; UVe3ed G-, (T6HT. 4*166166* - | MPROVEMENT RELATI NG TO JACK-1 N PI LI NG :
.SYSTEMS' APPARATUS AND THEI R METHOD OF USE TECHNI CAL FI ELD Thills2 At @2 n
relates to |nprmmmmm“ pparatus used for injecting pile into ground 5
usi ng hydraulic temin foundgti on works. BACKGROUND

Installation of pilasdeat o ground by vari ous net hods have been known for a

l ong tine. | i i Y. 1A i L j

hydraul | camMPRpoEmEafts BEta TGO NACK INRANG St iy sbmanagus 1 o
Previously l ingle or nultiple hydraulic cylinders in
vari ous comm%mmﬁj@g?sp% e into the ground by a direct
application of force exerted by an actuating rod attached with a drive
head. The barrel of the hydraulic cylinder is generally disposed above a
pie to be WECHNICHA, FIBLD he actuating rod exerts a force to push the pile

downward. Thi s, configuration requires a vertical support structure that is
nuch t al | erThissimyventienelates 1q mprayrment iy anparatpdised Koy dRigetingpile e greumdr oom

limtation | 4 i [ fd i . own apparatus has a single
hydr aul Pc c@%mgﬁhggﬁﬁérnw&%%%ﬁgt he pile with the drive head
and a thrust plate connected by a thick plate. This, as in any single
cylinder cCBACRCROUND is unable to inject the whole length of pile into
the ground without 20 using a dolly. This exercise of using a dolly is tine
consum ng dndallatien of pile into greyed by Vanans mathadsihgvebeepdingwnifer 2 longdies. s ar e

t hen used, i.n_anaot het preyi.qusl nown arat us, w a_ st agger ed

cont i gur at 1B PIChABIesBhg it iSRS ABARMRAL peteld stpiefi et Bicn

wi thout a dphtlpedldtidSmpePRdaipes. requires a tall and sizeable vertical

support structure to acconmpdate this conplex nultiple cylinder
configuration. 25 Previously known apparatus_ is suitable for_ piles of

shor t erl0 erfyevigusly knovanepnsr single jor smultiple Bydrawlig qybndegoimiatigRort pi | es

eid 24w eraplay ¢ _
Consum ng. 5o ec bue tyed Tl ted SPA ifeck BN o6 DS B byap,
are not encaRtuatifetbdsRchddonitly aidfivé Reddd alietianef of theehydbduliv e liider is"dehéaB2*

~0 2 ~c 20a? 2 SUMWARY OF THE | NVENTI ON The present invention ains to
provi de a bdsposed ahave ampde ite be workedosmthaipibe petnatingfrod ekerfsecforesfopuslethsr ¢ he

i ke by obvi.atjng th i.sadvant ages hi.ghl i ght above. The Jnventi,o
or ovi dos a BRRRE, FhEROURARR oty c PR RREY SopctiE S e
pl at f or 1§ orthan fHR\HAE, Mdsarfetsale dis¥dviahitabWofNNEAdAIHn EmXidnNEANndAiNte s
positioned vertically side by side having a space in between themto
accommodat eshiftipg.l e to be worked. The hydraulic cylinder barrels are

di sposed such that the end of two actuating rods are fired rigidly to an

oy vt ousl y ehs ST sor iR has i krahPinHraltd Sy iict PO APRE batk bF T B
convent i onawitiéeriive head SACA A blatd eorpibtcABE b thiak pléle. IThid, iax Braranghgldie

actuating rod i s novable with an attachnent o i
cylinder configuration, is unable to inject the whole length of pile into the ground without

[

20  using a dolly. This exercise of using a dolly is time consuming and needs extra labour
force. Multiple hydraulic cylinders are then used, as in another previously known
apparatus, with a staggered configuration that enables the whole length of the pile to be
injected without a dolly. This apparatus requires a tall and sizeable vertical support
structure to accommodate this complex muitiple cylinder configuration.

25  Previously known apparatus is suitable for piles of shorter lengths i.e. 3m to 6m, and
small sizes of 150 to 200mm. Short piles have to be joined, normally by welding, hence
are costly and time consuming. Joints in pile are also inherent weak points. Excessive

joints are not encouraged especially in foundation of a new structure.
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to exert a pushing or pulling force. The present invention is characterised
~in:which the hydraulic cylinder barrels are disposed in reverS@d 9
orientation to that of the conventional manner. The rod becone 2|% mﬂ‘rl e
the cylinder barrel is allowed to slide along a guide. One drive head
adjoins the top ends of the two cylinder barrels :nother drive 15 head

adj oi ns the bottom ends of the two cylindeér barrels. The vertical support
structure has to be strong to resist bending or buckling It is fabricated
preferably SEMMARY OFTEE INVENEIQNst eel H col ums and joi ned at regul ar
intervals with horizontal nenbers An upper post horizontal nenber is a
strong st eelThe-prsentiivyentien gises Pipgeddsa peftar REemaVe RgOWNAPPEIAEH IO col umms

A w -inch and hogk i ttached 1,0 the upper f i.S upper nost

hori zont al Wéel‘fgﬂg p@ﬁ@" g}g:éﬁ%%ytoﬁglaf%hﬁft&}agmﬁ oeﬁé{%&g%}iﬁﬁ%w%vc?s are attached
to the bottompart of the upper nost horizontal member, preferably by bolts
and nuts. TpRe dhierBioRCR@FidRE & sts@bvérticd Nuppdit es@dtireienéd Either HA tlRPET
drive head adjoins rigidly the two cylinder barrels at their nouths (top).
This upper gltfosn loeadnowbteniactiagenwitl bwe bydsulicceybndear baoelstpiositidnéd esrticedly i n

| ength between the barrel and the rod of the cylinder, .enabling a, lawer
drive head F8° B8 KGHREHE FPALINBEBTEEA AT E SFeotEaeat FilUa PR etk ed.o The

i ncor porate - r‘i:%gl%‘i [ hd hpm henp| tdqal 1y
bet ween theg¥%3gﬁ}iyllﬁgeer arsragf gl\ég%{é?%gc%@%tctﬁ?%a bTﬁgB%%rn‘dH%gﬁg‘g has
an open andrigiibktd ah oREhAbstOnzonthkrménrfoa 16031 Iheavatticd shpmat ecicaires.he base
of the barrels. The two hydraulic cylinder barrels slide along the two

vertical H colums with U section welded to the side as guides. Retracted
hydr aul i ¢ cYFeRRIBsl Eraweerpagtey utHiseehydrauli gy ndepbryesls inHam coraentiond magpit h

Conger. {hanStRamb S Biter FYAL MR KoL BRI R byl EAR athatnlE

ground. A cospxet £pRitinder pRBigiora) THeeEdesIntadiosty eleesterRel it Shichtliicoke
comrences, using the upper drive head to inject the pile. A second stroke

t hen fol | owBydiapn exlinder bareels aspdispasadveravesdd oAenteten Wohmedic Brveenvetiontle
first stroke, the Li nder barrels are . fully, retract and t ead of the
i 1o to be REa T8 pooan Arroutts aeniicn ford Sl deiUE SR “rne
lower driveghrRd Ore drivelHad @Pies tRODbhNof alel W Fnddr@aptlse AdarRedhyvd o
reach the upper drive head The pile is centrally positioned and checked for
verti callf t y hped edjeina the Botporatndsied thewee cplovder barralf t he support structure is
| ocked in position to restrict any |ateral novenent of the pile. The

si mul t aneou wa nmovenent of the two cylinder barrels is exerting a
force on thghg%\légmﬁfe%ﬁ’ ppﬁr%ﬁﬁ{‘i”? %"’es ta;%ie\%opr%godr,w ﬁ%eﬁlgl_ﬁ]g qrr}fécﬁfq:e)ﬁfﬁ_to t he
ground At t igbrikate@tefRfablngsidd fndd niihide@ b€ helid dtedl BECANMEs Md joirke at Rigakt ed
into the Around when the two :hydraul ic cylinder barrels are fully extended.
The second $iteoRrk veghhemsesal aferders hen eydermdgrhopaentel sember ipaceommstaelfll |y

retracted a he | r. drive head is |ocked.in position py a nechanism
The downwar ggdrr%)\?e\ﬁ%ﬁ\?ﬂg%%{yhté) t W%EﬁrgeéIVgrticgld{fxﬁ(QW%népéa‘t”BH, aB?Jf‘ RORKS ti me
the foree istexediednd b%&%%ntd?ethjs%}%én st NS ReAI mER® WDl Eedehgih 0b the
20 pile will be injected into the ground at the end of second stroke. The
whol e oper athydrruhagctbetinemeslatehtishkel tartheketeors ipen ofithe upgerpioschmetzoand

posi tioned ?ﬁ@mebatrh tEe bgggeg 1dri ve head with the help of w nch |ocated at
the top. Joining ot epiies E8ut e Earri ed out by wel ding or other neans
depending on the type of pile used It is the aimof present invention to
drive piles Tobo HAaveIRsaddiariet @Nthenstede@NBE B Sad 8pp2P dAChh et Qs HSHRY
hydraulic cylinder barrels of |arger bore and | ength, and with the rods in
conpr essi on the e edindaabaiTdipatabelr sostidrped Thangeer dirvel leagerthivklegsughi tol

pose prable I it.ching, .and greater effort is neede 0 prevent them
from svvi“ggi nl%g%{”rnég(%at%ﬁﬁﬁ%’ie%ﬁﬁn Gaﬁ%djét‘i’er?é tﬁ‘ifé?“éﬂlai“i”t?flogr?getﬁ‘g ,C-Plé”éiﬁéci ally

t he extendednsfis al IBwehds iventd o R LEl Jilal bel ow

t he upper dr'nve ﬁeaadwand UMQ?%?ﬁgtgeé%aﬁ%g{rwtoéngﬁ,&ﬁﬁagssgindps?idrﬁegn%% ‘t he

drive head amridrpdretedwmdeythengeer drarertehs forfoeitioningtie piteocesuntiabewiesn the two
protected an co ile Th resent invent

i t in. t with th i
can be furt ﬁglrl rga%gglﬂi‘r}?lé&%ggg PIH%}%% nt?"lclg“’}t,ﬁ}nf/diﬁ }E)%#R‘IQS PR Oaﬁeﬁ\ﬁ;'i)'fd 1Pﬁk'fr}ﬁn§Chamsgnon



case, a gripping device is firmy attached to the cylinder barrels,
preferably at the top or 5 the base. The two drive heads are renpved and
repl aced by the gripping device; the pile is pitched as beforem? MG 2802
t hrough the gripping device. Wth the pile tightly gripped, the downward
novenent of cylinder barrels will cause the pile to inject into the ground.
The grip is then | oosened and the cylinder barrels retracted to original
position, ang.i: I ' j ted. 3 ' ian, if
ount ed o 2 i PR RO oL A b Py S P e e o

j acki ng f or cthe tioorettidabHodohmmsl withdy sectdnudeldaebtocheside b gaikdes. or t hi ck st eel
pl ates which are placed symetrically with its centre of gravity in line

with the jacking force. The base frane js equi pped with at |east four
nunber of st Beirgsted h@irplé@@hfl&r%ﬁgeléWléhﬁvesaﬂﬁwﬁ?or&ﬁat}Ham pifshe srﬂgtépgeﬂpﬂe
pi pes to all I t ' - [ tlnve he
bresent i nvelt Yol JHRESTRR P beBdeE, EORMER oive kinel) rgh O e tngl 10
or hydraud i ctiRxeRI& P carl bk ihfebeed aitb 0B, , ARofripledd piliig op&atién PRolveasvd S
contributed by the machine dead load. It is possible to transfer sone of
this reacti ostrokead A first steoksaaskmences; esing e upper driveshesd se injesabieepilsr Achai n
fixed firmy and,parall.el .to the vertical, support, structure and passi
through a puPtce)d SFekethen Zellosys. ERBISYBRARG VAT Bt oheaf ndt P Fumgend gt of
hydraulic cylienler ssRak! Gl c?ﬁﬁfﬁ?b%l?a&@ﬂ}%@lrﬁctga BBt el o £ XEANAI BTbe BRI EF
DESCRI PTION I n order that y be readily understood and put

he 1 nvention
i nto practi calorkddfiedispotddalimpihpbeatath the tppendrivbbeade Skheilbwer duivetheadfsdnence
to the acconpany, drawi ngs, in which: Figure 1 illustrates, the apparatus
accordi n{’t o W8 P?R}%i%@%w%dm %‘?F %Jr'ﬂ”(ggéo FSh the Uppsr g@‘“‘s‘ﬂﬁ?gorti ng the
reaction load. Figures 2a and 2b illustrate respectively the front view and
the side vi e"Fh_@fpilé EeceFlRHlBJ ;?osﬂyc%@ﬂx'ld Eneeivdd f%?'%rti@&ﬂ{z etk LRMpU: khd 186dr 1 N
apparatus of Figure 1. Fi'gure 2c illustrates a cross-sectional view of C
section t akepodlomnyg thiersepporXstofctire dgrilioekedan positiOn B ksiriGt 2nyGdtetal Figuemest Ea
and 3b illustrat, rﬁ%pecti vely the first and sogc&nd _pos#tJ{eoBs cif . the double
hydraulic cytieRi®r T IMPtANSeHsHPvEPVaEd Gipvement of e hyyo gykindes pargels iiegeiingghe
piling actio i ; R i e £ L5t

second posi t?%rﬁgbg?ﬁf@leﬁ%ggb (e)é%%llféj&?%é@atcd)e/ﬂﬁngg ggﬂgé%ﬁgﬁr%%ﬁ%flxgﬁ%ure
1, duringsa sec¢ofdhsfirsokeolaf hilhiehepilk iwiljbanfdcosnt info the gtoums wieenahel twid
illustrate respectively the open_and | ock-in positjons of the |ower drive
head atta_cheg‘y%)r Ukt b e eiyar Bliyicsteaged. nHesr seeontt HERRCSOMBHFISFS Higifie 1.
Figure 5 illusgiat Sérélpgreat%%@'é@gih’ﬁlll GERL A thdl e Lﬂ\?e 'd'?i‘('?_'ﬂ%éooi@ 13&p % mount ed
onto a noving .carnage, such as craw er crane or yoirau i c excavator.

Fi gures 6a amdsi6bn by lkustchatismr @spdotvhweldymoveencht ontthetveb Isdrcks isitlsansrepdate,
gri ppi ng device_.lo.repl acing the t drive heads. of Figure 1, and th

manner a wor lPFhﬁ“spﬁ"P%B?%%EfGé? F’Feé??é\é\.ﬁrobéﬁ'ﬁ‘lel_l@ﬁe’ semiep| T‘%‘@legﬁ‘ﬂfé}?&?ﬁge(l)
accordi nggt o 4188l W d LI r 131, ¢Fl ORS| jally
of two ve(r)ti gal éug%gﬁ&@P g’(s:tthh t@%ﬂ aﬁlfefjen]d z}gr%egﬁﬁﬁwbmﬁte\?\%}%é{?%ﬁ%w& eel
H col ums, amkysterrepegptétewbeh fruettérsionlpile hopitchedtad posidred beatath dgulpaer drive
interval s al ng i't?\ #eg\qth. The 15 uppernost horizontal nenber ( ,7% istb,a
heavy steel MEEERIPSRE Aelpicharinglpeapdatthpdene {omingpe PHESTRISERE BATEheUt YD of
the upper nosty, @R mggégb&ﬁ A § actuating rods (2~)
are attached“t/o {lhgpggﬁom | a SX(edH(?ff Ort1 ﬁgqﬁ%ggfr ﬁlll)es‘égéﬁori zontal nmenber (7).
The top ends o: two connecting struts (9) are affixed to the uppernost

hori zont al nBhisdhsai7yf preserdasventien o drotetmles efidlsgardmafifioxad length Fases
frame (1 Tw, .20 draulijc cylinde arrels (12) are positioned vertically
si de by g%de aqaieYed By yyne Wéﬁ#‘&ét’“ﬁ?bﬁ%ﬁls S }%%?r&oé%a‘(‘ﬁ:??g‘ THE Wiy edrf)g? he
actuating rodscémplesdbs tad fe, fal; e I t j menber
(7). The base fC r a?rgs( ld)t igmrrg\g%duf%lr ?&y%%n%:aat#g# ﬁé)%g‘fé?g‘iééé%tp? %atebri cated
from st eel Hrpoeliem dubue pciting, rantl ecaboretfaarit atedpll amprevsntahérh énoedsvoipgiope

upper platformrolli.ng over one ,
PP P atound whicly may damage the hydraulic cylinders, especially the extended rods In this

present invention, the pile is positioned below the upper drive head and within a chamber



25 lower platform and stability is provided by four nunber of &ydr Ihﬁ
stabilisers |located at the four corners of the base frane ( 10) ar L
simlar hydraulic cylinders as utilised are illustrated in Figures 2a, 2b
and 2c. There are two drive heads. An upper drive head (15) is permanently
wel ded, adjoining the top portions of cyl4nder barrels (12) A cap (17) is

i ncorporated in the upper drive head (15) 30 to hold the working pile (14).
A | over drifeembéby tHeldijveitwad ahdithedwo cylithder bamels.t ke bmeethabd surface isA~1G 2~2 6
the cylinder barrels (12), with an open ., and [ock-in nechanism The cylinder
barrel s (12%rotectsdiandidesy natcomedn copiast r drive head (16) using stee
C section (23) to strengthen it when in use. Hence, the cylinders are

Vet oo subhE ety iiEaliPRed e AhEAR RS WG LR bibobly FRod SE1S |
“open’  posi ¢dsQ grije 10436 Rrrhtp@rtachied &6 thenglifded dairels,prefrabhpdtiee oploye to

support the pile at its md section. The working pile (14) is pitched and
restrai nfed thedasd. slhs o dnixecheads ard semengdand weplaped byithe gdppingdeycenthe age (17)
provi ded at, the r .drive he 15 and a c near ..t base, of
Phe oyt 1 naes Pedredbiscbegars bhF pac tntobeh s Bimeieie R, W uR Tk seflf it
hydraul i ¢ Ciglel foa@ivab® RovEMERIdFOsy lihSeri HalréR il b ate U pilk thiikjbdtasto 3o grélind. 3C
and 3d. A first stroke, illustrated in Figures 3a and 3b, enploys the upper
drive head ThSgrip i then kotengiland ithet aylitder bgrrels metractidgo loogmal phsitive, dndable ( 16)
is in “open'  positigon and hel ps in supporting the md section of the

wor ki ng pi Iﬁfh?lfwnéiﬂepﬁﬁéf movenent in Figures 3 a and 3b is rep gated
in Figure 3 ¢c and 3 d as in a second stroke. The |ower drive head (16) is
in |locksin | her: rdd Cen ! eask,
e edjrh?ﬁéés%%mflgﬁglf o o $base f{%} a?lg&iq%%}gé Feackbn RaB £26 3?%‘ und
at the end tife jadkingsfocaen dsewmkeactidndoadsindtadacmhcrtite blobkssarrtbick steel piptesat er

details the | ower drive head, 6). . The "open' and, l.ock:jn position is
ori ented peW %B{aﬁﬁdm% {itdyits cpRE Eﬁéﬁﬂ%tyi‘% %g’i‘tbi'&?ﬁwlaf'@% $°st ed by

h e o
eyl i nder * barnEpetiiitis daibed Bl Rbdc ROttty bR Qubilhglod R LW 81 0. 2°
each cyl i ndedjultatentland 1@)ers ansechppeetrl allohvdhieral dibyement far gike chintaminter i s

pi nned through it with another piece carrying, the |ower drive head (16) The
appar at &3 (f-?teeaﬁveéxstbe BESSSHS iMeBERTOFANPEMAR Fhente A TROERS CEBpge 19%@@ $fawl er

crane or hy | ] Vv r..as 1l Lid: i i . LS: y to
ol ace somo’ St AL Sy BATR BBl gh g BrBkftind Rat LB E rpuiordiond ROTEL A
by firmy segtid machinsdad loglat B poksiblbd Badsfer)soine df hihiswedtiof ddadsol grdyatk
structures (%3{‘? and passi n(;{jecit t hrough anot her pull ey and connecting it to

a hydraul i c© maehing 4f acyiechrable e din Iixed firmdy anduparalleh jo the vsrigal SURROTY he
mai n frame ! idser 16 AWk ! ' t he
needed st abi |%r§/&%ta§8ﬂ);akes?/%ﬁttm0§%?tﬂt}? ?Pﬁrllsglg g@tbﬁtethéc%rg‘riﬁaﬁge orOkrrtggc)E%ée&e%

r educed 20 eabydranlid odindéB)arrel Acaboms diendaih ianoofv et exaasdtosupport structures

(13) will allow the carriage (>j) or machine to nove about. Q 2 AUG 2002

A gripping ' 61). firmy attached to the cylinder barrels (12)
i | [ustrat edﬁwmﬂ(ﬁ

In order that the invention may be readily understood and put into practical effect, the

apparatus will now be described with reference to the accompany drawings, in which:

Figure 1 illustrates the apparatus according to the invention mounted onto a base frame
25  supporting the reaction load.
Figures 2a and 2b illustrate respectively the front view and the side view of the double
hydraulic cylinder configuration utilised in apparatus of Figure 1.
Figure 2¢ illustrates a cross-sectional view of C section taken along line X-X of Figure 2a.



and 6b enables piles of various lengths to be injected. The two duL eﬁﬁgagmz
(1S5 1b) are renoved to allow positioning of pile centrally thF ég h
gripping device (6 1 ). 0 2 AUG 2002 s CLAIMS 1. A pile driving apparatus
( 1) conprising two vertical support structures (13), stabilised by
connecting struts (9) and an uppernost horizontal nmenber (~; and 5 a
hydraul i ¢ cylinder system disposed in between the vertical support
structures (13) and the uppernost horizontal nenber ('n, wherein two

hydraul i c gyhiddd@randabrighstratel@bpadtifel el Mytetd sadthddiciRRASEf Yy dbubdd | Y side
by side next” to the vertical support” structures (13), and the ends of

actuati ng hypdtsul{c2@linderecopBguratienof Figufe 1, xhudinga firbtestipip of the pilingactzamt al
menber (~, .and the cylj.nder barrels 1 o 12), are free.to ve .d ward. Z.
The appar af &g 36)ang3 dallustiate respgsavely s H@ﬁé@@r?%&‘%é&g%e dasfe

per manent | 101 QS \"A i r S .6:12) and
one | ower é}lclﬂ-\q/{éﬁh‘gglgagecfg?ggﬁﬁg?égyﬁéé E&s@"’g&ggﬁd %t%ég§$?%ggﬂp°ggtrlﬁl S
(12). 35 Tirguagpar aidusd i(ldst)at©fespdctiively Zhe oearaad odikdia positiens off thedoheadrie 16)
is further adapted 15 with an open_and | ock-in nechanism whereby the |ower

drive headhgadigjached tathedouble hatraplirecyhader configyatioppk Figirdii e (14) in the
ad . | . N '
ot ki bo”pi Fiitye SbshRtes e Flpellis RoOEAk & RSN MR Mopia BT bybgP

1, wherei nchhRgp)duchgs EQME csaHRR): hedrablc &ftevdemnward novenent of the
cylinder barrels ( 12) is transferred to the upper drive head ( 15) or the
20 | over dFigusentaaend deiflusitate regpedtizelgithe fhentzadissie. vidys athe sappag devise (1) of
Claim wherei.n t.he open and,| -in echani smis assjsted by hydraulic
means. 18, " T QR PRds & Hemesl Rho TR bR ST ET e BT e Spsstret
structures (13) are nmounted onto a noving carriage (55) allow ng sone of

the reacti grTATIFEDSBESCRIPGTIONCated at 25 the rear of the carriage (55) by
i nduci ng a downward pulling force through a steel cable or chain (5~ fixed

firmy and Tharagbtratust(d) adverding td halinventipoastilletratast inFegure 1Tpnsistp@sssataliyng
cyl  nder bal el S REERBE ! T P Cha T RO RS B TR R Sk o P lge
(55). 0 ZtrAbkeh@¥dZurther by horizontal members at regular intervals along its length. The
15 uppermost horizontal member (7) is a heavy steel H section A winch (5) and a hook (3)
are disposed at the top of the uppermost horizontal member (7). The end of the
actuating rods (25) are attached to the bottom flange of the uppermost horizontal
member (7). The top ends of two connecting struts (9) are affixed to the uppermost
horizontal members (7) whereas their bottom ends are affixed to a base frame (10) Two
20 hydraulic cylinder barrels (12) are positioned vertically side by side next to the vertical
support structures (13). The ends of the actuating rods (25) are attached firmly to the

uppermost horizontal member (7). The base frame (10) is made up by two platforms,

preferably fabricated from steel H beams

Movement in the horizontal plane is achieved by one upper platform rolling over one
25 lower platform, and stability is provided by four number of hydraulic stabilisers located at

the four corners of the base frame (10).

Two similar hydraulic cylinders as utilised are illustrated in Figures 2a, 2b and 2c. There
are two drive heads. An upper drive head (15) is permanently welded, adjoining the top
portions of cylinder barrels (12) A cap (17) is incorporated in the upper drive head (15)

30 to hold the working pile (14). A lower drive head (16) is attached, adjoining the base of



9 7. A nethod of pile driving enpolying the assistance of two vertical

support structures (13), stabilised by connecting struts (9) a[maﬂé
upper nost horizontal nmenber ('~; a hydraulic cylinder systemc r tfnzguzwo

cylinders, each cylinder conprising a 5 cylinder barrel (12) and an
actuating rod (25), disposed in between the vertical support structures
(13) and the uppernost horizontal nenber (~, the ends of the actuating rods

(25) bei ng {REEJRBE YAk s‘;(il 5, egith &n W AHRANSERShedhaRisBO MR cy iRIEp BRrréld ) 12)and

|
one upper drive head (15) pernmanent|y adjoining the nouths of the two
nmovi ng cyl ianelfrthenseaceted ned2the dowderaime heade(l 6)insing steeld s¢t®n (33) toistriengthemhe

b f the two, |0 cylinder barrels (12 i the st foo

ot racti ng 1 HESHpOiay ot i SIAH FrgiEitly ST asmane R 46 thBRa esyingear 1o
th - . o TR . ca !
an open poartmdd M Eb mETEREN shfiar kR ERE I IS B HICTHOIOLNE affeficast?) L)

support sst rue} ireper’ pbsitidn edp@thkbwithdee cdnhectingi® seddion\(23 hatsdsefddto; suEbmt
driving a portion of the working pile (_ 14) .usi.ng t he upper drive head ( 15
) in a firshegile aidits wid spctian. dFliewveringcpiledi4) isapttchedendatesirsiged fiemtsigradul i ¢
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barrel (12), and a steel shaft (47) of large diameter is pinned through it with another piece

carrying the lower drive head (16)

The apparatus (1) can also be mounted onto 2 moving carriage (53) like crawler crane or
hydraulic excavator as illustrated in Figure 5. It is possible to place some of the reaction
25 load (51) to the rear of the carriage (55) by firmly securing a steel cable or chain (57) to
the vertical suppor: structures (13) and passing it through another pulley and connecting it
to a hydraulic cylinder barrel or a crane loading drum (52) attached to the main frame of
the carriage. Stabiliser (33) at the rear will provide the needed stability to prevent
overturning of the carriage or machine. A reduced reaction load (8) placed around the

30 vertical support structures (13) will allow the carriage (55) or machine to move about.
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uppcrmost horizontal member (7); and
5 a hydraulic cylinder system, disposed in between the vertical support structures (13) and
the uppermost horizontal member (7), wherein
two hydraulic cylinder barrels (12) are employed, and disposed vertically side by side
next to the vertical support structures (13), and the ends of actuating rods (25) are
permanently affixed to the uppermost horizontal member (7), and the cylinder barrels

10 (12) are free to move downward.

2. The apparatus (1) of Claim 1, wherein one upper drive head (15) permanently adjoins
the mouths of the two moving cylinder barrels (12) and one lower drive head (16)
adjoins the bases of the two cylinder barrels (12).

3. The apparatus (1) of Claim 2, wherein the lower drive head (16) is further adapted
15 with an open and lock-in mechanism, whereby the lower drive head (16) is moved out
of the path of the working pile (14) in the open position, and the lower drive head
(16) interrupts the path of the working pile (14) in the lock-in position.

4. The apparatus (1) of Claim 1, wherein the piling force supplied by the downward
movement of the cylinder barrels (12) is transferred to the upper drive head (15) or the
20 lower drive head (16) during the piling action.

5. The apparatus (1) of Claim 3, wherein the open and lock-in mechanism is assisted by
hydraulic means.

6. The apparatus (1) of Claim 1 wherein the vertical support structures (13) are mounted
onto a moving carriage (55) allowing some of the reaction load (51) to be located at
25 the rear of the carriage (55) by inducing a downward pulling force through a steel
cable or chain (57) fixed firmly and parallel to the vertical support structures (13), and
passing through a pulley to connect to the crane loading drum (52) or a hydraulic
cylinder barrel attached firmly to the main frame of the moving carriage (55).
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10 cylinder barrels (12) comprises the steps of:-
retracting the hydraulic system, bringing the upper drive head (15) near to the

uppermost horizontal member (7);
releasing the lower drive head (16) in an open position;
placing a pile (14) to be worked in between the vertical support structures (13) and

15 under the upper drive head (15);
first driving a portion of the working pile (14) using the upper drive head (15) in a first
stroke of pile driving action;
next retracting the hydraulic system, bringing the upper drive head (15) near to the
uppermost horizontal member (7);

20 engaging the lower drive head (16) in lock-in position and bringing the lower drive head
(16) over the working pile (14);
and then driving the rest of the pile (14) using the lower drive head (16) in a second
stroke of pile driving action.



