropes - placed on the top member
102, minimising the risk of damage to the top member. Therefore, it will be appreciated that Figure 5
illustrates a pile helmet 100 where the top member 102 comprises a guide 312 fixed thereto, the guide
312 being arranjétPleGtoFfgss thaeribie R ciesiiw ataipewmseB A abintcIoPIhEh@melic load testing

apparatus, the Qg peingLiRr BRI haMAIER IR INedop mEnhss 03 A ghamc oad

testing. When impact tforce Is transmitted fro hammer to ation pile 5hammer will
recoil, transmittiregastras306i i &tioorst dlat ouithh tteeugoe msa dacd a1 thef goede ofdsi@i 21 &itkeer or both of

th t itted st ibrati be t itted to the f the d ic load
(ostng apparatuCXEHEIR RPBKuPt Sy WAt 1€ STRART GHBIPADAS SN, BIGURIEh of the il

helmet mays mitigaigo)isdgadesirelis etinet pideashéupado RytRIAVIHIRG MR Hetaetivath the top
20member having a de%ree‘ of freedom of movement in one or all of the directions 148 within the
internal volume W3B!I@WtAE0 B 3SR U6 4 AthreHBIpS I aRsfsnRethh eMacesTdscl FRRAERTRIEE Gock

vibrations. Furthﬁrmgtﬁg%%gg;wge(ghlgast partially) of the foundation pile with the pile helmet
helps to mitigate the risk of any chippings being dislodged from the foundation pile head because of

the impact force of the 25striking of the hammer. Figure 4 illustrates a second exemplary pile helmet

400. Note that in this arrangemept, to embper 402 js provided without projections (such as the
jections 116 B g araAe BeF b a2 15 B e e e T o 0%
apertures 1@2 ofurfguee1d8 of main body 106 as described above.

Housing 104 comprises another aperture 314 allowing an on-site technician to
access the foundation pile head 302 therethrough, and the accelerometer 316 and
strain transducer 318 installed thereon.

15
During operation, the hammer (not shown in Figure 3) for the dynamic load testing
of the foundation pile is installed above the pile helmet 100, with the guide rods 312
(where provided) running through a channel in the hammer. While the current
example is given with there being two guide rods, it will be appreciated that, where

20 provided, other numbers, including one guide rod, may also be used. The guide rods
are used to guide the hammer towards the pile helmet. Thus, when the hammer is
released, it falls towards the pile helmet, under guidance from the guide rods 312,
striking the top member 102 — in this example on the upper surface 108 of main
body 106 — and the impact force is transmitted through the top member 102, to the

25 foundation pile head, and the effect of the impact force thus transmitted being

measured by the strain gauge and the accelerometer.

As noted, top member 102 may not rest directly on foundation pile head 302, but

there may be intermediaries — for example wooden blocks and the like — which allow

10



Top member 402 is not, in this example, of disk-or plate-like construction, but instead comprises a
solid block, preferably of a regular geometrical shape such as square, rectangular or circular cross
section. Top member 402 has a top surface 406, a lower surface 408 and an edge 410 defining the
thickness of the top member. Top 5Smember 402 has a width 412. As with the arrangement of Figure 1,
guides may (or may not) be fixed at fixing points 414 on the top surface 406. Housing 404 comprises
the bottom outer surface 416, and outer surface/wall 418 and an upper opening 420. The inner
surface/wall of the housing 422 defines the 10internal volume 428. In this example, the internal volume
is not a single irfftghEARONAFIespEEE INRAEISPaibohatish ParisomMaBmisn thes iskahpw, the

underside of thedgglrg'g]p{_lbﬁﬁgfr&%ﬁ&%ynﬁ Ilfengngganu%,i%q fr_pgo;gg member 402 rests on the upper

surface of the partitio Is essentially creates two sections of the internal volume, one above and
one below the partition. The internal volume has an internal 15width 432. It can be seen that the top

member 402, sifting on top of the partition 430, sits at least partially within (the upper section) of the
niamat voltme 28 4051 SH P TG ke TS TRt Y B BEoAIdS B TS it
the internalx20vellsmenis arrangamenh of HiglsRathmayt evewibiciet a0 1betigpRg sRetiqap&f the wall
of the housing to restrain the top member 402 as it moves in the directions 434, responsive to being

struck by the hanfiiéedrhEhayARMEMPEA 10iAYAmianthe @idt of dsmase ih 1Ry tRR MEPBRwill be
appreciated that other, exemplary pile helmet arrangements are also envisaged. Figure 5 illustrates a
dynamic load testing apparatus 500 which works particularly well with the pile helmet 100, 400. 30
Apparatus 500 dberefizesit withhimafparnei®ed that Figure 5 illustrates a pile helmet 100 where the

top member 102 comprises a guide 312 fixed thereto, the guide 312 being arranged
10  to pass through a channel in a body of a hammer of the dynamic load testing
apparatus, the guide being for guiding the hammer towards the top member 102

during dynamic load testing.

When impact force is transmitted from the hammer to the foundation pile, the

15  hammer will recoil, transmitting stress vibrations through the ground and/or the
guide rods 312. Either or both of these transmitted stress vibration components may
be transmitted to the frame of the dynamic load testing apparatus (shown in Figure
5) which is a highly undesirable situation. Provision of the pile helmet may mitigate
this undesirable effect at least in part. By providing a pile helmet with the top

20 member having a degree of freedom of movement in one or all of the directions 148
within the internal volume 138 of the housing 104, this helps to dissipate the effect
of the transmitted shock vibrations. Furthermore, the enclosure (at least partially) of
the foundation pile with the pile helmet helps to mitigate the risk of any chippings
being dislodged from the foundation pile head because of the impact force of the

25  striking of the hammer.

Figure 4 illustrates a second exemplary pile helmet 400. Note that in this
arrangement, top member 402 is provided without projections (such as the
projections 116 of Figure 1), and housing 404 does not require any apertures

30 corresponding to apertures 142 of Figure 1.
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504 plunger beam 506 support device 5 508 hydraulic clamp 510 hammer body 512 channel in the
hammer body for the guide rods to pass through 514 casing guide 516 screws preventing lateral
movement of the hammer 10 312 guide rod 518 guardrail 520 vertical lifting points 522
horizontal lifting points 524 ladder 15 526 support wedge block. In the example of Figure 5, these
components may be described as follows. Main Frame Structure is primarily made up of 4- vertical
steel columns with horizontal steel beams welded at two ends along intervals of the shaft of the
vertical 20columns. The whole structure or setup which houses various components as shown is to be
mounted on top &Pt flfee (k2 & H\915) die teds rexapmaenf eiskieg Pidie- e sgestBadioniddtisteel structural

beam which may haxg palrs albales iseebiieraly of 2R BOSARRI T pPLRtoN s length

Both ends of the beam may
square, rectangular or circular cross section. Top member 402 has a top surface 406,

a lower surface 408 and an edge 410 defining the thickness of the top member. Top
5 member 402 has a width 412. As with the arrangement of Figure 1, guides may (or

may not) be fixed at fixing points 414 on the top surface 406.

Housing 404 comprises the bottom outer surface 416, and outer surface/wall 418
and an upper opening 420. The inner surface/wall of the housing 422 defines the

10 internal volume 428. In this example, the internal volume is not a single internal
volume space, but it is partitioned by partition 430. In this example, the underside of
the partition 430 rests on the foundation pile, and the top member 402 rests on the
upper surface of the partition. This essentially creates two sections of the internal
volume, one above and one below the partition. The internal volume has an internal

15  width 432.

It can be seen that the top member 402, sitting on top of the partition 430, sits at
least partially within (the upper section) of the internal volume 428. Note that it is
not essential for the top member to be disposed completely within the internal

20 volume; the arrangement of Figure 4 may be sufficient for the upper sections of the
wall of the housing to restrain the top member 402 as it moves in the directions 434,
responsive to being struck by the hammer of the dynamic load testing apparatus

(notillustrated in Figure 4).

25 It will be appreciated that other, exemplary pile helmet arrangements are also

envisaged.

Figure 5 illustrates a dynamic load testing apparatus 500 which works particularly
well with the pile helmet 100, 400.
30
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25be attached with shackles as lifting point for a crane's hook and for holding onto the hydraulic
clamp. The hydraulic clamp is a clamp with a pair of movable jaws capable of holding an object of a
certain weight when its jaws are closed. It may run on hydraulic system with hydraulic fluid feeding it
through a hydraulic hose attached to it from a Hydraulic Pump. The hydraulic hose connects the
hydraulic clamp and the hydraulic pump. 5 The hammer has a design weight, and is to be used to drop
freely from a calculated/ design drop height onto the pile subjected to dynamic testing. The pile helmet
100, as described above, may operate as a protection cover which is 10to be placed on top the pile
subjected to dyARPicasth}P EPMRiiAgSe the stress transmitted to the frame and to prevent concrete
chippings, which mg¥nresglt frorgége impact of the hammer dropping on the pile, from flying outwards.

. daln trrame . . . . . .
The hydraulic pump comprises ot an electric motor and a hydraulic fluid reservoir. It runs on electricity

current from a gens@igltiaghiefydraulic fluid into the hydraulic 15clamp through the hydraulic hose
which controls the opening and closing of the jaws of the hydraulic clamp. The support device is a
device fitted on the X8p PORRIH 7€ main frame structure. It is designed to hold and suspend the
combine logds qf ttg%glw}gg['p@@}gpnﬁhe 20hydraulic clamp and the hammer. In one example, it is held
with 2 nos. of pins and

e 510 hammer body

e 512 channel in the hammer body for the guide rods to pass through
® 514 casing guide
e 516 screws preventing lateral movement of the hammer
10 e 312 guiderod
e 518 guardrail
e 520 vertical lifting points
® 522 horizontal lifting points
e 524 |adder

15 e 526 support wedge block.

In the example of Figure 5, these components may be described as follows.

Main Frame Structure is primarily made up of 4- vertical steel columns with

horizontal steel beams welded at two ends along intervals of the shaft of the vertical
20  columns. The whole structure or setup which houses various components as shown

is to be mounted on top of the pile that is subjected to dynamic testing.

The Plunger Beam is a steel structural beam which may have pairs of holes drilled at
intervals of 500mm and 1000mm throughout its length. Both ends of the beam may
25  be attached with shackles as lifting point for a crane's hook and for holding onto the

hydraulic clamp.

The hydraulic clamp is a clamp with a pair of movable jaws capable of holding an

object of a certain weight when its jaws are closed. It may run on hydraulic system

13



locks inserting through the aligned holes of both the support device and the plunger beam. The
guide casing is a guide to contain the hammer and prevent it from moving out of 25the main frame
Structure when dropped. It may also be equipped with 4 heavy duty screws which when tighten shall
securely hold the hammer from moving sideways. In this example, the guide rods are a pair of steel
rods that run from the top of the pile helmet through the hammer to the underside of the support
device. These rods serve as a drop-path for the hammer to ensure it hits on the correct point and
creates maximum impact on the pile when dropped. The hammer cushions maybe one or both of
timber and a tigiidollyer 2o peflTiddfeedingdt ibeeral a fufsnidic psedtiashrslde Gdrirated from the
impact of the h(?_{n?mg[jﬁgg ttl%?pile helmet and also may contribute to the knitting the recoil of the
hammer. A ladder may e located at the side of the main frame structure to facilitate technician from
gaining access to the top of frame. 10 2 nos. of pins may be inserted through the aligned holes of the

support device and plunger heam and locked at their tips to prevent slippage. The Shackle may be
2 Urshaped piodb b KB SRR PTG BT HET UL R T RIS More objects ogether
or use as lifing point. The apparatus 500 can be set up in "transport mode", hoisted horizontally at the
lifting points by, say, a minimum 50 ton capacity mobile crane. The apparatus may then be

conveniently lodded8mE e Mag Betesismareiaitt tPafdpsrtbs sesiie dvnfseap bpaasdedatete for the
foundation pile %@%WEMF@UQ&H?W 'W@sﬁBmE@%%fyﬁQHf@téstiH@iCh in itself will implement one

or more of the pile helmet arrangements described above -'is now described. 251. The subject PILE is
selected by Project Qualified Person (OP) or his/her

The pile helmet 100, as described above, may operate as a protection cover which is
10 to be placed on top the pile subjected to dynamic testing to minimise the stress

transmitted to the frame and to prevent concrete chippings, which may result from

the impact of the hammer dropping on the pile, from flying outwards.

The hydraulic pump comprises of an electric motor and a hydraulic fluid reservoir. It

runs on electricity current from a generator to drive hydraulic fluid into the hydraulic
15  clamp through the hydraulic hose which controls the opening and closing of the jaws

of the hydraulic clamp.

The support device is a device fitted on the top portion of the main frame structure.
It is designed to hold and suspend the combine loads of the plunger beam, the

20  hydraulic clamp and the hammer. In one example, it is held with 2 nos. of pins and
locks inserting through the aligned holes of both the support device and the plunger

beam.
The guide casing is a guide to contain the hammer and prevent it from moving out of
25  the main frame Structure when dropped. It may also be equipped with 4 heavy duty

screws which when tighten shall securely hold the hammer from moving sideways.

In this example, the guide rods are a pair of steel rods that run from the top of the

pile helmet through the hammer to the underside of the support device. These rods

14



representative for Dynamic Load Testing. 2. The PILE shall be exposed and ensure that the top
surface is relatively flat. 3. A square dug-out of, for example, L=4m x B=4m x D= 1.5m is prepared
next by an excavator with the subject exposed PILE at the central position. 4. The surface of the
dug-out base has to be relatively flat and horizontal. A check 5using a spirit level is carried out. 5.
Once the dug-out base is satisfactorily checked, the apparatus 500 shall then be positioned vertically
into the dug-out by a mobile crane where the Pile Helmet 100 covers the exposed PILE head and the
Top Plate of the Pile Helmet contacts fully with 10the PILE head. 6. The verticality and horizontality of
the apparatus 58%Y¢ ehacked-asthéosdhfchp aunamie gnaune itZuirnbdsmoisagrRisdiendevel. 157.

Gauges consstmg éﬁ% meﬁe %{xt@ @Jfﬁaerﬁ ge#)gj Lgre fixed onto the PILE shaft through the
0

window opening 314 e He met by the pecialist ter. These gauges are connected by
cables to a readout computer unit or Pile Driving Analyzer (PDA) or CAPWAP placed some distance

.208.Ad ted Tech ith Safety P | Protecti laced shall mak
i way to the 10D EIE S AT By T Do AL P PR NP Crane's

hook into the shaekle«pangeteditm m&@h@&ﬁh@dalgé\g@raﬁemmltﬂemed%wmé Reamépaather with
the Hydraulic Clamp and Hammer shall then be lifted at one go to a pre-determined drop height

approved by théfmaj&h@ﬂp%@méﬂmavﬁerﬂf@ﬁ'iﬁ?éaﬁhmﬁeeﬁéaegﬁaod%w|e%v§e§ff (large

retractable ruler used by surveyor). 11. 2 nos. of pins are then inserted through the aligned holes of
the Plunger Beam and the Support Device and capped at each end of the pins with locks by the
designated techhieidgershay ThéoCartadentitlad! sitheckfitbeuistintarabkirsctiurattthéaghitate Plunger Beam

together technician from gaining access to the top of frame.

10
2 nos. of pins may be inserted through the aligned holes of the support device and

plunger beam and locked at their tips to prevent slippage.

The Shackle may be a U-shaped piece of metal secured with a bolt across the

15  opening to hold 2 or more objects together or use as lifting point.

The apparatus 500 can be set up in "transport mode", hoisted horizontally at the
lifting points by, say, a minimum 50 ton capacity mobile crane. The apparatus may
then be conveniently loaded onto a flat-bed trailer and transported to site.

20
A step-by-step sequence for the foundation pile dynamic load testing using the
apparatus of Figure 5 — which in itself will implement one or more of the pile helmet

arrangements described above —is now described.

25 1. The subject PILE is selected by Project Qualified Person (QP) or his/her

representative for Dynamic Load Testing.

2. The PILE shall be exposed and ensure that the top surface is relatively flat.

15



with Hydraulic Clamp and Hammer now rest on the Support Device.  13. For reasons of safety, the
Crane's hook shall still be connected to the tip of the Plunger Beam. This is also to facilitate the setup
process and cut down on the time 10taken should the test is required to be re-executed on the same
pile. 14. Hammer cushions in the form of timber planks or tightly coiled rope shall be placed on the top
of Pile Helmet.  15. The height between the bottom of the Hammer and the top surface of the Pile
15Helmet is then checked using a dumpy level staff against the pre-determined approved drop height
before actual test execution.  16. All personnel shall stay approximately 5m out of bound of the
setup. 2017. Tha dessiypeadysreghafcian syanstmdisgraiRe HydrBalicuih praprcedcamittO% ahe release

of the hammer, %@gfgépm&giﬁég&g 2 AN¥o0s t@ﬁge”_ggg(%%%gmgaﬁ eog%hsafety check done and

clearance from the designate Iclan an ist Tester as well as the approval of the
Project UP! UP 25Rep, the Test Supervisor shall give a signal to release the Hammer. 19. The

designated Technician shall press a button on the Hydraulic Pump to release the Hammer. 20. The
e will i LT TERSE B 1% BHVERHD AT R e PR B A RSAEE Y ADE el to
the PILE amgl seiyhgigrplsitfieeigangrs aiached and recorded by the readout computer unit or Pile

Driving Analyzer (PDA) or CAPWAP. 521. If the impact force is inconclusive, the Crane will lower the
Plunger Beam and Hydraulic Clamp to pick up the Hammer and redo the test by going through Step

1010 20. 22. Otﬁ%ﬂ&etﬁéed[?g%li %9@@%5@&9%@!?@1&9@, the apparatus 500 shall then be

positioned vertically into the dug-out by a mobile crane where the Pile Helmet 100
covers the exposed PILE head and the Top Plate of the Pile Helmet contacts fully with
10  the PILE head.

6. The verticality and horizontality of the apparatus 500 is checked at the vertical

column and horizontal beam using a spirit level.

15 7. Gauges consisting 1x Accelerometer and 1x Strain Transducer are fixed onto the
PILE shaft through the window opening 314 of the Pile Helmet by the Specialist
Tester. These gauges are connected by cables to a readout computer unit or Pile

Driving Analyzer (PDA) or CAPWAP placed some distance away.

20 8. Adesignated Technician with Safety Personal Protection Equipment in-placed shall

make his way to the top of the structure by the ladder access.

9. The Technician will then latch the Crane’s hook into the shackle connected to the

tip of the Plunger Beam.

25
10. The Plunger Beam together with the Hydraulic Clamp and Hammer shall then be
lifted at one go to a pre-determined drop height approved by the Project QP
beforehand. The drop height is checked by a dumpy level staff (large retractable
ruler used by surveyor).

30
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Dismantling and Demobilisation 1. The Plunger Beam together with Hydraulic Clamp shall be lowered
to pick up the Hammer. 2. After which, the Plunger Beam, Hydraulic Clamp and the Hammer shall
then be 15lifted together to a "Transport Mode" and secured with Pins and locks at the Support Device
as well as clamping the shaft of the Hammer to the Casing Guide by tightening 4x heavy duty screws
to prevent any Hammer movement. 3. Next, the setup is lifted off the dug-out vertically and place
on the open flat 20ground. 4. The Crane shall tip the setup slowly so that it lays horizontally on the
ground. 5. The Setup can then be lifted off the ground horizontally by a Crane and loaded 250onto
a flat-bed trailerlin dpesiraprimeriestien, ifsersefithnosshahe absns dhedes bl B e lkngsir8aairt as in

Table 1. 30 5/%@HQW6E%4§|%%E&'EBBBS&% each end of the pins with locks by the

designated technician.

5 12.The Crane shall slack its hoisting cable so that the entire Plunger Beam together

with Hydraulic Clamp and Hammer now rest on the Support Device.

13. For reasons of safety, the Crane’s hook shall still be connected to the tip of the
Plunger Beam. This is also to facilitate the setup process and cut down on the time

10 taken should the test is required to be re-executed on the same pile.

14. Hammer cushions in the form of timber planks or tightly coiled rope shall be

placed on the top of Pile Helmet.

15. The height between the bottom of the Hammer and the top surface of the Pile
15  Helmet is then checked using a dumpy level staff against the pre-determined

approved drop height before actual test execution.
16. All personnel shall stay approximately 5m out of bound of the setup.

20 17.The designated Technician will standby at the Hydraulic Pump which controls the

release of the hammer, placed some distance away.
18. Upon getting the final safety check done and clearance from the designated
Technician and the Specialist Tester as well as the approval of the Project QP/ QP

25  Rep, the Test Supervisor shall give a signal to release the Hammer.

19. The designated Technician shall press a button on the Hydraulic Pump to release

the Hammer.

17



DYNAMIC PILE TESTING SYSTEM 1 For execution of pile dynamic testing 2) Mobile Crane - Min.
50T Capacity with 70' Boom 1 Lifting and hoisting works 3) Excavator - Min. 0.3m3 Bucket Capacity 1
Preparation of dug-out and levelling of ground 4) Dumpy Level & Staff 1 Measurement of ground
levels and Hammer drop-height 5) Spirit level

20. The Hammer will then drop freely and vertically onto the Pile Helmet where the
impact force will travel to the PILE and send signals to the gauges attached and

recorded by the readout computer unit or Pile Driving Analyzer (PDA) or CAPWAP.

5 21.If the impact force is inconclusive, the Crane will lower the Plunger Beam and
Hydraulic Clamp to pick up the Hammer and redo the test by going through Step 10
to 20.

22. Otherwise the test is considered complete.

10
Dismantling and Demobilisation
1. The Plunger Beam together with Hydraulic Clamp shall be lowered to pick up the
Hammer.
2. After which, the Plunger Beam, Hydraulic Clamp and the Hammer shall then be

15  lifted together to a “Transport Mode” and secured with Pins and locks at the Support
Device as well as clamping the shaft of the Hammer to the Casing Guide by

tightening 4x heavy duty screws to prevent any Hammer movement.

3. Next, the setup is lifted off the dug-out vertically and place on the open flat

20 ground.

4. The Crane shall tip the setup slowly so that it lays horizontally on the ground.

5. The Setup can then be lifted off the ground horizontally by a Crane and loaded

25 onto a flat-bed trailer.

In one implementation, the equipment and tools which may be required art as in

Table 1.

30
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1 Measurement of surface for horizontal level TABLE 1 In one implementation, the personnel required
are as set out in Table 2. S/n Equipment/ Tools Qty Purpose 1) Test cum lifting and safety supervisor
1 Overall in-charge of safety, test & supervise all lifting works 2) Test technicians cum lifting team 2
Check flatness of ground & measurement of Hammer Dropheight. Perform rigging & signalling for
lifting activities. Designated operator for hydraulic clamp for grabbing/ releasing of hammer &
engaging/ disengaging the Support

S/n Equipment/ Tools Qty Purpose
1) DYNAMIC PILE 1 For execution of pile
TESTING SYSTEM dynamic testing
2) Mobile Crane — Min. 50T Capacity 1 Lifting and hoisting works
with 70’ Boom
3) Excavator — Min. 1 Preparation of dug-out and
0.3m3 Bucket Capacity levelling of ground
4) Dumpy Level & Staff 1 Measurement of ground
levels and Hammer drop-
height
5) Spirit level 1 Measurement of surface for
horizontal level

TABLE 1

In one implementation, the personnel required are as set out in Table 2.

S/n Equipment/ Tools Qty Purpose
1) Test cum lifting and safety 1 Overall in-charge of safety,
supervisor test & supervise all lifting
works
2) Test technicians cum lifting team 2 Check flatness of ground &

measurement of Hammer
Dropheight. Perform rigging
& signalling for lifting
activities. Designated
operator for hydraulic clamp
for grabbing/ releasing of
hammer & engaging/ dis-
engaging the Support
Device at the top of Main
Frame Structure

3) Crane operator 1 Operate mobile crane
4) Excavator operator 1 Operate excavator
5) Specialist tester 1 Installing gauges

(Accelerometer & Strain
Transducer) on pile shaft,
receiving signals from data
logger/ computer,
interpreting results and
provide fully analyzed report
6) Project qualified Person/rep 1 Approving authority

5 TABLE 2
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Device at the top of Main Frame Structure 3) Crane operator 1 Operate mobile crane 4) Excavator
operator 1 Operate excavator 5) Specialist tester 1 Installing gauges (Accelerometer & Strain
Transducer) on pile shaft, receiving signals from data logger/ computer, interpreting results and
provide fully analyzed report 6) Project qualified Person/rep 1 Approving authority

It will be appreciated that the invention has been described by way of example only.
Various modifications may be made to the techniques described herein without
departing from the spirit and scope of the appended claims. The disclosed
techniques comprise techniques which may be provided in a stand-alone manner, or
5 in combination with one another. Therefore, features described with respect to one

technique may also be presented in combination with another technique.
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S5TABLE 2 It will be appreciated that the invention has been described by way of example only.
Various modifications may be made to the techniques described herein without departing from the
spirit and scope of the appended claims. The disclosed techniques comprise techniques which may be
provided in a stand-alone manner, or 5in combination with one another. Therefore, features described
with respect to one technique may also be presented in combination with another technique. CLAIMS
1. A pile helmet for a foundation pile under dynamic load testing, the pile helmet comprising: 5a top
member having a body having a first cross-sectional area,; a housing having an internal volume of
a second cross-§&éiMAal area, the second cross-sectional area being greater than the first
cross-sectional area; wherein the top member is arranged to be disposed, at least in part, within
the internal volume of the housing and also to rest on a head of the foundation pile. 10 2. The pile
helmet of claim 1, whefepil¢letoptfmralienndatiprigete andairdpogtyibinadg estmgjebtgilextending

therefrom, the pr%i']ection being for extending through an aperture in the housing. 153.The pile helmet
of claim 2, Wheljé

n?ﬁgct%rﬂ?l?ﬁ' er comprises a plurality of projections extending from the main body,
the pluralitysof projectiang b aieen fer exstignginpdiyengiha carcesprardiv@iphiialiyaof apertures in the

housing, each of the apertures having a lower section for the projections to rest thereon in a non-use
condition. a housing having an internal volume of a second cross-sectional area, the
second cross-sectional area being greater than the first cross-sectional area; wherein
the top member is arranged to be disposed, at least in part, within the
internal volume of the housing and also to rest on a head of the foundation pile.
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2. The pile helmet of claim 1, wherein the top member comprises a main body

having a projection extending therefrom, the projection being for extending through

an aperture in the housing.

15 3. The pile helmet of claim 2, wherein the top member comprises a plurality of
projections extending from the main body, the plurality of projections being for
extending through a corresponding plurality of apertures in the housing, each of the
apertures having a lower section for the projections to rest thereon in a non-use
condition.
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4, The pile helmet of any preceding claim, wherein the top member and the

internal volume of the housing are each of a generally circular cross-section.

5. The pile helmet of any preceding claim, wherein the top member further
25  comprises a guide affixed thereto, the guide being arranged to pass through a
channel in a body of a hammer of a dynamic load testing apparatus, the guide being

for guiding the hammer towards the top member during dynamic load testing.

6. A foundation pile dynamic load testing apparatus comprising the pile helmet

30 ofanyofclaims1tob5.

21



20 4. The pile helmet of any preceding claim, wherein the top member and the internal volume of the
housing are each of a generally circular cross-section. 5. The pile helmet of any preceding claim,
wherein the top member further 25comprises a guide affixed thereto, the guide being arranged to pass
through a channel in a body of a hammer of a dynamic load testing apparatus, the guide being for
guiding the hammer towards the top member during dynamic load testing. 6. A foundation pile
dynamic load testing apparatus comprising the pile helmet 300of any of claims 1 to 5. 7.A method of
performing foundation pile dynamic load testing using the pile helmet of any of claims 1 to 5. 58.A
method of foundation pile dynamic load testing using the apparatus of claim 7.

7. A method of performing foundation pile dynamic load testing using the pile

helmet of any of claims 1 to 5.

5 8. A method of foundation pile dynamic load testing using the apparatus of

claim 7.
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