; <=e3e; 96w, 6t tu, vBvj v6vT6w&) The present invention relates to bored piles,
that is to say foundation piles of the 5 type which are nade by boring a
hole into the ground and then substantially filling the hole with grouting
material. D(€“to the fact that such bored piles are generally relatively
smal | nnDnIy referred to as fteel tube reinforced bored
ntcropmmﬂﬁm en known bored piles are installed, a hole is firstly
drille e ground by neans of a rotary auger or the |ike. An outer
“steel lini rﬁj“"b"? casing is typically BOREDRILES o the hole as boring
progresses to prevent coll apse of the hole, the outer casing is usually
installed in segnents of e.g. 1 or 1.5 netres in |ength, adjacent ends of
abutting segnents being screwthreaded to permt themto be 15 connected or
spliced together. The outer lining is normally required only for the top
few metres ofrroblesslinveitidiProlisss lo/BéedldilesphapRAodaymohMaidhisiQsagehol e
so as to continuously renove drilled debris and to stabilise the hole. Once
the requfred wpptwhioh drbenidd by Hagingeehole actoette groandrand theadsubstaneiatiyed.
Steel reinforcenent bars are then generally lowered into the hole. It is
not usual |y 1ﬁlimgpihacbpilez:mhegrputlngénaetersalnd%@e tether Bet et suchhheregdhpides arengt h

is the same as thf of , the holef for this purpose . he,or each
°0

r ei nf or cement S8gFaliys TRIASVEL | S0 Midye f1F noom  Tedprred; e dist Steskt s,
It_ i's necessa{%nfopﬁeg%g&tnlkftqﬁ)elteger adj acent sections of the or each
t ar

rei nforcenen 0 ensure It has the necessary structural strength
and integrity and for this purpose threaded couplings are 25 provi ded at
the ends of each reinforcenent bar section. In practice, one, three or four
r eil nf or t@ment Whensknaven beted piles aos instailedea lhglegerf'msdy Idylllro;dtmtoothm g‘roundrbye
than four such bars, particularly mﬂ n threaded couplings are used s ﬂ

2 these take 3RS %ﬁé?@é‘f aBee {keo ABHE st lpgr%éaémgflédyplca

rei nf or cenent,

r ei nf or cenent nggl{lesc@ﬁgltk{ﬁ%&%ép%fghglgaﬁ%g&s?{? ongxieﬁgﬁ'tg%lgag}%e Oref §use l?’fthf3 hey
all occurred @itef B%lﬁ%@ u%ﬁ?élgy g1y 1rp§b?grﬁérﬁ§‘%f(éf Iher Fl' $ @néti’é’srﬁl gt
either frequently be i nsuf fii ci ent space for them or they woul d take up an
unaccept abl y adjgtenpreagefiabnttofg sdmmante bsinpesdrewrthteaded do giermiiethein éo bénce
the rei nf orcenent bar or bars have been positjoned, a gr out| ng tube It$

| over ed13o t Heomsetedntospliasd teaethennd heettgt lining, & gewnally seqiiradeeniynfaro 10

di spl ace the ter ndflll The.grhQut acts .as a
confi ni ng nedﬁ\f% trpgtlx;gsf 8$§°]q ? gﬁgﬁeééﬁ B@é%“?r%lfﬂi?h dPg’Pn'flI)(P b@nle(ﬁtedbar S
to the surr Oul%ib% a%%'cgn@ﬂiﬂ@ustlg?eﬂb%'tihm?!%Bﬁ@%ﬁdft@% ‘?% HeHIE cet he
grouting tube is renove ter steel Tining may t renove
al ternati vel ytheatuired depth.of the hole has been reached, the drill rod is removed. Steel
reinforcement bars are then generally lowered into the hole. It is not usually
1 20 practicable to use a single reinforcement bar whose length is the same as that of
the hole and for this purpose the or each reinforcement bar is typically provided
in a number of adjacent sections. It is necessary to connect together adjacent
sections of the or each reinforcement bar to ensure that it has the necessary
structural strength and integrity and for this purpose threaded couplings are
25 provided at the ends of each reinforcement bar section. In practice, one, three

or four reinforcement bars are used because there is generally not room for

more than four such bars, particularly when threaded couplings are used since
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15 I't will be appreciated that the provision of threaded couplings at the
ends of reinforcenent tube sections considerably adds to their expense.
Furthernore, the coupling together of adjacent ends of the reinforcenent
bar sections adds considerably to the conplexity and time required for
installing bored piles. 20 This latter problemis particularly acute if a
nunber of reinforcement bars are used with their couplings longitudinally
of fset. Accordingly, it is the object of the invention to provide a nethod
“of installinghesdomke fipuadabhsidemble @mdum foduspade. on Whee thresi bu four

whi ch the above proble 25 are substanti al(ify elimpated or at | east
consi der abl y oM paghatenised.{he dogation ofithe spuplingspnyeach reinfgecement

install ed nor,e_cheapnl y..and r.apjdly. .. rdi.ng to.the present i.nvention
et hod of i R epeS g G leelinainty G Hebussoheh ANGRtey YRRt
ground, inserg} 1 {dH<OHEI 1pe i Y Nt O
t he hol e, mhé%gggI?Hggﬁg?g%ﬁ%%ﬁgﬁgebggﬁgnggecgﬁr?iﬁgﬂgl3hg§é?%§ﬁE§PznP?alIy
the entife | eingifficddntt bpadeolfer, thandosuhesgawontd yale fupl hhngnadeeptabimi lighr of
the hole with grouting material. Thus the nmethod in accordance with the
i nvention is prepertion of dierarpssrsectionalearkd ofihentilthod but the one or nore
rei nforcenent bars which were previously used are replaced by a single
substantially central nmetallic reinforcing pipe. 10 Such pipes are readily

comerci al l'y éﬁé‘é lt@%!r@gﬁrg%&‘é’n?%ﬁ o‘?rl%# Gy 3ebn té@m&@dy aaglziglgi?llgeumepi% I s

used i nstead © , a nhunber reinforc ar s s 1n the

installation RirgesIobtienottaisofeiclbole aad ecehaditiiculagront ayipuispad ih ttoi S
preferred that the nmethod includes Iining at |east a proportion of the

| ength 16 of displabeltke iwatethendjfdlinl, the ygapsal The grautugspens pofitlingncondininga

e Ll R Mo Bt 2R3 oo ShSin e A s

gt h ool RSE 80 B At e SR b SR e
tube is removed. The outer steel lining may then be removed or alternatively
left in situ.

15

It will be appreciated that the provision of threaded couplings at the ends of
reinforcement tube sections considerably adds to their expense. Furthermore,
the coupling together of adjacent ends of the reinforcement bar sections adds
considerably to the complexity and time required for installing bored piles.

! 20 This latter problem is particularly acute if a number of reinforcement bars are

used with their couplings longitudinally offset.

Accordingly, it is the object of the invention to provide a method of installing a
bored foundation pile and a foundation pile in situ in which the above problems
25 are substantially eliminated or at least considerably reduced and which, in

particular, enable a pile to be installed more cheaply and rapidly.



together. It will be appreciated that it is of course very nmuch sinpler and
faster to connect together adjacent sections of a single netallic pipe

rat her than adjacent sections of a nunber of reinforcenment bars. 25 The
present invention also relates to a foundation pile produced by such a

met hod and therefore enbraces a foundatin pile in situ in a bored hole in
the ground conprising solidified grouting material, enbedded w thin which
and 4 extendi ng continuously over substantially the entire |ength of
which is a nededdriing 9 tieopeésent prysatiphi ehmettiognd§ inudldingm ifatndatioanpilal | y.

the upper polPPReBBAHE fohele 1o ths b fostting A1 GG ehTiot e gt
col | apse of t . 5 t.al li.e . reinforei pi i it ypRi cal
conprise two SE‘&%P%“%&%&%&?@%htﬁgr gb@On{ﬁgé{%a/ tﬂgegetxtp{lﬁ{earu.“ls Tﬁg’%cgkﬁa@g ion

can be convenigpinbpuslybverRuBstinBAll¥ el entdi mgﬂﬁopfheah&@t. Ry sGBsRueRdy
which requires rotation through | ess than 180 to effect -full connection or

di sconnett i orfilbihgeahe heradindeeaf thediale efithpgroatin@ nsaetialons. It is preferred
that the rotary coupling is of the type disclosed in British Patent
Application No. 2266110, the disclosure of which is incorporated herein by

of o pe-sect i e el B peubae BARBEchSendRf if s8Ry it e
plane and prqLRRH® n?é%hoc?fbtu%@?e ?ﬁ@ OF InRd 2t e RTEr Rindolt Dakd %i@rﬁ%’eﬁ?reﬁ@@slh .

projecting portion 15 o pl ate having respective oppose ts in

si de surfacesysednstet eplagiaeent sipgtt shbsthaiadyhe¢nted] mbealip@ireindbreimg @ipe.
sections has an annul ar flange which is connected to the internal surface
of ' the M pe stuah pipesae feadilycommercialy available atl lopl eoss and the\éagsithat ekt i on
and has two dianmejrically oppose iscontinuities or, holes in it, whereby
The axi al i dh STgl bife 15 U BRERgiced B of P O SR TEPBELEAS RSt he
sai d ot her pi. L100: ] i : f til the
slots are al |1§§g§%v%%lﬁﬁ%%§gg%l %érilﬁg ngl}]sgée,ﬂaﬂ e@ggﬁh@ﬂ ﬁ?g 4"\%&’3‘5% sections
may be rotated relative to another to lock themtogether. Alternatively,
the coupling may be of the type disclosed in GB-A-2294078 or
SG A- 9500315-I8is peefewed teat the maihed inohddesdidng sit dfast A@roportioniditheiléngtbe

f he faol |.ow d i pti f i fi nbodi t of th
?P\e:;te ,n iﬁ] \r,\ﬁlm htheeshcggsigr- Eggoﬁf;&rt' p&cla?lr)]/ i(%s u%BSr Is)gretl%n, Iv(\;ithe a r%e![aqﬁg lin%r to ©

prevent collapse of the hole.

It is again generally not practicable for the metallic reinforcing pipe to be
provided in a single length and it is therefore preferred that it constitutes two or
! 20 more sections and that the method includes connecting the said sections
together. It will be appreciated that it is of course very much simpler and faster
to connect together adjacent sections of a single metallic pipe rather than

adjacent sections of a number of reinforcement bars.

25 The present invention also relates to a foundation pile produced by such a
method and therefore embraces a foundation pile in situ in a bored hole in the

ground comprising solidified grouting material, embedded within which and



5 way of exanple with reference to the acconpanying single diagrammatic
drawi ng which is an axial sectional view of a bored pile in accordance with
the invention in situ in a hole in the ground. 5 As a first step, an

el ongate circul ar section hole 2 is drilled dowwardly by a conventi onal
drill or auger into a body of soil 4. Asg4drilling proceeds, a steel |ining
tube 6 is initially inserted into the upper portion of the hole, as it is
drilled, so as to prevent the sides of the hole collapsing. In practice,
‘this is only esterdingr goniifuatsiyaldver osuhstantially othef entireetlermgthobdf twhicholie a

e, ot abl & andMHIGC S OIIEE) DB WbIRMERENgS PHPBARRI SFaUlents #o 2ae.
e nfor ci ng. spEaRa B A TR B hotRBh T PRl hbicRlly PR BrbSTRIERp, 81

its entire | eptipland IRRAIVHIPA9RetARicAMdr Qo PrRRE colsLHth@hble, coaxi al |y
with it. In practice, it is not possible for the rei'nforcing 15 pipe to

constitute a single unitary unit and it is in the formof a plurality of
pi pe sections. Accordingly, a pluralit, of,pigf sectjons are successively
connect ed t ogéhpemetnlliggamdoring @ipe iwig Birdeht somprishetvejoscmnte pastiensof
ends to formcouplings 10., These,couplings are in accordance wth the
d'scl osur e | n Ve pEFCostRRtst REHNFE A NERORBECPSCEELEE S SR Al BB ot
be described | i i 1 . . i VS
are such that bﬁggtg?i nm(('?)%%oﬁ_:Et %)(%t%@ g(%ueili?’igﬁ@lﬁr{%{)g?%éés{}? t‘ft e gclglj Héine;g pipe
section througRodg eFfect 88 dohnsétidd ok RRéconfeétict B ¥ab® Hisdent *jb@i@gf @gﬁ:’“
pi pe sections together. In order to ensure that the reinforcing pipe is
si Yuat edOsubsseutional | it septefedréd that theerdtaryec@iplingsid b€nhe sppe eisobdseateint s
12 are provided on its exterior, one on each pipe section, 25 which

are dinbnsi onBaitSERAtetARPlGAon Me. 1266ddf: dierdiselesuss i Svieh a8l ipsorperaa

hol e. Th 12 f.diaght. il i t ti d ith
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posi ti ons andahdpsojesisudiof thdgsspiiaeedend bDir, pipddettints thd @rejoétine poitih

substantially centrally within the hole. 5 During the dril 2;3 Erocess,

wat er i d35consohtid platenhavdag cespectivoopprsed slads ivits sidewsariaces, landghe ediacentand
to maintain the S%Qﬁg og thg Hole.stgb[e, i n. the usual naggﬁi. Thi s, wat er
fills the hol 81¢ Ofthe Qe Shdhe Pais T PIRG FeALiONS Hasht dngkies Hange, whiglhiki ng
pi pe is inser VY., : [ a
G out supply SRy e e indRh8 Gl SrMEb T BrbR R iRFRR OEE Hiflal,"
out si de the pppRe dMhedsipdisedifon bi@ihadithv dibmeai®@ily dppusedtdif@ntindithesnped
into the hole. This progressively fills the hole fromthe bottom and

di spl aces t hehalesein i, t wheretigsiheabxkial tphate omeahe ntadd i are @ipd Isectiei mhay dieng

pipe 8 also be fi|led with grout, so as to disp]ace. the ter, within it and
pfgvent Wor r obitEarucad itp 4aSisard per supe seeka tarongh) ﬁh@yf\f@ﬁs tifethsi anulghg

for this pur Ppi WSl ift L I [ h r i cess
o that grout Teag® AR EE A 1BB0sy TR AT slndHF ek St fifler MR
fills the Spa?ﬁaeo%éﬂi&@s A8y PPotaled Gelffvey 8 Yandth&ie té hRck NHRinh OfogRthdrhe
hol e outside the reinforcirng pipe has been filled with grout, the grout

supply pi pe i s\lteenatiredy athe dduplinganey &é ofithe type distieseidan GB-AR2294078 or
reinforcing pipe which is then filled with grout. Alternatively, the
interior of B6-*hB859@31r8rcing pipe may be filled with grout before the
remai ndey. of the hole. As may be seen, the upper section of the reinforcing
pi pe 8 tends a certain distance above ground | evel, as al so does the
steel lining pi j bt : ing,
fo the upper bagnet ey BEaRY T Bl by b IIRIRC AT S DAY
attached to tldesdrgfonngf phatsgecific emtddimynvef tHengvehidod whitla is deseribedrighor
for concrete or the like. A concrete raft or concrete beamis then
typically poured or cast around the protruding end of the pile and the



bearing plate 14 and the steel bars 16 which are thus anchored firmy
within the concrete, once solidified. Repl acenent sheet dated: 14 August
2002 CLAIMS 1. A nmethod of installing a foundation pile including boring a
hole in the ground, inserting a netallic reinforcing pipe substantially
centrally into the hole, whereby the net&llic pipe extends continuously
over substantially the entire length of the hole, and subsequently filing

t he renmai nder of(ﬁge hol e with g&gutin% terial, the netallic¢ pipe .
“includi ng twovey Gforsagple Wity refuendse RORCCORMARYITE stslp cdiRBHENEmgf i cent

Ceuires 1ot apas AR ROFLeSe) RENDRAETIER' of p BRIAL K6 T Bl il Sip e

di sconnect i onnofnddiinPaid in2f holeRB t8EeJPas: 2- A nmethod as claimed in Caim
1 which incl uaesn;l(?ﬁ} ng alt eagt a pgoporti on of the length of the hole in

the ground with a netallic liner to prevent collapse of the hole. 3. A
method as clainmed in Caim2 in which only the upEQr ortion of the hole is
lined wilh thas aefizst istep, anrmiengate cxcplirsgatipnhop Rdsidsilkad dowawardprisdanol e

inth d i si.ng..solidifi i terial dded w t hi ich
L he 0round, Compr g oLl St o & Ul B TLer ol SR dded it g g0l o
a metallic reynforghad il %ti‘ﬁ’ﬂyci'ﬁs&%é@%%. ﬁl%bﬁéﬁ?tcﬂﬁcﬁjtibﬁ GEMd AbleY ast 1S
metal | i c pipe Coflprising tWo or nore secti ons whi are connectedatogegher,

each adj acentdmigdd, s6fasRb peevet theosidedof (e 1518 @enapﬁn%y Iirpeasicef thas 1sodrdyy
coupling which requires rotation through less than |80 to effect full

connect i on ornatiessaoyniéat abinowdr thacop fiw mdtresi pfeths dwié besauss soi ipigereraly
a portion of the eislined wth a

| ai d i d ai i whi ch | he hol
et 1 a0 meERpient somsoladated belret (g GepHl A B SRl ABH (o Dot {ucalbse

portion of th Le .l i ne ! Li ¢l . i s, claimed in
any one of Cllﬁiw%gdl% 1{1@0 g’%r}hoqﬁh%ﬁel‘gﬂ{ﬁoﬂé hg? bg%]rgag;leé%@aé;g%si{:egn@pé it of
pi pe secti onsqgnGr r 3 BéAbPed\hifg fﬂeiﬁfét‘éﬂ%zst@él ﬁJHerO?i_p% gliignmdd fwateane
and projects out of the associated end of the pipe section, the projecting
portion of thdowh aineo theilnger esqreits i armiropleagtd antopssitionéd sosasigosuxfeades,
and the adjacent end of the other of_ the pair, of pipe sections has_ an

annul ar f | angabgingially soawiaHycvidh it ol peactige.df ianoispessiitle for thenkeinfopeing

section,and is inclin o the radial plane of. th Lpe section.and. has two
i anet r Foal | yoiBp gosRETdpleC el Moy ByCHR Ris i iR SCERLARG haBE. A
pl ate on the b n I i 4.t i g i r
pi pe section %ﬁﬁlgﬂgh?}ﬁgpﬁgg%% ﬂﬂtr ﬂgya(ﬁﬁ%?grs@?%&%g%euﬂ%ci%?és?ﬁee@Z‘iogtn gétgrae
al i gned wi t h folgethenibyl meaiid afigeuplitie chsmhdiets at bige awfacpitPpaiseof iepds toeyrhe
rotated relative to another to | ock themtogether. 9 _ )
couplings 10. These couplings are in accordance with the disclosure in British
Patent Application No. 2266110 and will therefore not be described in detail.

} 20 Suffice it to say, that the coupling elements are such that rotation of one pipe
section relative to the adjacent pipe section through 180° or less is sufficient to
rigidly connect the adjacent pipe sections together. In order to ensure that the
reinforcing pipe 8 is situated substantially centrally in the hole 2, resilient
spacer elements 12 are provided on its exterior, e.g. one on each pipe section,

25 which are dimensioned substantially so as to contact the opposite edges of the

hole. These spacers 12 are of light resilient construction and are either

connected to or, more preferably, are simply slipped over the associated pipe
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of the hole"at three or more “angularly spaced positions and thus maintain the

pipe sections, and thus the entire pipe, substantially centrally within the hole.

5 During the drilling process, water is constantly introduced into the hole to
remove drilling debris and to maintain the sides of the hole stable, in the usual
manner. This water fills the hole to the top and is still within the hole when the
reinforcing pipe is inserted. However, once the reinforcing pipe has been
inserted, a grout supply pipe is lowered to the bottom of the hole, either inside

‘ 10 or outside the pipe, and grout 18, typically of cementitious type, is pumped into
the hole. This progressively fills the hole from the bottom and displaces the
water. It is desirable that the interior of the reinforcing pipe & also be filled
with grout, so as to displace the water within it and prevent corrosion and to
assist the structural stability of the pile, and for this purpose the pipe is lifted

15 slightly during the grouting process so that grout may fill the interior of the pipe
at the same time as it fills the space outside the pipe. Alternatively, once the
interior of the hole outside the reinforcing pipe has been filled with grout, the
grout supply pipe is removed and then lowered into the interior of the
reinforcing pipe which is then filled with grout. Alternatively, the interior of

B 20 the reinforcing pipe may be filled with grout before the remainder of the hole.

As may be seen, the upper section of the reinforcing pipe 8 extends a certain
distance above ground level, as also does the steel lining pipe 6. A bearing
plate 14 is then attached, e.g. by welding, to the upper end of the pipes 6 and 8.
25 Steel bars 16 may then be attached to the bearing plate 14, e.g. by welding, to
form a secure anchor for concrete or the like. A concrete raft or concrete beam

is then typically poured or cast around the protruding end of the pile and the
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CLAIMS

1. A method of installing a foundation pile including boring a hole in the ground,
inserting a metallic reinforcing pipe substantially centrally into the hole, whereby
the metallic pipe extends continuously over substantially the entire length of the
hole, and subsequently filing the remainder of the hole with grouting material, the
metallic pipe including two or more sections and the method including connecting
adjacent pairs of pipe sections together by means of a rotary coupling which
requires rotation through less than 180° to effect full connection or disconnection
of the pair of pipe sections.

2. A method as claimed in Claim 1 which includes lining at least a proportion of

the length of the hole in the ground with a metallic liner to prevent collapse of the
hole.

3. A method as claimed in Claim 2 in which only the upper portion of the hole is
lined with the metallic liner.

4. A foundation pile in situ in a bored hole in the ground comprising solidified
grouting material embedded within which and extending continuously over
substantially the entire length of which is a metallic reinforcing pipe which
extends substantially centrally, the metallic pipe comprising two or more sections
which are connected together, each adjacent pair of pipe sections being connected
by means of a rotary coupling which requires rotation through less than 180° to
effect full connection or disconnection of the pair of pipe sections.

) 5. A pile as claimed in Claim 4 in which at least a portion of the hole is lined with
a metallic liner.

6. A pile as claimed in Claim 4 in which only the upper portion of the hole is lined
with a metallic liner.

7. A pile as claimed in any one of Claims 4 to 6 in which one end of one of each
adjacent pair of pipe sections includes a plate which extends axially on a diametral
plane and projects out of the associated end of the pipe section, the projecting
portion of the plate having respective opposed slots in its side surfaces, and the
adjacent end of the other of the pair of pipe sections has an annular flange which is
connected to the internal surface of the pipe section and is inclined to the radial
plane of the pipe section and has two diametrically opposed discontinuities or



1Yf/ 10%& ()-f/ 10%w. ()-,,109%v& ()-!'('10%i & ()-S 10%vE ()-Y910%w& ()-888
888999; 9b@ 1Yf/ 10%W& ()-;t10%®& ()-S 10%r& ()- L10%®& ()- 10M 10M 10M;
s10%V& ()- Nornmal" "Heading 13]c" "Heading 23]c" "Heading 33]c" "Heading
43] c" "Heading 53] c" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading
93] c"A "Default Paragraph Font C#+!, 5;6:<>@DFHJ;/;9& (] OCI"&A+/] 28;
hadasig 46 et et
9) *+, - . hadasindt ?itheaiMquatRommaﬁcab&%M ¢ SdctibeWal) bRYRod
3 . : " .. d
. Ent ryW)llﬂﬂDbcB@M@Nplpe!se&%hf&u’éﬁ,the hARBE LB R ar flange until thlclace
slots are ahgned with the annular flange, whereafter the two pipe sections may be
rotated relative to another to lock them together.
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