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WO 2007/ 082619 PCT1EP2006/ 069920 1 SHEET PILE IN
DOUBLE-T FORM Technical field The present invention

wenerakicys rel ates to a sheet pile in double- Cf’I%IIEb06/069920
having a central web and two flanges, and al's

coupling nmeans for a connection profile along at

| east one | ongitudi nal edge of at |east one flange. It
also relates to a sheet pile of -this type conprising
at | east one coupPEEEDRHICIN DOUBIET EORM Pri or art
Such a steel sheet pile in double-T formwas descri bed
as early as 1936 in patent DE 613 210. In this sheet
pilleehhival Geltbl i ng means are fornmed by wedge- 10 shaped
t hi ckened portions at the outer side of the flange
ends. The associ ated connection profile conprises a

cTagprediap e dnoiek déﬁ%?ail‘{}‘?‘él‘étbé @Eﬁ |@Vﬁrdoﬁblef+%}9r? having

end with its wedge-shaped thickene
p8SEfirgkbwelb and dvpdlanpes. rﬂyld qis@du@m@gb'eemimrerc@nﬁbamgeprofsle

e | l.es um
FoPrBIR IGAROAR: [DRBERH s BERCERL P et By TRbaistates to =

sﬁ@q@ﬁ@ne@lﬁﬁh&s ng)ekm:ad}snst aﬁeexﬁmmléd@mﬁ@n BFclie:.

of the flanges along their |ongitudinal edges are

t oday produced by Peiner Trager GrbH under the nane

" Peionart St ahl pfahle PSt" and by ARCELOR RPS under the

designation "HZ King Piles". The coupling beads have

a wedge angl e of approximately 45 and, 20 dependi ng on

t Bacls laZ§te@f sh@@c élheeﬁ‘r' dBUbBT W\v\%sh@é&% %P V‘%ﬁ'@/e%ié 1936 in

mm and Associ ated connection pro
| HatﬁﬁbDéa@é 310.tipéhig @hﬁ%&:ﬂ!leowemooﬁilmgameaﬁs ane tmtmdtbyDE_edge-

t whi ch
pus D%gqg{/cgsﬁé@gggﬁ)gsg&ﬁggé gﬁger S| ehof &g%ﬁ@&ﬁg@ﬁa;@ﬁ associated
c@@ﬂﬂeﬁh@n pectde Cﬁmmlsés lasdlampeihapaﬁ tloclopat Wi l@rbdushﬁd over a
stri es .around the
BB NP BRI D, £ngases, ot Le, i
amubdaced baiwgdehn, the MR He Shi iapdWanGBcRIAEDfle.

Sheet piles in double-T form in which the coupling means are formed by wedge-
shaped coupling beads which extend on the outer side of the flanges along their
longitudinal edges are today produced by Peiner Trager GmbH under the name
"Peiner Stahlpfdhle PSt" and by ARCELOR RPS under the designation "HZ
King Piles". The coupling beads have a wedge angle of approximately 45° and,

depending on the size of the sheet pile, have a height between 15 mm and
20 mm.

Associated connection profiles have, as in the case of the connection profiles
from patent DE 613 210, a clamp-shaped first lock part which is pushed over a
flange end with its wedge-shaped coupling bead. This first lock part comprises
an inwardly curved, upper strip which engages around the wedge-shaped
coupling bead on the flange outer side, and a straight, lower strip which bears
against the flange inner side. A ’seco'nd lock part of the connection profile then
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agai nst the flange inner side. A second | ock part of
the connection profile then WO 2007/ 082619

ROHoERROA6/ 069920 2 makes it possible to cou
flange end of a further shegt pile in doubl e_?.t‘:ffgfzr%%/osgno

to the connection profile, or to couple thereto a

U- shaped or Z-shaped sheet pile so as to form "m xed"
sheet-pile walls (see, for exanple, DE 28 19 737). 5
Tdngkrs ibaessiblado setpieenfllammtuéncs obd flitrewmshebiegite in double-T form

r.Qf u T far 103 39,957 prppose
e (R el S o
whiile rsokeesain foime "mibdge ssetnele walnkéadoberdsplbeDE ZNeg 737).

convexly. Here, the thickened portion on the outer
side of the flange is intended to taper progressively

i T hrrélidecaid @ ngf ikHel ik -
et ST, BB MGk BA0g0el AMeunie o

es.
i ek gﬁ% PRP I heropsses dhatntitularge hetkest thepicoepliig end portions
d [ [ er _sj f. the
£ Pt vdat dhRUb IhEKER OO R b b e D kot iy. Here, the
| dhigkenedi nwirtiedges, theootileat sitbene thenfidmyd dpeineshded to taper
fl Whi ch bear e coupling neans,, 15 Known
sthQE% %ﬁg@? i ee@refcﬁoaﬁﬂleelpqgf'ﬁd‘?ﬁqﬁg@?ﬁﬁf HedE98Raped
coupling beads are produced by hot rolling. However,
achievi niformformation of the wedge-shaped
c %9 %d@%%%aéé g%y PEARO SEBLIFISEFINAGHRS pﬁ%a_pn o’ﬁgﬁd glupf sheet
WRilBO §H doblebt iFk: bg%im§tﬁeh§&t Fg%ecﬁqﬁé'ﬂé% Q?afﬁrting at a

8 or egarfp e

al] have the sanme height, it Is 20 known
t §efined diiarssnimom dhajelargitndiert esgehesqtihatathere remain tapered

syhs PR o the desired height using a
cuttgﬂgﬁ%%ﬁh %%@%?@Fﬁlﬁgsm%'ﬂsi‘shi ng operation on

the steel sheet piles in double-T formentails

signi fi t .costs and furthernore | ead to damage

£ 9B Frayeet e Mejande Tou Svire $pPegEypEng beads

t ket prociaisial by chdreafling s HOMeRER! géreéYindg &f WRRo@ dormation of the
as to be 25 manually reworked by

subsequently h I

JRESEF T Bhetetpling beeds usingoenbRiolingceneretipris g0t without

C pRILEThE Oo PErfurd @hAStHECSIHIRE haRevar nak ¢he Ra%he height, it is
known for example to roll them with a certain excess heighf and subsequently
trim them to the desired height using a cutting torch. However, this finishing
operation on the steel sheet piles in double-T form entails significant costs and
may furthermore lead to damage to the flange outer side. it also frequently
occurs that & coupling bead is incompletely formed and subsequently has to be
manually reworked by deposition welding.

It is also known practice for a connection profile as described above, which has
already been positively connected to the flange end, to be additionally welded to
the flange ends. For this purpose, a weld seam is laid between the terminal
edge of the upper, or lower, strip of the connection profile and the outer side, or
inner side, of the flange. However, producing this weld seam is not without

problems if a relatively large gap is formed between the terminal edges of the



al ready been positively connected to the flange end,

to be additionally welded to the flange ends. For

wioi sopseqese, a weld seamis | aid between t hepdeimonddsssro
30 edge of the upper, or |lower, strip of the

connection profile and the outer side, or inner side,

of the flange. However, producing this weld seamis
not . wi t hout roblems if arelatively large gap is _
fcﬁtrﬁ%:darﬂfgmﬁe gendresentipye ved gderotetwlativgly wide manufacturing
200i8r4}326 ¥ 8r RleTE& P06/ %ﬁﬁﬁgso anr thid rs'h@é’\i/\?igg, tHE it BRGE arises
surface. However, given the relatively e

ndAE ¥Rl freargniivt ol erances for the connection profiles

and the sheet piles, this situation arises relatively
frequently. 5 Cbject of the invention A first object
ofOtvjleet pf ecinventiyantion is to provide a sheet pile in
doubl e-T form conprising coupling nmeans for a

connection profile along at |east one |ongitudinal
edgRrsbbbjabt b8 prodisht Hventisn fid BNBRTidd &8ndst Rk Yduble-T form
being to be able to 10 be produce these coupling neans
msPERSISHEl FoLBliY trheanse dge-& hepegciouppiofily aheradst least one
B Bh0g of RUBSE R BEEE NN % i el HEG 1 Be e to
s thegiroduaethepe beuplimgduahemtrd sinmly trearnheiveddag-shaped coupling
c d.two flanges, in which each flange has
a%%%ﬁggpmgihﬁge'?%ci ng the web, an outer side facing

away fromthe web, and two |ongitudinal edges, and

al.so coupling nmeans for a gconnection profile along at
Igﬁ}e%ﬁ@eﬁ‘a januel the in¥e@ECBf at | east one flange. 20
According to a first aspect of the present invention,

the coupling neans are forned by a groove which
eX8rRI8SEH IfYfatign taseorsingly tflates th easicelsiwet pumiedaiblafT form,
| @8fthiolg é%@gﬂrEIWﬁéQ@npq%eﬂad soﬁmWh%é@Pégﬁﬂéﬁe has an inner
coupl'i ng”neans are no [onger of med by & thickehing
obidenhéadingribe wald, aor obierasidedipeishapey Gooplthagvéleacdnd two

f2 ?O;{ﬁ}g[_‘ed@%h 3%3%82 gavffdhé\g{) Sﬂ%&bﬁr@ %rrgo o?taegorimrgcﬁoﬁ rH?oﬁle along at

least one longitudinal edge of at least one flange.

According to a first aspect of the present invention, the coupling means are
formed by a groove which extends in the outer side of at least dne flange of at
least one longitudinal edge. In other words, the couplihg means are no longer
formed by a thickening of the flange end, or by a wedge-shaped coupling bead,
but by a groove which is incorporated into the flange end along the longitudinal
kedge. The associated connection profile here can advantageously have a
clamp-shaped lock part with an inwardly curved strip which engages at the
flange outer side into the grbove of the flange. Such a groove can be formed far
more simply, i.e. more reliably, for example in the course of hot rolling the
double-T sheet pile, than is the case with a wedge-shaped coupling bead on the
flange outer side. Furthermore, it is additionally possible for the groove to be
inéorporated subsequently into the flange of a completed double-T profile. This
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edge. The associ ated connection profile here can
advant ageously have a cl anp-shaped | ock part wth an
ivvandsysisur ved strip which engages at the fpaRgfoosncesn
outer side into the groove af the flange. Such a
groove can be fornmed far nore sinply, i.e. nore
reliably, for exanple in the course of hot rolling the
30 doubl e-T sheet pile, than is the case with a
WeHgelss raped Qb’b(%laxﬁglpl%l&da orechinéng pperatjen.dutreilling erepianing. It
Fyct [
arocue topee I ageBibl APunterBiT ety fgroove that has
flaiwgﬁyotbea coleal &t da@l beo libkseed meotﬁadieallmimrSeanle by milling,

@082619 PCT/ EP2006/ 069920 4 can be carried out

Q%ﬁﬁpg 9ﬂ a machining operation, by mlling or

planlng It is also possible in arelatively
strai ghtforward manner for a groove that has al ready _
bdBn? ripies@di pmbedieert HissBeePveebRars cabriantialyr V-shaped cross

eXFRbS \Ajﬁ}rﬁedr’%lléfé@s{r\]/ ro@rluﬁé?ﬂ B&tdth. Qﬁhgggpg"nueb@obo? %o t?m can also

preferred odi e gr oove tan
V-bshigitemedradss  secti on MAth a preferably rounded
bottom However, the groove bottom can also be
flattened off. 10 The di nensi ons of the groove can

adﬂ/rmwtjag@mms/obmesgtom tanh |a@e0r§nta|g§30t1§1? bd kange tbiswa Iif the
hdaCkn n the d recéJ Vi ci ni E t he groove, %e
b "1e9E ésépté\‘ﬁ'ﬁ‘?ﬁss ﬁn”&lf’]‘? Fecttl’{&"@%@\} € gf PRV ead @é? opening

b widtH( df. theJyrodVee tirirafel shef Q- b9€)(1 ‘5_e)bpﬁ3férjabilﬁ(b 9-&{; i< (B iee). If
the depth of the groove, then

| fidS “ée fRethapfstha sreove; disn ﬂﬁénflﬂo%@lft (@aﬁ-ﬁm IF@@&]%ﬂlstaﬁ@e from
f |tﬁé‘9’r§1 &B%l ‘éd of h 1Ende iR nz{jnrﬁ‘ dg <t 9|fet{ E's5the angle

elne by the rst gr oove S|tuate clo
t ht@ﬁnaﬁ@n/ttbaufm%tlgredgeflaxﬁk sieated Ichrngst Wi the lbn@tudarwigaezlge of the

adFf he e b8ke Sl i oo Rk pgbli 1 B B piie petined by

wid Betbed fgraﬁﬂ@ Rk ebpdsite, tHh@ifst dfth <the( ﬁaﬁge YuterbYlde, then
preferablg;l(j 40 < < 50 20 The steel sheet pile in
or

SoISR F Hor bitrasgferriie4d” E6nsEANt t hi ckness over its

entire width. However, it may al so have one or nore
t hi ckened fl ange ends, in
The steel sheet pile in double-T form may have a constant thickness over its

entire width. However, it may also have one or more thickened flange ends, in
which case the groove can be arranged in one of the thickened flange ends, or
may have one or more tapered flange ends, in which case the groove can be
arranged in one of the tapered flange ends. In principle, the thickness of the
flange end is determined by the inner width "w” of the clamp-shéped lock part
which is to be coupled on. ‘

Furthermore, at least one flange may have a groove in its inner side, along at
lezst one longitudinal edge. If a flange end has a groove both in its outer and
inner side, these grooves may have a smaller depth. In addition, the clamp-
shaped lock part may be formed symmetrically, thereby making it possible, for

example, to couple Z-shaped sheet piles having a Larssen lock using a single
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whi ch case the groove can be arranged in one of the

t hi ckened fl ange ends, or nmay have one or nore
twapesad.dibange ends, in which case the groovep&afpssnssozo
arranged in one of the tapexed flange ends. In

principle, the thickness of the 25 flange end is

determ ned by the inner wwdth "w' of the clanp-shaped

l ock part which is to be coupled on. Furthernore, at

| RSt profikg Eurbg e etha dpubteverciowme atse dliowera eerii rotation
al o I d a.flan

et 12 Bornsc 08 mrof e R i MBle &Gl e ©donieve
t Hewer gmyled esctiomy ihdwesiecpilk et dept h. 1n addition,

the clanp shaped | ock part may be forned

symretrically, thereby making it possible, for

eXepsitoct bile GR4PbE Zhstha |
Lar ssen e tpﬂe usi gg a si néin&gp\}%%go%wgg%q@ddéﬁ&'%mﬂe in which

p&he Eﬁ@@ﬁﬁeqr@afggn hesvlisgt wida sieeffletseandtthe web ipfasmed by a
thesdophbe groove also allows a certain rotation of
the connection profile relative to the flange end,-
maki ng it possible to achi eve fewer angled sections

not PRPFRE S BbRa Bione iy dcuBeBaueRen Tafopafieripn is pushed

\Mmlvehthet hegftthcﬁn@@@”?lttﬁ mmdjabynﬂ@?ovfl :h%l&% Gﬁe gtRRk has a
i's for a ee

p ffte@?"Pekse i'aﬂlﬁégv?tsﬁ Aot e tmﬁaéowteﬂ@ﬁabega%ﬁéahqe #arge and a
paetond 'gﬁdbvbﬂ’iéhusé‘tﬁgtedl@pﬁ?}‘éﬁé trﬁé‘ﬁrét OR tHedhARb- #%%d lock part

Wi th the adjacent groove, whi ch the groove has a
f iNE§tary Y6V eIV Fum §tr!mardﬂé?@ engrgsst at et fienge outer side into the

| Qg g tH@lﬂaggg%ngfhats@ %@wggggq\éﬁﬂw ﬁ%&%@eog{jl?é)é@ opposite

fl"ank situated~opposi
clttarpeshawdovedrnipdt s tharasoasiblienmmsihmlecalmd/eeicwe mignner for a

[ age t.he, fl ange quter, side i
o <BRAREC e Ahig SNk VARAS SR don Sl B klifed ipatween the
SiSEClmdagrceﬁvee‘tztnlk)anmpm&hteﬁ skie ¢iheesecing @cﬂgw\?l&]efﬂe&ﬁhal edge
ssible in a sinple and secure manner

t hen
Of V\&led E%’ﬁ%ﬁi’ oCHeHaiSHA nh"iﬁ‘ne‘?1 WERIER sRIZped iug) V\Jﬁl d:ﬁeferably

' %pbﬂfmateh,eg; eRRhdidifar ﬁﬁ@r@@cge%ﬁ@@ot)b@%nﬁngn@nntersects the
outer side of the term nal edge. The term nal edge of

t FECPRETOPVG ﬂ@uk@éar@qma@lmastsa:e@é'ﬁt re plane which is
preferably

The clamp-shaped lock part preferably forms a lock chamber which is
rearwardly bounded by a lock rear wall which is situated opposite the
longitudinal edge of the flange. The size of this lock chamber defines the size
and position of the groove in the flange. It should preferably be ensured here
that the lock rear wall is at a distance of 1 mm to 5 mm from the longitudinal
edge of the flange if the terminal edge bears against the second groove flank. It
should also be ensured that the terminal edge is at a distance of less than 5 mm
from the second groove flank if the lock rear wall bears against the longitudinal
edge of the flange.

According to a second aspect of the present invention, the coupling means are



approxi mately perpendicular to the second groove flank

and intersects the 20 second groove flank

whRtENkimAs ely in its centre. The cl anp-shapedyd06k

part preferably fornms a | ock chanmber which |gPd 0061669920
rearwardly bounded by a I ock rear wall which is

situated opposite the |ongitudinal edge of the

flange. The size of this | ock chanber defines the size
2%0omRe Py cooplingf beard pgrduoed b dehesmd)rarvg@dmgt Thlsodépbsition

I h k
PEIARS 2o B R S iy hBaldY s o Rlre Bauires
edelethadly tittle effoanes iHerdfbe: pegsibladdr rﬁiﬂgﬁlld&@mﬂal@gaﬁrnﬁlbs which
the s gcond ? oove flank, It shoul ggﬁl SO S

t H&YE PRENTETSH Wiow §oePing meags gnd @eg%feﬂrigg%g?ﬁgﬁ@ed to
”@buﬁl@ﬂmshaét §Ff@§ BOhSHRRY By fdyaﬂ‘i‘pdsﬁtl&nh%eh‘?&{( of %aﬁod}:ﬁihb bead

ears aﬁalnst t he | ongi t udi nal I ange.
Gnadtigasions leegitittinal seleetofat ledse Opﬁé’@@@ﬁ itﬂﬁ/@ispumsmle to

o
pithebedtds mgettepodint & eebvwhidito gormTaideudiepbshédétqmofile.

wel ding can be carried out in a fully automated manner

and therefore requires relatively little effort. It

| Bridieleskboptiopagzhblfgures hot-roll ed double-T profiles

whi ch have been rolled w thout coupling neans on the
flange ends to be converted to 5 double-T sheet piles

S Ehagauamibils Rinddaapsithian dﬁ“e'cr%' anl/é?Ttloﬁ Eé’#%é NGk&eafom the

al ong at |east one |ongrtudi nal edge of | east one
f dgRg@tiontgiven keley q&ﬁ@§§$ibﬂeeem60d@§pt%/0ftth€ lwpon mth reference

b%%\,\é&f\%gﬁrgb%ﬁ f\!vﬁ%ﬁ by deposition wel ding and

hen stogether with a web plate to
forma doubl e-T sheet profile. 10 Brief description of

Furt h det d f th
| Bk T eR BoSE BREi T ighe e PIRUSEPABE bR ven
beI ow of possi bl e enbodi nents of the invention with

%fere ce to the appended figures, in which: 15
$lre 2shomsan enlerasd Celaibiomt-igirealisheet pile in
doubl e-T form

Figure 3 shows a cross section through a first embodiment of a flange end, with

a connection profile fastened thereto;

Figure 4 shows a cross section through a second embodiment of a flange end,

with a connection profile fastened thereto;

Figure 5 shows a cross section through a third embodiment of a flange end,

with a connection profile fastened thereto;

Figure 6 shows a cross section through a variant of a flange end that represents

a first, alternative solution; and

Figure 7 shows a cross section through a further embodiment of a flange, witha
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Figure 2 shows an enl arge‘d detail from Figure 1; 20
Figure 3 shows a cross section through a first

embackiozeny of a flange end, with a connecti oﬁhﬁﬁﬁ%b&o‘%wzo
fastened thereto; Figure 4 shows a cross section

t hrough a second enbodi nent of a flange end, wth a
connection profile fastened thereto; 25 Figure 5 shows
a cross_section through a third enbodi nent of a fl ange
erf@nneglionprafiledastiened trerpicof i | e f ast ened t her et o;
Figure 6 shows a cross section through a variant of a
flange end that represents 30 a first, alternative

s dPerdriptionasfta Rugibree of esflovdinferts @3 $hs @dldr@ipnt hr ough a
further enbodi ment of a flange, with a WD 2007/ 082619
PCT/ EP2006/ 069920 7 connection profile fastened

t Neveatioe! SRRBERHIdY b qaﬂd@ublé-mﬂhesfhown lﬁ'ﬁq@%f‘féﬁr@pﬁéeéé‘%b 12

|nvent|on 5 e steel sheet pile 10 In
s Pnllanggsr & 114¢ ofiplirss Blena afetymmpetradé oidet $rasmg¢sle 10 is

1 f 1
oot by At dehtro IBRE f IS XIRE 122 . R PlaoB bbugmety 18
A%@é@ﬁobem\faa@ tlod twyrﬁmgey 148 14e>pt9qmim|mwemtrtehﬁrstwne of

|arly, t f
S RERy o, ™k 8B BB FNGRS . okt secd B FoRdE cho termed
f ﬁeegﬂs menslie$21 e t'lEHefTﬁﬂeé-@f fH esM1er1 45t $ackBaway from
?}'6 e{}ﬁ SIdSOf {]heflan ges 14, that face awa .
f PSSP HE JEBCTR R @Qee?tﬁ%s'fj%ﬁaez%u?@ flangr eutey sides 20, 20
2@re sﬂ'ﬂikﬁafﬁtiaﬂ!?ﬁiﬂar@éﬂaﬁfd péifesdié0iar ?cpthe ﬁ‘rrs? g%‘ﬁ@sc#fasnfrﬁrﬁétlry 16. In

pl anar and perpendicular to the first
sYiheTPdinEEnt sRownheciiangei ineert sigho i, 16'rfe*efnaaai@¢ to the flange

I BORS sﬁé%e% 1f0 }_&gwe%re sﬂﬁﬁa‘rﬂ t%l "Fteﬁ%ér.. %IL@[&%ST’[EIS ange inner

si des 20, . simlarl
pbides"18, th°e Cfduahg@q fover aﬁSangieie:s' h8re &n @oulwltratrﬁsa plane of

0 re than 90 the plane o
SR 0 o Lol P Bo e 2 T veDbie e paigrote the
ubegittdindlestiee dftiee fldmgrgi fadignal edges of the flanges

14, 14'.
Such a profile in double-T form can be produced as a hot-roll profile, with the
web 12 and flanges 14, 14' being produced in a known manner in a universal
roll stand. However, the web 12 and the two flanges 14, 14' can also be rolled
as iron flats and then be welded together.

It can be seen from Figure 1 that each flange 14, 14'is provided in its flange

outer side 20, 20" with a respective groove 24, 24' along its longitudinal edge
22, 22",

As is evident from Figure 3, these grooves 24, 24' are intended for fastening a
connection profile 30 to the longitudinal edges 22, 22' of the flanges 14, 14'. The
connection profile 30 shown in Figure 3 is, for example, a cornection profile of
the RZD type from ARCELOR RPS. On one of its sides, it comprises a clamp-
shaped lock part 32, which is pushed over one of the longitudinal edges 22, 22'
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Such a profile in double-T form can be produced as a
hot-roll profile, with the 20 web 12 and fl anges 14,

W 200809 opr oduced in a known manner in a uni ¥8t8Moos069920
roll stand. However, the wely 12 and the two fl anges

14, 14' can also be rolled as iron flats and then be

wel ded together. It can be seen fromFigure 1 that

each flange 14, 14' is provided in its flange 25
owRfenesyidBe Sangen14.mi 4 hand. rassitreotriev sidgr edvek part 3240 which can

alingoihisq |a°gﬂt'htsﬁghggtj irdge th|%4cas§4for éDS(Samﬁ :% g%e% gile with a

fromFigure 856 gFoove are
f dearesgmbpcl. Themiempmhappd dbch @al032 CEOtTfID‘?ISerEg‘I trweliraigl curved
of the.f

14, 14'. The. 30
conTE B R esRrES 26 ARG Putsigtine 20 eo Heygroove 24 of the
exfmleem Ao BEEIghOBiripr 98 WHicrPhed B &idtddalntpend rrmmr side 18 of

. _On one of its sides, it conprises
cI ﬁb"angﬁéﬁeJ hedwe geipe 362 38upeteR @ @%Wb@v\éhlcb@ bounded

ofrebR@artiHY 4 e Pakr o4 22, 22' WD 2007/082619
PCT/ EP20 6/ 069920 r8 o?ﬁ%ne of the flanges 14, 14'

and, on its other side, a lock part 34 to which can

g%ér:{%i‘éoé ﬂg’tr%ﬁfdg%é%ﬁ onﬁgﬁﬁ%npof rg&e&ﬁé% gﬁﬁl Aoy fi IrSY be a given a

clramﬁe saanm dbm:ript:pardf B2 gatns ek oAl dfinherdgibyverupyedd’ with
Ho ; I* g es at the flange outer side 20

.rTF ‘f“'i’%e gr'd8viE 2115 SroRue 2 P“’é“ﬂfé’e'sfifa”@ﬁé iR asfismﬁg@md having

sta 1h}D:k385&W|’é"Chasb§%DEstEhﬁ'éllya@%hBﬁéd H?)%s IsBBfoN, %’Itﬂ@u%ﬁtt‘%‘cgroove

theflange 14. The two strips 36, define ’a |
BT Sy ERtags bl awaed: ébﬂmaﬂyw@yara opg@kgMégih "b" which

V\’ﬁ"é leﬁ&as@ﬁ%‘o%@chathfayfd B&; <dSS<C Ie&%}e'ft—??t’aglgvﬁ%og = b= (1.10e),

Figqure 3, there wl nowflrs
de'Rl PEallpLErmipt $ bnE 43 WheTtg@dMy 'of betweeofthe geoove 24 and

f
010 8o bugh iz Wiy SLECHRE e ELANER, Boo TG g cnw
t fit" ik tesgrobet js matymbsnaane@bhm as hap@el <<t 0fB5+e). The first
bottomis advant ageousl|y

* Simairerth RS Ren Toeke? 1 Fug, Biner S makeaan angld o wi

i Sheitﬂnﬁdj@ botme@ncﬁeuzd)l tﬁét&heé&ré@beﬁue& #0° GAd TR ’and ss freferably
e), 15 with nornal

%f” erfabl Zﬁ WOW;@E@lks‘f?afg@éateé ‘oppesiidie firse rrgak@év@ angle B

24v1ﬁ*ﬂﬂ|1e flange outer side 20 that measures between 40° and 90°, preferably

between 40° and 50°. The radius of curvature " of the groove bottom normally
measures between 6 mm and 12 mm.

As s evident in Figure 3, the inwardly curved strip 36 of the cup-shaped lock
part 32 has a terminal edge 50 which is situated directly opposite the second
groove flank 42. This makes it possible in a straightforward and reliable manner
fo produce a welded joint between the inwardly curved strip 36 ‘of the
connection profile 30 and the flange 14. This welded joint is produced by a weld
seam 52 which is laid in a wedge-shaped gap which is formed between the

second groove flank 42 and an - advantageously rounded - outer side 54 of the
terminal edge 50.
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the flange edge 22 normally neasures between 4 nm and

10 mm The depth "t" of the groove is normally
dionmwosisesied such that 10 mMm <t < (0.5e). Therfbisdos9920
groove flank 40 situated closest to the flange edge 22
makes an angle a with the flange outer side 20 that
measures between 40 and 50 and is preferably 20 45.

The second groove flank 42 situated opposite the first
makes an angle (3 wth the flange outer side 20 that

mﬁ@§ !ér 880 Q‘?ﬁd’éﬁ@ RrofD FRALL 90 ’thepfé?'rrﬁ %}oéegr oot@?egor}%«?aréﬂ curved

. The radius of curvatute
ncﬁ“’r}mla@hammlﬁt& M%émﬁrctnmambrdﬂmmtaly Zferwmdrw[ar to the

d d st 6.
S el A48 a7 oA bR B SRR conve
V\/rﬁlglhrel s I'sare shoed rﬂuerreearl YasiPPOSiHich tHee rrﬁﬁ@@ﬂdtengrrﬁi‘l)\é@ge 50
fl,ank Eﬁ% es it possible in a straightforward
o oF % OIS RPN (G500 Jank A2 RSP [sHEN G PRbEN the
t hendiniaizfilege @Vﬁqhetﬂahﬁe 3161 ahd H@Iocﬁgﬁé‘reﬁlbll QY | is only 1-2 mm

profile 30 and the flange his we
pK%H@JéE@U'By‘OA bﬁr@lf%ﬁtsothél@éhﬁﬂsﬁ WﬁW@Mer she mumded termlnal edge 50

Vedge %Edl'%ﬂce‘?fclﬂn W$ o r‘r’rmr%rrp%é’\%%@oﬂ]%roé\?ecﬂggk without

groove f advantageously ‘fou

ouieeylting tearfsagious Ipeobléres mrtrtnathe@d@tmcﬁﬁn oD 2R8I RRIRG $9.
PCT/ EP2006/ 069920 9 As is also evident from Figure 3,
the term nal edge 50 of the inwardly curved strip 36

hdheagroent Lé gHonmeinSFagivei T bah Sbearﬁrféﬂgé,(édmé@' srmpry during the hot-

di cul th d f1 ank
TORRCELEE Euirniaroater n Rapers. e Tlsusehta i e flanges

Flaﬂﬂelfoﬁ ref@fred &B%e%@rebﬁ@ﬁ&m ARk NHWEGE: the Jroove 24 may

rounded term nal edge 5 bears agai nst the sec
g P& B fingaiRoupged anaserqu@nﬂr erarﬂaecf@nbetweewe lven take place, for

| %Qghb@'rﬁ‘aé n%ﬂﬁur?% QErfﬁxBﬁ Ek ahq@{?rg f)li%ﬂm %\bles SKcourse also

rear wall
grpears'bre tfrbrara rooge  Wiick vieas etlrrmdryobeehedroileo mnnad aselgemshed
5 mfromthe

F% a dlsﬁa ce of. up nd
gr oove alﬁk i PROIRE 1%y ruling Ptﬁ'ﬁ”qgn O /i G- Jfjst " case of a
pwﬁbiieh's)gmrtdn dolablepT pebfitd,ithe Photdiezaeds cag B BAed TMO the flat

in Fi ure 3 can be produced very
PRAIS wilsr RgD R tgEnoss 4. 74

Figure 4 shows an embodiment in which the groove 24 is incorporated in a
thickened end 60 of a flange. The thickness "e" of the thickened end 60 is in this
case made to match the inner width "w" of the clamp-shaped lock part 32, i.e.
€ =w - g, with normally 2 mm < a < 8 mm. The thickness "e*" of the remainder
of the flange can then be made smaller if the thickness "e" would result in an
unnecessary excess of material in the remainder of the flange 14. Of course it
would also be possible for "e" to be smaller than "e*", i.e. for a thick flange to be
produced to whose tapered end is to be coupled a clamp-shaped lock part 32

having a smaller lock chamber inner width "w".

Figure 7 shows a variant embodiment relating to the thickened ﬂange ends 60
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rolling of the double-T profile. For this purpose, the

rolls used to roll the flanges are only required to

waveomstgiespondi ng beads. However, the groovep@dsimBisos9920

15 al so be incorporated subgequently in the flange 14.

This can take place, for exanple, in a machining

operation by nilling or planing. It is of course also
%3|ble for roove whi ch has already been rolled in

t é pE/IFIN rF@Ff@d‘i gﬂ@%ﬁaﬁ@% anfly 26C0ef togaigpible-bypradile| 2 1fgshown in

89 e tHkaP@%d”?ka Wédég%hﬁééjo@%rgg thdBLAF G098 B8 in this

do l e-T prof e grooves can
i rrese thevefthair maﬂrrpnmﬂrhiblmedal & étsthbdorﬁgxtunﬂdh%dgbarws of the
1 Fj 0 i,n whjch o
oendd 214 AGHY e BERHTRT sROWS T Fibiie Hot i Rggon oS made
f ltamgtch Feeinhbl ghkdiRS®" 'oetheoleah"liﬁsﬁame@lqgﬂﬁ aﬁmﬂ'n@rg s' Soupled to
rradeto match the i nner w dth t he

t
clﬂéﬁ“rﬁagﬁaﬁ }?ﬁ:ﬁroﬁé@% 24 @rejingerporgted, ﬂ)rvgexanyjle\mtrniiing milling
N BRINinG, % gﬁ‘@séﬂaﬁ &enfs PBY w F@eér@'tﬁlﬁﬂt@ﬁé‘d irea8 eQ{; tsﬁgpe The

r emai nder [ ange can be made
t ﬁ'é”ﬂ%?&ﬂrﬂ'@@sﬂs @rrmmum tﬂ1l01<4§®6$ f‘ﬂ"rtowardsuhinae::mh’sar g. towards the

e o] of the flange 14. .
SR R0 RS BhoivBa o LE R RS g bt Sshown in
srﬁﬂul‘eﬁdtﬁeanutée 'sidé .220 618theaé]bhgé@fdb@gebétlgntéﬁ]ltﬂly concave, i.e.
r ed to se tapered end is to be coupled a
RSBl S pIPRCS Sd6r hilei g G RulFeEpeiratic refetvel
cleasbesand aoerrew&t iR & Wduchb@iH & e/pSToMBoR rédétaABE when driving
%% relating to the thi ckened fl ange ends 60 WO
20771092 649 2pEtepheomundo920 10 shown in Figure 4.

The flange ends 260 of the double-T profile 210 shown

in Figure 7 are thickened in a wedge shape towards
t I‘fé""ﬁ@@é@t%ﬁi tHat Hzeoemmmery ¢mbedimeas shbauen Fleres 3, 4 and 6is a

RSB SRS of S Rord el B8 AHEELRLS SRRl ction

4pl’thiiﬁ Sam becbaéu@sekc&ianged evde conhectivat prafilkchs thé TR?ZU type or of
art

c4fibRebes rarhdRe [siByanabe o - BEBR RER. Sise types differing

| fromilherc@hadctldroﬂiroﬁ@mhé RBD hdd b ’In fArhisi diGhe %nf iguration of
h1 ?&%&al n these fl ange_ends 260 ch are thickened

doGhapR S4TRigure |7 ayhpavsy for PeRETRlE 53 GpANetion profile 230
t b BleTeB tyrfe frdVRREEL DRERPENDF Coulselit id AWBUSsibIkGo use other

connection profiles as long as they have a clamp-shaped lock part which is
pushed over a longitudinal edge with an adjacent groove an element of the

clamp-shaped lock part engaging into this groove

Figure 5 shows an embodiment in which the clamp-shaped lock part 132 of the
connection profile 130 has two inwardly curved strips 136, 138, the first strip
136 engaging at the flange outer side 120 into the groove 124 of the flange 114,
and the second strip 138 engaging at the flange inner side 118 into the groove
124" of the flange 114. Such flanges 114 are preferably rolled as flat profiles
and then welded together with a weld to form a doubie-T profiie.
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web 12. It wll be observed that in the advantageous
enbodi nrent shown in 10 Figure 7 the outer si de 220 of
theobténge 214 is substantially concave,
i nwardly. Such a concave ouyer side 220 can Inc?@ﬁ%@%mmno
rolled relatively easily and also results in a
reduction in the penetration resistance when driving
the sheet pile 210 into the ground. 15 It will be
o‘flﬁ'diret Bashowe axemulittong! esdbddinmémtordbowstartingFirguT es standard

, conn ctlon rofile 30 of the RZD t
7 19sbioRRT Pritheento PGS ool Tble Tiattia oo g dgea on te
r dan@:tmmt@hgegedtrfeoaan@egqu@e@mb@nm@h@éﬂ h@c@%u@@ tRéolution,
2%ﬂ’§3the RH type fromthe delivery ran

apﬂléfgjeb)f ﬁggslféqaq w@}q|%to hedlianageou g%er side 220 along
CQHQQ@&?[%H@H OefdgjeGZﬁ ﬂﬂ@ el YRS TQJH Ee'ﬁbt%@l&iﬂs a8%a double-T
the configuration of second part
FiRyalile oy behwaided fQQeﬂlﬂ(é‘i@ﬂll mdeasteethSandmr piesf plake230
of the RZU type from ARCELOR RPS. O course, it is
al so possible to use other connection profiles as
| dhghagd theepointace oat mlaanipcshm@ednly(mk mb,t thdé @ dlisfour ftange
p over a lLongitudinal . n -adj acent
g?%‘%“ogmsa%“e‘?%ﬁ% dofs feeerin A FeBCRaYsaP ccorresponding
ert@age@tgm a@t. t RbEM&IRO Bve 2R, @IIQ%& RasdOVER RN are formed as

ﬂéeln whi ch tﬁe cl anp- shaped | oc art 132 of

PYSrRlheLgh |Uéuqilaoom§rﬁ/®f thaveedlapgesrided4’ has two
StWél@éd-@aﬁQ:onﬂr@@trontﬂTSﬂfeé'33§t strip 136 engaging at the
flange outer side 120 1nto the groove 124 of the
flange 114, and the second strip 138 engaging at the
flange inner side 118 into the groove 30 124" of the
flange 114. Such flanges 114 are preferably rolled as
flat profiles and then wel ded together with a weld to
forma double-T profile. WO 2007/ 082619
PCT/ EP2006/ 069920 11 Figure 6 shows an additi onal
solution in order, starting froma standard double-T
profile; to provide a sheet pile having coupling neans
on the |longitudinal edges of the flanges in a sinple
manner. According to this solution, a bead 214 is
appl i ed by deposition welding to the flange outer side
220 al ong
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5 the longitudi nal edge 222. This profile, too, can be
hot-rolled as a double-T profile.or be wel ded
together fromw de steel flats and/or steel plates. It
shoul d be pointed out that of course only one, two,
three or all four flange ?%enents can be forned as
descri bed above and/or can'have a corresponding 10

CERQﬂgction part. Normally, however, all four flange
S are fornmed as descri bed above, although usually
only one of the two flanges 14, 14' has two wel ded-on

Cogg hlegtnpfl%r 9 fd!)ub?g T oy, 1 ngts%él%‘ :Pg‘-s ﬁ;" inéﬁ Wb aﬁ‘g Q%E’J\/\D

form ‘Sai avi

f | auhgRn eacken @ Has aa@:thef ha@ gRingake @Bb,iannAater sidel @aci@oam
the web, an outer side facing away from the web, and

tméromoﬁgq ghi aad g losgitugding! aed@@mpmdna sruphing mefeny, lgr a
Cog&&%ﬁ d& x 1192.4 |Lr‘8v11gi§d @5?%5&%& émeq i@inh 6 %E o%ﬁea&t one

| ongi t one an e e
c o fiphgenendyresd soxiptmg&nieahy famed Ibly edmdled (gvmvey\fwhmh extends in

extends in ter Sld of the flange al on th at
| e oW esideg ?#h e daneesionsthe 2 depshane Betiiiel 50k 4 |‘§;’S a
x ?E&f&%@tﬂahlgr stgaﬁe%cérbéé%ewdnhwﬁﬂ a®b éﬂngmﬂmﬁﬁbhyﬁy WitH38 the

and wth a
demnse 10-538) fp s It Hichandnwith & Aepeh mmgrwﬂvn the.ranggd0 mm =t <

05539) wmé?@é tﬁe Wﬁ&% of HGHSRES ;&%H@f&ﬁﬁggﬁhg Brd0e

ect V|C|n| € groove.

;ac csmestl i gceor@kr@ @ GainfHeLBERIL (e HERRVAS tlal%uﬁderdo&néjﬁgt
l'at groove bottom 3. Sheet pile according to

an)ngS’rYeb@tﬂOm he precedl ng clai ns, wherein the groove

p wi dt h lies in the ran 0.
1 %Twea“e Hoded %’P’I@eért}éb"r areggd%ct?(faﬁ hf%e“?“&r grgove
whepedif iiteh Bliepvandanga first groove flank, which is
situated closest to the | ongi tudi nal edge of the

fl| dbgte)atd< (ief F¢)es an angle a with the flange outer
side, wherein 40 < a < 50, and a second groove fl ank,

#hiSHaet silesdctordingtto QRRASI, tzeorthevrfe'rdﬁﬁtheggromeehafslaamst giodve
defj nes an 20 angle 0 with the flan quter side

whdlaak.vineh is ngatqcP clggst to the longitudinal e ge of the flange and defines
an angle a with the flange outer side, wherein 40° < a < 50°, and a second
groove flank, which is situated opposite the first groove flank and defines an

angle § with the flange outer side, wherein 40° <p <50°.

Sheet pile according to any one of the preceding claims, wherein the groove is
arranged in a thickened flange end.

Sheet pile according to Claim 5, wherein the flange end is thickened in a wedge
shape towards the outer side of the flange and has its maximum thickness at the
longitudinal edge of the flange.

Sheet pile according to any one of the preceding claims, wherein the outer side
of the flange is substantially concave, and the flange has its greatest thickness

along its longitudinal edges.

Sheet pile according to any one of Claims 1 to 4, wherein the groove is arranged
in a tapered flange end.



5. Sheet pile according to any one of the preceding
clains, wherein the groove is arranged in a thickened
flange end. 6. Sheet pile according to Caimb5,
wherein the flange end is thickened in a wedge shape
towards the outer side of the flange and has its

maxi mum t hi ckness at the !35 | ongi tudi nal edge of the
flange. 7. Sheet pile according to any one of the

precedi ng clainms, wherein the outer side of the
9f | Shegiepilesacsatsingatet dnyldng of mH@@d'%nﬁa‘FﬁeWF?rﬁﬁg% Igpgigone

It ﬁg%% %?§ £ gllog\tr{}égtlé ﬁgﬁ?ad? g%gg al fefst bROGH C%Mmrﬁ%dg%dges

one of al ns

1%%@1 gﬁlct zﬂ:@mﬁ[r@QM Qnd Sndbf AL (ﬂﬁﬁednﬁ@cllaﬁnsa whaRir e gfdo&lage
end. 9. Sheet pile according to any one of

pr alcedistarse sl fimhihe loppanding] edee plbie flaggse Whergingd “H‘a< sa 12
s grogve inits inner side, along at |east one
| ongi't udi nal edge. 10. Sheet pile according to any one

lgf Shdag gg g&ﬁi&hﬂg tGlzfiﬁgrfﬁre IINGE GirBockiihg &lﬁlﬁﬁV@sdc%tedalvntﬂ a

I stan rom I tudi nal edge of the flange,
v\hewrmﬁmonzprtpﬁic which has a m@mpEshmpd lack paghetaeh wippghed over the

t
=< Qe P 08 oo G S ¢ oy oy e
IcI gmp:s ﬂaﬁeﬂtuhtgdt klomitr? thdrlonpitudinad esgead tievangt e a second
ongltu e e W

10 th&ogrsge@a' tater oppesiie “tu’ggta \%3 ool AR 1o @P@&gé%“

t 0 idvitedik QUSlked eliphMicieeliRg&fat tl’(&eﬂd‘nbém@l% €a¢ingo saecgem)de b0
groove flank situated opp05| te the first, and t

cl Hifflasnaprschas gowmpnal edasaehiahis sitwled dirsgtie HE’RPé'éF %’F pyegnd
whischeRgages at the flange outer side into the groove
of © the tlange and has a term nal edge which is

191 SHadt Qﬁiledict(&ﬂingyto appi@as il 1 ewhdreinse aehidseagyr Bduid ihl ankdge-

12. Sh accor to Clal , erein a weld
1S SexHRS hmpl i gi’f%‘gb%g’e%‘h%ﬁ%fﬁ 85’%‘%1%% % T HiE
betopaRMed Il s&&0ond groove flank and an outer side of

the term nal edge. 13. Sheet pile according to Caim
[B1 Sbeet @le akewigigntot BlrimerinbndP, edgeinofhet tagminal edge of the

inwardly curved strip has a centre plane which is approximately perpendicular

to the second groove flank.
20 14, Sheet pile according to any one of Claims 11 to 13, wherein:

the clamp-shaped lock part forms a lock chamber which is .rearwardly bounded
by a lock rear wall which is situated opposite the longitudinal edge of the
flange; |

the lock rear wall is at a distance of 1 mm to 5 mm from the longitudinal edge of

25 the flange if the terminal edge bears againstthe second groove flank; and

the terminal edge is at a distance of less than 5 mm from the second groove flank

if the lock rear wall bears against the longitudinal edge of the flange.

15. Method for producing a sheet pile in accordance with any one of the preceding

claims, said method including;
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inwardly curved strip has a centre plane which is
approxi mately perpendicular to the second groove
flank. 20 14. Sheet pile according to any one of
Claims | | to 13, wherein: the cl anp-shaped | ock part
forms a | ock chanber which,is rearwardly bounded by a
| ock rear wall which is situated opposite the
Iongitudinal edge of the flange; the |ock rear wall

Sgbrofie s e Ttk Tditn 3 VI MOHS Bikenehdusead

amhngﬁastah enrfee il t’acﬁngﬁé/ﬁelﬁ lap Rlster aidel fdchg dwaw fionathe adhe
is at a distance of less than 5 nmfromthe second

g@@@?@DWPwM@mﬁﬁd$ﬁe | ock rear mall bears agai nst the

i tudi f the fl.

| Bty R hofina o iR Sherion. SRR P Lo said bot

t hsiiRE %ECH FH8oveGh@! (FBout&rdidd orat Red ohe6f satli g flahdes, along
hot-roll1ng a double T-profile including a web and two

f |aadgeet50nmfesae¢ fongiiudinalf ddaerg 62IA B50RHS barm@ra gyhgnaly; Ny

ut er..,sj de fa *
mﬁa“’?nca?s Jefith HitartehR widn Bioihe (AT il aiE 205 Gk

? ¥l andwdewelrlgtdgaﬂmusmbsa@ueowm <ttg (G5t e, Wiatre e & the
roI ing step, a groove into the outer side of at |east

rtéwbnessaf @eﬂmefm Helaesct viginifgof the g108¥st one of said
i tudi nal, edges, said grqove having a sub antlally
Waséepoe%%@ cdady [5opheygin wcazﬁ%dﬁ@ﬁ?fﬁ'@g Wi ﬁ g5 1P g
Wi L (+ e) <b < (1.5%*e) and a depth t
Iy'{aﬁ%ené&ls ?ﬁel)n%?%gl Q}]ge 10 M <_t<_ (0.5*e), where e
is the thickness of the flange in the direct vicinity
of the groove. 10 16. Method according to claim15

wherein the groove opening wwdth b lies in the range:
(0.9*e) < b< (1.1 *e).




