GB 2 008 653 B 1 SPECI FI CATI ON - ' 65 - @

corresponding difficulties exist in its subsequent Method of Driving Sheet - k

Piles into a Rock ~lateral anchoring. After the erection of a sheet

pil e Supstratum = _ wal | Get hagog 65| er 1
\9/dr| Ving of the Tndrvidual sheet prTes, 11 can be necessary for tne

up per end This. |nvent|on relates to a metﬁhod0 (gf odrll&c‘@ of the sh "
AR £ PR MR W R Fn%er:e" ,E’égo,.n”ﬁ#‘é mﬁm

t he ‘g ually e : gi d
produm n ‘ﬁ'sg & pile wall and al-so for - Obhe@f|sHBH 1t 2an b s@g( emdupperend
appr oxi mat e ivbntfba Féldtéd to @ wlRERE Uediving anc hObitI‘igsh‘eé’t@ﬂGheIe&) bpkdcaredagdinst The
obl i qued ysheerphiewartd a rdck ubstritem Lpprefor thelge OO0 tisplademertnwhichnis issiallyaffe mi#vam s
i Nt ended fumosegiprodycings. sheet p"sWeléQnd spéorwal I ofasemﬁ whichgiriend @‘"F‘St

and ri vers‘\REﬁqR%"t'V orngt et yelém\#\wards fron(-%é 5@%7 3
shee uch an e
hase. SdmE BPORuAs PRy o %&?f' L S i
sheet pj | Guldakioer béh@duﬁ‘ﬁ a AHoaT M9 Waff 0175 mm&u&@hlmwaﬁs@r onaBide, GRS
be pl acedmus ba plagelin 4 §ub§t ttim, . wihich Breaugpoaetpip thetdeichni statd ftehe
driven st atiethetengieerihgofirtendendéoasteirpony of i fivenehdanty, %@&Qmsaﬂuep@rcme oKigNingr
end onI y,oraweawvmmal@we!en wfistfraqueptiyi ket | ng s?ilrs"B‘EtH'ér hes Wit'g?son
fust eq'ﬁfpryg diffgrgnges invyaterieypland, vz sfo cgﬁ&gu m of ct gade
fd, ﬁatﬁﬁ%ragagt& e Rek

for gréat gﬂ gvg;d;}ff T"% tpgv*g;
and in thig Shg N RIS s e o o TR bréagn e s
const r uct in@id@dr sr%ueﬁneﬁd'mﬁwr%nétﬁﬁr ak@t er way sTheamsyal nathgeofdwsting tua@ncnoman
berths, simestbe giiled to@prbdetermingd depzh ooCk substtheelarldwa!d§| pétbemeemllem@fo #B&ne
are ge@er provige aiseeure fixind. Eleauentyy. bowyers this 0188 d"vab'e Hmc .
i ndi vi duaTeqﬁ'F?éé'{"" qegth capnagbeach "‘iﬁ'ne anot herb‘:,gmie §f§:r‘:"a
df steel

' |nstaII|n éaé n tos'gst;y
t he Iand 5?} quﬂﬁﬁg‘* e le\ﬁ Olglatéof?é?@les Qsep,r.mhbdereﬁouasewre

fiXingggFr muﬁglad.\)yng daswﬁhﬁﬁéd bytah'bék 85 dr |aoalbb|ehoimkgmbwlth the amhoms irstherh grei N
drilling substeitune® ndttiavhiolf e lviver rdmofhe be adiivneompletely filled m@wemtegvhich after

‘obl i quel ysftéeAMdvmd be fixed in tt'h@ds%'am‘d“ bec aus éafge’}'wdé;'%ﬂt?'&'!‘% ‘i°§
at UI t e s:j/ﬁyeagy &tampllqﬁ te I'I:Ill’lg'lﬁ conctdn:;ngﬁahdtlﬁg l
the- SOLp’ 3 § rf'&iég ‘*? tgi bosigs B S AR arran« or m
of st e cgﬁgé’ ﬁ\@ gSI &E as is produced in drivinb tRds8 redi mﬁd’l@ c@§

| oosel y [ gu she &&theT;hes usuanﬂ;& h a - drdnot expediaip high barmihit arela, by that the ock

90 bor eholimen mwbeatdmdnytmuﬁmmrs i n t-Higavipeal efesbﬁigﬁqﬂébwwsteﬁb‘! the .
har nf ul i penetration fweeliakie ity gfrovided thetregkn ¢ ﬁlbe{%?' WP'! 'I“F-‘éhe mstgﬁe‘!: e,
whi ch @bt eibsustemis wpergt've gl adeeer n i) %ﬁ]n‘?@ hors

produces P@'E%Hb Ee&h Bek for gh‘;ép qee IH,F’ Very stgd

fixity phag @'s i e&é’é’ %pgecpw o Ing A @iriMe Plsakiy tageuﬂmsamm the
t heor etlc édewalyddg - concr ete aﬂiulhddhi&s‘mmielfatmfhat Ifehelbona:triction.is

Due to4e- 30F dndutﬁam'egioquomdnmhs a pro¢dss ctfd iternpamasilyi lgst fpy exanpls dug tre higw or a
conpact i ons k@bwm firew qclvnmheamleerqrano lorgesh r eaéh% onjy é QCtPﬁée'%gﬂsége‘E'&?/e

sharp bOt butg{gsetlrgovg derwa’tal.f 3 vi ng retan m?f|§ nﬁw@ ?l:' y gt@"és

DB

the bot tQ 8 'ejg W o vl ik g9al 1y o\ roja, | GiRleRer
Gni t alga onc |:: 113@ n ?; £ﬁc\é%9fow|tﬁé"&%raﬂfﬁﬁi bdhlﬁc%é &%'shlﬁ aﬁ)ﬁgsﬁiesw shbdt ipfdWall or
fricti Onal\l-s'ﬁbﬁb%c JWRehbd hastepaasat abbled t hdropaniedr vibiatians, foosxamplk fredolagoad in

fixity, prodinhdekb dvinyingolsrockyousebeieeoved | rmsthe Vicinitye\§brg mammgkf@rre&ﬂsﬂng which
su bst T at uibeiog Denepsarvan fare fop sw'tbmdw i a F be °31'G§5 theyisy °°I pile
| ar ge. For’“aﬂﬁ?'%a'T ?(9?13'?‘?%’ c‘HB r ’F'&?@W case Af eu e jfrtoof e

ng u a
nust f P WW& of\f eit in {hSV“ I NGq) aQe (b hé Whi[YHust Be fﬂa'e
possi bl e t &m:ré Bratidh; I easeacb&‘m{ @ rébklsh strﬂgmqﬂﬁiﬁg lsen S of
the pil es iieeayitn wms&tssameaacﬂﬂl the fogsd S A dnavoidable. Tthierd dttiérnd risk éhaothe bl
anchor i ng nedtériahhitends been raniteyd Witicdol reuchi dewa %a/splle wall will lose the holding lpower|of eesanphrprs
the fa®b ttioghle.in ¢rﬂerﬁ¢1@sswgmfmal|s@billtmf the % overgerviigiaalengih mm@m‘q‘\'%e |
condi t i oné'"ﬁh ”qqf %%%‘% 8y ‘F?’lt t f dyesting s Wil Bﬁfé’"fﬁa‘ﬁavdi B ais
its |rm

Wi I'GSSUI'
known, i n; jpﬁt%gé %13' ong r Cogksz}%?éﬁ oV I‘ ¥h§4ﬁlgr'efaﬂa I'ﬁtf\érft;r{oim
remai ns Efcﬁ |¥|$oft éu\‘fﬁﬂtu ring drel Nt O RekHREDEG] w eaasﬂoﬁd:lnl/ébl rBék .
whi ch, ggs cbﬁnpfé@l lo raemstewtaasﬂeﬁpuawelmsl 0% I subiaburdis Preent @6 Qinstelict shebtipile €
usi ng undemstﬂb@tﬂerthernﬁhaerlofmfgeektandingswalhan b owadis hygsifnple dtivirgof tHeumver exdsof tee.
Thi s procesyvhes aem'-dra@blelmlasublstyatum 'Sl g npact wilesandie #@éor%th?r;@;@él ggi!en sft rom
car el ess 4f%eseqt P‘I YIRin

bert hi ng dbe ‘é’"gﬁ?ﬂmhq 8}?@5‘?‘*&8"%‘%“?‘%‘?5‘8? pi | et%?fhegf’ﬁ%m Vo[ t(?ﬁ'g?ﬂigf tan be
bl asted, all | oose rubble fromother vibrations, for exanple froma road
i'n and the like overlying the rock nust be rennved, the vicinity.
Vibrations arising fromblasting which it being necessary in fairly |oose



a~Q non-drivabl e rock substratumis *  piles and to anchor them-
pinal |y where present, difficulties are encountered not only in
ggsary by sinple driving of anchors. Instead, it the construction of~the

2 0087653 B 2 measures, 1n which no driving operatlons mere - borehol e
di anet er, usual 60 to 150 cn}the : |nvoIved and |n part from

ot her measures, in gn x,e?ﬁg% e sit t}éﬁ" t%FZ l‘ &g&v ges
nvolved and |n |ch sit
Lt el e sty EocepPOr ENOI BSrehotesid tsh ShERErAcPHH atﬁopaﬂuast’t’
at | eagét th lﬁdﬂﬁet‘éiﬂi’nﬁfd?ée@ hicet @i ni Ng f otre@invéaitkziborehole diainBlef® sti¢haas t- he
bor edalrise flbnfamingipilésadus tcthe sasulanar i se 7o oaxtehtithat mghepi dile svalticen bie drivendn with
resul ttanmac;@(t)ofsm substratim could nobbet pil e vxa»%t %%t? @@'@YSIWEW{‘W] Wlt '{ﬁ h
| - e contall I I 1
g(r)nrrpg_?ch il jetcthoefthsel'lpl?essterﬁt{i1 ventlon?o creatnOt bexpansnon char?tj‘lg-:erﬂl:t'511 ogng@ gtﬁ WS 2?:“ :\'0
‘éﬁf n bIes stable sh e wa ex Iosuv char stl& g
for r&t I: Fiving 158/} ett h F Hg bdtnl ds991u§ g ot hfetal. If
eXp .|e§1e\£ @& sa harg, aﬁshﬁas.&rwﬁdnmﬁm 0 oatrmaa ﬁder\MH\Mbdhﬁﬂ hkes stab
sheet rpm sabstatunsis bmsene,)epdl ndixve lgbral ge s hdetbnhtnpg effthe qhibtay iribe whiop intswhics 10
be cormt:mqnizfoesﬂlclb%edtnllvm@ﬁ ttvlﬂevmgawer ends thefshegit pilerwally gre latgrtebd diiven, thep amh any
case nudser th%)?’e‘ﬂb?g ?""a' s even P{Rptics esi “?1‘%(&"63"‘#' ;'?Eel'fla'ﬁﬂ' gpatip!

shees pile wal-l, hut also has hitherto been necessaryGBozamspssa)tmer 2 (B,

oy ad o e peﬁﬁlriit.'&?'% i E3e hichirke. pét-.t;uaétum s

pr ese&eﬁ@?rﬁ?nt s mto e r ﬁl?estl tHeQ@Bntaihéls b

e&u |ﬁHrc§M£i n$ae et pl e waJn ﬁsbamddsdmdispvc tdbb ﬁd’lﬁéﬁ pl
vval | s explsitedh@ige istndeedinto\cech hotehtba any Fobsmme erids®f iha iength with epriropyiatee
wal ke, volume of the e Iesiveicharge kairiomell by | | raeve¢DS4Tvbeqrqf§v-‘etvm atrhcgrpmrwellv 15
i nventttﬂmtt’a DW é'?"Ph‘H‘te °ﬁ'6‘P é%""%\'?“’é' sy e E:’F drama@e p'pPﬁﬁ}é Ryrableprigee o 5

ronat g‘%gga : S'ttgggtgt Wl felaan Etﬁ s mﬁﬁ%ﬁﬁtﬁér o

- al ogg sWadtlire but&ﬁ@ﬂ&d&tr e | got. @fféBbRbré-Bpanciinivitiether the bxpReive Ut t i ng

“t hat aud&ﬁh@jetile@btnanaﬂtwm tigechoteal Ni ng amwharge, usuallydit e fermfaf conis; eatsiagainstis PVC_:_

t ubes, & ptivinte of tid -omnﬁew tberr;f;)ge is | nsertnee@h"uomhe cemaiier Quik in the middledf fgs | ng

he enebsts'etﬁl riking l] WSYe"tcﬁ’&e
o e T R ™

| n«dnv
'tm?ﬂ ""54:3 biné fa t%rmckt hat®® Gy aabbis ALt 8 o
avour t@at% tsGRade dARbRLY Ifeghswe ac har ges chpaﬂﬁlo e, THmea Ngr &cexpansion | N
gener abxplosidf. Thigeilaslongas &iblestingiawayioc es s avlymhis] the mareghesihatge wiilteseis | y
det onathedsushsedse, butta tyneofishafteringbletingy | ng  tténdenshide %P'ﬁcﬁwfdéhi!tt'ﬁem éhﬂ'?ﬂ%ﬂhﬁer

t he 3§ hwbich p.caresd %w:év mew han &xp g;‘tmg r‘rﬂfk 55 ﬁ\}%@ﬁk ?anf'g"

i mpor t & el Reeorng ¢ T shatttﬁ', rens léjtlll

al most o ﬂiﬁ ChraAcul ﬁee%is.ia@eaﬁt ot g flﬂ een é(rﬁ‘:h menteea.teer nal
form bﬁ‘i\)@ﬁe&bct Relf MkProck substrabli@r ge, Usu a'ilythé Rvdntién StaHsTof the RioWs measiié S
agauas breparbeEin [itiis IMBAral, vitbdut bépeaiali Nvent 10BN of previdihgé Boring extbtiw}\gwhllduelsf the -
cont ai digiculty and sspenialiviwitheitihe éskof#" f or corowswards imfmihlu of the wall Into

drivi ngpasftmanebucbl Of'éa@ re Bor . centted picpupdra '“qtﬂ ""’Gﬂltéﬂ" sheet
bR ot s tair;e ik =l
| rrpg‘%f SO e hee‘i ios & e ﬁth%% lmu 'o Ge! S that

§u'|t§‘§t'aca| i né&s
sedlur %%he%@ﬁﬁ@va‘ﬂl € SH& bllefok SiwaRight dbﬁ@ldbltco%mtnbe fact
t hat tQ@os{ragJﬁ aval abl e inside the cont ainRgylosive chgene basdrted isaihr at um i s

made - dr i Byadnineadpyo theasusl intfodaetion of a- ex pansiboreholelfontee volime of thelekrigsive ghasge
expans |cmg%fﬂtﬁ|®gnwamﬂk§°fé ?}1 beis nde bﬁsqﬁh e |' h@%&{ﬂm“% et is,
Fth

t he SRoienioa oh alneft'| %alhb%p gtﬁﬁ tﬂ'ﬁe vi of ing
bl ast | gﬁ"’"s'% E Dot r&i ésﬁa@ﬁe tha teat.ﬁ, ré"”@ai‘% sﬁ %s

ich se

carri egeldidiod) tﬂﬁﬁ&%ﬁf d%tsﬁé uRSiaves  10Ghipasd th heﬁhrefmgt&a.atwecuatehoaand i f the

expans |sp,@ad/ajt Hom thel pRFgRrapigRpSdfitls accor dl Rgidéned bitiskghttitoe Holepandaed theisbeet
con’;ﬂseteedayismbaﬁmbar thbdesvatlesdpingmetient 0 aniie.isidgventapproximately with its sntrakaxisent

- "sof t erspablelvéshatiering the -ntqeralmw UfGﬁeB"t hat - ciengiths. ax'lsﬁfflhe $-d { Ot he. { rther

substr@f%uYﬁfV'ﬁ'i%mF'ﬁ f' °§ BlRs- "H’?éﬁp
| at er alchg%gm %L s§ﬁ chi £ dri % m@;@gpéfgfth :%E@o ﬂﬁ&:ﬁr}z%gu gls
Subsdy purposef e|‘ll'lpllfite ﬁ’la Rl on' sizyt QIV'h rhé‘n 19k %&Hﬁrﬁbf’ro
Prepar &firedtidn byhd faePIRBES d4bdn enmlaueSpeCI al - meah85f ahatpsriay blgkit)Tor the fidhgiofthe

ext endiprgsdva@solrge, that sias explogivechirgss pe c i latetalanchdréigfisbeet bile walls itlemfagain, the
dommarpd@afedemotdmtqppﬁenveetntglels@ﬁtﬂﬂwe wal | explpsive qharsetstwpwgd @Fldmeqtttﬂ"wg of t he
| ower et gregdtemtined distasce: he dstAREY Bat um  ACeBitd] "ﬁ‘g‘ F’Qa'ﬁb% F Tom e, | es,

t he %c%”?ﬁé!Yéﬁ'?%ﬂd‘d'f'%tP%E@BﬂWﬁs Re dr 130 RgBrerel pPgR oTish t espr%sf%rgwﬁ%ﬂe for a
sheet pile to be used the piles causing a corrpactlon of the stratum as -
anchor, for the diameter of the borehole to be 45 "softened" by the

expl osion V\/mch results |n a 110 made smaller than the ITB.XI rrumvmdth of

B Y " o o

-~



further enbodi ment of the change in position.. This effect takes place in . /4

of a very.hard rock, but not causing any noticeable In an inportant C/

all basic concept of the invention, therefore, -use is directions around
t he sourge. of pressure waves, again nade of the principl espb 6eeBE8E Ng"3
the"60 and 19 purposefully anplitied 1n aprefrerred 125 previ ously -

non- drlvabl e r ck %ratum by- di rection by the fact that .a second simlar

means Qf: Fiougture pt'.'ﬁadPHte i Xin Imﬁ:ﬂ ‘gﬁ%g!ﬁ"@m\f\& ther Wffr*’@%]f’s
WI ou pro uc|n no a I’ec o an y be

that 19 AR SHEH 5l o i Eorlsd Ehor ShAL eeR R ] V@n LT

agai n, thesight@REnEiRg SR dridinBiboleRolb aﬁmuenventdréﬁaratdrﬁwbﬂﬂ%tc%r dirfgie! &%b-”&

char ge iss danubseddily egulsled iy an@ppropratydesign 2 1 ahh&tlernﬁtmdcchraﬁg&ams invehtidrn €
di st ance idf thesizagtthe expansipnahanghep Theblasting pac emakps passiblh pot®Bly acelieblebutlalso a -
sel ect ed-i '? thergfosgyen parried putithat beth @ destrugtion W@?@Fhmé@"bﬁhqmi ch the

pressure ock structure of the surrounding rock here the demands upon the anchor i in respect

and also th f its dm ] h,a
GB 2 00\% fordlsplaamm Stlifg feé‘ bathe ; Cng% grﬁgéng&tw QIP eater the
met hod of la&ea.hyoemtd Ohm bt théfes Gyer anc QEﬁgtN\bftthH&Ie RInecdbdahy¥6r
not-abl e chwidepingiont ¢f timi toiebole to tioles utnber ancfmfﬁsmndbﬁlnm&ﬁam“mla&ﬁd&ioﬁé "9
the A sligietad ymeitrof he viall fooming thiaihalb. it onsi mawsthenrbetdfiedvastageeinstbartif b single Of
the she%t EF@ °P thﬂ?#;"g;ﬁ cgafio. t@!«mn@hen of°°!‘ é'eb;ﬁo IBE%I::W egg&% tthe;:ther
hol e 0
2o ST SR 1 o Es.erm@émet B
- knvention. g th oﬁé% It fs3Bvidis ik for @1 nhﬁfvbe ral Iosnve
possi bl e rfaitlysmdryckauussnhiu&b{he phuﬁnmady%ﬁgéh | S tdhenged, daptedth r@ﬂd’eétloe hﬁhﬂto'ft
bot h a 20esaf thcbtastm forclisplapremenamostbe srgallet inags Hopditonsaire disposdumne aftek tietothec t ur e
of the surtt‘ﬁ wfercqe esPec'a"V\ME'rfec't he denanqlepﬁnﬂytqﬁé‘eaﬁmmmm"@wm@
“occurs an [’f ‘é"° 'H%H‘ ?"&g P ’?e htgf‘ B"’?'lﬂ%a"a?\@
§ |aC multaneou
1]
e s

S glrjrzualaélsy aﬁ@l%tﬁ@ rtr?:@iéﬁ}eo%% o {hgo ﬁ@g%ﬁﬁ?eﬁ; fhee H? flff;ﬂﬂgt

"~ t he resul tthitJorahe Ih@ﬁgﬁdﬁh@ﬁ!g bﬁh@ﬂﬁbﬂ)llé &ame%‘?esshaému Wall, e AfdtHod dccd
~ bor ehol e tasteel fiasloegngletsectivoivhich Gtsies hendi ngl ypreaahtammicmbd shitatdd liotmaﬂndbmh eas.
It yet a d? Phébﬂﬁ'@ﬂtme?fbphaedvm I"sﬂe@fhn n th@’ms'laétofqrmckneqerwmqmnldenyﬂrwable
i itp rburd, Merqr@entapqw@ the rock

advant éﬂ'e expaods
bet vveenﬂi thear', he b(f' o l%(’ver a95 é" disadvangage. The
expl osi ve ﬁﬁ&l’u%n%ﬂ ﬁ SW%%E Ie%ﬂ ggg@easﬁ di;.% %manﬂ.ees "@X ﬁ&leli he

sane alt ersahiedss: ddﬁsp’(ab&nd\@étﬁhmbﬁ&dhél rm y N iREbAREEER0 folleld upMhb drilfiRSEE! 541 durind the
rock occurrpatedal dispdaced bhethé kheat inhishe axi s ofdrilling oftheborahdREandBiUg preliéht théMBwOT
rock i rﬁ%/rﬁ'%ﬁtic?'h@t VO'U'bﬁ)iOWIbethemoteepantl 63#’0"@0'9 ffrn'glbecorﬂlmg!ed:uml\aornm
anchor is ’ﬂ"“?'f‘e']‘ ‘i? ptaia 9’3 en inspgted thrqwgwlnpwh a

) B A m?ff oy haf S

di spl acsoremim muﬁﬁroh&ttmhﬂﬁedtﬁlleg ledudi.t i ons Embbdimen tsmﬁﬁ entiéh vl h

ot her. t hetoverghigk cttaitiinaforcbsfor. ﬂamdriyspemchat 195 rdesaibecbiayivay of exdimple nde,ntnihyefaéndehe .

‘ar r angenerand thsto Qafxf 8@@ M'eblmv dithe angbari on dP t%@"ﬁﬂwmn irwbided- by
charges as; (987° %had F@ erefre al vLa F?ﬁ""g_é ?ﬂ'ia a F\ a’t‘l’ﬂﬁs":\!"

J ooseni g dh h ﬁ-te%ﬁw o %‘g dy det o 2 e °H° 7 Pt AR A
dr i Vi NG Calpol tha SRIHbrE ol fr aemauoﬁmhet ﬁsm%haegranmaﬁcyi@é\hem

bei ng 25 tadstiny, hregnhefada&:xmfdrysdotmms al so, emwemermes:smesofﬁgnﬁtruct ed
or |at eraIdlmmér@rcsmtamhweanmgaldngxtedxisfier a that FigoB stiowe aldiagpemalatiacrossesectiogalof
t he sheet Ysraily aligred by tsﬂé@m thagis jpeparticulan e rre\t'evb@r%ehwmtmye tve" witeanassqciatdd

f lat or®%] 1"??‘ ,@’% ?ﬂg rqrp §h e¥tﬂ'f‘6 t e15 se‘o i tahl e .
both for er i ,El fq ?gﬁ)j?gck % ong faffﬁ PE'I q::% &y
and al so er{ &Qﬂéaéé \Fefy Th%@ E'lbés Mifdc -
exceeds: i rm driveslinZRdhS m&hatmé% Farte h e, | emm eﬁehuagahwecéuhmer ock

30 t hebtliisrmpmxreselih thelventecof eHedlole, and,hl ch | sproaedire whendemstratinga sheetipitd wall.
further dltbléﬁdb'a“@d 't“df'I'Péedsﬂ erpdaveningo f ol A9 arhgshest pilematlliteelfsmm pits position

i nt roduct |tﬂ ﬁ" the Wf%‘“ﬁ & bor gé%d“ia ‘B‘H“B h't d "ST’I?;

ét : eb J sor I'

p|Iethet{; '"% ly done }de h"' p'“
waterl

SErves g sﬂu é@:ﬂl Gl@é‘?d% o & bri etlﬁ’Fl Q:WbUlQh(;Ig'
drilling ta(a.althe(ium BHbet g8, ..mm,iem tadb Wﬂérsp aaesi i)bkténh@thﬁdingﬁﬁ pé¥sib® predeht Sverburden
drilling ofivingitheloarnteiaof the halescird ditustedr event 't dibtorthewuppbr laydt 6fjal réckemREtuMa. BoFe

fornmed by aphwxipgtebtinthe rdgion of the pethnsdgesfaf om beanoharing theishdet pilewyall, itfsheet pitehe 100
smal | er%g HhmsheptPlleR: spl acement vol unme necessaﬁ%“'d beydrivan intorthe foak aubsseagym 6 for
i nsert €% t hMeEAnchalng@ shest paalhpgsardina her  + hPMEPRKIBE PYPISES to\RiioRth Whighisr n has |

tubes, the tubes can I mediately be renoved. the result that a conpacting

~of the surrounding Even if the borehole then becormes filled up, this is
rock substratumloosened by the bI astl ng results |n no way harnful to the -

o Y



50 is destroyed in its structure. Fromthe external anchor, and di aneter

‘of the hole to the edge of the altered 115 Fig. 4A and B show two

di fferent enbodi nents region, the corrpactl ng of the rock when piles dre .of

a di agrammatic pl'an on the anchor in the dri ven decreasgs zpb@greggsgvelx

The Sheet pITes directron of-ariving. are arrven rmmsucia way thattirei r o/

central regl on Fi %.- 1 and 2 show di agrammatically the 55 is approxi mately
i n t heRP wgaualiethe gerih °féh‘ﬂb°'?h°!?€edure WP@WG@!?HWMJEFQOH Qi °§ﬂ'éb1 pi Ie

n {1}

V\B| . %Pgl ggsgl Te%s nitl @gﬁhag wk; tuggge (1 c afd 36V Chaf]! \ e

wal |1 §c3Rdtho lodsd ¥htersdl B tall Ba l@fr rl Séﬁﬁ Tr%‘f%:@vlr %ﬁf i;y t he
bl asg | sv@rbufdeh 4 irdehB Gew BEHKGH. Rﬂerw Ihﬁ@e 76 the Merbdil had A1 11y

| ar ge is bomdleted, b esntainerf1 Olls puphpd albught € SOi harle:chaﬁbmt isRbw diwaBleCAhylrésitRe 1, a
pl ur al the yube B abrypximately to thehettan afitle, i t i Sotxloswinge sBndbiing Within thewckiol es “are
sunk, oo %F°6?’"P¢f§°fg%§ ng‘ls'é tg oba and t BubsBOUY |6thaamwvens ot tmen letecileot her

he
o EREE R R

possi bdh!rgﬁﬁgssﬂ&bn &gt Maﬁiﬂny Hihvasad L he GARGhéw £510A0
4 i nt Ondidethel@pedinet. Ay tie boftorAefidd kachubst r ammﬁm vEIQé oﬁampfoom Embﬁeyaﬁd‘r\ .rtds\e
r egi oncopfaineht0, enigrdiflotatiendwakefl4 lsanchor | ng tHneod;Isaistratpml Gewitteitsishatieresl serhaere.
pi | b% 'f‘?\‘é“egh‘é!@ﬁh Imarseggamst the container 10 - The method accordug;;htg (ghlqjinmti@nfpyen i nto

the - S ATy i, R
Bbtﬂgfﬂgtf‘)& ﬁﬁ;’r}y gg(al i equal EH& & with water ve| is pr%i}fmhabove
fhle the r lé%@{u

Af tm t rpetebéaast;onmeeﬁasaaesreiatmdnaedofheof 8sl hh.st.h@naonfdaﬁ fﬂf&bu?d%ﬁléiﬁbb&ﬁd’d&&ﬂlm 6
(e. g. ,tuB08 spjlled out of thedhmhge, thloodear dl y amalinghmnigysibitemurn 6 ddvablegdwhich iEach
bor ehgnaeral pighg ?Metbiuiﬂep eF PW‘WWH a t ubexpgsed witheutany such pyerkurdand. Sma;

previ § eb o no I oéﬂ S'WH'L"@F‘H"a‘I’ °Q98W°'Psaﬂ'? h

ovey 'tﬁ§ ‘ﬁgﬁm i algbe E{ wggr‘#‘ it egfﬁf'o the
new BlSé’ls Eé leiaghe he rock rﬁm Sfdhadtl Y
has i Sovemmﬂb.ea etfhmsﬁ ot fivridr meu’enél,th S pus hﬁiﬂashhﬂﬁw;bd wittegatticylacftRagase saut | S

now drhoveible cematasisubstanitigliyainalteesdt which I8 appraesk savimg ghder these doeditimst om- of the of
|'P?é?f mP‘é’F?HF‘?‘fP Vﬁf'tvf'i'ﬂﬁu'tqﬁé'er ock 3 r ey explaray debmﬂeherse’ﬁﬂmtbferabl

;32 t%&hﬁ acégrd QJ "&fﬁg ad mve EEE%C? ixin h&ﬁ%w"kﬁr 't; L{%P up or

erla trat
force Qvaﬂ&@e fdv Sa Is6 mtd)tﬂé'm m&hﬁ& € Caﬁ§ 3 h8WE dibgramm¥bida
+ 75 by dphe tetvdah tHadgrRh6lé 2 andihe Biite¥adec. MDEHRPURIHN of dw&imbmtaned&wwhmﬁast he
det 3 adfthegonthinent Ocbn phahsiasepa suffiiantly 0ur1@0t been stebilised apthleedllehwitiethe balpofxbe dr i ven
charg é;ggmsmgv%ma sideéﬂ nd hoﬂ?@@"e VW' f h The individug!. pikgls 161obthe f r om
25 to

val ve BRefey }:E *&@ﬁ%g{ oon hio fﬁ,éft, Sl g%}'}“??dﬁ?%n

br ake sl:f? n%mgsa fe bRt ofR ét% é’\mﬂﬁ 106t d?vfdﬁal ¥|§|ﬁ§? oiEt iiuﬁd
mount &g be Ydhs@lttdICE Sheargh3i1 R Sife théhe €ONt Al NRIgethbr by a whiling 8 ad &y eaccordl ng
to thldatqnawehﬂeoﬂnr%oralmltahéuaasw atter is p‘[lstnmlbnltmthra ribln@ftbelsledoobuam&uand : 3

dr i Vi uﬁlwhsﬂﬁbs ofshe wok fiuctutpchetwegascr i béﬂ Vmiqhhﬂ gg tion.ahooan igstill fi“eawith

dexter}t %pféq%e eﬁ | utht o
E{é ts 1t18 t >
eru v:o Egsﬁw Ggf %@g& Y :J‘g t he 2 a:é dsth ﬁ%w eté}?ove it
ich resent Thls exerts on the a
subst rtaww tosts’ ereuﬁmérilmdtlﬁeﬁ@mum& to 2 bending en&%ﬁ shdaRhgort8/wHicks been
| nt r odtbebiakting bahievestn ekindrsely ighesutdess can, caphotbe idsiEted b tieahdee pitesexl 11 aeselt ube 8
i s Pulrktled out of the borehole 2, the 1I1506eandmla9 ust thersddee basretidedt um 6
dri vabl, é'he RIP§SETS Wayespmitiad feom 13#0’%9!? 2E)ver bg‘[ 'vtahwnfo'a'gamalf@{pee Ffﬁg"a"éipos ed

\M t hO 4 t°§ icula an l;ﬁ e:OI"I Wi over ors on the shor SItPé’Fd lferfo'm”le
cont a ﬁ?d. m@f‘ i E’g& hhRGLH, t i on %\ﬁ{v@rd% qﬁ&l{;afg fb’iém{r? Ay

appés emané Mre d?r‘mafnh?atﬁ%ﬁﬁbl'e'?o Whkeh geb mm&:ﬂwaﬂﬁ the §@,uﬁ at an :

over buhstetie éssurd watdsdromitat borekigss 24 consi-St\@has pravibusyxRess Bhidhbis20 ha@fhebe

r egar cheedtingseach ethnmumal speakad appFinémately hod -~ fohm ofanfapglarer aflat sastionthediveption Wer e
6,000 m/segargyiefieatag from qng .asothenaw . on RQYY proYidesdhat ¢ shagt m@wvaﬁ ptthe same .

parW’iﬁ St o aﬁ@%%w % o bt e fheen is

cost %Vcloﬂgfﬂ-l@ not @i ib SIARE &I&ﬁ%eo%rb &&ﬂf&tb(é ng out
of t heaccelerfA8d, exnhmgwbsmﬁdlymawa gi- vk subktratdf 6 aEthb el adiclitieg to this
I nventdoonwards, sice it is ddardef tyrtienaveriing Fi g échord 2@ wilf subseayentlc ko Sidiulhtgnebuasiyt hi s
depBf twater- from t he vi ew shown in Fi g.199; withythe progressef dtiliinga 2 tubp énot shewnljs of
the anchors for a sheet pile materi al from the overburden 4 may W t hout
wall in a rock stratum bel ow water is carried out. disadvantage flow back -
also into the internediate Fig. 3 shows diagrammatically in cross-section



W SRR e I TR VLTl e et L Y T TS R P

the boreholes 2 to the desired extent. The effect water, is backfilled
after the finishing, stabilising 45°of the blasts and the borehol e depth
have 110 and levelling of the bank area, so that an earth preV| ously been

determ ne_;d enpirically by trial pressure actihgitowards th gséhhe
. sheet plﬁm%ﬁm&w&@-%@ s

present. This exerts on the wall 1 1 a to three tests are sufficient, so
that the refubiice8fso thae BibBEhSIDYE Biterdhir® Sheahdeatitf SHtKbrewidabIp RndwitanBiloRsit | N
achi eves, aihasheen exmeivid, ilgiot fall EC@®cor mdaNNOt  bethérefsresiradilytclided by krahchprdge
wal |l 171 i w\ggqm'lght emhtaingrsz containing an explosive process according to the preseftlifveAtion. Later
anchor age Wé’?%‘f‘@?@“‘[ﬁé thipushithistybe intoe ré@@ﬁ!"ésm @Se*éﬁ? Q@'f! qpemha

bor ehol e52t"I u ecan o leQatﬂ‘ qtari'P;!;rvr(sll % ‘(’;23 tt+
to the rmstpa.&igu saez;g ol ng Ok gﬁx dﬁﬁiﬁﬁﬁ? b boia i 13?!3% Y
i nstal |l ed ibBrehdi I cul ardnVir ﬁ,pﬁggg,a&h@mhe
anchors 20 ODeﬁehﬁn@ﬁﬁbﬁ%e%od@orﬂmbmsBﬂé N Fi gwatdrw@y.agr ammatical ly in

dot - and-1@asingle borebold22 mdpbasntficidst fateactppr oxi mately 45[err]fromthe top of 55

which is uae?!’emﬂe!mﬂ 'eaothumu@'am@eto the7§ a@@lms 120 the sheet pile wall

into the gl" %ﬁr ;%p ? P@% %l?'en etg' ﬁtgl‘:gle Iower esohfeet
previously t| ng E%’
appr oxi Hygt g & cha Qgrcg},tg ne it con mers "ge"ef;j 'E’ha sh venta'b ég%:

m sec are befwiesietet d’s@ﬂ?&ﬁ%ul@ﬂ\ﬂb r and gtpw mamgluéeanoteeaqtmarosm@&rmd‘ gnd
wal | of t hboshetes Withonsifgleashialyierfand tedthdrgé S U € Sanwbtdn burdérnieedentak predétyrpineds t he
piles 16 |§'tta|tq¢dhﬂywna§equmlvanmralterﬁtmn 60 Sotewels alougthe intendesl shbet piedall,

def | ect calhth® "‘c‘"’eEZS alorelples ng of t W@s@"&ﬁww@f-ﬂ@m@*a’%ﬂf pengaining an

at w t \FIIVI 1cialhdl ;%%{(?%é??@p ngh'ﬁ ;E\?‘i‘fé; :ngcgv%‘?A t:':;é;:q c%%rgr;:: vO ume of ﬁqswe cheH;ﬁg'a
;SI

i s sunk t hrbghoié.megrueds Wh ﬂmn bﬂ 0 the accelggiopit® Qﬂth‘é'eibgo%we

subst ant i abbrghalésrdnt eatltdiers ¢hosdn, Althedhambsim 6 aﬂmaigb@faﬂgésetvai ad;%tnﬁ Bork Aoles to

downwar @8, associsted with the apelonshdetdil®@0 toke over | yshatger theadksnlstr@@miin it internal

subs equent B qutgntlyg'rm qrgmgg poUSl5 wat er . 90 structure but leave the substratum almost

130 with t f the ghan ﬁgbana the,pe ( nc%’dgrﬁ )n its @externalform between the bore
b

R
GB 2 008 ag Y e hat th
i nst abi l3pt g?;% &l dpfh;zb% §a$he aMbte @,3 chor g i b Eér:gtum ﬁ?dnv@é&%@t ;;“Q?ingl C}H ljoclj |

not fall i rheirGliéctdre, sh®aI8o edch Bireioly i€ mudifiddiags Y @XA kiathod adtyrdingao elamhn fwh@@in the
wat er t i ght tacasritredulse hale 22’ ostightlyrincregsealrin expl 0si westerpight@stinadcis torrdedf ptastics he
present i ndiémete %Igh's isahawn 'él‘flsr%fm’ the easelbn | ntmaeriatend is previdagivithigntfiotation mesnso

vi brati sbg, @ngﬂ c;ga%ﬂeﬁ r orﬂ;ef%tgﬁon the 180y thpsaniiecagsipstiiotption e g

agai ns t wm IIL hg?d?mb |I\ ﬁtod\é\agxﬂ% OEQ W-anr%m :
tube can thm‘ht eV\blE hawzz 2R Ebntda Qr: Lo EGhtdirePiE nRAHELFRMNGE 1dRth from a
i npact s agtensirounting ik bécals, whiSeauAsbe ol | apsvRtiniousiabednd tting aﬁcpcabklen the bt

pi | e wal | 8fter thrshist pile ioxs dbanainsendér anhe bor ehol af 2t Isnguiotf tatfe. | Mpor t ance.

~envi ronﬁ@n?speﬂ@l‘/f'em h%lwﬂwlasfprwg |n t he DegeAdiethgd agso rd'rtghecbtmill Whefe'"the

condi ti ons® "f‘/h Kﬂ% &j gl éo%cﬂ'i‘gﬁ t?’g' @EE pe
f, h : t it
t gr S?ﬁﬁ t agi& ﬁﬁ% %%%E L ﬂgﬁhéﬁy in FlgI 3 m-iy rgJ:ksL"% tl:&et sta sqmﬁe

ends of 48hpahe fors b I6KaE inea 2d. The asdhBih¥ett NEM Whta&tpﬂwslpprl at e les into a
ock subst pilet20vemains, tirngpher endiseadridihg char ges10 nsmdning\memmesghﬂwemhsmmanm atln

gener atl , em@lonwtfv is &Me@tth #ﬂeecammlv conipteivals n onergide PSthe H'eeet Dl‘e wall and

char ge- con °é "‘;’b k'ﬂ°éﬂ?eé"c§ | ent af@t" bF“"tS‘G holgs toheat,
of pa”'séu a/th Ay .nacefo ?ﬁé"ses%%. e hol &Y 'f. 4" %ﬁ' ‘ﬁi’%‘%
tfz,nsmaﬂﬁ,.@wﬂf i6teihe 1Fé1afngef thamen&aeﬁcu o

bor ehol es gg,ﬁ gﬂhp
at pr edet epmrisniaslefore fikhaty
i nterval s divenpngthin ﬂ:entcenstehktrshﬁﬁﬁ tHeiho® Wal | ,is @fesdehdimensidn thdn the inatirum thickness
surr ounghn r hdies) B rbeing oess again densely filleddn a wat eofthqsgem piteoin be anvbored theteiti, ni ng

an 20 ¢ mzgney inifally descriled Aythehe bor ehol e axiinserting a watastight agnyaines peqitqjeing an

into each HIVIESRONE] meRElerddy fastiest, ¥R PP VY%';%HS 6‘F° %gp foeae

sel ecting & Iﬁ'iﬂialanc%(PJ;hl u@fyc&nﬂ fil‘ﬁ: \66 Charﬁﬁ \‘% eg(gﬁ:g\ %‘Jﬁc iﬁﬁfﬂg
ot her may BempiRg M this se E@" ﬁkhéf@ hd/r0 pidaib Blaife'has bedk Qbto

Regar dl é8spwhed ih® thetsdpshoietbtains contact with trQet onakhé g}gat ﬁlb B HelanbiRradhetein BRirivable
- expl osi ve ts’e's’ehbtheselanﬂtheﬁlldrmateéam g hosenj2&l ibtottiecrock sabsyatm io hersgp®nafof at

| east two mecwé indo the resepining inGrmeasiiateci at. exbatidring of theroginsuhetraturh sustoupsinge

20 to be @glsbemg p'? aegeg’m Wﬁ“ﬂ?ﬁnl n |t§?§%€r§h‘?&|a“§%§ ﬁ@ﬁ P :saggua\'/‘gn
are si t | eav

detona{rg(bj ﬁ%t%he strgrr?ée ébrﬁgra rgesgthand t he d"‘""?j nﬁgeeg"e%m%nt emc'fsubs%almm
form between the bore assom at ed expansi on chanbers within the

hol es, and, containers being so adapted that the ' subsequent |y

o Y M [T T 1

&l its eritife a equat elsyedting b alamieRdt foPéath bera hole whlch .



the surrounding rock occurs, which is responsi b be and -
fitti ng end-caps on the ends after the sheet p| maﬁm ,w for an ¥
mg
ily

of the- %ut Iength of tube. 40 especi al [ y firm se I%r Lor an
4. A ne |

retaining force. -~ 105 plastics material is pol yvi nyl chl or| de (PVC). The
al t er at i omtroduckd) 8o ﬁletﬁ@bBia'lom affdr ¥h|8@rill m'itabrﬁtyrm{hbBﬁweuslya&ﬂﬁ\bﬁ)ﬁricﬁé}s%

sheet. p| | Basimbd reimaveal, Wit hettall ik GAa 'or éreap I OX ittidedfe@t VirtGdl) exciaded by the anchorageo C k
subst at uWﬁGU qostam' rSthqetamtne pe expfoside anet er peaess a@osimmtmbagcrmm'pm&btey

in Fig, 3charae edhr 9*1' this tghgrintg g o ylb hegefprg haveng effest uppriths f or m
o b mﬁp e, S S e g
during thﬁarﬁaﬂ Hs@quiﬁt’c\ﬂl ge of nal mt 'iﬂjq Q e p| tof the

subst r at uBaratoled2ak ﬁétloﬂ'ﬂ'apoﬂé hi's regi Onen\ﬁ@nﬁt&ﬁ ﬂnﬂaﬁﬂms ihg i the

interval s omapemm;wpdaethe%outdoednﬁdieatesm lae wal wagdnglayt or drivi ng depends solely
upon t h@ Flmieefadvlelai!mﬂrheaufgmwgfqrmhl nclination of the bore hoI es to be at
| engt h of a’f"ﬁ%’a%ﬁh&tlp bBet weer75t I%""ﬂfl e m ne

wer g geet
obl i quel y SfaRANAD A ﬁg e Wt Sk pes. Q?)‘r U ort AT.‘ il
rel ative bheqb] ln'digpﬁlﬁte E}Q T r@tr &ﬁg the
dri vi rigsop@d ohbrige8ontiife? ﬁholalss@ﬁ'a] § e | ntended ] nc | nat I'on of
*the anchobg wh2@initss ¢ahe¢f$ﬁmmﬂarfyudnnt y cl arrmd abcmng bork Rolesit teeock susebtamiandg a
“di anet er b@ph@amhb@meleh@ttemmotme chargeen | enut dvet bvrdehoresmhttmdmmmm um 6,

“the hol e s' a“re&'sét adenyately yrifarm Hﬁe tioghe meTt9RYAlS Ai9nodhe ate 'Peeheﬂe
be| n c 'fftﬁeéﬁg §('° ?ﬁ the s hiogsrt ﬁ"éat‘t'&' BPRPRE “"‘9 “"‘
g QB ghﬁé T ror? jaaé’én ext? Jile arge into eac ore Fﬁo
HBAMEE
wat er tlgb&m&@?&@bmwnma&aémsnf:mmdl Spl acmmata e VONInfY df tHe cBAEIRILIC
t he sheet favoutatle. Begatdisss efehedumibgeofi. Nt 0 - each boaaoﬁ'aﬁhgesmmltbreo&w/the explosive

a small volum of the & §§£ I:IEFH} a
sel ect i. ngbqrﬁvla#@hdjmtwrs@kﬁﬁewilﬂv chtrgesge | n chamesaphdtmstst wo ediggentikehatesteron| y
used, ®B assP‘é?‘%H %"‘P 6‘"’!‘1’! tgpet he corshaiien® E’-H’SF*H "‘ sjintepeing 1n -

Bt e

pile to beonmm &Hﬁha‘tfhe rl Vabl e rock Wb%&hutemdhﬂﬁgosheét tlmntémelr&ik .
mat-eri ap éterogndingkaﬁtheMrehotdserersbﬂt@rﬁJbStratursubsnammnsequence ofp concrete)

I nj ect ed thalr strychise, prdaisoraaeivparellerisypetiifiede 96s halifemethed abortiingtor@aik 1swhesein theum
“sur r oundi "§" \aghole2 %', ng*b‘bf“é'ﬁ edin no rest"‘faé%ﬁ' Ng%ié'[‘ rmed of plasyes e hol e
and such re %aﬁéﬁlﬁm %J f% asemm%%{r ts b 0 S u cté))r'\ﬁt‘{avtlr‘\jeera %t:zgﬁ’ﬂ E:g%? I ?agﬁt
di nen5|3gn§°ra;°¢es|ggt.,g Hdt f eased, @R éhab earin gpre

resul ti ngsHeeOgite QO.EWheIn)dnwﬂ-Me BAdBGr. shea bile/ 1 b t he. £hembd wcb:aﬁg tdmﬂmtzhehéraﬁ k
subst r at ugo into th&hole {or holes) 22*, a compaction of each container is made by cutting a length from a

3 653 B theSUfrqwmhmj@ele@curwvftdhaaresmesultjer eholcentihRousaiieand fitting ehdichps on the ends
i nstabl bl? E{PSP‘I’Pé *@9PQ90§ “Ii?'r@ﬂm anchors qﬁ‘eﬁ'ésle tltbem)ved Wi |l

not
cu ating, rforan in herein the
fall % ﬂ\a hre amm Fé Wr t ual l pas ics mateBr%I is g'
91 i& Qe

0

watert [ gh? hgn exp SI'VE A meth
«present- |W@iﬂdm|sabﬁb%aﬁ %b dam il € then ing @awradmcbﬁ\
Vi br at i ondiambrer anti x showindiegrarametidatiycib Fig8n the s&mb@mbumefﬁ&ealdmaewmﬂ
agai nst#45f lnc!i'tedpt"mfbrokenm@saiabeanctwgfsmetthe arshérdpi " whet her these The tube
Ycan then Bjle 2§ ’?'ﬂ '“gﬁl?G"E'Gﬁ'?Y"&e or.  Vi%r a8l holeg int e@%%é

agai nst tﬂ? ; t"‘fe'$|n WQ e incr |cfp£ ¥ of rj'Iralfll:lé?l'lf !:Qljn %she
wal |- 1 1 Gy xf‘it?é Een"a <G barbantihd, Eia e simé QP i Sarwards

envir OIEOEM andl tRd roéﬁ@éﬂﬂrﬁin YroBlessas. 'A@‘Ehe' n rﬂﬁpéﬂ%@éh Jf sﬁéé‘t ile in the
condi t i oneoniesivrbftthe driving@be&atiidythe ddetpile 91 165 bios efivid istedddd ireelinatien sfulid anchast

for each &%@Mmﬁ%ef'wﬂemmmdlabnﬁmedym it may a&lwnmdlalﬁ@e@ma#sbqn%mlaﬂy

to sink t rg% roglostuly E‘Qdé‘e hole ‘?@ 3 W‘%F’PW‘ Q"H@""I‘
. ends 01:5-".-)S ﬁ a lla n?)%?ii %UBB"&/ themm ﬁ %P(i@?g onta contammg ana
rock  SUDSiEiticHtb %Fm ﬁa| uweamtsﬁmr e o bds HEibe 23 i
general , pie@ostructing a sheet » CO WE‘éléc'iih@ﬁhe eQ;Sl@swecha

char ge- contlamﬁancrpsrpré:methedrﬁmm &u& fan| ent ,relatble @the Odlurhelbf thd tdRtaindr subtethagis e
of part | CGPF'HP'DQ/'NFWHSG igpresent, butrtheapchmr e holaftsr theexplosive chakge bediwen détonatedind

']gg at

bor ehol®8 h@“’@?ﬁt“ap‘n‘é;#ﬂ Hh'dthphe cHbe et Da'h b@\a%?hondﬁw' g%?b'ﬁt
at pr edet feg l:zit‘f'% ef mategal fp g ‘P 5‘ IST‘ P%EEI &E unding
interva Ss;ﬁ é?sri‘lgth @re I ﬁg'ﬁéﬁr;% ﬁ%:{ W 1n said reitﬁ % sh? ﬂ:ﬁé ole .
surroundi thg twdgaris BEIRG §é‘int but'dﬂﬁ/% dlﬁ’g wat &firmd dsﬂhéarGR& hifGntiFREtbasedliah® an

20 can@bt b@énm&swﬁdumh@ﬁ@n blagityOTHe@iyhl € axi S diiving the Shept piled ke tmaéléﬁbdtﬂaﬁﬁ
each bore hole, the desired manner, the provision of several 85

selecting a smal | vol'ume of -t he expl sive charge containers one behind the |
ot her may be nore relative to the volune of the container, favourable.
Regardl ess of the nunber of ' det onat i ng, 5| rruI taneousl y t he

T I I | " o Y o,



—_—

0 an |rregular ‘hol e 22", slightlypm ter-tight container sis .
d.of plastics di ameter. Thi sT"ﬂmW ,Hm 4A for the case of
erial and is provided with anti fl ot at4.orm means one b o) inFig.
4B fof the case of two to secure the container agai nst %EBI gtéaat% gﬁ & 11 35

R s

boreholes al ongsi de each other for the anchor bore hole. sheet pile 20. -
Wien dr n'aﬁoré% g‘r ct|9||| J)fe 100 ontaﬁnars’%rer?grrnﬂgqf ;ﬂgs 184 r%tg&l Lrﬂ:l ag aim

2, wheree %Qpllemu@h ﬁfmf ipatlos PARIGS) 2%%ecurdd tloR thed sage.a&hoﬁam ,;fgﬁer
i's rradeowtametrbswctaeboegm froma theagumhé ees@tivedoredle. occurs, whi ch

r esponsi BlAemetbonhadconding $o Clains, whereinitve | ng  erd. eapwooaccbmgemdameﬁ werelnhe
“sheets idiiaeenhege b‘émronorwmrfee?h shpetpile  of qaglecantainer ismedebyfuttinglgdengihffom a
especi é}‘ erﬁhgﬁ s %%belqﬁ“’ ipteitheyl ar £ o ‘i"“’é’fr“s tube and figingfid,¢aps BB PYISHg t o

d ai m t%iy arily hbghOf}h eng 69 oBldfrG 1o Claim 9, bR rein

pl as 7 rﬁ% b ccbr%mg (i 9] W Erb‘lngf I (tﬁ)é/ stch Bteflal 1550l |hﬂ£hldri8e i .
sur l’ﬂlJ ﬂﬁibﬂ@t& cbrRaihdis each contalhing An Expldsnel of anehemethgd af diilkiagthe [lbv&eeerwalo{‘ In a
bor eholckarge areicdispasep puxdfiwansrether H@GIngn | N sheet piles into @ kock sistratan sabstantiplyiasi ng
t he st @pre hole apd rasimuitansagsly detestedn di agr drmhe@sﬁd ribpd MﬂgrefeaenceelFagﬂ ng

sheet p| Pe“ gihog,aqgor %5& wheipingne 48 3ng 2t p ving

ine ?d“ i%ﬂ%ﬁg‘g%ié éo R, pile ggg e h Ao ho{aﬁf, I%mqpuewau 3 “
i ously&irt ore holes in th&sér% tbﬂﬁ;@ 3 8499 GikHeON, -

Wlt In t mmramedauaordﬁetdd:latna Rercm DI | | taccommﬁﬁy&h\smgsn one si de of the )

sheet pile wg) { n-vgmn T Jer T crease in §
oarr ang:ong t\h\gjnlledn%nl m&ﬁtﬂpﬁ wildi & Eiar\;éz;xﬁn“ E?é?:f.ﬁ'::ha mévk ?}o f:;'.,';’d"“”"‘T's”*at h of the
frictional surfaces between the pile a predeternlned angl e obliquely
downwar ds 50 20 and the Tock 6 as driving progresses. At the relative to
an upper edge of -the sheet pile In the conpletion of the. driving oper ati on,
the sheet pile 115.1ine of theintended inclination of -the anchors, 20 is
~therefore firmy clanped along its entire ~selecting a diameter for each
bore hol e which driven length in the rock stubstratum6, the hole. is a

| esser di nensi'on than the maxi mum thi ckness (or hol es) - 22' being. once again
~densely filled in of the sheet pile to be-anchored therein 55 the - manner
initially described by the - . inserting a water-tight container
cont ai ni ng an di spl acenent of mat eri al produced by the sheet 120

expl osi ve charge into each bore hole, pile 20.-

sel ecting the vol ume of explosivé charge In the anchors preV|oust connonly
used, no relative to the volunme of the container.such that, clanping in
this sense.is present, but. the. anchor after the expl osive charge has been
detonated, 60 pushed into.the borehoIe obtains contact with the. the sheet
pile to: be anchored ‘therein is drivable-rock ' with the help of the filler
material (e.g. 125 into the rock substratumin consequence of concrete)
injected into the renalnlng internediate shatterlng of the rock substratum
surroundi ng spaces in the bor ehol €, no prestressing between sai.d bore hole

and such that the bore hole.-the two parts being present, but only a slight 1
di mensi.ons are not significantly increased, and 65 bearing pressure s
resul ting fron1graV|ty The hlgh driving the sheet piles into the rock .
substratum 6 s
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containers are forned of plastics material and are each sheet pi | e such
that its inclination is parallel secured by antiflotation means against
flotation in to that of the respective bore hole: = ’ 20 the
respective bore hole..6. A nethod accordlng to daimb5, wherein tw

10. A nethod according to Claim8, wherein 5 adjacent boré hol es are forned

for each sheet pile ~ each container is made by cutting a length ffoma

such that the sheet pile may be driven into the conti-nuous tube and

fitting end caps on the ends rock substratumwith its external edges _
. of the Iength of tube. approximately in the region of each hole. 25

11. A nethod according.to Caim9, wherein 7. A nethod according to O aim

5, wherein at. -~ the plastics material is polyvinylchloride (PVC). 10

| east two contalners each contai ning an expl osive 12. A nethod of

driving the I ower ends of charge, are dlsposed one after another in a
~single sheet piles.into.a rock substratun1substant|ally as bore hol e and

are sinultaneously detonated. - her ei nbef.ore described with
reference to Figs. 1 8. A nethod accordlng to daim2, wherein a 30 and
2 of the acconpanying draw ngs. said container is furnished with a
plurality of 13. A nethod of anchoring a sheet pile wall in a 15

epr05|ve charges each of mhlch are rock substratum
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