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I NDOL- S- YL- CARBONYL- SPI RO- PI PERI DI NEDERI VATI VES The
present invention relates to conpounds of fornmula (I):

wobareswiAi s sel ected fromthe fol |l owi ng gr oupBCT/@P2006/069920

(b), (c), (d), (e) and (f):1(a) (b) (O X is can be
the same or different and is CRMRI v, NR111l or O
wherein in (a), onIy one X can be O the other being

CRMRI v or NR111 ; aIkI ionally
substituted by CI@"&EETsP'hEy‘N DQL@L &&M

heteroaryl or sul fonylaryl which are optlonally
substituted by one or nore B, or is -(CH2)mRa wherein
RechaicaDReJd NRLR', C3_6-cycloal kyl, 4 to 7

menber ed- het er ocycl oal kyl, aryl, or 5 or 6 nenbered
het eroaryl which are optionally substituted by one or

\'mgrepé'%]e n{/éhtl %%@ér?ﬂ{/f@égg l@ é’FE @flezﬂﬂndélﬁﬁ@}rﬁ?m, having

@&e@traywlebadHMWO fgriges? pd sARCoy plikBLIReans for a connection profile

Sy S0BoEe b oyl RECS SR RGHGRCI ko ot o

@ﬁéétqcn@ dtnUDSS CbHICRRIrRYaaBESUnd A DIEY cBfinEichStofi@.

together with the indole ring to which they are
attached forma 5 or 6 nenbered heterocycl oal kyl which
B?ﬂ)%i}substltuted by (CO; R2 is one or nore of H,

CN, nitro, C -6-alkyl optionally substituted
by - NRnRl v, G _6-al koxy, -O CH 2-C2-6-al kenyl,

benzyl oxy, or Cl-6-hal oal k)él_ or two R2 may form
§k'§ho€|’f sted abest iRllgent dejehladr foum wa%@e$¢fmdea$|qaglyt@s 1936 in

BRI o B0 218, Bt R SRces SR 8 cdupfino ey e b by wedge-

sh@écﬂ)T?mdalbw?nltBn?raé dihbéregtmrsaadi? béltrwfba:rygﬁ eatl&yThe associated
tiona ubst i e -6-a ,. or

65”%\‘?‘3}!0” igﬂﬁ?'@wc%ﬂ‘@#%‘iﬁ 2 (??tﬁ’ﬁgﬁpi:‘&i’éﬁ %Q'Chzﬁ @UShgd over a

P A WELEAR o S8 oo

Rt:bducedrt;dtween dh@flamg@enémlmdrmmeti@n peofije., which are

optionally substituted by halo, nitro, G -6-al kyl or
Ci -6-hal oal kyl ;R4 is one or nore of H, halo, Cl-6

8hk¥t pifss irlddubid-Aaskm ifWhicH tHe'@upfingaXedry MedBrmed 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 Stahlpfahle 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 second lock part of the connection profile then
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oxo or dioxo bridge together with the phenyl ring to
which they are attached B is halo, CN, NRLR',

w@o06r8deky| optional ly substituted by CN, hal oPOI/EP2006/069920

C _6-al koxy, G _6-al koxy, G _6-hal oal koxy,

C3-6-cycloal kyl, -C(OOC 1-6-alkyl, -C(O NR1R11,

C(O-GCG _6-alkyl, -S(O2-C _6-alkyl, -S(O 2- NRLR11,

( CRR! v) n- pheny I or (CRMRIv)n-5 or 6 nenbered

ﬁak@ﬁdbmﬁs'mé@ @phpmflaﬁ%;endd}f afusines sheabrileel double-T form
I

%?@é ggﬁ%{%?t[g&eﬁioﬂ% se ec@gggftﬁgﬁf?% U%aﬁfge"gén?g?%ed sheet

pile sbasdo e "NWREE" sh€et-pilaiMalls (sud, fonatdnypleuDE 28 49 a@7).

by CN or Ci _6-al koxy, C _6-al koxy, C _6-hal oal koxy,

C3-6-cycloal kyl, -C(OOC 1-6-alkyl, -C(O- NRLR

TQ( QbrégsthIfé' %)él&tlon %%@PQ cE SRty 'shee?&%%wﬁlﬁ%uble -T form,

are G _6-al kylen
D(£Ctﬁ)3)3@9576pedpqsles theg (ﬁ)Ie NRngel betweel( B)e @ouﬁhraag keyld, portions

eI Bo e, esbersTaped GlHETIRE DRaRss0S RIS chhypdy. Here, the

Phcerridk WortidR | 6n 1theo dBitern side CBfO tHe Wé;n%’é;ehls m¥ended to taper
pharmaceutically acceptable salts thereo

pergiessively o1 theodinegtipn(afthedgngdiibidingl edgesef ﬁ@fmasu c
carbon atons. Accordingly, the present invention
includes all stereioisoneric forms of the conpounds of

O RE08/03NA481 TEwise NFopasds crédsing He vdadtish modulus of sheet

enantioners and m xtures thereof. It has been found

PiRY in ﬁ@U'@SrffJéQfﬁUé)Ydh'CI‘@F'ﬂﬂltHe(QL)te'hﬁI@@ of thedlangesi starijng at a

g fith L dﬂt?né&?ﬁ)% %eerBﬁéiﬁ]cﬁﬁQ' e&gﬁlﬁ, | QY ekt BRer® QM Sapered
e use of a co und ormul a or a

flaageranes ivhich lbqaratheemhpbrh@mns. thereof in the

manuf acture of nedi canents for the treatnent of

dysnenorrhea, hypertension, chronic heart failure,

Kﬂ@%rsQQél' éﬁe%t% RES f HSGbI@fT ‘I’cﬁ'ﬁPH \ﬁﬁ Wbdde-ddped coupling beads

cirrhosis, roti c syndrone, sive corrpp

ares@urokduqedabxu ety radling . ddpwessn \aacmn\smg deugiform formatlon of the

Vaso pti.de main

d .
BSeBRT EReadifing St oBiag R PhOHB IR, BedraRbiug ot withou

pRsREMY aTePeRsife NthaE SRR (cUBlindHeabg! INGLNE the ddife helght it is
class | CGprotein coupled receptors, are known. The Vi

keewptfor ekampleptcerllcitierh withea [seEPm, em%@r:elglats@m aubsequently
3
IR Shem Y e er g Vindas shAFY Brafl (Helof i mishing

Wﬁémﬂlontdlﬁth‘&stéebﬁﬁ)éélrplle% ixoubisEdorm drt@ilksignfigant costs and
ere it regulates water excretion and nediates the

By Birthesmore deac de sd%Y'a%égpthés@ﬁﬂQq RUiaiesigar itpRlspyfrequently
YBGRRASSA Qoép‘ﬁrfg Bé?&‘ué‘ﬁ]% rﬁ@EI ad mﬂs%bﬁépt ly has to be
vasoconstrictiorm, glycogeno antldlure
MUbHy\rewamedmyed;epdsnm\ﬂehimga neur onodul ator and is
el evated in the anygdal a duri ng stress ( Ebner, K, C
T. Wotjak, et al. (2002). "Forced swmmng triggers
Has AR PRAERE otk IddhRektith amfw@aé %Ie%@ruﬁ&ﬂﬂba\t/@ which has
stress-coping strategies In rats. Neur osci
abeady basd pejitivalyeounacteddepbeflange emdetu_sba afigitionally welded to
BRGS0 5o 058 BOP Yo L bR e termine
Bd@@@ﬁﬂ{@%pé}*‘bﬂbv@éresﬁlpa&ﬂtﬂg cdmnkebhed brsTlle BAHghé ButdiSside, or
regul ati on anxi eté@ I ndeed Vi a knock-out m ce show
wﬁeécﬁI@Q [ @htheh flange olowsyeEYPHAUCIS: His preldnseasn isprat without
G

o%é%ﬁ?gadgfg%e&r o&%gép is ?%ﬁ%dé)é VI/ee cEhce 5q$mnjr3’al éﬁbes of the
Recogni ti on and Reduction in Anxiety- I i ke Behavior in
Vasopressin Via Receptor Knockout Mce."
Neur opsvchophar macol o gv) . The
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downr egul ati on of the Via receptor using antisense
ol i gonucl eotide injection in the septum al so causes a

W0 edaogiecom i n anxi ous behavi or ( Landgraf, R ,P&I/EP2006/069920

Gerstberger, et al. (1995).3"VlI vasopressin receptor
anti sense ol i godeoxynucl eoti de into septum reduces
vasopressin binding, social discrimnation abilities,
and anxiety-rel ated behavior in rats."” Regul Pept

siips)andihe: fia.nge SyyEacq. 1QweRNast gerePéh‘élrglét'ﬁ%'m%tjﬁrI@anéCtU”ng
r%hei\-,(g%&“ 0 rIé?(ﬁlBE gIé@Sé’rIH ?hqe“sﬂeéln e tﬁlrsaélfba%n arises
centra regulating bl'ood pressure and Rear t

tdiatisady frtaqugnuy act nucleus (Mchelini, L. C. and M

Morris (1999). "Endogenous vasopressin nodul ates the

cardi ovascul ar responses to exercise." Ann N YAcad Sci
@)%ect]@lerh%%an%ntiohn the periphery it induces the
contraction of vascul ar snooth nuscles and chronic
inhibition of the Via receptor inproves henpdynanic

%ﬁr?ﬂe @géﬁof t&ena/rpggﬁﬁlgﬁ!%@]tﬁﬁni%r %tpg'gv@%tas E;Ié%%t/%he in double-T form
c&mpaBing \caapMigESmieBnY(fod) abWonRektiof %rofu%c%né@g at least one
antagonism prevents heart failure in chronically
longikdinetiedae of at Eﬁ’St@nPIerII‘@afJﬁﬂgeMQ”(el"1290’['011359'419])’[0 be able to

PR T eSS EeUp RS e, Al CSBPR{BnahE e ndiSoa coupiing

bgags keowh bithe@gdr oni ¢ heart failure, inappropriate
secretion of vasopressin, liver cirrhosis, nephrotic
syndrone, obsessive conpul sive disorder, anxiety and
%%‘i’u‘é?élsdé/secrﬂ&t‘f&'i df4e ity e red i ndications with
regard to t resent invention are the treatnent of
anxi ety and depre33|ve di sorders. As used herein, the

T mseSE T dR aREeB g oM PRICH IS & SIRINESHPIS iy double-T form,
EbinBYisingCa %ﬁﬂcﬁt Wéb%rﬁk%w@f%‘ﬁ?b@smoﬁvhﬁfhyéach flan%elhas an inner

noi et i1 eSi ncl ude, but are not imted option
sidles fading ethephlabylan reigar syde fph@gamM@nyylfronf Ither el ,and two

i ndenyl t al I I i ph i_ph ,
iHinnL BRBRERTY “la hour iR me b Rey st Rdypile’ along at
daeheny Isridituamél ed?@@fét @é@ﬂwhéﬂaﬁ%@pyl idenyl, as wel |

as those specifically illustrated by the exanples

herei n bel ow. Substituents for aryl include, but are

| . I , k. i - 6-alkaxy.
BELOITELYE %, Bt AXDeBR R & rds i hlenfIt He o8 feans are
forefeer P bYgrobea whichl brtedtly lin e eUterssiod of Beldasy entiflinge of at
further can be ortho substituted br\]/?two substituents

Iﬂﬂséﬁnﬁd@%@'ﬁ@”% 949a- He AhehwRdSft I?@UBI'@/EII MRANS gre no longer
fd?H@d e}I gﬁlgkeﬁlﬁgtgf%@ﬁaﬂ e RAG! b@b{/\é \ﬁﬁﬂ 2h ?ed 2ouplfhg bead,
ring tontaining one’ or et er oat ons
bel byceegj'obvemmbmmdmbbrparaﬁadnam thet flengedelid atomgl theiloggitudinal

ered rjng cantain two, o
Sas ey SRHSADr COTErOTL BTG utteargh SRARFaRDUsl have a
bl‘é?r'ldigﬁapéﬁﬂloé( BaRtolith | 41 GeWald®y cBRRZLIIRXWMdh engages at the
hydr o-benzof uranyl, benzodi oXol yl, benzopyranyl,
ﬂ@mgemabgr i5ide, inbetheograpva@iyhe flaege.opigheaigioeng can be formed far

REPR BTy Mt AR o By ) U GE PP ning the

Hbasie-BBRset pilkatiah islthu ThEaiath Hwddae- sﬂ?é@éﬂ'db%phﬁ@ ®eBd on the
bel ow The term"C -6-al kyl" denotes a saturated

Hange @Htero'if'dﬁr EHeRednerpd itosaadrdtiorailyi possiklagor the groove to be
Iﬁ%pﬁﬁqrﬁ efé?%lﬁt{s%ra‘u%n \?I rﬁof‘t@% I@ggato?rssc%&prqtsd‘%gb@ T profile. This
2- butyl t- butyl and the like. Preferred G -6-al kyI

groups are C-4-groups, i.e. with 1 - 4 carbon atons.

The term "G -6-al koxy" denotes a group wherein the

al kyl residues are as defined above, and which is

attached via an oxygen atom Preferred G -6-al koxy

groups are met hoxy and et hoxy as vveII ~as t hose

e - T 1 o o o s e - o
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The term "d- -al kenyl" denotes a carbon chain of 2 to
6 carbon atons conprising a double bond in its chain

wo ceoalokmy| groups include ethenyl, propen-1-yPCT/EP2006/069920

propen-2-yl, buten-1-yl, buten-3-yl, penten-1-yl,
penten-2-yl, penten-3-yl, penten-4-yl, hexen-1-yl,
hexen-2-yl, hexen-3-yl, hexen-4-yl and hexen-5-yl, as

wel | as those speci fi cal | y illustrated by the exanp
AR OprrapEed AUt fﬂﬁ@Xﬁmﬂw ha MERNNg apsrMids by rﬂ@rwy@r planmg It

g;{ Qféﬁaﬁt(%ﬁggelﬂ | 'r%l ¥9§|[§Eﬁ§)%rdm1%nh§ '?E)r ?ﬁ%@@ that has

enot es I odl ne
afigadyn beenomliee (rBltc) beTrﬁlaldhedrrrﬁe@haﬁrdaﬂy oﬂdrkgkémple by milling,
denot es a -6-al kyl group as defined above which is
B@HEg eeWFIRG one” or nore hal ogen. Exanpl es of

G - 6- hal oaI kyl include but are notlimted to nethyl,

et hyl, propyl, isopropyl, isobutyl, sec-butyl,

treat phrfeyred @mhodiment, tine)grboseidsts auselstagtiallye Veshaped cross
nore . F, Br or | at as || as those groups

BB viaeiSlerRhp g By PR MR boEPars Bilipe pan also
Be ¢baened off - 6- hal oal kyl are difluoro- or

trifluoro-nethyl or ethyl. "G -6-hal oal koxy" denotes a

G - 6-al koxy group as defined above which is

THE EleslEoo o, B ofool® s " i odt i BeaSetoendlpliowg I the
ﬂangﬁ haw thiivkhééé buh et Bireoindcinity obtree g]o,ovE afi bds the opening
as wel | as those gr oups_ s

[
MBS s S, e Beargir< S(d e Teleseblyibare) e (1.100). 1
h | t |
etsh@]e é’épﬁ{ﬁ &?Ee\r!r%%%g E%H?:bgrgfrﬁi f&£ &(ggg eq’t'g'?é X ¥isBince from
tmznlmngitedmabedgé\odltlaetﬂaﬂgtautrtdned roar Sacycld mmoifet is the angle

@%ﬁﬁ%ﬁb 1o BestardRts vk siupled pess tttaglwk‘fmﬁuda?alm@ of the
rz%% Eiﬂésflanﬁ’ggj’u?ér%ﬁécmgﬁ‘mt& fx‘*e% Iﬁ(the angle defined by

ently I oxy,
laai;ewd gaom\rm flamkl eppositehehai faret smt‘mlthecmng,e outer side, then
i ndi cat ed anpl es of cycloal kyl noieties include
458 FaTaBDY U evreratis O Rch S0y 1 | opti onal Iy
substituted cycl obutyl, optionally substituted
cycl opentyl and optionally substituted cycl ohexyl as
Whelstasl $I’fem<-:p|lsepmcdc6wb1aﬂT jorm msst hated ogndthet thickmpke over its

herei n, bel gw. The term™ o 7 nenbered . . .
ﬁ@w@rw@gb: GavRye™ indanelso haue RPN Mo thiskanehinag ends, in
éééenﬂheo@ogo@ cahse eraﬁgéd’ u?oﬂé ‘b‘ﬁhé‘ﬂwlékéigad flange ends, or

ers, 1 nc I Nng one, ree heteroatons
otaysleayef oomqnimomgtaperenkylgege amndsuirf whjcht base g ghmivegcan be

rb to d h | oal kyl

sm@%%ﬁ‘n PReob s ahelF L ARhEE e IR REche, e fftkngss of the

r?é ehda8tdeteRE@IDY BRGANSHATIth t"We st the clamp-shaped lock part
ependent|y hydroxy, G -6-alkyl, G -6-al koxy,

mhlcéilsﬁo@slmpledw@mo G - 6- hal oal kyI :

G - 6- hydroxyal kyl , al koxycarbonyl, am no, C _6-

al kyl am no, di (G _6) al kyl am no, am nocar bonyl, or

Earthemydn@mameasurdr@sﬂar@dﬂﬁfay Is®ves pefrbbve i ity inner side, along at

i ndi cat ed. Exanpl es of heterocyclic noieties incl ude

lagst ape |ﬁ@@'tqq'rﬂﬁ|t%iﬂq df adlanogsknd jag merqavgtketh in its outer and
t Oy f

BB S5 9L 0BbI3% BAP Rl Syt Q6 ) 880, o clamy

shidxsdd tackeuhrpyrayobé dormydd sy edriedlyy tl&;erlebylmalklag it possible, for

nor pholinyl, optional |y substituted piperazinyl and .
BRap R u0 GoupRbgesTamegtsraet higs Beringas [ sashigek o a single
herein. Substituents can be selected fromGC - 6-al kyl,

C - 6-al koxy, C - 6-haloalkyl, halo, CN, OH NH , as

wel | as those substituents which are specifically
illustrated in the exanples herei nafter. The term"5

or 6 nenbered heteroaryl” nmeans an aromatic ring of 5

or 6 r|ng atons as r|ng nenbers contalnlng one, two,

o, e o o o
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C -6-al kyl, G -6-al koxy, G -6-thioal kyl, halo,
C - 6-hal oal kyl, G -6-hydroxyal kyl, al koxycar bonyl ,

w@rooiog26@ - 6- al kyl am no, di (G _6)al kyl am no,  PCT/EP2006/069920

am nocar bonyl, or carbonyl & no, unl ess otherw se
specifically indicated. Exanples of heteroaryl
noi eties include, but are not [imted to, optionally

substituted i m.dazolyl, optionally substituted

exaRRAtioN prefie; EHahegm@,r@bmq doule drapvealspiallowsta eeraginyotation
I t

ShREddreetiofbrafle Yoini 001 FRAANGSURE kG possible to achiove

m»vercarajléq/sscttaxisi ihuhedhegt-pild walhy! , optional |y

substituted furanyl, and those whi ch are specifically

exenplified herein. The term"sul fonylaryl" denotes an

*h¥lsh@ep FPe %-?‘?Fﬁé'dqﬁgt Rﬁlbl'pﬂ@ﬁl@vﬁr YN Adled-foddt \Aﬂ‘:ﬂ%ﬁle in which

via a sultonyl” group term"one or nore"
thel Hargest arcHRraad h?4hotefath@d fvidersteet flats drolither wsbdsiéymed by a
\/\fn gh maybe |ndependently sel ect ed fromthe gr oups

BFERIAT ow. Preferably, "one or nore" in this context
nmeans one or two residues R2 and R4, respectively, the

rest being hydrogen. The expression "two R2 together
hi prefemed icaapeetian pepfile haki @ klamephaped do¢k oREAVRigH is pushed

O GRG pChERY PR SRR 0B IS B s

ﬁrﬁt@ﬁr@dNe ﬂanlb@ituate@nslogéstt tbethr@hbhgltudlhal odge of thadladbe and a
t he conpound of fornula 0 which either R2 is

5@%%@00&%}?@@%&%96%@@ iheufﬁ'ﬂ #ndni§etglamp-shaped lock part
RO A0 5 e 58 1 S e o e

geioe/ean‘)thé cﬁlahgglandhnaﬁnalternmpal ed@é Mlduis&muubtﬁcbdlr@(ytly opposite
=0" are: The term' har%néceutl acceﬁgéa e acid

E*%?d%‘?qqnéirsrog‘é? flankd €s°%$§ tsl'f“P RpeUrgfpanner for a
ReRPBbSNA B8 |a@umhth%8weugé%ﬁabea'§(apaﬁmﬂ>h & fofhedaSdtiheen the
sul furic acid, phosphoric acid ric acid, formc

aetahd glsnmeuﬂaracﬂnﬂ arm:luéercs@euqﬂ th@t@mlnalaeﬂgja Thecierminal edge

]p% tartallc aci ne- sulfortnc ferabl

Bt t Srudh¥e ¥oﬁ%"egc. aﬁeﬂ & ‘i%o%@”%p&éﬂ"f*? ci§ (Rreferably

bppréxirhatesd d@Ypér’ftﬁc@éarml e Beteid JeebvflahR 8Rd dhlersécts the

certai n enbodi ment of the present invention relates to
seeaisLareovefllank @ppeprdmately ot kaicanife) : wherein Ais

selected fromthe follow ng groups (a), (b), (c), (d),

(e) and (f): Xis can be the sane or different and is

TReRclampNsAddedriotk pher praferably af)ormenlay l@cﬂe chagatserb@vhich is

O the other being CRiR v or NR111 ;

@afwaéq“)(ypo'éfpﬁﬁ?cbr@{ 13 loghstaaruied W"@N 'Sois't'#%teﬁr ppposjte the
ﬁu%?}’@&@@ d?%&fﬂ%ﬁg)é' TRE sitd bPOS "1‘6%! cMHnBBr Bkfines the size
|ona ubstituted by one or nore or I's

aﬁd}ﬁib)smdﬁaoﬁ/\th'er gioovBanithe ftélﬁ,geNH?lﬂfouldIbréfewbjyd(w kgsyred here

tqQ 7 nmber ed- het er oc oaI k caryl, o
ﬁ’@&g@? doc é%aérwaﬁﬁ A %‘ﬁ "YRACI %md&mttﬁﬁéangltudma'
QMg@??tHH fléfg@lf@we grg?uﬁal éo@é l?éé]‘s(ag@)ns?tﬁ’e 8&condFroove flank. It
sjno@da}ls(ohg ensured that the termlnal edgeis ata dlstance 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
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C3-6-cycl oal kyl, -(CH 2)m NRmR v, NRLR',
C3_6-cycloalkyl, 4 to 7 nenbered- heterocycl oal kyl ,

w@eo7/o8wi9 5 or 6 nenbered heteroaryl which ar ePCT/EP2006/069920

optionally substituted by ohe or nore B,or Rl and R3
together wwth the indole ring to which they are
attached forma 5 or 6 nenbered heterocycl oal kyI V\,hi ch
can be substituted by (DG])' R2 is one or nor
edaby,a crUPkig rb@adcpr ugeg\y gppegtian welglmstThlmd@@osﬂlon

@\éldlg@"ggﬁl be cheg %ﬁhﬂ’%’@llg%&&nﬁé@n@nﬂgk‘%' erefore requires

enzyt oxy rman oxo or di 0Xx0 ge
tedgtiiahe fitte dﬁmrit Htes|thiefefmerpd$g|ble)foMﬁo¢4nolldch§!omw T profiles which
aﬁ{é‘? E%rq p@gllquwnbpu%c%g@ghr%!a?@_'og\;h[%ﬂé&gcg)e_n%% be converted to

I

AT oL TSt PSRRI VEIGIRRION BRI of o copplino bead
elongratlleasthorehlongdudipal edae lof at ldast onatfleagey Ithalabso p033|ble to

- -G 6= al kyl r by-NH R, d,  wher

apbig e Eprolif beas Wl SER{TRS oV BRSIHEndyetinrand ten weld
R skF12a8 Woctherdwith 8wéb Elé'f@ﬁf @M@H@U@I@theé‘(%r@hleﬂr e
optlonally substituted by halo, nitro, G -6-alkyl

C -6-haloalkyl; R4 is one or nore of H, halo C1- 6

| Kyl or two R4 may form an oxo or
|r@g cngl"g%t%igm%hxﬁ u%gth the phenyl ring to which

they are attached B is halo, CN, NR1R11, G _6-al kyl

optional ly substltuted by CN, halo or CI 6- al kox 3{(
turtgen desails and @C#’{QPE?QQ%OW thezinyehyienogarybe taken from the

o655 48 P of e e Ak eyl rencs

tor theGypRInded-flguoes,6n neidder ed het eroaryl wherein the
phenyl or 5 or 6 nenbered heteroaryl noiety is
optionally substituted by one or nore substituent(s)
ﬁglu?@ﬁesqlwof\koéfbl@&% sHcAHR o‘F‘é”s?He%'t bilg upﬁou!ﬂ@l'lofonq\'

6- al kyI optionally substituted or
G _6-al koxy, G _6-al koxy, C| _6- hal oaI koxy,

I k | Kyl , O - NR1R11,
ES@CJ&?%y%Og"aSa? §p|aré:é§%%1 550'% FiQL!{ i -§§o§2- NRLRL1
Rand R11 are H, Cl-6-al kyl, G _6-al kyl-NRTRl v,
-(COOC 1-6-alkyl, -C(O)- NRnRIv -C(O- a 6a|k|

FQJ@,’@ stoves alckads %ﬁCtIOB(t ongthﬁtefmb menhaba rﬂ@vggre@d with
; nis O0Oto 4;- 1 1 as
CI%Fm thgroﬁéc@uﬁdceﬂ ﬂ])?}(%gtept able salts thereof. In

a certain enbodi nent of the invention, A X Rl to R4,

Ra, Rb, Rc, Rd, B, R, Rl,mand n are as descri bed
gw%4 shys 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, with a



10

15

20

25

30

R' is H G _6-alkyl or G _6-al kylene-N(R v)2; and Rv
is Hor G _6-alkyl. In certain enbodi nents of the

w0 nooengieom, R1 is selected fromthe group consPCL/EPD0©H69920

H, G -6-alkyl optionally substituted by CN, or is aryl

or 5 or 6 nmenbered heteroaryl which are optionally
substituted by one or nore B, or is -(CH2)m Ra wherein

Ra is: 7 menber ed- het erocycl oal kyl or aryl, which
ﬁ@%”%'@ﬁdﬁ@f"waﬁ%@tjlth%ﬁe& by one or nore B, or is

-(CH 2)n-(CO-R b, wherein Ro is: C -6-al koxy, NR1R1,

4 to 7 nmenbered-heterocycloal kyl, aryl, or 5 or 6
Besbeptidonheft & noarther ofherabodimments obtted invesubiost i t ut ed

by one or nore B; B is halo, G -6-alkyl or phenyl; R

and Rlare independently Hor C -6-alkyl. In certain
?H@%@ééﬁs‘%@ Bile HQ% 'd%Yleét T 98m BRolv iR'ER lﬂ’é Wéﬁarlses aweb 12
resi dues se ected fromthe group conS|s Ing o

aadl dywodlargyesl k4] 14'0A ﬂrstaslam&@i;aymnelfrxeﬂﬁobﬁ/thmhest p|Ie 10 is

ocate the. 5 and/ or osition,of the, i ndale
PR By Hhe qtie, BRgentt fid fEtbs 1908 seddtta g B, sYiRietry 18
exteddh thedWedAthEl th‘fléﬂi’ng6‘1 ROt berperRiicUrly fo the first plane of
5-position and C in 6p05|t|on or Hin the

sYpOMItR H:; Thﬁr sidesiaf thﬁé|3699§)§|4t i1dhthet fagesthenwebel2 are termed

Py P M FE Y Bk by 8, At PESH W 8o S0y rom
tHeelveb Al are tBEMES fighgé butdresiffe 28] 207 omh@fﬂahbe outglddiges 20, 20'

In certain enbodi ments of the invention,

ﬁ@g@@gﬁnmllycplagalé{awmermr@gﬂabt@thqqﬁrs,t @Iane of symmetry 16. In
r nygn

IXPEBEaAL st A7 B8 st 157 E Bl 468 nane

phmrmmmﬂo,cao'l )Hawmmmt ajhtilarlyatbt'&?et]mm'rﬁeél pmet"htttdwﬂange inner

rovi at t all nd R3 are H at

Bids' T8 197 vl B dofflrn gindha  oBhirdh 405 cfdudge plane of

§ %Ofl'hfe%@tbﬁcé 'n)un%‘ergefzch?%\}é%Séﬁ‘ us@ﬂ to denote the
ar maceutl cally acceptable salts thereof, wt

hm@vtuél@at h@gesnotthalflansgs 1214R3 and R4 are H at the

same tinme. In certain enbodi nents of the invention,

group (a) of the compound of fornula (1) is selected

fsuema( Frdm@nd doable-T b @af 8 bloduted, a@e_t%t%h)ﬂroﬁlé with the
6-al kyl ene-N(RIv)2 and R1V is H or Cl-6-al

Wﬁb_fb'% abﬂ)ﬂanlgﬁﬂ‘} sl4qbsingcpragiugiedyin;a kpawn ﬁﬂ@lﬂfé@rallﬂl § universal

1 28 nk kil
ndeh Honflel oo I aEH 58 LATAETETAMIAR gbo be ol
agiiron|flatg bind ﬂmohm@dém&)gwﬁmounds of fornulae (I-
a), (I-b), (I-¢), (1d), (I-e) and (I-f) as
foI | ows: SHEET PILE I N DOUBLE-T FORM Technical field

rPB@ bﬁ'&%?ﬂ?h@1q Beeath ¥Iaﬁ§éaf49514 ?%%ré\g&% in its flange

e|n orm awngacnrél
bumngaaadae 2Qndoat/\/$tb Z oegpaatige rgraoge 2dr 24" atomgeics iangitudinal edge
Eéo il e along at | east one |ongitudinal edge of at

ast-one flange. It also relates to a

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 connection 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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sheet pile of this type conprising at |east one
coupl ed connection profile. Prior art Such a steel

web@enspwpid e i n double-T form was descri bed as PET/ER2086069920

1936 in patent DE 613 210. 4n this sheet pile the
coupling nmeans are formed by wedgeshaped thi ckened
portions at the outer side of the flange ends. The

associ at ed connection profile conprises a clanp-sha
pbere phihe ﬂﬁngﬁﬁ 14, Hisped ovip oshen dagea m PRIt 34 tpswhlch can

pedatipRhaRethBl SKEBLHIQOR iR cadh PRRIEIC AL Bile with a
e|ng pro uce weeh t'he tlange’end and 'cénnect
pasisehelocish&be qiaﬂnpssﬁapedolghkepél’rtm nmmgrmbs caTm triveardly curved
] in
BEiR040 Witich cBaraRa 25 M6 SHcE e 8P Infs Y Shideie 24 of the
h ;
eﬁ%kgr HTr%ggeér Q%nghti%%rgﬁbs%%ﬁ Rlafs fﬂ%ﬁ'a aﬂ%?fﬁ%e%de 18 of

the nane ' elant pf ahl e
e flargel 18y TARCGEICORTRPS3G) it defihe adlosk grisnmbzar WhZh K igpunded

P| | es plin ds have a wedge angl e of
Wl}ﬁ'&ty@] (}Cﬁéeacl”gaﬁggpendi ng on the size of the
sheet pil e, have a hei ght between 15 nm and 20 mm

Associ at ed connection profiles have, as in the case of
Brfore enivelber deseirsian isgiveroed bigties 8. there vall pow, first be a given a

AR Gt QEROERmANCE, b B SPE ot 24, 2w
feféféncbqoM:@awdz Ch@grees 24\ whivhlislbyranged e a flipRer end having
StrIE whi ch engages around t he wedge- shaped couplin

Bdhigrress Iee. haaasabsiandally Vv o"é“apﬁﬁiocrﬁs%t??%ti(ﬁhta“hpé%g“e groove

t npn
BLIR B RERR s ORL e AP RALRA boB 8 i, o which
|st dipessidries $L01:h:thabl(@ HacY Kdngd1dnd), qfre&réblyt(ﬁfﬁﬁe)s IsiebaE (1.1%€),
le-T f to t t file, t
Bt SrosmefieeBgmes o % fistn. dhetanapecs eecpitf deoies24 and
fr2 flé’rﬁgj}@ eﬂbéezjz n8fs&ly ﬁiéa%u\’@é b&twette4 nflr?irar?d(al@ﬂhﬁ THe depth

28 19 . To |ncrease the section nodul us of known
%iheéthqogr@blveesnommalbuﬂjh@nmcfr@drﬁuobahatmo BINGHI7< (0.5¢€). The first

BlsRPRoTRnK A i afear SBRES B oS 8 271 e gl a wit

ﬂfecﬂ'@ﬁ’géiéméﬁ*@ld/e 2blahgt mdaguidy B&rRe: HOT Hh@Boomndnie preferably
outer side of the flange is intended to taper

6ﬁogﬂ&§eo@mq/ grepveniianl A3@itugiechpppasit Hiegfitst dnakas an angle B
I R N e i L

detwadetr 40F andn50Y. The edding bﬂcmh@tmét"é'rofsthéegrobvé bettom normally
flanges, starting at a defined distance fromtheir

MeRgHERP ey B¥N 288 W2HAM-t here remai n t aper ed

fl ange ends whi ch bear the coupling nmeans. Known st eel

sheet piles in double-T form havi ng wedge-shaped
Asupleavitprivendsgance3 pﬂmdmm\entdllyycmed rstriip B6gof tHevepeshaped lock

hi f f.th dge- sh
D502 hae siciingl ddss” BavER I sitbieg iy otipate theysecond
YrdoveUlankl 40| 18$ ma-R%sE?Péé’és‘Polbhﬁta tRfg Ik anBgafsble manner

all have the same height, it is known for exanple to
’roolprodh@ena\nwhld@dcmm’mbetwge@stahehem\gatdlyan@rved strip 36 of the

BT sP e 3 Bhe 05T hadeg %, THR el BT St Eh 0oy a wela

séamss2ethishestiaigi ihes weddouhased ghprwhieht |§|1’0Smed between the
significant costs and may furthernDre lead to

ﬁ@CQﬂﬁegﬁquﬁd@nbLﬁ?eﬁn@laﬂe aqvaniagreushepuanery Q}&%m'ge 54 of the
@] %%tlé%d ng bead is inconpletely forned and
sequently 'has to be manually reworked by deposition

vvel di ng.
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It is also known practice for a connection profile as
descri bed above, which has al ready been positively

w@ooieglieesl to the flange end, to be additi onal PgT/MRiod€0h9920

to the flange ends. For thi% purpose, a weld seamis
| ai d between the term nal edge of the upper, or |ower,
strip of the connection profile and the outer side, or
i nner side, of the flange. However, producing this
weld seamis not without problens if a relatively
t Aal
PRI RS evident BoRF FiclRe o5 el SR SHBR o PORRTR Myarly curved
skeipaB6 viedsy avmehetrer‘epiarﬁeacﬂajwrn@ uSJIa@pemmmatélprparpendmular to the

connection profil d the

PR Oupuel TeRs Popld oisrsedts daudRies abeiguetal in s centre

F NPEt3 ¢ r@sfh'o(/v%t th‘ébl \ &Eetlhe\{vﬁfcﬁs ! rdUheRlt {ePminat edge 50
provide a sheet pile in doub orm conpri si ng

beaqsl agginstding Jeoond grmnecﬂarm 43y afnd ¢henloteayance |edween the

RRGAngl g Lot B a1 R reltBel P b2 LBy 12 mm

(P hAad Heaps gﬁ‘@ét@r maﬁosmhb]a%we@erw@ﬁnﬁh@aqermma| edge 50
coupl i ng beads known hitherto. General description of

ey bevaingi distanse @fr BB ot Sinvefionotheiseserd igipgve flank without

S AT o6 S ol BRI o 20 sgem 2.

each fl ange has an inner side facing the web, an outer

s de facing y fromthe web, and two | ongitudi nal,
dhgeoowmd a‘-f@d‘"stUElgMﬁ% 3reath e fspduceshMprycsimply during the hot-
t ispal
Rifd b8 RABIET bEARE PR TnsHRALbYE (1B rofis BEedla Rl the fanges
preeseiyt reqlmwedttodmvet b@'remqmidlmgg bmadsmsHamvép rthrecdgrbgve 24 may
oove .whi ch s in t r si de of _at | east one
g(sgn*@% '%crora?ra % éﬁ%U‘Ffst/gl’t Aangedye. This C@Ph@%e place, for
BRAMBIe, lil& ?rPéb‘Pﬁrhﬁg dB%‘?é‘ﬁorﬁr@y Hﬂlluh@r&eblahﬁ{g'mﬁlsbbf Bourse also
t hi ckeni ng of the Tlange end wedgé- shaped
posspbhen@oro@ogrobm Whloh gme@oahreaﬂycheers fatledr portat &¢ finished
into the flange en a on i tudinal edg
ecBehitly BErmatrisn bR i aPdedh dRvufd Shoti s of o
h@mdato@lemm e dw@ﬂl@ B3 Grovuidd 20 2nvande/ rdiletMptd the flat
strip which engages at the f ange outer side into the
Qfo'dﬁ/Whtﬁh iste fommathgeflargiashi4 1gf-oove can be fornmed far
nore sinply, i.e. nore reliably, for exanple in the
course of hot rolling the double-T sheet pile, than is
Flirire s ehvivs hara e\mtgﬁmehamedvmaunhe @ob@@@@ﬁs ineerporated in a
fl ange outer side. Furthernore, addi ti onal

Hiekansdends0 oha figngey ehe 8“'6‘@"9%%@? BBF@( ickened d'end 60 is in this
é@?ﬁfé@fﬁh%a'téﬂ et ek haggener o@th%%?hﬁgpﬁ%p?eﬂiulg'cﬁ Phrt 32, ie.

|scan carried out for exa
H&cm -rd, rvgth)permallyoﬁ mroy< |\ £ Bimo. dhepthaokinegs "€t" ofgshalremainder
le in a |veI str forward nmann
B B, Boriar o 4bSn Heotagbraiar ot higkiesSh@ rvouidiegt in an

IREOGEYSERA) la)(cesfso()f %@é’ﬂﬁl% e Fembind@r oPkREIBAgEO™4. Of course it

grinding.” In a preferred enbodi ment, the groove has a
wu@t alsoibel mqsswle rﬁ@ﬁ’@d te bessmalit tham "eﬁ"t ke.dopadhick dbhge to be

pRAIEE o8 Hhg%B ARG B df S8 POR0 G b e ockart 22

ﬁﬁ\_\’lﬂgtaaﬂﬂéll@"IMclb@hémbeﬂmnfa@Wm 'w"| f the flange has a
thickness e in the direct vicinity of the groove, and

b is the opening width of the groove, then (0.5 e) < b

F'sdut% gn Is a g\faer[ e%gr}\r%%c&lge% élatul%to the |cl§ %)61 %ArL%e ends 60

If sis the di stance from
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the | ongi tudi nal edge of the flange, then 4 mfm< s 12
mm |f ais the angle defined by the first groove

wo b@rikssig uat ed cl osest to the | ongitudi nal edper/@bP20béres9920

flange with the flange outad side, then 40 < a < 50.

If bis the angle defined by a second groove fl ank

opposite the first with the flange outer side, then 40

<b < 90 but preferably 40 < b < 50. The steel she

powniin Figwigl 4- The dlenoresndsas@0 f dba stosble- mr@nwe%go shown in

{
B oA e Be o Bt Loty 22020 i i
gasm%veathebemamnangetdmknesmée'ofat tthe IommJ(Mdedg@ngéz of the

2B I FBoaTaER o FERgUEP finTURiGMesRge! s made

St i
%oa@%:t 0819 5 A B cpes

theeﬂanmnd hBEpedroaveis Fhate ingoporated; forbexaaopipl tadrqblmg milling
her nor ave a roove

ot BRI Biest nencarn RS OUBRAGE HishEiSa i A4 tfbwe. The

fange DHANGR @ EhiRiAturA tBICRAYSS 1Ot RowBrdst theOtdritfe, 3d towards the
i nner side, these grooves nmay have a snaller depth In

wehi 12 oH thlhl@e @bsepesaied inoer @@vantm}oweeﬂmqwﬁent shown in
EHITS 72158 by, SRE" 880 s P [ bRy comcave. i

L:anrv@aeinwbﬁtﬂy saung @rwanelcﬂn@msnaetszm af fdct.be rolled relatlvely

Furt hernore, the double %r oove also allows a certain

pasibt ‘?%a@P iegtlte ghadedy H)rb'l”otf‘ﬁlF@f\e&aﬁpﬂ\fﬁs'ﬁ@ﬂcﬁé"’he” driving
sible to achieve fewer angled

gHec |on ?%1{6‘3@6‘% eg{ro@ﬂﬁe wal | . The sheet pile may be

a hot-rolled profile or a wel ded-toget her proflle in

h t fIa are forned by ho oIIed el .
il Selpitios AR cremapTHaTBOOIEIck ShPwpa FidTas 3, 9and 6 is a
géﬁrﬁé‘d\}ﬁﬁd r‘biﬂl’é“@@tdfotﬂemﬂ)'ﬂ ehﬁéﬂaARb@U@RWSdTh%Cgonnectlon

pushed over t [ ongi tudi nal edge wt
rtéllmdﬁaMteagirlw@xehamged/\inr@ coheegjiomoprofileasf thef IRlelt type or of

B R B SRS R SRR g S8t
ABROHE! orinetibn pdfile A thd RZ T hpy@omhap estmsositheaddnfifafation of
an inwardly curved strip which engages at the flange

e secasiddleck west 3hdigHeso shevs; ey exaanife. arr@nrastien profile 230
LEE B2 OB ARDE IR A, O oS8 i oAl o ater

a@@haﬁ@nrprdﬁiwwss 6oy = Welydhaeam tlaniieshaped ilock part which is
wedge- shaped gap which is formed between the second
greiRk OvPhAKkloRAHUGRabadge witienordiprant glavRarneaigtent of the

ed str has a
@E‘ﬁ%ﬁrgﬁ %kﬁ'é)c ﬂhéﬁgsatdg?ge er ablgg1 appr\(;m rrateis

perpendlcular to t he second groove flank and

FPE 3rRiidns IR STaramgeah RpURIohoBR SYaPb-SHBrarash part 132 of the

f:@rﬁrﬁ@:t@n' &r%hlecﬁgms W Wér@ilyf %Né@rghps bﬁ?“di% Bie First strip

rear wal I's situat’ed opposi e
naa@ngagmgaat tb@@enge outer sidexige lnttﬁﬁbe giroeven! 24 nf the ftarige 114,

A ToF SRBEY B 138 eROAFoR BB b8 nSer se Rl il orcove
1he bote figade Wakl suu%haﬂar@e@l F1ARES p@éfeﬁam?]rbnbcﬁ a8Mat profiles
fromthe | ongitudi nal edge of the flange i

aed themweliggetopeties valhaa M@dd ihiorgez dﬂublgrBeml¢ | ank.

It should also be ensured that the term nal edge is at
a distance of less than 5 mMm fromthe second groove
flank if the lock rear wall bears against the

| ongi t udi nal



edge of the flange. According to a second aspect of

the present invention, the coupling neans areforned by
w@2aogdeing bead produced by deposition wel di nBCT/EP2086/069920

deposition welding can be darried out in a fully

aut omat ed manner and therefore requires relatively

little effort. It is therefore possible for hot-rolled

doubl e-T profiles which have been rolled wthout
Eigune | G gshrwh sabraddiional asrjetiemds eilale teiiier frem 12 standard
erT et pi uls t: depasi ti

(0", RS Lo g A2 SAUPE e PAEHEL BBLOAAT means on the

lomggutindl edgesdftheoflarages| inas singuie nMdraregeActdrding @l this solution,
ssi b to apply the coupling beads tq w de steel

Bk s rcpBRlad b CoabiRG VTEROre nadeop Tl Fitg 220 along

' p e [W-vey )

RO FITRLAl eRg 22 PTRSCRIRIC, PRR. 2allbD HRLIRREES a double-T

pestfilé bsbamkldet) togetyersranh witle siesl diats amd/oastebplateen

fromthe description given bel ow of possible

enbodinents of the.invention mﬁth reference to the

RPRIE Bef haiHteRB oul thatttifcdbursd @aNe ohe s hpysthded Pl four flange

section of a sheet pile in double-T form Figure 2 _

slepigntasaeheafejereddes descriibeshabpyripador gEngiave 3 asi@aponding

o1, SRR RASReef b by SERECHARR et e o

Festribedalsh@\salidoaghassuathg oinBnoihd o ek two Feegsd 14, 14' has two
enbodj nent of a flange end, with a connection profile
yeldesher conReeeian: Prefiesr3d.5 shows a cross section
through a third enbodi nent 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 enbodi ment of
a flange, wth aconnection profile fastened thereto.
Description of a nunber of enbodi nents of the

i nvention The steel sheet pile 10 in double-T form
shown in Figure 1 conprises a web 12 and two fl anges
14, 14'. A first plane of symmetry 16 of the sheet
pile 10 is fornmed by the centre plane of the web 12. A
second pl ane of symretry 18 extends between the two
flanges 14, 14' perpendicularly to the first plane of
symetry 16. The sides of the flanges 14, 14' that
face the web 12 are terned flange inner sides 18, 18'.
The sides of the flanges 14, 14' that face away from
the web 12 are ternmed flange outer sides 20, 20'. The
flange outer sides 20, 20' are substantially planar
and perpendicular to the first plane of symetry 16.
In the enbodi nent shown, the flange inner sides 18,

18" are parallel to the flange outer sides 20, 20'.
However, simlarly to "Peiner steel piles”, the flange
i nner sides 18, 18" could also forman angle of nore
than 90 with the plane of symmetry 16. The reference
nunbers 22, 22' have been used to denote the

| ongi t udi nal edges of the flanges 14, 14'. Such a
profile in double-T formcan be produced as a hot-rol
profile, with the web 12 and flanges 14, 14' being
produced in a known nmanner 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 wel ded

t oget her.
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It can be seen fromFigure 1 that each flange 14, 14
is provided in its flange outer side 20, 20' with a

WO e®@pmgicive groove 24, 24' along its |ongitudi Pel/ERTIGE069920

22, 22'. As is evident fromFigure 3, these grooves
24, 24' are intended for fastening a connection
profile 30 to the | ongitudinal edges 22, 22' of the
flan%es 14, 14'. The connection profile 30 shown in
Lla "F§ for exanpl e, a connection profile of the
RZD type from ARCELOR RPS. On one of its sides, it
conprises a cl anpshaped | ock part 32, which is pushed
dver St&lsheehpilé ongowhldiThidrme dgepridihg éwm(mr)endftwo flanges

part | G C8iiherdE SocBeisiy 1@5&‘3?%%[@@%%@&6 {if a8 facing
[ U, 68512,y GURNE|R (28, S09ahbl e KEPrkAl S5 £92), anc

| ock. The cl aped par onpri ses an
i nwar Wy loogitedingt redges6 (%l A2’ )engageslsat cohpllrfg angens for a

de .20 i 24 of h f
st ot Aol e dpast s loagH HERPAEE 12 d2) of at
si de [E&splonkhfta vgnea(‘ﬂ@ ‘M dHiatreniz&d fih RRaBthe 88u;§iﬁf Rfeans is

a | ock chanber ounded rearwardly b

ear (QsTSCIBY aEpoYe (262 NBICJeSanTipin e pategisingn(8), 20') o
Goral PLiashORt fiathe (1412680 aPfel: by fhdhulfief paoe (22, 22).

grooves 24, 24" with reference to Figure 2 . The
groove 24, which is arranged in a flan end havi ng

hi ckpbest Pile ageREding ston SAaimy i aIWfiﬁr%aﬁJ@do%\f%ﬁ“ 24) has a
secti gn gug v, tomis advantageously
roundg%bﬁ? ﬂ rngp%€8ﬂ2§%§ﬁ§§%ghlng width "b" which is
dlnen3|oned such that (0.5 e) <b < (1.5 e,

i < Bhealolmacanting & Glatn ™ oF 2 Bedh Brdrgpioids 28 has 2

and thﬁ”ﬁk@$ﬁ§o@gggﬂg% normal | y measures between 4 nmm
and 10 mm depth "t" of the groove is normally

di mensi oned such that 10 nrm<t < (0.5*e). The first

Fuicos StireChlh asiiifl et EGe. bihetRahndlda THEE 76 has 2

meas ufigsgreet@®erod) and 50 and is preferably 45. The
second groove flank 42 situated opposite the first
makes an angle b with the flange outer side 20 that
asu f - e -
(BB LI SOl orI5e' FEaTo BRSSPl tengo
nor ma(14y 1%&@5@&u&ﬁ9&@un&h§mumdwbhtvmf the grsove (24, 24') and
evident in Figure 3, the inwardly curved strip 36 of
the clij¢ %ﬂ?@kﬁ%g?‘ﬂ oK) by 8n ppeply Widikpnivhgreigdge 50
which is situated directly opposite the second groove
flank 42. This makes it possible in a straightforward
and reliabl e manner t o((pbejucle <g1viekgled j oi nt bet ween
the inwardly curved strip 36 of the connection profile
30 and the flange 14. This welded joint is produced by
6 viel dheeamoao bl thTIkith 8, Whefeiedge- shaped gap
whi ch 1's forned between the second groove flank 42 and
an - advantageously rounded - outer side 54 of the
term nal edge 50.As is S iromFigure 3, the
term nal edge 50 of thg?éﬁaé?%r q?t?@ed strip 36 has a
centre plane 56 which is approxi mately perpendi cul ar
to the second groove flank 42 and intersects the
Vat t eShQBbP@(BﬁWFQI%@ fonone of denpracedmgyelpng Weerein the groove
shows e e rounded term na
edge g%p rs éﬂggé Whgﬁﬁggbggh groove flank 42, and
t he clearance betmeen t he | ongi tudi nal edge 22 of the
flange 14 and the lock rear wall 39 is only 1-2 mm
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(and shoul d not be greater than 5 mm). However, the
rounded term nal edge 50 may be at a distance of up to

wG200m082609m t he second groove flank without resedT/EPD06/069920

any serious problens with tithe production of the weld
seam 52. The groove 24 shown in Figure 3 can be
produced very sinply during the hotrolling of the
doubl e-T profile. For this purpose, the rolls used to
roll the flanges are onIy required to have
correspondi ng beads. ijknﬁ%gﬁﬁove 24 may al so
be i ncorporated subsequent y I'n | ange 14. This
can take place, for exanple, in a nmachining operation,

m r planing, It i f cour e al so possi bl e

or bﬁ%gvie aRreRITalo ane &l die mEeredios (ciimsn Whgrgg the flange
f|n|s f df! n

or gri no’Il n t e&%égge@@ftﬁgq{mmgcg\élgh?g ttlpggrodﬁ)eaﬁ@h 34) and
prof i the, gnolmee@%o?%é)shama depth tavhdreincol  ed into the
flat profile which is to formthe flanges 14, 14'.

Figure 4 shows an enbodi nent in which the groove 24 is
incorporated in a thickengsh €nd (6Geef. a flange. The
t hi ckness "e" of the thickened end 60 is in this case

made to match the inner wwdth "w' of the cl anp-shaped

gock gﬁ%%t ?iﬁg gk%&g 5. o, 8he 8?“?9\!/1\%} e@g{dggglr?{s %Nﬁ%?em the groove

fl ange4;am'y keat bediﬁeaiﬁesﬁﬁfdrﬁrthefIohb@udlhalckdﬂ@é%ﬂ822) of the
woul d result in an unnecessary excess of material in

the rHaRGSUE: 14f). Whereinange 14. OF course it woul d

al so be possible for "e" to be smaller than "e* " |

i.e. for athick flange to be produced to whose

tapered end is to be cduphed sa< dPanm- shaped | ock part

32 having a smaller |ock chanber inner wdth "w'

Figure 7 shows a variant enbodinent relating to the

ﬁb' ckshes Pil@ﬁ@@or@ﬂﬁsto‘s&%@%%é Bre':c'ea gﬁclﬂums T\Dﬁerfellrﬁﬂ{@groove
ends 260 o he do e-T profile 210 shown 1 n Figure

are t (R4 ikhedas a fastvgumpyesfleike(40) wittdted desmtttertheu Idegltudlnal

220 ' ' h ' k "e"

at  tnBUnS I i) ARG SGHE E514D) RSP B iing B ngle
the ewRRdh&WBhgs BOYET Side @03@!03, therdifi s thi ckness "e"

is made to match the inner width "w' of the

cl anp-shaped | ock part which is coupled to the flange
end. The grooves 24 are i@@qr&gﬁ,ed, for exanple by

rolling, mlling or planing, in thése flange ends 260
which are thickened in a medge shape. The fl ange 214

has its mnjnmumthickness "e* " towards the centre,

ilTe. PhRalale @ﬁ@orﬂw topong of (g pre&@ds&@iam Wherein fhe groove
the a

out er 92314?? Eﬁgfﬂq%nﬁarﬁ(h |§étugu s?gﬁ?&aﬁb:}@e longitudinal
concaedge|(2é 2Ql)rcvfetlhe| ﬂavagejl(y4 o raral aosexawne gutose flank (42)

ol S0 sbiRd onnvsS Tha iy Snoifier sasdper@pbus Tnk (43 Sefines an
reSi ShAgess WRANNENKASBINSENER 20)) Ehaidni Nt o t he

ground.” It wll be noted t he exenpl ary enbodi nent
shown in Flgures 3, 4 and 6 |s a connection profile 30
of the RZD type fronlARca |§P§)°This connection
profile can be readily exChan (}or a connection
profile of the RZU type or of the RH type fromthe
delivery range of ARCELOR RPS, these types differing
f2om Bheetpilnaeaardingdelaing 14f WhaeeiRzD type only in
ternms of the configuration of the second | ock part 34.
Figure 7 shows, for exanple, a connection profile 230
of the RZU type from ARCELOR RPS. O course, it is

al so possible to use other connection profiles as |ong
as they have a cl anp-shaped | ock part which is
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pushed over a |ongitudinal edge with an adjacent
groove, an elenent of the clanp-shaped | ock part

wengagsawy i nto this groove. Figure 5 shows an PCT/EP2006/069920

enbodi nent in which the cl awp-shaped | ock part 132 of
t he connection profile 130 has two i nwardly curved
strips 136, 138, the first strip 136 engagi ng at the
flange outer side 120 into the groove 124 of the
flange 114, and the secorf® stBipP0(38 engaging at the
flange inner side 118 into the groove 124" of the
flange 114. Such flanges 114 are preferably rolled as
fiBat Bheét pibs aaml'dtrigetm ovd dEthd poeedarg elainhs, avinereih the groove
form l.e roflle I gure shows [,\tional
ol ut [2th 2R 1§ pirRoSy i FihicBer oo 08 PRHARY EtBubl o T
profile, to provide a sheet pile having coupling neans

on the longitudinal edges of the flanges in a sinple
ﬁﬁnneSheAbc;xHedaag)rdmgt i sCeihuf 8onwheaeine itk dtehgiesend (260) is

appI| p03|t| | di to the flange o r side

255, affetPheREm st feate Bhurds 58 uiEYRieOtoB o RE flange
t 0o, gAA Hee |f90hralkﬁhumdthﬁ<nés§|‘?élpblem'é @hgftudnﬁapéd@@(zzz) of the
wel ded together fromw de steel flats and/or steel

pl at eange (ZWoul d be pointed out that of course only

one, two, three or all four flange el enents can be

formed as descri bed above and/ or can have a

¢6r r eSpesdpilg aceortitg it@@nléadift theNovorating, clbmv\ﬁhereﬁrﬁ the outer
four flange ends are as descri ped abov

al t hobigR f)iqu)lhérﬂ%ﬂgﬁn@?%‘f) ig rﬁé’bﬁmt'ﬁ“ﬁr@@%\ﬁa angthe flange

17 ot B EREEE GRAERTRRGICER (Bhelois BftiEMeddd Zpo).

(12) and two flanges (14, 14'), wherein each flange

s an inner side (18, 18 faci t.he, we

152, $iabunieatioilig ko Snorh CRIES dotonddy PR dhe dlesve (24
(12), 242% man@émmé%é?@a ﬂgﬁg%n@?? 22'), and al so
coupling nmeans”for a connection profile (30) along at
| east one |ongitudinal edge (22 22' ) of at | east one

ang 14...14 racter t.he ¢
HaneSneSf bl ety M AT F5ibroded Tg\ﬂﬂ'@ﬁ BRERB & jgpst one
the ofiagdge 6118 Hadla gifdve (@R491n lte@fieraie { ﬂ%gﬁohé‘bt least one
14') along at 'l east one |ongitudinal edge (2

Shelongpidieabeder (124)- to Caim 1, wherein the groove
(24, 24') has a substantially V-shaped cross section.
3 . Sheet pile according to Caim1l or 2, wherein the

@800V EBheedpilacgorang) t@ dimlbﬂﬂﬂa grem@mmgodtam:m wHerein the groove
Sheet pile accordi ng ei n the

gr oove4, 24, 124, )1%\4,8 @"reﬂa'ﬂtogthsékaegsdﬂﬂom "414). Sheet

pile according to one of the preceding clains, wherein

the flange (14, 14') has a thickness e in the direct

18ci nBhgebpile becgdogvie ¢rzel of the premedinhelagnsovkeere the groove

24") n eni,ng. widfh b erein 0, b (1

.5 e) I(Eﬂ‘é 2.% é%geﬁbggl'%mj[ﬁgdpm &{‘}3 f!%‘gﬁ (a& 13’ Eﬂkﬂ)&r ei n

(0.9 e b (1.1e). 7. Sheet pile according to one

of the preceding clains, wherein the groove (24, 24")

Bas aSheptepiimgcwrd'tng to enwloRihenreeeding ci@msmwhéch is a hot-rolled
Sheet ﬁ# e according to one of the preceding clains,

wher eP %e flange (14, 14') has a thickness e in the
direct vicinity of the groove (24, 24') and

21.  Sheet pile according to one of the preceding claims, which is a welded-
together profile in which the flanges are formed by hot-rolled wide steel
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the groove (24, 24') has a depth t , wherein: 10 mm<
t (0.5 e). 9. Sheet pile according to one of the

w@e@cesiony cl ai s, wherein the groove (24, 24' PCT/EPBIDG6/669920

di stance s fromthe |ongitudinal edge (22, 22') of the
flange (14, 14'), wherein: 4 nm< s 12 mm 10. Sheet

pile according to one of the preceding clains, wherein

t he groove (24, 24'? has a first groove flank (40)

51t usligle ancibesweh 61R)ie ardieg by, aisted Rldge (25, 22) of

the flange (14, 14'), this groove flank defining an

angle a with the flange outer side (20, 20'), wherein:

20. < 8heeb@ilelacc@irgt tpidre asfctredipngcedingneainfis,t bemprising a

Pl r ot CORTRABTTaNe (Caoyvrish (ide BcriemBsSapaddophesr (32) which is
! ong| bu%é@bv@ﬁ% Iblg%tud’%@al)eog gﬁe oDl Eheth@]é]djaéé‘nt)groove (24,

a second groove Tl ank |tua oppOSIte
f | r st 24'andherain dbe @ndoygs ¢od.e24') hak g ﬂ@t grebven élsmhr(40) situated

le b wit he, f t de (20, ,.20 i, D;
20°< 50s80ld 1 g AR 4R B0 dangot Bieciingd 11 13) and a
wher esgcdfY grdove 5@nk1@-2)5§1ﬁ1%&ed3|d®o@ﬁé%@| it t an@Ne clamp-
of the preceding clains, wherein the groove

i s ar shargdilock pert (32 kesan mw&n@w celﬁ\daot siop (@ébwhlcmengages at
Sh
end (SBOIHEE Rt IR0 2 leifie IOEHE' @a1eF vt fikgange 14,

out er 181 eed(I2R0D) t@nfm”hbeeﬁg@rog@) Whiﬂ;hh@%ltutaﬁemﬂh(emy%pposne the
thickness (e) at the |ongitudinal edge (222) of the

f 1 ang&€¢ rooys flagkdd®)-pi | e according to one of the
precedi ng clains, wherein the outer side (220) of the
flange (214) is substanti al | y concave, and the flange

2214) Shest piles agcemiirtgsto ChaickB2swhémin & welyl s¢am (52) is laid in a

I t I 2 2 Sheet I di
on_ oSER EPEd: 9P IIgthds dons, Boybe dht 2#cond gropye flank
arr angﬁzﬂ drfd n bARPERR (54?69&1@Ié¢mm137ed§€?§%p' le

accor g to one of the preceding clai erein at
| east one flange ( 1 14) has a groove (124') inits

pnner 118 | o |l e ne | ongi,tudi nal

2hge Eheslpile godlingto Rt 227 a. virs LR 1HimaEedge (50) of
pr eceﬂ"lenlﬂmﬁéré\lvrﬁjrvé@%frﬁi Rad B%é]ﬂl@oylﬁnéz(ﬁﬁ) %loh |1;2é‘pprOX|mater
124) is rolled into the flange (14, 14).

Sheet pPpineadigtdasrtaiting SﬁﬁomﬁwérQﬁvetﬂ?@kdﬂ@bedl ng cl al s,

wherein the groove (24, 24', 124, 124') is mlled into

the flange (14, 14', 114). 20. Sheet pile according to

28e oBhtbe pikecrdorting! @i Gainh24h wiserainhaher oéhtesl plane (56)
profile. 2 1. Sheet pile accordj ng to one of the

pr ecetﬂit?fée(éISéh?rsseC%‘ﬁ SFoqwe flankel 483&%6@&'%&9% lolfs sentre,

whi ch the flanges are fornmed by hot-rolled w de

steelflats and the web (12) is fornmed by a steel

p6at eShaét pieestcopding tacope dofnGlaimsod2 tof 25hwvherein the clamp-

precedi n i Sin onnect| pr of i

ot e oo ok BRI 8 dadkSmbayhtAlE feawardy ounded
by a lock rear wall (39) which is situated opposite the longitudinal edge
(22) of the flange (14).

27.  Sheet pile according to Claim 26, wherein the lock rear wall (39) is at a
distance of 1 mm to 5 mm from the longitudinal edge (22) of the flange
(14) if the terminal edge (50) bears against the second groove flank (42).



pushed over the |ongitudinal edge (22, 22') with the

adj acent groove (24, 24'), wherein the groove (24,
wQ@400y/okmss9 a first groove flank (40) situated CPOBFEB100&/069920

t he | ongitudi nal edge (22, 122') of the flange (14,

14') and a second groove flank (42) situated opposite

the first, and the cl anpshaped | ock part (32) has an

inwardly curved strip (36) which engages at the flange

outer side (20, 20') into the groove (24, 24') of the

bbanagnkdfioiid dodordifl e Idm! 85 W AGeiE i diNaN &0y s at a

Si'tua rec 0 03| € second groove Ia

(42). d%ﬂanﬁh@feltasmthm aanor lomgthecseCoadrgradye fiaek €42) ifithe lock

wel d seam ' aid.in wedge- shaped ich i
o ot vAILED) bRer<adaing e devd gl ecos2e, Ahing Hande (14).
outer side (54) of the termnal edge (50). 24. Sheet

pile according to Claim22 or 23, wherein the term na
2dge B3 sbeet pike imdeauleyT fnuwedmiSir}g aaeba(1@¢@ndgwo flanges

Dt cort oo ek RSB RGBS tcing
G ai mikAweBl§LRidh diker %Féfét@@ Qb%ﬁﬁmh?@wé;f‘\trﬁmslﬁ@t\ﬁeﬁ €2), and

second groove fllank (42) pr oxi mat e inits centre.
26. stv&@tlobgltlédlaalc@d@eﬁg(z Baé @ﬂdc@ﬁcma 2ouphingsbead for a

wher ej d_|l )

e ok SRELERECARE Bk TR oI, A0R o a teas
wal | 668)flafdgle0b14 s14), tdﬁirédteﬂ@é@sihttﬂat hiee |conpling deral (214) is
edge (22 of the flange (14). 27. Sheet pile according

to O Biafused bydanrastionnaeidbige rear wall (39) is at a
distance of 1 nmto 5 mmfromthe | ongitudinal edge

(22) of the flange (14) if the term nal edge (50)

Béar sShgai pitt atdwrdimgaoriClagn @8ywhidhasla tiet2pll@d prdhe.et

pile according to Cl aim26, wherein the term nal edge

(50) is at a distance of less than 5 mMmfromthe

§¢C°n§h§éPBN@ afclcé%né 43)Clhim t2lge \A'/rﬁ@t‘f id %aWel%'stobémer profile in

bears agai nst the | ongitudi nal e (22) of the™flange
(14) . whith Beeiangssedd, riﬁf)earerfodnadlta' hotfrotled wide steel flats and

conpr |,Si n nd two flanges (14, 14'),
mheret g9ﬁ1$f§ﬁé % yaf% 7'@ é’an i nner side (18,
18') facing the web (12), an outer side (20, 20')
facing away fromthe web (12), and two | ongitudi na
edges (22, 22'), and also a coupling bead for a
connection profile (30) along at |east one

| ongi tudi nal edge of at |east one flange (14, 14'),
characterized in that the coupling bead (214) is
produced by deposition welding. 30. Sheet pile
according to Caim?29, which is a hot-rolled profile.
3 1. Sheet pile according to Claim29, which is a

wel ded-together profile in which the flanges (14, 14')
are fornmed by hot-rolled wide steel flats and the web
(12) is forned by a steel plate.



