Zfﬁ 32 PILE JONTS This invention relates to joints for connecting pile C
segtdyons together. Piles are in- conmmon use as foundation 5 menber s .
supporting engineering structures such as buildings, bridges, viaducts,.
yning walls and quay walls, and can be either cast- in-situ piles which
are formed by first boring a bole of a required size and depth zrlihf 9
ground 10 and then fiJling the hole with concrete and stee 63.. .
rei nforcements, or pre-formed piles which aré constructed in advance and T
subsequently driven into the ground at a desired |ocation using a suitable
‘hamter. As regards pre-formed 15 piles, for practical reasons, the
length of a pile which can be transported, -handled at site and driven is
limted. This limting length is typically between 6 to 20 netres.

Therefore, if the required total -enbedded [ ength of a 20 - driven pile

Is greater than this limting length, as is often the case, it becones
necessary to utilise pile sections each of a length that can be

conveni ently handl ed, adding one or nore further section(s) to a section or
sections already driven 25 until the desired depth is reached. The

nost common net hod of | engthening a driven pile section is by providing a
pile joint (also called -2- a splice), whereby the section already

driven has a new pile section connected_yQ it. In this way by providing

one or nore joing sk, a_pile can be driven to great depths if required, for
5 - exanple,P tres. Pile joints nust satisfy technica
requi renents, This invention relates to joints for '
connecting pile sections together.
‘Piles are in common use as foundation

5 members for supporting engineering strucfurés
such as buildings, bridges, viaducts, retaining
walls and quay walis, and can be either cast-
in-situ piles which are formed by first boring
a bole of a required size and depth in the ground

10 and then filling the hole with concrete and
steel reinforcements, or preéférmed piles which
are constructed in advance and subséquently
driven into the ground at a desired location
using a suitable hammer. As regards pre-formed

15 piles, for practical reasons, the length of a
pPile which can be transported, handled at site
ang driven is limited. This limiting length'is
typically between 6 to 20 metres. Therefore,
if the required total embedded length of a

20 driven pile is greater than this limiting length,
as is often the case, it becomes necessary to
utilise pile sections each of a length that can
be conveniently handled, adding one or mofe_further
section(s) to a section or sections already driven.

25 until the desired depth is reached. The most
common method of lengthening a driven pile
section is by providing a pile joint (also called



fgpe of which is strength. In considering the strength of a joint it is
necessary tb.refer to the ultimate resistance of the joint when subjectgd
¢l0 . t'o each of the following: ‘(i) a conpressive force acting along
- longitudinal axis of the pile, (ii) a tegsile force also acting along the
| ongi tudinal axis, and (iii) a bending nonent acting in any plane passing
through the 15 2 spliggludtherebytherseatipn alrepdys dNivenitasing to

the strength of g jfiwtp ifelgééfggﬁsaéynégtgaagg whet hgm aad s referring
t-@_the conpressive, tenS|Ie or bending stren | deal | y the conpressive,

tensil e and bendi%ay ¥ ARARLGIG 2ve “or mﬁFgeJPéPﬁt(ss)ho@I P at 1 east the

sane as that of tduh Hd adiwdd  tahgFdat Sdépehspart relquarid,e fue si de the
| Oi a_|localised weak part of the pile

j oi nt, that the oint does, n
t aken as a whol e © %dﬂ%t#%ﬁ@ g}?§58 stringent 25 requirenent
with respect to the stpiengtjbmts tm@tISaj:msmsr ttechiiieadd neqmrmlanentssave

.cost at the expense of.t dar erforna VET In United
Ki ngdom Pat ent Sr?&q f‘ﬁ: rl?’o%‘lig greng 2 E?Bstlﬁgﬁ'éﬁlgs g‘ 5closed a
pile joint intnmsﬁnﬂngﬁhenﬁﬂacunqnt31hgia necassargeme oefs=x |to the
surrounding a pil e a e sl eeve.
The end plate- |su21 SO %?éﬁgﬂ%éll%% ﬁt‘ﬁd 81 ll;rrglﬁn orceﬁeet&é‘g bar s
of the pBIOe sect iten.eadm @t chhe pftaueowsngr oﬁldledawpmpﬁ'@%%aced
equi di stantly ap S t by a -3- 1
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pocket in the pile surface. ocket 1s Iined_by an indentati-on in the
sl eeve (which i nddft &l bR kensidbel Borse pABOPASEDEuri ng casti ng

of the pi-le sectdl¥bg the longitudinal axis, and (iii) a bending
moment acting in any plane passing through the
15 longitudinal axis of the pile. Thus, in referring

K

to the strength of a joint it is necessary to
state whether one isreferring to the compressive,
tensile or bending strength. Ideally the
compressive, te#sile and bending strength of a
20 pile joint should be at least the same as that
of the pile shaft, which is that part of a-pile
outside the joint, so that the joint does not
form a localised weak part of the pile taken as
- a whole. However, sometimes a less stringent -
25 - requirement with respect to the strength of the
pile joint is imposed in order to save cost
at the expense of the standard of pile performance
~overall. | . )
- - In United Kingdom Patent Specification No.
30 1 184 370 there is disclosed a pile joint in
two halves each comprising a metal sleeve or
collar surrounding a pile end section and a
steel end plate welded to the sleeve. The end
plate is aléo welded to the longitudinal reinforcement
35 bars of the pile section. Each end plate is
provided with holes spaced equidistantly apart,
each of which opens into a cavity formed by a



‘seach pocket is at a cut-away portion of -the 'sleeve 5 surface (at o’
portion a renovabl e wooden bl ock was inserted during casti ng 1o form
_Mecess). To secure- the two pile sections together bolts are passed ’ ¥
;.hro gh aligned holes of the joint halves and nade fast by-nuts-. The wal

- ach pocket extends around the bolt therein 10 to the perimeter of the
end plate such that each bolt is |nb_ogr_d of the plane at right angles to.

t he .pl Ate whi ch .contains the junction of ocket wal | - and _pl ate' - peri meter*

- on eath ppekesi ihethe pile $nEfpgee ofEagh PRGkRE! 185 Limed B ghBly @
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15 outboard of the bolt therein when the jo:.nt is-acted upon- -
by a tensile force or bending moment. Thus, in-its mode °

of operation in resisting such a force or bending moment, -
there is no . significaht' cantilever action in- the -base
plate. The bolts are on substantially the -game pltch
‘20 circle as the reinforcement bars. ' '
According to one aspect of the présent invention -~
there is provxded a pile ]Olnt in two halves - each
comprising an end plate and a reinforcement: band - fast
with the end plate; each joint half belng for positioning
25 on a concrete pile section during casting of thé section
at one end of the section such that the band 8erves-as a
collar around the section whereby one such section’ cah’ be
secured to another by positioning the two séctiéns Such: -
that bolts can be passed through aligned holes in the-end - - -
' 30 plates of two opposed joint halves and the -joint made - - -
 fast by bolting together the two halves, the:bahds. being-
recessed to give access for inserting and tightehing the”
_bolts; each bolt hole being in a cantilever ‘péortion of -
its plate that protrudes from its pile séctioh:sﬁch'thétJ'
35 this portion is'unsupported by its pile sécfionloﬁéfiits P T
radial extent from a location inboard of the boit! hole-to- -::°

the outer periphery of the portion and each '3bolt"f~fiore-:.i



1 being offset radially outwards of a correspondi ng dowel that is fast
Wit h the.end: pl ate and extends therefromto the sane side as the
gelnforcenent band for ~enmbednent in the concrete of the pile section
whéreby tensil'e | oads 5 and bendi ng nonments applied at the joint are
resisted by cantilever action at the end plates. . In this joint the
tensil e and bendi ng strength of thej(ﬂwt-is devel oped through cantilever -
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20

ﬁﬁmnkness oﬁrbhededd platd,c thei sizehalff the dowels, and
the size of the bolts. The joint can be constructed at
moderate cost since the design of the jeint_is simple and
it can be constructed without the use of very
sophisticated or elaborate machinery  other than that
normaily available in a small workshop. The provision of

~extra reinforcement in the form of the dowels and the

25

30

confining effect of the re1nforc1ng band surrounding the
pile sectlons serve to prevent cracking of the concrete
during pile driving. Because of the simplicity of.the
joint, joining of the two halves together to form the
complete 'joint can be executed in minimal time as it
involves mainly centering a new pile section over a
driven section and tightening a few bolts. As the joint
is completed on site without involving any site welding,

' there is no need to provide welding equipment or the

services of a welder at the site of pile driving. By

- making the two halves of the joint at least substantially

35

identical, any possibly of an error in matching the two
halves of the joint is avoided. o
According  to another aspect of the present

invention, there .is provided a pile joint half,



-5- 01 conprising an end plate, a reinforcement band fast with * the
end.pl ate and extending therefromto one side of the plate, elongate’-

: :-eI,OI’CI ng parts extending from said one side and distributed aroynd the
emy pl ate, and a 05 plurality of fastening neans with which said end

Rl afe -i's provided and which are al so_distributed around said plate for

ermpl oyment in fastening said half to another such pile joint half to forma
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said rei nhang naezagrtfoﬁm@w%ymg sal cbd»@iﬂiente&s' bfel ol @ard Bending
nonents applied at are resisted ?'/n’scantl | ever action %Qéa! at the
0

end pthit es CORERES o?’n]te s?ﬁ*’ﬂpf‘a "Jrﬁ"ﬁg FREFENG oREr i%i TRAFEPER . rdi ng
to- a furblfersafrspSGétzoﬁ sich thasesaidn\band oservésr as sa peolided a
concrete pile sectian, | Si_ngy an e.Ié)n%te concrete body '
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xt ondi ng PRACH S (£ef BaZk Rrl i ALfpnetrneR Baid (RARPIACATS o
plurddty ém fthe sespeatdaies nagirnmich said %mtenane means to give
access for employ:.ng said fastening means, so that each
fastening means is in a port:.on of sald plate which
protrudes from the band such that this portion is
"unsupported over its radial extent from .a location
20 inboard of the fastening means to the outer periphery -of

‘this portion, each fastening means being offset radially
outwards of a correspond:l.ng said 're'inforcing' part,
whereby, in sald joint, tensile loads and bending moments
'applled at said ‘joint are resisted by cantilever action

25 at the end plate of the joint, said "fastening means
comprising holes. | '

Accord:.ng to a further aspect of the present
invention, there is prow.ded a concrete pile section,
comprising an elongate concrete body and two pile joint

30 halves at respective ends of said body, each pile joint
half comprising an end plate, a reinforcement band fast
with the end plate and extending therefrom to one side.of
the plate, elongate re1nforc1ng parts extendﬂ.ng from said
one side and distributed around the end plate, and a

35 plurality of fastenJ.ng means with wl.uch said end plate is
provided and which are also dlstrlbuted around said plate
for employment in fastening said half to another -such



{prov-i ded and which are also distributed around said plate for enploynent i
F4st eni ng said half to another such -5a- 01 pile joint half to form#a,~
j oi nt; eath said band serving as a collar around said body, the el ongate {g
reinforcing parts serving as internal reinforcenments of said body, each
band including portions which are set back fromthe 05 periphery of its
end plate in the respective regions of -isas. fasteni ng means to give access
for enpl oy| ng said fa en| a so aj _each.f st.'emi n ns is . Jh a
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f ast ened t ogebheert cpémphery oioft thils wpoxtt iaore, abachdlﬁastémtagl ateansl
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periphery of Lha eaddind! Sonentl3® AppIRYE AME {9 §95nef are resisted by

15  cantilever action at the end plates of its joint, said

fastenlng means comprising holes. _ .

According to a yet further aspect of the present

invention, there is provided in combination, first and
second concrete pile sections each comprising an elongate

20 . concrete body and a pile joint half at one end of the
_ body, each pile joint half comprising an end plate, a
reinforcement band fast with the end plate and extending
therefrom to one side of the plate, and elongate
reinforcing parts extending from said one  side ajxd

25  distributed around the end plate, and a plurality of
- fastening means by which the end plates are fastened
togeth'er to form a joint and which are also distributed.
around their plates; each band serving as a collar around

its concrete body and the elongate reinforcing parts

30 serving as internal reinforcements of their body, each
" band including portions which are set back from the
periphery of its end plate' in the respective regions of
- said fastening means to give access for employin'g "said .

_ fastening means, so that each fastening means is in a
35 cantilever portion of said plate which protrudes from the
band from a location inboard of the fastening means,. each

fastening means being offset radially outwards of--
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said fastening means to give access for enploying 'said fastening neans, se./

fhat each fastening means is in a 35 cantilever portion of sai-d plate

i'ch protrudes -from the band froma |ocation inboard of the fastening
ns-,. each fastening neans being offset radially outwards of

b- 01 cor respondi ng el ongat e reinforcing . parts of the .

. respective halves, whereby, in said4syt, tenS| 1e loads and bending h
nonents applied at idjoint ar reS|st.e cantil ever actign a the ehd
pl at es,0 aFREFESPET r?g' et "BUHS a?ﬁirfﬁl es°9‘For Behet t owr
under st andiregpefctiilve Ih‘adar“ésprw!mmbbp, shnwsbdvd! tyed rtgetemyi be ¢aadsed into
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resp |ve q.hﬁé)nllnell-ll and either of I|nes
[11-1 é 3@_@1 ﬁ‘* r% ure or in Figure 6-);

Fi gure 4 |s a sech%'nzﬂ b&ﬁ"é:\ﬁ’% a-l&@ﬁliﬁ##‘?dkng \of \the wge@glen FF@UFE’ 5is a

sectional ghew HRKENtKE  ShRe \{ra\j ive Fegdtfted (otoFigffec®) ; rafdrkngere 6 is
a side view.,of a pile joi pile section 1l of Figure 1 is

a rei nf or c¥d1ldoRG¥etRe ?orﬁiéd"’égcprfoﬁxﬁa‘ﬂ?ﬁg % aRFGOPPRRK L8,
Cross-sect aglawmg'g";e imiwiidipves 2 at each -end of the section 1- are at

| east substantlagj |de3t|cal Refﬁr g to Fi gur hr ouar)out

| engt}? of the pil EIBNTE gdci#8nd ¢ BAEE ¢ thr% nBFFu et: ePﬁ?‘8rC| ng

bars 3 whi glectdion, tprewided mrumragujoaint sha]:fumls edchsended at sel ected

“intervals anngt rn g 3to
r%f‘igqgees sha sr{s 3 are, r pec%:.ve]é*’ %Etgtigngi Uig§s e

5, 'each joint hal consi A steel rernforcing
taken on line II—II ‘and either of 11nes III-III in F:Lgure

1l (or line III III in Figure 4 or in Figure 6);
15 Figure 4 is a sectional view taken on line IV-IV
in Figure 3; | '
Figure 5 is a sectional view taken on line V-V in
Figure 4 (or Figure 6); and ' .
Figure 6 is a side view of a pile joint.

20 . The pile section 1 of Fxgure 1l is a reinforced
concrete pre-formed section having a generally triangular
c:oss-sectlon. ‘The joint halves 2 at each-end of - the
section 1 are at least substantially identical.
Referring to Figure 2, throughout the length of the pile

25 .sections.there run.threeilongitudinal reinforcing bars 3
which are tied to triangular stirrups 4 'spaced at’
selected 1ntervals along the pile shaft. '

Turning to Figures 3 to 5, each joint half 2
. consists of a steel end plate 8, a reinforcing
30 '

35
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%0 35  -6- steel band 6 upstanding fromthe plate 8 and three steel

dowel s 5: PBach-dowel 5 is adjacent a corresponding reinforcing bar 3

{s secured thereto by tying with fine netal wires (not shown). The _
configuration of the 5 end plate 8 i's identical to the cross-section of
the major part of the length of the pile ?Qd this plate is provided-with
‘three bolt holes 7 for receiving bolts for bolting the two joint halves

t ogether to forsnéeeIobphdté ppstapding. fTom $meemlxnuj&iammithrée 10

ted to th | ate.8gb | di
couected © gyEE BLESTs %D ¥R Mhebl I SHARGEY | Qe iBionasps
the part surroureinfdycihg band36andeisisedwnadathéﬂemuyhyctpiarsewntbn
as conpared w tf&ﬁ@%é‘@ifrwg%é ?LthEhB\w'n% e iy Ot 24 %é%o?tbe guse,

in order to provide a vo I nserting and tlghtenl a part
of the steel b#nrdelatecBeisciidepticaidchobdhe wmqssr—s@@m efehhen

Figure 4. As cafy Sgﬁftféfntﬁég%ﬁﬁtﬁ @14 the ‘iﬁqré bid die ﬂléﬁe' fsa

portion of its plate udes fraomthe steel band and hence

fromthe part BTV I%lgﬁrFBﬁﬁBeH°B§ PﬁéeﬁaﬂaﬂQrsﬁﬁﬂ?%?ﬁ&gtbﬁé Sortion
has no support féPmdéleibgnthé ewol Heipil RaQ¥Rls itcgdtimlteXtefh aromthe
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‘and the plde sheginedtedttv ethehontl platles 85byr evelalidayl 1, IdexXves as a
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conpl eted by pasilé wven %ashonbméﬁsﬁaBOeas AC @hﬁﬂnﬂrtisunrqwm@adlhg

I ongi tudi nal rE%ﬂg(ggﬂ@gs the pile has a different cross-section, as
compared with the major part of the pile mentioned above,

15 because, in order to provide a void 9 for inserting
and tightening each bolt, a part of the steel band 6
is recessed over each bolt hole 7 as best seen in
Flgure 4. As can be seen from Figures '3 and 4, each
bolt hole 7 is in a portion of its plate 8 that

20 protrudes .from the steel band 6 and hence from the

' part of the pile surrounded by the band 6, such that
“this portion has no support from the band & or the
pile over its radial extent from the band 6, which is
inboard of the hole 7, to the outer periphery of the

25 portion. | _

In order to proVide for structural continuity
between the joint and the pile'shaft, the three short
dowels 5 are welded at 10 (or alternatively threaded en)
to the end plate 8. As shown in Figures 4 and 5,

30 structural continuity between the joint half 2 and the
pile shaft is completed by positioning each dowel 5 so as
to overlap a corresponding longitudinal reinforcing
bar 3. '

Figure 6 shows how two joint halves are secured

35 together to make good the joint by means of three bolts |
12, and it will be noted from Figures 3 to 6 that each bolt
12 is offset radially outwards of its corresponding dowel 5.



good the joint by neans of three bolts 12, and it will be noted'from
es 3 to 6 that each bolt 12 is offset radially outwards of-its

G espondi ng dowel 5. -7- In manufacture each pile section is cast in
an appropriate I ength of approximately_ g to 12 netres dependi ng on the
overal ' size of pile required and the ease of -storage,. transport 5
and handling.. This Immémefacturaeyedehcpidecsemttioat i cent raI fact ory

whereafter the sections e h Il or
alternatively Gfe Ctpﬁ% aetgcf?%{'gﬂ??%% ‘dleh a?tfgr é’g"%[’*%e ST e. Each
section is cast® mmni2ﬂmeuxbs dependhngmpnamhbeamenaﬂinsmm¢amfy identica
joint halves, ﬁ?ﬁﬂb danésthelHﬁ&%ab?ds%%ﬂﬂég”‘%ﬂan£% t he

e section

concrete in a as_gal ned sufficient strength e section is
15 S driven 341111 dandl poundThist ranniagitnre meFatieorcarsivda suitabl e

hamer and a pidug i Vd "CeAtP4E- thbtbPy! Ghleeadted Wl dd@t PhRyi sion of
extra reinforcenent in the formof the dowels and the conflnlng ef fect of

t he reinforci n¢T® ransEﬂ%%ﬁdbﬁﬂdtgﬁrP&&ﬁdpﬁdWHﬂg;ﬁ# » Fves to prevent
grackl 39 of. Eh%.l%&ﬁ{ﬁﬁréiwlﬂﬂedﬁh.lensecaib\#@glays bwmﬁaﬂmﬁdcﬂﬂreh t he
esired set (i enetratio or .,the prescrihed total enbedded
depth is reaché& qge Skter gEg?éeﬁe§§%°n 1§e5ﬁ1&hq9?éiék&wllnto the
groundl@nti tmaﬁhﬂﬁwd)ikrméastosubstaatiwnﬂy[ﬂdﬁnuxbatyamenther of these

two cri teria 'anégs éghggvggég;xpho SR A

driving. Lengt Pt new pi sect

-.After_the concrete in a pile section has

-gained sufficient strength, the'section is

15 driven into the ground at the required location
using a sﬁitabie hammer and a pile driving
frame. It is to be noted that the provision
of extra reinforcementein the form of the dowels
and the confining effect of the reinforcing

20 steel band surrounding the pile, serves to prevent
cracking of the concrete during driving. Driving
is continued until the desired set (i.e.
penetration per blow) or the prescribed total
embedded depth is reached. 1f, after a given

25 section .is driven into the ground until the
last 0.5 metre or so is still protruding, neither
of these two criteria is met, it is necessary to .
_lehgthen'the pile and ccntinuefdriVing. Lengthening

. is achieved by lifting a new piie'section,

30 .aligning it carefully and placing it gently on top
-0of the driven pile section such that all the _
bolt holes of the. top half match the holes of the
lower JOlnt half, inserting the bolts and

o tightenlng them.

35 . Although the pile specifically descrlbed is
of substantially triangular transverse cross-
section, joints as described can be utilised

. , PR I
Figure 6 shows how two joint halves are secured 35 together to \)

£
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30 aligning it carefully and placing it gently on top of the driven a
pile sectiof.such that all the bolt holes of the top half match the hol elsg®

- of _the lower joint half, inserting the bolts and tightening them 35 )
Al't hough the pile specifically described is of substantially triangul ar
transverse cross- section,joints as desgtibed can be utilised -8- with
precast reinforced concrete piles, prestressed or otherw se, of other

shapes i n transvettR Prgsasdefigigiforcef coperetsr PRdeSAyonal shape. No

matter what 5 prestbesstarerdtiwide, s sthernshRlgespfipperation of .
the joint remains the sane, i.e. it is a bol t ed pile joint which depends on

cantilever actiot* GRSYRESENGTRSEEGFIRel op its resistance to tensile

|l oad and bendi ngel®. squaieneit hexdpung) slidige CONNbUmaRitiean viglt di nensi ons
of the joint in plane should be at | east substantially identical to that of
the t ranés)'verse cﬁb sSREPE| BAYo P I NS ﬁ%%#‘éf??l%?ggéel"% both the nunber .

- of bolts and theoperitionf o¥5the jodwtelrempeing othé shmel,d dhee at | east
equal to the nu r. of _corners in,the transverse s-,.section (plus

addi ti onal domequs)gi%gn%cgggifé P31§ v& e v\é@ra? eﬁ%ﬁ%f’gﬁné’%ar). Thus for a
triangul ar, squacanbiléeevergecdlion ads-thectemh, pPdte to kdenelidw, nunber of
"bolts and the n r . I ] .t ¥o) o} 95 respectively
(plus additi onaﬁ%%mﬁ?%llg?ﬁﬁgge\ggaftﬁg%lfg ﬁfosaéas %sfgre?l efBerein are

appl i catt® to prearent;ei Howeved,cdher snfigwsathoseands dizgensionsoads

‘are in the | ow tgr il UFLEARISn b1Gne SRR B {2t 198akeNS-

substantially identical to that of the transverse’

por

" cross-section of the pile shaft. Moreover,
both the number of bolts and the number of
15 dowels per joint should be at least equal to
the number of corners in thé transverse cross-
section (plus additional dowels if necessary .
to give one per reinforcing bar). Thus for
a triangular, square or hexagonal cross-section,
20 both the number of bolts and the number of dowels
will be three, four or six respectively (plus
additional dowels if necessary).
Joints as described herein are applicabie
to precasf reinforced concrete piles whose safe
25 loads are in the low to medium range, i.e.
between 15 to 100 tonmns. _
‘It will be appreciated that the joint herein
described is-such that:- |
the cost of the joint is-low;
30 - the procedure involved in lengthening
the pile at the site using the joint
is simple, thus minimising the possibility
Or errors; '
the jointing procedure is quick, thus
35 . minimising idle time of driving machine
and crew; ' '
the jointing procedure involves.a minimum




- || be appreciated that the joint herein described is such that:- the ;,}uu

of the joint is-low 30 the procedure involved in |-éhgthening
bi | e at the site using the,joint is sinple, thus mnimsing the.
ossfbility or errors; the jointing procedure is quick, thus 35

mmnimsing idle tinme of driving machine ﬁgd crew, the jointing procedure

I nvol ves. a m ni num -9- of extra equiphent and trai ned personnel both in

executing the joint af tdxtronequipnenh shdetzpdned tpextsompehe quality oOf

site morknanship,,asé%t% in_éxe?&?gyggﬁgétggﬁn@xggpwﬁevmth a joint \~/.-

requiring site welding, tThe joIn resist,'wthout being damaged,
the high inpact stressmstne¢tiopi siterandngnusesyinghaheer of appropriate
10 ' wei ght qgfgmﬂ to Pl s P &PwotlRanlRYS | iagf ed features are
obt ai ned by having the two é?@e% 0? tﬂeﬁ?g?np,s’ ﬁhiqh are identical,
joined tBgether by meaEpPagiedo| far endmpient WhEhng J@dPt hat a short length

of 15 each joi ngbqiii @ipECsi£8. williighgshort length also forms part of
one half of the conpleted joint, is congletel sur.rqynded by a reinforcing
steel band; and by pr'dt8 detPtntSshBie tPeIPSEEtnf 3N Wowel s which are

ei ther wel ded or thrapshatk 2amaged pnthet heghndmphetestareksds ch give

I i nui be; 2n. fh L ] dth ' W t h, t hi ile_jai
ny tensi | e forco or BEREG HMCHT LbPFi BALES pnd BIREr 1T <her BpaRehBt (e

10 ' weight amiheight of drop.
The above-listed features are obtained by having the two
halves of the joint,  which are
' _idehtical;_joined-together by means of bolts,
the joint being such that a short length of
- 15 each joined pile section, which short length also
forms part of one half of the completed joint,
is éompletely surrounded by a reinforcing steel
band; and by_providing the short steel feinforcing
dowels which are either welded or threaded
20  onto the end plates and which give structural
continuity between the pile and the joint. With
this pile joint any tensile force or bending
moment applied to the pile will be transmitted
across the joint in the following sequence.
25 When a temsile force'is applied, the effect is
td create a tensile force in each of the three
longitudinal reihforcing.bars. Similarly, if a
bending moment is applied to the pile, one or
two (but not three) of the reinforcing bars
30 will be subjected to tensile force(s). The tensile
force in any longitudinal reinforcing bar is first
transferred to fhe_corresponding_dowel which in
tﬁrn_exerts a pull on the end plate. As this
end_plgte_is bolted to the end plate of the
opposed joint half and the bolts are offset from
the dowels and in plate portions %hat are
unsupported'radially outwardly of locations inboard

3

]



$cross the joint in the foll ow ng sequence. 25 When a tensile force (g}i)
applied,:the effect is to create a tensile force in each of the three <
%onthudinaI reinforcing bars. Simlarly, if a bending nonent is applied to -
he. pile, one or two (but not three) of the reinforcing bars 30 will be
subjected to tensile force(s). The tensilg force in any |ongitudinal
reinforcing bar is first transferred to rﬁg}torresponding dowel which in

turn_ exerts a pul b£oR KN BARS Pl P11 S Wpmehakeolrs bolted to the end
plate of the 35 opposed joint half and the bolés arﬁ of fset fromthe '
dowel s and in pl aC@nFdiEveTs aiomAnd RIGHLeE o TeRsdtey TI0HSRar dl y of

| ocations inboardin thE0co¥rddppdding . bdlt Swipikch, | Boggtreans of cantil ever

action and creates tepsile forge.i.n the correspondin ol t which,
together with thewégﬂei méi?eﬁth tﬁﬁm??ﬁﬁ?kéﬁ%egw% gagvesof the j oint

t oget her .5 As hasoffe¢chenrgddndt agetiier, tAe ltastbéenemadet icdeaaf t he end

~plate arises fronh Q% qp@iéug'dykf)vé}u% & 'P 5 Qght t hat part
°e protru the P

of the end plate es’i'nto each © reé vo
spaces; the protratisgspdromfthenappidiqd titen fof nting foxreetilever. In this

way the tensile f@gc i qryﬁgg | r i Lt a to the other
hal f of the joint Qlfln%\fh\/(r]éir g%thiglc#&t e seqLPe%%% ﬁsﬁ%né;?grﬁgg%%orce i's :
reversed, i.e 15 Whichs pyetgydes dnfiqterchy|ef the thvee ¥Xeddinally to the

correspongong | ongphiddisNak netipHotrGidihPPartl Of SEhe€NghA ghaltle joint in
t ensi on or bendlngﬂcan be increased or decreased nerelﬁeb¥§alter1ng t he
I

thickness of the ERUMPPS &scamyfd lgyer. Iny;thisgiwapet 0S3d® the size

of the dowels. force or bending moment is transmitted across
~ to the other half of the joint in which half
the sequence of transfer of force is reversed, i.e
15 from bolt to plate, plate to dowel and
finally to the corresponding longitudinal reinforcing
bar. The strength of the joint in temsion or
bending can be_increased or decreased merely by
altering the thickness of the end plates, the
- 20 _ size of,the bolts and the size of the dowels,

25
30

35




30 35 - I1- 1. A pile joint in tw halves each _\;}'
rising an e and a reinforcenent band fast with the entd plate
extending t Q) lm[r’mﬂl de of the plate; each 5 joint.half being j

+4r positioning * 0O pil e section during casting of the section
at one end of the sectlon sich* that the band serves as a collar around the
section whereby one such sectionjqican be secured to another by o
positioning the two sections such that bolts 10 can be passed t hrough ~ -
al i gnedt haCEeBIMS: t he end plates of two opposed joint halves and the JOlh&J
made fast py DollANgiigdshigh Lhe dd Ml Ve eddf EéﬂghQ@hPt dre&nged to

gi ve access for insertin tightening the hol e being in
a canti| evelat®r angn ®f reisfprgemens hapd PFastr witdh thenend Plate

section satd ekBahdihigs mﬁéﬁbml&our&i@peiaedofbythétﬁlatbe &fsH i on
over its radlald?gyﬁnt froma. locatiqQn,inhoard of the bolt hole to the

outer peridPtd bedng o CZndPeg FiL5AI 0P b%lrEFQﬁ¥%ﬁﬁ B |y
outmards(ﬁeemrmmrdupmndlmgs&mng dI)theiseetﬁantamtdnéhenéndﬂﬂtneaand

"h the contrereoh Rrh SrRE rd e AgydF dn of P EBTTan Adoddy oA
moment s ap§)¢¢ﬁxj°lat WM?'@YntO@se such stemttionaman e\hﬁ aEduwredit tdhe end
plates. ef . b ids di¥rlingiSe i Ak ddbtCd GHdM ;ucr(g/ﬂ%hsb;n Bl dovel

of each jOInt positioned to overlap a correspon | ongi t udi na
rei nf ck@i n@RN ble paﬁsedt koreyebr aldgnad é’ojs%%tl-%nthénen@hl’é-ﬁtelshé’f j 0| nt

hal f is p@éét'dﬁ% B040int hafwiBsl €ah@ NHheS J@l@it”eﬂaaa Cf @k 4N Jb)Pr 2,
wherein the two "hal ves of the joint are subs an |algy denti cal
bolting together the two halves, nd belng recessed

to give access for 1nsert1ng and tightening the bolts;

each bolt hole being in a cantilever portion of its plate

15 that protrudes from its pile section such that this
portion is unsupported by. ité pile section over its
radial extent from a location inboard of the bolt hole to
the outer perlphery of the portion and each bolt hole
being offset radially outwards of a cbrresponding dowei

20 that is fast with the end plate and extends therefrom to
the same side as the reinforcement band for embedment in
the concrete of the pile section whereby tensile loads
and bending moments applied at the joint are resisted by
cantilever action at the end plates. _

25 2. A pile joint as claimed in claim 1, wherein each
dowel of each 3joint half is positioned to overlap a |
corresponding longitudinal = reinforcing bar of the
concrete pile section on which the joint half is
positioned. . |

30 3. A pile joint as claimed in claim 1 or 2, wherein
the two halves of the jpint are substantially identical.
4. A pile joint substantially as hereinbefore
described with reference to the'accdmpany drawings.

5. A pile joint half, ¢omprising. an end plate, a
reinforcement band fast with the end plate and extending
therefrom to one side of the plate, elongate reinforcing

parts extending from said one side and distributed around



121 A pile joint substantlally as hereinbefore descrllied W th

‘Peference to the acconpany draw ngs.- 5. AA["I““M‘ uu n conpri si
.an end pl*ate a 35 reinforcenent band f ast and

"extending therefromto one side of the plate, el ongate reinforcing part
extending fromsaid one side and distributed around C L M-12- 01
the end plate, and a plurality of faste?gng means with which said end plate
i s prOV| ded and which are also distribut®d around said plate for enpl oynent
U ast endbg the dehd! Plakeancamdr aspdunalidy odhit fastening means 0with

jornt;  the s MaallngHlashth il fiPepRaylAA0CEHRY i éh AT | gisgl one

end Of a concrete _pl sectli.o uring ting .of a concrete bo sai d

section such 4%‘%@%&#@%@@1@1@#%@% erpleyment dinofpsieaisg d
parts serve Qﬂuld“ aaul tsl Ayt sachl aiéd 136%1: SRhUebay Hdrm a -

ncl udi n ort are, set ack rom, f said end plate
1 the P8shedd iy dhenelbfe Bencisde n?ﬁéhrrg‘éﬂg i P SScEupying
enpl oyi ngf saiad gasi eivmgateane, end tdBita eaohﬁi:agéegdm@ NSl o1 dﬁr&ﬁ
ortion of sgj (Ol U e.band su t _this
Porton s ueariii &f o SoREed day (OF A Te i atey ot hAB ity

t he fasteni ndpandhrsexrves hasoat eolier rimqnd)fsai:ﬂsbpdyt amd, seeich pastsni ng
means being Qidspl det di@ééyngyti«@mfop{: eflefi0h’ 82PIATH by ! 414" BaREN

part, whereby, in said joint, tensi endi‘ng moment s
appl i edl@t sdineludiing m%mgtww aret Bety backcdfirem fhe hpevipherit es

of the joint ofSabdifasésdl PRAERNInCORE! Std¥bdt ffe Geg 1ons°‘ B‘f' ﬁsé?&nt

hal f, substantially as hereinbefore described wth ref erence
acconpanyi ng f&stRifg Mmeang to gl¥ecAECESS | e‘-°§ect§"€lhl°¥§diﬁ)r|§@h§ an

el ongat e ConFagiteridly BE&nkYO g8 | €ha e %Tadha| FestéhingsSheabisVeignds 04 said
body, each pi lo% L%'nnto aslafl nfaf'.s' nﬁzgﬂ protrudes from the band such '
15 that this portion is unsupported over its radial extent
from a location inboard of the fastening means to the
outer periphery of this portion, each fastening means
being offset radially outwards of a corresponding said
reinforcing part, whereby, in said joint, tensile loads
20 and bending moments applied at said joint are resisted by
cantilever action at the end plates of the joint, said

fastening means comprising holes.

. 6. A pile joint half, substantially as hereinbefore
described with reference to the accompanying drawings.
25 - 7. A concrete pile section, comprising an elongate

concrete body and two pile joint halves at respective
ends of said body, each pile joint half comprising an end
plate, a reinforcement band fast with the end plate and
' extending therefrom to one side of the plate, elongate
. 30 reinforcing parts extending from said one side and
-distributed around the - end plate, and a plurality of
fastening means with which said end plate is provided and
which are also distributed around -said -plate. for -
employment in fastening said half to another such pile /
35 joint half to form a joint; each said band serving as a /
collar around said body, the elongate reinforcing parts /

serving as internal reinforcements of said body, each _



pl ate, a reinforcenent band fast with the end plate and ext endi ng therefrom;;j' |
gne side of the plate, elongate 30 reinforcing parts extending:. from

“3ni ng oIl lﬂlﬂﬂﬂlﬁﬂﬂﬁmgf o et at o s probi aedand which nre Moo

i buted * arourtd "safd plate for - enployment in fastening said half
to anot her such pile 35 joint half ta@ forma joint; each said band B
serving as a collar around said body, e elongate reinforcing parts / ~

serving g5 bandrnihciufdingr cporhionsi whichphake &eth back frpm the S/

12a- 01 bangetmﬁhaéy%ﬂoqés 0gfd 'piraked #h SEhe beeggéeﬁﬁbh%@m@%f of
its end plate in thé respective regions of its fas

eni n ans to

access for &ffl KAty means, kg (BN, aESePﬁatf%‘acﬁ%P&Qﬁ’émgng gn%éns i s

in ? 05 pﬁakcenm? | hefa 9 At teovmtm pléat:thwastiémgltmeh?ad SleE.nt hat this

portion is unsuppor over ra ex roma |locati oar

t he fa@3 eni Rﬁrﬁggﬁs °?d B{'J"?E? cbh n}"ﬁ%?t r"g ?'éggenl ng.

means be|ngtbats¢musube¢tyobuuuamm§uﬁpartzﬂrewgnndtsgradxtﬂibxtent

refnforcing t, [ Ol pt n ﬁgg# eng ng ment s

appl i ed at gﬁlj i \rll\@s%rglgxrogm{;?%édéﬁa ggntﬁ%vgrﬁggg{p?gﬁ % gg\id g?es of
Cits joint, gatsrf Reripheryeat @Mpnmnglmb egach fastnnmqormeame

pile sectig ing StEd @Nkhdlibf1y aauééarab%@ r&)ef:e Efe g&aam‘ad $ail

referencetot acconpanyi ng draw ngs. . In co t1on first an'd
secondltn\,oncF&#éfSFFénSe&ﬂ%ﬁs @Mﬁe&anH-%l Agsanieintbgatensdder cleadsdy and

a pile joi nhnaabanair@n&mﬁg dpplbedyatcaeh Boliat] Q'r'ét n’)éla.;streéfb
conpri sing an eng r ei nf orcenent bagd fast%%/vl t he .end pl a &
ext endi ng t FBREALE oﬁﬁi"e’-%’?détof SheoRaPRatesy @f ohhst doidityr oFR14g

parts extengasgehing meiathsoonprds i h:brésf.l but ed around the end pl ate,
and a

and

8. A concrete pile section, substantially as
15 hereinbefore described with reference to the accompanying
drawings. _ . ' . |
9. In combination, first and second concrete pile
sections each comprising an elongate concrete body and a
pile joint half at one end of the body, each pile joint’
20 half comprising an end plate, a reinforcement band fast
with the end plate and extending therefrom to one side of
" the plate, and elongate reinforcing parts extending from
said one side and distributed around the end plate, and a
plurality of fastening means by which the end plates -are
25 fastened together to form a joint and which are also -
distributed around their plates; each band serving as.a -
~ collar around its concrete body _ahd the  elongate
reinforcing parts serving as inte:nal reinforcements of:
their body, each band including portions which are set
30  back from the periphery of its end plate in -the:
respective regidns of said fastening means to give access
- for employing said fastenlng ‘means, so  that -each
. fastening means is in a cantilever portlcn of said. plate

which protrudes from the band from a locatlon inboard of
. the fastening means, each fastening means being offset
radially outwards of corresponding elongate -reinforcing
~ parts of the respective halves, whereby, in said joint,
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plurality of fastening neans by which the end plates are 25 fastened
“together, torforma joint and which are also distri buted around their

pl ates; each band serving as a collar around its concrete body and
the -elongate reinforcing parts serving as |nt ernal reinforcenments of their
body, each band including portions which are 'set 30 back from the
periphery of its end plate in the respective regions. of said
fastgning means to give access for enplgyi ng said.  fasteni ng nmeans, SO
t@ each fasteniing neans is_in a _cantilever ortlg gf sa| bl ate, wh| ch
protrudsk fr&@nSidealRrds odPd Peadingn RAMRY ke e?ﬁ’hﬁ
rTFanS each fared aediGiaRnLyY ]E&rf]ig.l@‘éaetadmmlhéy mlé\rﬁnhdls;:gétsgyrespgndi ng
el ongate.reinforcing parts of the. respective Vies ereby, in sai

j oi nt, %f stepl %gomﬁ ecqnl?efds“d}ﬁebr?efn #ro%lrﬁi applied at said
joint are reshOst ed By cxombimtdroractofon tatotrmomndepé atptle sasectisneni ng
means ¢ r| 1y i opgcrete
pile s §|ﬁ;%(%91€1 stantﬁsﬁlglx%aesf erel%é?o%d‘gg%?l%)e%é%m\@?ﬁg £s" e

ref erence tomgg 6 off fthﬂe mﬂmmf#ﬁg drawd #g®- 10 15 20 25 30 35

10

15

20

-

25

30

35

A



