2217365 1 I nprovenents Relating to the Joining of Steel Tube Sections
Externally Coated with Thernopl astics This invention relates to the joining
of steel tube sections extgrnally coated with plastics and is particul gty
but not exclusively, applicable to the joining of Stzg#,ﬂgZ?gs ¢tions which
make up piles and 5 to nmethods of piling using the #e&h ﬁfkbining. A
usual nmethod of reinforcing the foundations of buildings resting on | oose
foundation soil is to'drive joinable piling menbers to solid bottom under

or adjacent to load carrying structural conmponents, and 10 then
transferring the load fromthe building to the finished pile in a suitable
manner. In the piling systemto which tthe invention relates, joined piling
menbers are driven to solid bottomwith the aid of a high speed pile
driver. Such 15 a_pi ' avery lig wed ght s maki ng up
for this by hit rgl‘)e%eq“geﬁg v o, th "F,Q% about 10 ni's
which i s exttBhe| ¢ 3 X RLAN foEted (Wikn Thermoptiasdiash | npact
speed, and since the percussion tool is inplenented such as to 20 achieve a-
conpl etely undanﬁ neﬂ percussion force transm ssion fromthe mpnkey to the
steel tube fornt gst dysntion relates: &asithe plaiRARY oRTf §t&8of short
durati on tsbgesecgiots eithermpalty ¢batledadittvallastbosf aadedtd y hi gh for

verificatj Lot ende in apaci_tyvy. bei,ng obtained in the
gr ound urfggée)irjt?%gigﬂlg g‘ﬁ%e%%.ée&%%é?%%teﬁgepearp ulslscf%t?lﬂ?oggetihse refl ected
during "tiotmingadfngtesl ttubegrsentiinhen whildmgnalse sepppédesomand

al termat i 46! We8ABYSY 03I PiUPLAY Cublinghene GethoHY Id® PoiRidy.ving. The

rapi dl y- grow ng .
A usual method of reinforcing the foundations of

buildings resting on loose foundation soil is to drive
joinable pilihg members to solid bottom under or
adjacent to load carrying structural components, and

10 then transferring the load from the building to the
finished pile in a suitable manner.

In the piling system'to which the invention
relates, joined piling members are driven to solid
bottom with the aid of a high speed pile driver. Such

15 a pile driver has a very light weight monkey, making upl
for this by hitting the upper part of the pile at a
speed of about 10 m/s which is extremely high in _
connection with piling. Due to the high impact speed, (J
and since the percussion tool is implemented such as to
20 achieve a completely undampened percussion force
transmission from the monkey to the steel tube forming
the pile, a very intensive percussion force of short
duration is generated in the pile. The load level is
sufficiently high for verification of an intended
25 carrying capacity being obtained in the ground under
the pile shoe, i.e. where the percussion force is
reflected during "trial loading" of the gqround when
piling is stopped, or alternatively achieving rupture
in the ground during pile driving. The rapidly growing



2 and intensive percussion force gives an acceleration of about 1000 g at

t he l.eadi ng edge of the associ ated shock wave. Such nodern percussion tools
have nmore design 5 simlarities with conpressed air of hydraulically
driviep concrete breaking and rock drilling machines than with traditional
pile drivers. It is previously known to provide a joint between steel tubes
in a piling systemby using an external 10 tubular sleeve, the sleeve '
being wel ded to either pile nenbers which are to be joined. The sl eeve and
pile nmenbers will the be rigidly connected to each other and the weld w |
be subjected to a force of about 35 to 50 kKN, nanely the sl eeve nass of
about 3.5 to 5 kg tines 15 the acceleration of about 1000 g, and tw ce per
blow, i.e. 800-1000 tinmes per mnute in opposite directions. Wl ds

wi t hst andi ng SRS : /il EELGUI {4 | eV endadbe FHh of
i neval | e sPeD aseetie HoiodSilof FpeH B R al FdealelBrith of
particul arly gbeywk AP0G 1k ak dhe hiteading gigen oforihefassechriedstrength
by cold worki Bhock @Wadld.ly problemis thus created in this connection,

since the joints successively disappear,into the ground and {hus cannot be
i nspected after finﬁﬁﬁgjmﬂqg%4m£e£E¥551°n togls Vﬁn@?ﬁetéﬁﬁggﬁsent

inventionsi s similatiddes wtHRidMprossedi aipg oft dgiddadlesceklpr nal |y
bui | ding pi 1| AELvRReBRerske Hngaitha pactert Sr ki MaciaeRave been
elimnated. than with traditional pile drivers. _ :
, It is previously known to provide a joint between
~ steel tubes in a piling system by using an external
10 tubular sleeve, the sleeve being welded to either pile
members which are to be joined. The sleeve and pile
members will the be rigidly connected to each other and
the weld will be subjected to a force of about 35 to 50
kN, namely the sleeve mass of about 3.5 to 5 kg times
15  the acceleration of about 1000 g, and twice per blow,
i.e. 800-1000 times per minute in opposite directions.
Welds withstanding these stresses are very difficult to
achieve in 76 mm thin-walled steel tubes which are
‘normally used in this application, particularly since
20 the steel has been given some of its high strength by
Y cold working. A quality problem is thus created in
this connection, since the joints successively
‘disappear into the ground and thus cannot be inspected
after finished driving. '
25 . The object of the present invention is to provide
a new method of joining steel tubes externally coated
with plastic, particularly but not exclusively those
for use in building piling, where above mentioned
problems of the priér art have been eliminated.
30 According to one aspéct of the present invention,



30 According to one aspect of the present invention, = “3 a method
of producing a jointed steel ‘tube which is externally coated with a " '
t her nopl astics which conprises connecting adjacent tube sections by a .
jointing sleeve, the method conprises heating the joining sl eeve and t hées
pl astics coating on the tube sections to a highly plastic state of the
plastics , whereafter each tube section end is pressed into the jointing .
sl eeve while heated plastics material at the outer circunference of the
tube section is forced away, the jointing sleeve 10 having an inside-

di anmeter sonmewhat |ess than the outside dianeter of the plastics coating on
~the tube sections. Thus, the objects set3out bel ow are achi eved by net hods
i n accordance with the invention by heating the 15 joint sleeve and

heating. the _plasticgs coati f the tupes . to.a highly.plastic state, the
b pe onds t AeMeEbPgof: ProRRhPd cIoTEe] o frell subs WRIED i oi ng away
heat ed pl asextermaildy moaded withitsideexmopbatelescehdich konipdisses t he

j oi nt sl eev i n insi de..di er newhat .l than the outer.
Jcli_ anet er of S{D Eg’&ﬁr@gé’% gg’%égaep‘ |sén}%ol§rjlé ?ﬁéfﬁ%és@%goggﬁﬁéi%‘%a %'r}o%%’eer_' aspect
of the invetheomethodeConuprdisest |heaking ngheoipining glegvey and itha st eel

t ube SegtiOPIEQ%E&Q %Gdﬁﬂﬂaﬂdﬁ ﬂﬂéﬁ%ﬁﬁ@HQGéiiBESZQO @OMIYHING thereto a -
second steel _tube section having an exterior, plastics coating and-driving
t he connectB&afsltgé’t_S§ﬁ&¢sé’-'or¥d‘§-Lfgé’%*e’c‘f?0:n¥§.gf'ﬁ§f§85n§€F}’0ﬁq’5’5 ng produced
by a nethodseetdbdi epdt dst prddsedd idspectheéf jointing sleeve while
‘heated plastics material atlthe“oﬁte; circumference of :' Ny
the tube section is forced away, the . jointing sleeve
10 having an ‘inside diameter somewhat less than the '
outside diametet_of'the plastics:coating on the tube -
sections. e L ' .
Thus, the objects set out below are achieved by
methods in accordandé-With_the-invéhtion by heating the
15 joint.siéeve and heating the.plastics'coatiné of the
tubes to a highly plastic state, the pipe ends then
being pressed in under the joint sleeve while forecing
away heated plastics material on the outside
circumference bf'theutubes, the joint.sleeve having'an
20  jnside diameter somewhat less than the outer diameter _
‘of the plastics coating on the tubes. o NS
. According to another aspect.of the iﬁvention,.a_
method of pile driving comprises driving a first steel
tube section having an éxterior plaétics,coating
25 connecting thereto a second steel tube section having
ah extetior plastics coating and driving the connected
firsf and second tube sections,fthe connection being -
produced by a method according to the first aspect of.
the invention. o ' o . .
30 Thus, when the invention is applied to piling,
the joint sleeve is hot-melt glued to both pile members
and is therefore connected to these via a thin layer of



- the invention. 30 “Thus, when the invention i's applied to pi ling,
the joint. sleeve is hot-nelt glued to both pile nmenbers and is therefore
connected to these via a thin layer of 4 plastics, which danpens,

cughj ons and partially absorbs the extreme accel effatii on, resulting in that
the sl eeve with noderate inertia | oads acconpani es the p|Ie downwar ds into
the ground without needing to 5 participate in the extrene direction
changi ng accel erations of the particles of the piling steel. Wth the

met hod in accordance with the invention there is thus achieved a pile joint
where a thin plastics glue |layer between sleeve and pile at |east partially
10 I sol ates the joint sleeve fromthe éhock wave accel erati ons generated
in the pile during driving. The above-nentioned principle |eads to sonme
energy absorption in-the plastics, which results in heating of the

pl astics. VhéasaimsbeMhidhﬂdqynanencushlbus anfopgrtimd 1wt lebsarks i ng can

lead to thetﬂkaﬁweédeaﬁ%rca%ﬁ be}@%%bﬁngomt thatVeHe Iedid ©

-menbers becomng so warmth ts or becones plastic, thus permtting
the j oint sWé&bempéeﬁéﬁgzﬂﬂﬂﬁfﬁ#mﬂ?ﬁ¢% aFEATPABigS| the R&QQNManpened

inertia foraewngardse ivko wt@tqmumahiﬁgoﬁenheaaeuql y¥orelts in the

"vicinity of _the.sl.eeye JOI Wth the gbje eventlng this extrenely
undesiréblepgfgégép ?ﬁﬁFT%9d$%£ g? agﬁlgyén hi gher
tenperatureabebdeeatﬂmﬁsrqfiﬁhenparmdoteteofsthehpﬁmeg1sﬁe&ixﬂs it 25

shrinks andyf R ¢R% ﬁ@%ﬂ&g3ﬁﬁﬂdé§bf5§h8§npf5h tﬁguinvention there

‘ is thus achieved a pile joint where a thin plastlcs
\/ glue layer between sleeve and_pile at least partially
10 isolates the joint sleeve from the shock wave

accelerations generated in the pile during drivihg,

The above-mentioned principle leads to some
energy absorption in - the plaétics; which results in
heating of the plastics. When a pile is being drivén

15 for a long time, this heating can lead to the plastics
layer above or below the joint between the pile members
becoming so warm that it melts or becomes plastic, thus
permitting the Joint sleeve to move along the pile with
the aid of the undampened inertia forces as the o

20 plastics coating continuously melts in the vicinity of

U the sleeve joint. With the object of preventing this
extremely undesirable effect, the sleeve may be
pre-heated to an even higher”témperatﬁre before
mounting it on one member so that when it cools it

25 shrinks and thereby securely grips the member. Thus
this is a method of ensuring, by controlled thermal
shrinking of the joint sleevé in connection with the
construction above, that the sleeve cannot move along
the pile after being fitted, in spite 6f the energy

30 absorption in conjunction with'pile driving and a
possible unintentional melting of the pla5£ics'1aye: on
the piling wembers. ' o | '



this is:a method of ensuring, by controlled thermal shrinking of the joint
sl eeve in connection with the constructi on above,

nove along the pile after being fitted, in spite of the energy 30 ;
absorption in conjunction with pile dr|V|ng and a possible unlntentlonalﬁﬁ:
melting of the plastics layer on the piling nenbers. 5 The net hod

accordance with the invention gives a rigid joint w thout the reduction of

the material thickness of the piling tubes which occurs when using
threaded muffs for joining, and without the risk of 5 damage to the

prot ecti on agai nst corrosion which occurs when the joint
the tenperature of the plastics layer dréps, after pressing the tube ends

into the sleeve, the strength of the layer increases,. and both tube

sections 10 wll thus securelz oi,ned. A, specjal jointing tool can be
iho oh B

utilized for cent @MendP& otpﬁe%&W%ﬂqiSPcﬁ%N%% st ee
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after pressing the tube ends into the sleeve, the
strength of the layer increases, and both tube sections
will thus be securely joined..;

A special jointinq tool can- be utilized for
centering the sleeve in ‘relation to the plastics coated
steel tube which is pressed into the sleeve._ To obtain
qood adhesion between sleeve and piling meniber, the
sleeve can be internally coated with a glue having a
melting temperature which is somewhat higher than the

'temperature required to make the plastics coating on

the tubes highly plastic. such that when the members
are pressed into the sleeve and the latter is heated to
a temperature at which the glue melts, the glue will
fasten the sleeve to the remaining plastics layer on
the pipe_sections when the joint- is left.to_cool Thus
the joint can-takeiup moderate tensile forces as well.

The invention may be carried into practice in
various ways but the manufacture of one joint in
accordance with the invention w111 now be described by
way of example with reference to the accompanying
drawings in which- : . : _

Figure 1 is a longitudinal section through two
tube sections and a jointing tool; and

Figure 2 illustrates an embodiment of the.
j01nting sleeve in accordance with the. invention.
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“ the joi,nt cdn take up noderate tensile forces as well. The_invention may be
carried into practice in 25 various ways but the manufacture of one joint
in accordance with the invention will now be descri bed- by way of exanple

w {h reference to the accogpanying drawings in which: Figure 1 is a

| ongi tudi nal section through two 30 tube sections and a jointing tool; and
Figure 2 illustrates an enbodi nent of the jointing sleeve in accordance
with the invention. 6 Figure 1 is a section along the central axis of
the pile nenbers at the vicinity of the joint. The Figure shows a | ower
menber |a, which can be assumed to be already driven into the ground to
forma part of a5 building pile. The®menber conprises an inner steel
tube 2a with an outer, strong, corrosion protecting coating of a

t hermopl astics 3a,,e.g. of ,the PVC  type., The nmenber la |s inténded to be
joined to a nenbé$1?5g§iﬁiiﬁr?y?&&ﬁﬁP%@?ﬂ@QQ:ﬁnﬁﬂcﬁﬁﬁkﬁkbaﬁﬁﬁh°§n exterior
10 pl asti csheopd 1egnébberdhat] ehet visiadiye\erl thé hjohetai drhé a jointing

sl eeve co sin i.pner,steel s|leeve.,5 w n e rnal coati,ng 6 of

| oot oo THAGLRY SRowliE 13kEE nanBREC 13 Tl A S OS8R 00 D1 e
di amet er ofbe helxéadyedsivensdntahihel groundartd Foxmea opastdefdranet er of
"t he p|a§t|cshifa§5% %ﬁle3b §H€ ﬁggggQaE ﬂrgﬁgt ; {ﬁngpétgg1Q|aneter of

these layers 3a and : “The g0|nt 'S made Wt e al ~a,jointing tool
10 conpri siHPan?? ntdEhafn uBPEPTseB8EXORILL CATF ORI OMIREPEPCIINEr secti on

12, -and hascoating of a thermoplastics 3a, e.g. of the PVC. type.

. The member:la is intended to be joined to a member 1b

~/ | similarly comprising a steél tube 2b with an exterior

10 pléstics coating 3b. The joint is achieved with the
aid of a jointing sleeve comprising an inner steel
sleeve 5 with an external coating 6 of plastics in an
implementation similar to the members la and lb. The
inside diameter'of the sleeve 5 is somewhat less than

15 the outside diameter of the plastics layers 3a, 3b and
somewhat larger than the inside diameter of theSe
layers 3a and 3b. The joint is made with the aid of a
jointing tool 10 comprising an ihtegral upper section
11 and an inteqtal lower section 12, and has

20 considerable extension in the ldngitudinal direction of

(M/ the members la and 1lb. The section 11 has a bore
tightly surrounding the member 1b and the section 12
has a bore tightly éurrounding the joint sleeve 5. The
tool 10 can suitably be divided, e.g. along a plane

25 parallel td the centralzaxis Qf'the members la, lb. It
can then easily be caused to surround the respective
members and jointing sleeve without needing to be
brought over the end of a member. At the section 11,
and optionally at the section 12 as well, the tool can

30 be provided with electrical héating elements with means
for connecting'themuto a current source.

In making the joint, the end portions of the



20 considerable extension in the longitudinal direction of the members |la
and |Ib. The section 11 has a bore tightly surrounding the nenber | b and the
section 12 has a bore tightly surirounding the joint sleeve 5 The tool 10.~;
can suitably be divided, e.g. along a plane 25 parallel to the central
axis of the nenbers la, Ib. It can then easily be caused to surround the
respective nenbers and jointing sleeve without needing to be brought over
the end of a nenber. At the section 11, and optionally at the section 12 as

~well, the tool can 30 be provided with electrical.heating elements with:
means for connecting themto a current sourte. In meking the joint, the end
portions of the 7'nenbers'adjacenf'fﬁé joint faces 7 are heated to at

| east [err] the plastlcs mat eri al, |n the plastic Jayers 3 of the- = .
menmber s t hen ‘BEESHF REIRCEHT yFO61 Rintcfacep,d ?{ﬁai’e@% @r@tﬁﬁéﬁg .Z% et nto
the joint sleqkastdics mbtgrialniat thecipladicic alaiersDBal agdt hm gff ocedure
sone of the pI stlc | 0 W e renoved by
t he end edges trﬁ%mﬁ%f%uttéggeggc é‘?’q 2‘2%@8”%%%@#?& &é?e eetvveen t he
i nner surface erids hare| then Eressedhenthnhenuéznt sleeire unddll thhms 10
2a, 2b, sugh 8 bgpd4bet d fter
the pl asti §s has {geﬁ% (F th gool ﬁ%@;&ﬂﬁgﬁg&ﬁgkgogoﬁ% }gordance
with the |nvmﬁh?n?l%ﬁth@o%@HFﬁg3Buhﬁﬁ|h$%ﬂI%ﬁ@aFleéwéﬁlPabpéhﬂgw%%? |
start from f actdidnéd OsRCeRe UBhES elifelsU NG e tj&’.@n’é%leéf}e@”gre% jointing

sl eeve attached thereto.
leaving a fastlcs layer between the inner surface of ’
the sleeve %Y and the outer surface of the steel tubes </

10 2a, 2b, such as to achieve a bond between_the_sleeve
and tube ends after the plasticsdhas"beén_allowed to
cool. o - o - ,

In apnlying'the method”in:aCCordance'with the
1nventlon for providlng bullding plles, it is sultable

15 to start from factory produced units includlng a tube
sectlon and’ a jointing sleeve attached thereto in
accordance with the 1nvent10n._ At ‘the plling site
itself it is then only necessary to heat the jointing
sleeve and the end portlon of the tube sectlon whlch is

20 to be 1nserted in the 301nt1ng sleeve of the tube which -
upwardly terminates the pile being drlven.g This
technique is also advantageous in many other |
appllcatlons.

Before insertlng the tube ends into the jointing

25 sleeve, it can be 1nternally coated with a layer of a
glue or a plastlcs materlal having a meltlng_polnt
which is higher than the temperature at which the

_ plastics coating of the_tubesjbecones highly plastic.
After the joint described above has'been'made, the

30 sleeve can beéheated'in a separate operation so that
the melting point of the glue_is'attained, the glue
then forming_a'reliable bonding-layer in the interface



* accordance With the invention. At the piling site itself it is then only
necessary to heat the jointing sleeve and the end portion of the tube
section which is 20 to.be inserted in the jointing sleeve of the tube
whigh upwardly ternminates the pile being driven. This technique is also
advant ageous in many ot her. applications. Before inserting the tube ends
into the jointing 25 sleeve, it can be internally coated with a |ayer of a
glue or a plastics materializhaving a nelting point%hich is higher than the

tenperature at which the plastics coating of the tubes becones highly

plastic. After the joint described abovg has been made, the 30 sleeve can
be heated in a separate operation so thdt the nelting point of the glue is
-attained, the glue then formng a reliable bonding layer in the interface

8 9 between.the. insi surface of the sleeve,and,the renyjni,ng plastics
| ayer 8 of r§t %g%twﬁ? %ﬁ’c?s %??’ggetﬁ'érgFﬁg Rgs%@%og&&e%let %’str%é%n found t hat
a superi or neg@iining nlasti¢ei haygrndt bédthe &elbeceadis fafitrar fhé owi ng

- steps are bq%%phgg coolldlf. di nension of the jointing sleeve is selected in
relation to the di nension of the sile t ube cross-section such that the gap
bet ween sl eeve add thatfe bepn Lewpdokbated sypediofedesudh imHhe is thus

" ensur ed t hgoigdess aethdd ad ghdorbevaadiEcrbel €oclliowigig) stfegdiaayei nted
pile. 2. ta @%_gap between the jointing sleeve and the tube
1. The dimension of the jointing sleeve is selected
in relation to the dimension of the'piIe tube
N\ cross-section such that the gap between sleeve and tube
10 section does not exceed 2 mm. There is thus ensured
the necessary straightness aﬁd'tensile strength of the
jointed pile.- : _ _
2. - The gap between the jointing sleeve and the tube
section shall not be below.0.2 mm. There is thus |
15 ensured that the plastics is not stripped off from the
tubes during the jointing process. -
3. The interior surface of the jointing sleeve is
chamfered at the ends thereof. 1In this way the
plastics material coating the tubes will be more
20 effectively pressed into the above-mentioned gap
&/' between the sleeve and the tubes. - | |
4. The plastics coating the tubes is heated to a.
softening temperature over 70°C before the joining |
operation. There is thus ensured good plasticity of
25  the plastics during this operation. - However, the
temperature of the plastics must not be higher than
about 400°C to avoid carburization.
. 5. The jointing sleeve is heated during the joining
operation to above 175°C, suitably to above 225°C and
30 preferably to about 300°C. In this way the sleeve will
shrink considerably during the later cooling, and
compress the jointing material between the.éleeve and



“section shall not Be below 0.2 nm There is thus 15 ensured that the
plastics is not stripped off fromthe tubes during the jointing process. 3.
The interior surface of the jointing sleeve is chanfered at the ends
thereof. In this way the plastics material coating the tubes will be nnrehf
20 effectively pressed into the above-nenti oned gap between the sl eeve
and the tubes. 4. The plastics coating the tubes is heated to a
softening tenperature over [err] before the joining operation. There is
t hus ensured good plasticity of 25 the plastics during this operation.
However, the tenperature of the plastics t not be higher than about
[err] to avoid carburization. 5. The jointing sleeve is heated during
the joining operation to above [err] suitably to above [err] and 30

preferably totamytséefﬁtlgrgguts S PR tqﬁysgf&vge%ﬂesg%%ggﬁ{msdge&?%y

olnting nate

during the Iater cool
sl eeve and Ef%ﬁa%sgﬁggﬂﬁvﬁﬂ1nt%h%uﬁﬂ?%ﬁglFBOBﬂﬂem@ﬁ1hﬁ t he

jointed pile Ihé&i:&ﬂ etela highet eewperdtdrk NHaweabsatedopoca higher
tenperature than about [err gure 2 there is illustrated an enbodi nment

In Fi
5 of a jointing sleblef éﬂHL?h@JFQQﬁ?rﬁﬁk@kkﬂ%ﬁ%#ﬁ?@oaﬁl?@b@@mm9ﬂ$ As
shown in PP gures la §6EnPihg BREREES i@ tIRN0jEThHYmhde aBetiBeand t heir

i amet or whi o 1R E0RF A “%%B%ﬁsn |Z\f- St eie%%ﬁv%. e R "".” gnetde 10
members - :
" are denoted by la and 1b and thelr exterlor plastlcs
coating by 3. The jointing sleeve 15 has an inside
10 diameter which is only so much larger than the outside
diameterzofethe steel_tubes of the pile members. that
the anhular-gap'between sleeve and tube has a width 16
of between 0.2 and 2 mm, whereby it is-ensured that the
jointed pile will have, and can-maintainy?neoessary
15 straightness and tensile strength:Simultaheoﬁsly as the
risk of stripping all plastics material from the pile
- members duriﬁg joihing is avoided. Contributing to the
latter 1s also the |
! ]01nt1ng sleeve has its end surfaces chamfered on the
20 jinside to form_a conical portion 17 which assists the
plastic material 3 to be more easily'preSSed'into,'aﬁd
. compressed in the gap between the sleeve and steel
tubes of the plle ‘members.
Accordlng to advantageous embodimehts of the
25 invention, the joint is made with the jointinglsleeVe
being heated to at least 175°C, suitably to at least
225°9C, and preferably to about 300¢°c, before the tube
ends are 1nserted into the sleeve, whereby the plastlcs
material in the gap between the sleeve and steel tubes
30 of the pile members will be considerably compressed’
when the sleeve has cooled, and the sleeve thus
obtaining very high rigidity and tensile strength.




" dianeter of ‘the steel tubes of the'piLe'néﬁbers t hat -t he annul ar gap

" bet'ween sl eeve and tube has a width 16 of "bétween 0.2 and 2 mm whereby it

is_ensured that the jointed pile will have, and can maintain, necessary 15
st{gi ght ness and tensile strength sinultaneously as the risk of stripping
all plastics material fromthe pile nmenbers during joining is avoi ded.
Contributing to the latter is also the jointing sleeve has its end surfaces
chanfered on the 20 .inside.to forma conical porti®n 17 which assists the
plastic material 3 to be nore easily pressed into, and conpressed in the
gap between the sleeve and steel tubes oflPhe pile nenbers. According to
advant ageous enbodi nents of the 25 invention, the joint is.made with the
jointing sleeve being heated to at least [err] suitably to at least [err]
and -preferably to ZBSudnVEnYiaieris MPheresbEicked 4o Whatehas been the

sl eeve, whergéycthgenl abioves ifhicirimdctiohheigap the! eyt diiesheeye and
steel tubes 30 og ége %I | e nenbers: Wli|_ e consh__dﬁr ably conpressed when
“the sleeve hAR EBBPdMmeRty | FOL; 8xANP1e EPELREERPAGBery high rigidity and
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-11 Cdainms: 1. ~ A nmethod of producing a jointed steel tube which is
external |y coated with a thernoplastics which conpri s f“]!ﬂ u m H & cent
tube sections by a jointing sleeve, the method. conpri

jointing sleeve and the plastlcs coating on the tube sections to a hlghlyiwr

plastic state of the plastics, whereafter each tube section end is pressed
into the jointing sleeve while heated plastics material at the outer
circunference of the tube section is forced away, 10 the jointing sl éeve
havi ng an inside dianeter sonewhat |ess than the outside dianeter of the-

pl astics coating on the tube sections. 2. 11A method as clained in Clalnll
I n which the 15 JOIntIng sleeve is heated to at |least [err] 3. A
nmethod as claimed in Caiml in which the sleeve is heated to at |east

[err] 20 4. Clajmgethod as clained in Claim1 in whichthe sleeve is

heated to abouj TErTh RethodAdERIdISS O@ﬁga%pggih@ean%% Wl SeREERI

clains in which'the Inside diameter eve
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sl eeve and the_ st tube secti on: as ¢ med in any
one of the pretRHnhyng| aLAEVEN ﬁﬁﬁbWQﬂh?ﬁﬂQ&WP%%ShﬁﬂeF?aFlﬁﬁ the t ube

sections i heabpiti9gak1beast and thel Qﬂra]stbﬂfé)r@oéhﬁnaubﬁ tael itabeends are
inserted into é@gtf$ﬁgvgo a highly plastic state of the plastics,
whereafter each tube section end is pressed into the _
jointing sleeve while heated plastlcs material at the o/
outer circumference of the tube section is forced away, |
10 the jointing sleeve having an inside diameter somewhat
less than the outside diameter of the plastics éoating
on the tube sections. S

2. A method as claimed in Claim 1 in which the
15 jointing sleeve is heated to at least 175°cC.

3. A method as clalmed in Claim 1 in which the
sleeve is heated to at least 225°C.

20 g, A method as claimed in Claim 1 in which the v
sleeve is heated to about 300°C. '

5. A method as claimed in any of the preceding
claims in which the inside diameter of the sleeve is

25 selected in relation to the outside diameter of the
steel tube sections such that an énnular gap with a
width of between 0.2 an 2 mm is obtained between the
sleeve and the steel tube sections.

30 6. A method as claimed in any one of the preceding
claims in which the plastics material on the tube
sections is heated to at least 75°C before the
tube section ends are inserted into the sleeve.



12 7. . A fethod as claimed in any of the preceding. clains in which the
tube section ends to be joined are insertedinto the sle

follows: a first section end and the sl eeve are heated:; ﬁmmmgﬂmmm,
erdis inserted into the sleeve; the first section-end and the ‘sl devé are
returned to normal tenperature; the first section end, the sleeve and the
second section end are heated; and the second section .end is inserted into
t he sl eeve. 10 8. A method as claimed in any of- the preceding clains in
which the sleeve has an intefnal chanfer at at |east one of its ends. 15
9. A method as claimed in any of the; preceding claims in which the

sl eeve has an exterior plastics coating. 10. A nethod of jainting a steel
tube substantially 20 as described herein with reference to the

accorrpanyl*lwg dr am ﬂ&%ho@lﬁs cﬂéﬁé@diﬁfarﬁ)il'&fdﬁhw Bgee@a&rn'gs' ng driving a
(oot Steel e STl M AT el St LR LSyt ag 25 comnect ng
driving thiénsentedt ¢dtbi 1thie mmméwemew assfoltiewaanecti on bei ng
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5 section end is inserted. into the sleeve; the first
section end and the sleeve are returned to normal
temperature; the first section end, the sleeve and the
second section end are heated:; and the second section
k,/ end is inserted into the sleeve.
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8. A method as claimed in any of the preceding
claims in which the sleeve has an internal chamfer at
at least one of its ends.

15 9. A method as claimed in any of the preceding
claims in which the sleeve has an exterior plaStics
coating.

10. A method of jointing a steel tube substantially
20 as described herein with reference to the accompanying

drawings.

OJ- ’

11. A methodl\pile driving comprismg driving a first

steel tube section having an exterior plastics coating
25 connecting thereto a second steel tube section having

an exterior plastics coating and driving the connected

first and second tube sections, the connection being

produced by a method as claimed in any of the precedihg

claims. '




