; Z[ €3eRPRM x661 T59- 5 JUL 2002 *(Gp0002* ~ ~F~ ~ 1 METHOD FOR WORKI NG
-THROUGH GROUND AND ROCK LAYERS W TH DREDGERS OR EXCAVATORS AND AE@%J%&
t

*OPERATI NG ACCOR THI'S METHOD 5 This invention relates to a
dr edgi ng W%M round | ayers as described in the preanble of the
first clai - A- 3521560, a nethod is disclosed for digging dry
ground |ayers wio®®a firm har dnd5¥ AFNRERIEKEL, exanpl e rocks, by means of
an excavator conprising teeth for excavating the ground | ayers. In the
met hod di scl osed in DE-A-3521560 use is nade of the inpact of high pressure
water jets on the ground |layer that needs to be Jigged. As the high
pressure water METHODP@R WORKING THRGYESH GRGUNTG ANDROOK LAYERSr t ed
to the ground Voo . DREDGERS! VOR tERCAVATEORSN AND I SAPPARATDSEIACKS
whi ch can then RATING R@bq]R@mG%mSWQﬁ'HUW excavat or.

the

Si mul t aneously, the size o parts resulting fromthe Jigged grounds is
reduced, so that the reduced rocks need not z o be transported and can be
left at the Jigged |location The pressure of the water jets is nostly

bet ween 40 and 400 Mpa. The nethod di scl osed i n DE- A-3521560 however
concerns the excavation of dry grounds, which cannot be applied to under

wat er dredging just like that. Na , the j.npact of z5 high essyre water
jets ?ftfer dih_spl acerment through vvanﬁJ@?is WVPP{"SE ﬁ'@ﬁsf}t@arﬁl W?‘bﬁért#?h?n t he
i npact of a hi ; i r

I ough t e encl 2o UdBr YEHEF oidtinglay BsChy aekieRd BhEnrpafRIeEFNRY o &

hi gh pressure fisdtelainet on a dry ground is known, its inpact to an under
wat er ground | ayer cannot be predicted 3 o just like that, as it wll a.o.

strongl y!¥ary with the pressure of IR IQE'ﬁaﬁééW@- a method is fisolgsed fornd t he

propagati on di r t Al [me to
inject water | Z’@'ﬁ%@d&ﬁ‘?ﬁ %&Fyggw{ho?,ﬁrunpng‘éfg@%sgg%%?@ ggg@ Eaéa in
front of the cupéihe)by meRriABRENNEXEHIOMNENINPISINGT teeth Tor eReadatirgthev th s
dredgers or excavators of different types, in particular with suction
hopper dr edger growrsthlayessidnibe seethpd glisclosrd inbb-A3521p60 pisedsanadepéct i ng
water jets is to cause the sand rounds.to fluidize throu ddition of
water ) in that HafPBAG &(feh TgetaleiaRT s onMeiorGtnn Sl Ihaf Boetn oo
and in sjddge- lyekgiggeaun@sta Righ' preRSorePwater! joss ﬁhp&iﬁethﬁagrbuﬁhelﬁgbﬂ ahe
water is caused so that the particles can be di splaced by the anbi ent

nat ural water cuttirghtastionhds pmpssiede 4o uthed groundhilayer cthisqurvolviegi the he

order o TR 8 ein A0 ahBles S RrASECRRY b WBEH BRSBeblieBiRE NS . ©
o e g sut APl Shchab SRR TRA) s e oAt LERIUAY, 1oL
machi nes; from the digged grounds is reduced, so that the reduced rocks need not
20 be transported and can be left at the digged location. The pressure of
the water jets is mostly between 40 and 400 Mpa.

The method disclosed in DE-A-3521560
however concerns the excavation of dry grounds, which cannot be
applied to under water dredging just like that. Namely, the impact of

25 high pressure water jets after displacement through water, will be
signiﬁéantly lower than the impact of a high pressure water jet on a dry
ground after displacement through the environmental air. In addition to
this, even if the impact of a high pressure water jet on a dry ground is
known, its impact to an under water ground layer cannot be predicted

30 just like that, as it will a.o. strongly vary with the pressure of the water jet
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.b)" a higher cutting, suction and pressing production can be attained ao in
.identical ground types. 2) to reduce the wear on the cutting or excavating
conponents including the teeth thereof. 3) to obtain an inproved -5 JUL 2002
fluidization of the sandy materials, which will inprove the punp

"efficiency. 25 ~ This is achieved in the present invention with the
technical features of the characterising part of the first claim In the

met hod of this invention, the dredging actiion of the dredgi ng conponent and

the injection of the water jets jn the ar where the cutting or excavating
conponent is a@bfge HF@%%“Q%‘%S@“FQ tgr%ﬂ?‘atﬁfé”%teﬁut si nul t aneously. The

water jets are preferably injectedga o a 2 r..at the
position of) through and/ or behi nd"t hgén%ﬁﬁﬁégp fﬂ@%%#%gﬁ%\g&ﬁ@%{fand at
a pressure of watérgjets, rhikeldawith airsorf methundér pressuee irtoi arabrell fdfronyof
conponent. It has now been found that these water pressures are )
sufficiently htheh euwlinghehcexeavatingdeamponent bt dredging n opreations- withshed
material in theg ] i Lcinity . cgushe ial., .open
round | &yers SRAIS &t Bhlaiert ot bisros NERRS dngBafilByhf StbugiP s

sand | ayers inphhgeV trdddry when liPeddihh! stth RUAASATHBIMAHTPORSSYe of t
further appearedbﬁﬁat V(\iim[h theehi g?]g%rgssurdgr%vater jets of this invgntion,

br oken-of f andinjectiigewater jets 46 doccausecthersandwnigroynds: toviudize dhrough

| ocati on where the nechanjca utting,or excavati,ng copgponent is active in
case the gr ounﬁdgg'%r%f w3 ai%&ﬁéd’?@fﬂ?ﬁ‘é 8g; syt a'agprﬁ’éﬁ"‘%@'ngiﬂrpﬁﬁﬁy or
excl usi vel y of aFé’%HaQEﬁd”&ﬁ&rihaélﬁdglé-nﬁéc ggﬁdé%‘%ﬁfrﬁﬁ@hg of %(%%g’% hod of

this invention) groun ayers are underst to Inc ravel and
clay | ayers or pgrtinleslin theewater ¢scaused gotieatthki partictes €andies displavaasbyst i ng
virtual ly excl usiv%!nil)_ of rock masses such as rock |ayers. Exanples of
dr edgi ng devi cte sambiante nabjral owater icHrreRts. dhRoPre$suras s Usadein i this

ar b dr edger s O CR 8] Brack 6 hicidbb e MHoRA, g deddincl B2

conpri ses a neilmeasathepidssote U abaelts20ngmrconponent part of which cones
into contact with the ground and/or_rock |ayers for excavating. 25 _ In
det ermi ned conditions, when the grdiied iNedies cew das diffarent Kuirpasesi al s

or consist sol = | ; [ water jets are injected at
pressur e¥ of pﬁ@%’fé%’ll@%gﬁdw'éf;y?g&%@ @L@wﬁp to pressures of even at | east
2000 bar in acqgr@aedaceithd nidthdnistlicugtiRMforerces ity to achieve the

i nt ended pur pose. - 5 JUL 2002 4 O her details and advant ages of the

invention w |l beabmardgnpgreund ftypes tdan bel doadgeg adibcai pimitar of laweet hod
for working through rounc} nd rock layers with dredgers or excavators and
of the apparatuses el ﬁ@eé‘&% Qﬁ%g to this nethod.

b) a higher cutting, suction and pressing production can be attained

20 in identical ground types.
2) to reduce the wear on the cutting or excavating components
including the teeth thereof.
3) to obtain an improved fluidization of the sandy materials, which will
improve the pump efficiency.

25 B This is achieved in the present invention with
the technical features of the characterising part of the first claim.

In the method of this invention, the dredging

action of the dredging component and the injection of the water jets in

the area where the cutting or excavating component is active are carried



s This description is given solely by way of exanple and does not limt the
-invention. The reference nunerals relate to the figures annexed hereto.
Figure 1 is a schematic view of the principle on which the nethbod according
to the invention is based in the case of a io tooth as nechanied JUlt

or excavating conponent. Figures 2 and 3 are schematic representations in
side view of the head of a suction hopper dredger during application of the
met hod according to the invention. Figures4 is a side view of a tooth with
adapter in a possible enbodi mrent according to the invention) i.e. with at

| east one wate utjs%m QHS&qu.gh pressure through the tooth. Figure 4Ais a
side view of an ‘adapter "as according to a variant. Figure 5 shows a

cross-section along the line zo v-VhefwhicgUet 4re prefdrabBAirfjecred at a
| ongi tudi nal section along the sane |ine of an adapter as according to

figure 4A. Fi geesserd ef at {sast gechanal theguesitioraaf, darguabr and/on bebitchtheount ed
thereon in an enbodi hent, according to the .,z5 invention, Figure 7, shows in
per spective vi'@ﬁFﬁaQ'QPPQFﬁ‘ﬁmg Fﬂg‘%é’r?@ggiaﬁgrﬁ?} HPrassyls of &t '%Séfﬁﬂeb%f in

i |1 ust 6.3l i t ' t
hregze;éges S ARG (halh¥chAificaRReabiYcthpbRgnt: RS R5w bethTolAB thak t er

these water pressures are sufficiently high to enhance the hydraulic
fracturing in the non-crushed material in the immediate vicinity of the
crushed material, to cut open ground layers such as clay layers and/or
fluidise ground layers such as sand layers in the vicinity of the cutting or

10 excavating component. It further appeared that with the high pressure
water jets of this invention, broken-off and crushed materials can be
immediately removed from the location where the mechanical cutting or
excavating component is active in case the ground layers contain rock-
like materials or consist virtually or exclusively of rock-like materials

15 such as rock layers.

in the method of this invention, ground layers
are understood to include gravel, sand and clay layers or ground layers
containing rock-like materials or consisting virtually exclusively of rock
masses such as rock layers. Examples of dredging dévices suitable for

20 use in the method of this invention include suction hopper dredgers,
suction cutter dredgers, bucket dredgers, grab dredgers, pull shovel
pontoons or the like. Each of these devices comprises a mechanical
cutting or excavating component part of which comes into contact with
the ground and/or rock layers for excavating.

25 _ In determined conditions, when the ground
layers contain rock-like materials or consist solely of rock-like materials,
water jets are injected at pressures of preferably at least 100 bar up to
pressures of even at least 2000 bar in accordance with the requirement

necessary to achieve the intended purpose.



s The nethod illustrated by the above stated figures is based on an opti nmal
.co-action of the nmechanical cutting or excavating conponent of th%gflﬁ.d%ﬁ
or excavator and the water jets injected under pressure as hydraftrl 2
cutting or excavating conponent, s and on the strength of said pressure
enabling it to fulfil its function satisfactory. Figure 1 is a very
schematic view which serves to el ucidate tthe net hod according to the
invention. If reference is nade with 1 to for instance a stone-like ground
mass and with 2 to a ~o tooth as thethsidetsilspaid advantagektdfibe diventioavat i ng
conponent, it is then essential that the tooth structure @i n a suction
cutter dredger Wil beegmanaepanest dramdbedoiowing KWescapliom efcatmetpdofor he

d the i i f th h h i i call
g ound ) oGl il ol A BRTeAR, Wb oo BRAGRLY .
ground (this cose@pt trl ApAraRlseiespeThfng abbdliny RIS FRIR6E) there results

a first fracture zone 5 in the ground mass round the position where the
mechani cals cutting inplenent is actThie. déscriptigor és pivere solelyi by waypl efrent

e h Tra £+ ity dissbe ohdmt T chienud “R0B: g oo
been active is %?%QEQbS%gﬁr@%nﬁ%&m&rewl ic fracture zone where water jet
g 0 I'g

4 injected under ery pressure has |ikew se been active is

designated with 5. It is essential Figarendtis dechematicatiewhef tha pringiple 4
injected under high to very high pressure nust be directed precisely at the
i mpact poi nt 3 ©f Whigh hemethed agerrdingertheripventipiisbasedrp-thegasadf & i al s

are integrally J L= her eby has an
i npr ovedglgf fici @%g@gggﬂéé@ﬁé@s&g%ﬁé%%)?%g’a\?\igg-r&ﬁi%e A)?'dr aulic fracturing
in fracturing zone 5 is also enhanggtred ti2at andi N8 overde br esdhemvatic
pattern of the material is formned. ~ 5 JUL 2 6 Wien the pressure of

the water jet ctapsesenfationg in rside view ofrtbei kead,of ja: sueliony hepger dredger

Fur t hor - cr acki ngui bpt i odhe Rhpah Rtk RE 1T FRBRuthy or cokage

remmants wi ||l be renoved s fromthepgqﬁ@qu% F08 Ve of @ ool Rithastptaer eof
a lower cutting power will be noted and thus | ess wear because a | arge part
of the brieken- oinf anmssiblal embediowerdtamtording tohthe inveation,ei.e.owihaatdeashoved

by the water jet. In order to realize an ti co-gction io between the
tooth and the hPBﬂ“ﬁtég@gPQdﬁéE@?‘ ‘Pr@ﬁurlenttgpc?ﬂﬁh@tpﬁ’ ugh which water jet 4
is injected can be situated just bepiRfetARtis £ didé Wew & aWhisoteP 4he
enbodi ment of figure 3 the tooth 2 !d; desi g;ned such t hat \rf\‘/at er 'j)t'gt é{4 IS

i nj ected throughcedrdirigpmt & vaBantause the teeth of dredgers wear
exceptionally rapidly) particularly_when rk is being carried out in
rockl i ke ground masses) a tooth strhil4iee § Vﬂ%§i‘§ﬂ§%fgﬁﬁt':?i?§r9@#@|i’}?e

i nvention which),_ j to figures 4, 4A, 5, 5A and 6, have the

foll ow n&of eat u%&@ﬁiﬁ)&fg?ﬁﬁz is mounted, as is usual, on an z o adapter 6
which for instance forns part of thfiguréBA sbowstd Rngitudinal fsextion efiny a
transverse beam of the draghead. In the enbodi nent according to figures 4,
4A, 5, 5A, 6 anthersame linecframadapteyrsacesrding te fauig 4A7 i s provi ded

t hrough adapter 6. This high pressu i 1N I 8 or
an z5 extended nozzle 8' which) V\heﬁqugggﬂwzé F?esrgﬁgéﬁ)tee&%éﬁ\ﬁggébp?@ﬁé?
cones to lie inyithe thothe Mbuhied RREROA finahNenidbdrvaht t aeididiig tdhite t oot h
structure results in a nmaxi num coacti on between tooth and hi gh pressure

wat er j et2s whi cinvesdionts in a consi derabl e reduction in the wear of the
tooth. When dredging is . . . . .
Figure 7 shows in perspective view a variant

of the embodiment of figure 6.
Figure 8 illustrates schematically the

operation of the teeth on a suction cutter dredger.



- ~ ~u~ zooz carried out in rock-like ground masses or rocks, the

. broken-off materials will be renoved by the high pressure water jets so
that the teeth will operate in the nost favourable conditions{-E\Jﬁkiﬁﬂf of
.t he enbodi nent described by s figure 6 consists of providing two bores 9

t hrough tooth 2' and providing the adapter with two nozzles 8 or 8 . Both
bores 9' must be directed such that, as the outer end of tooth 2' wears, an
injection by both water jets under high pressure s the inpact point of the
tooth continues to take place whi chheewethed iliustratesk byhthet abovie vglated. ~ o

Figure 8 shows very ¢learly the nmethod accordin o the inventign for a
suction cutter fGUERR)LT Dased aLAD optNRkCe nscgﬁbﬁmeeg@mlyafﬁgt 1B8ePat i on

of teeth 2 or 2, .L0Af: [l r i
direction and t?e\%ghg%%ﬁgg%ﬁ% tﬁ%@g@ngﬁég5@{3&?%\/6&@5’3?'8?ﬁlec\&éféerrj@% edger.
The rotation diinjeetddoonder predsars @d ydraulir cutting lot) exdavating pmgpentenent s
with arrows 12 and 13. It Is noticeable that the water jets under high
pressuresare i f§ecoBdthg streagth phsaid pressure enahliog &der Bafdolba dungtian t he
time for which thlgftg(? h 2 or 2 are active, i.e, remain in contact with
the ao ground rﬁﬁ 4% Yexcavat i ng or dredging. Due to the action of the

hi ghpressure water jets the brokenf:[qyrgrhalss aavery esanepiati VidRt whithy do
not obstruct the optimal operation of the teeth and ensure the increased

| i fe-span of t leervesth elutidatadhednetifod aecaiting tor hesinventien.df reference al so
initiates and enhances.the hydraulic fracturing. 25.1t is_therefgre
Inelcelssa_ry in tHP &N Wé‘h fg’ éﬂ'éﬂg@l"ﬁ? i Hg'@‘PQQXQP{)Qg“f#&aﬁgt‘@ﬁ" 2It8\ﬁ rate
under high PresafiPal tné'bclifé parl oa clltind/ér eRlavaliRg HontiisHeriteR id'thefhen the
invention is applied on suction hopper dredgers, a plurality of

di sposi ti ons ofegsestibl dhapithe stooth vstresture .(in a (suclionUcutt@0Gitedgeretfer can be
devi sed. Reference is

de once agaipn to figures 2 d 3 as exanp| e of
suction hopper iB¢t@dge) 8e disRosed syt rduﬁf‘al?u f’@s@ﬁ&@ g@y@ﬂafﬂgtlg\pacbf at
| east 50 bar arge.; I : :,a&h 15 and provide a
first hydrauli m'ﬂ}r)ﬁ?’trf\g’%o@?’t“tﬁ%%Sﬂﬁﬁ%%gei‘ﬂéggﬁ%ﬂr ow ﬁ@gﬁbzzl es !Os

arranged behind teeth 2, this such{ueato Waé actipatsf tHe afechanicahutidy bar
are directed toward the outer end of teeth 2, with a second row of nozzl es

for injeéting VEtReMpEt §ndhegrodnd|(this copgeplalse dnglndes stonertiks grungt t he

draghead 15 to t Yy | : r Lt I
cutting operat |'§%g§$?? @%E%%@%c?ﬁig tfﬁ%éptgéér ?‘éirr\%gg@?ﬂﬁsgg ggﬁ @?g%}%%de of
the above descrthbqsbdisr Where Heé wischanicd cattiy iesplemencis actived. I figurat er
jets through tooth 21 with its adapter 6. If water jets 4 are caused to act

fromthe heel pl &he culting iraplegrerdds repiaseptas by metagsh Je chwetespiet under t eet h

2 or 2', these er _jets the rovid i pi t al vertical i or
fracture plane ﬁ{@hl Rr%ﬁ?é'r?i 'ﬁegﬁgl%é%&t @f hE'Ztu_(l@ ég?tu%iﬁoi%%ér%j @?"s 4
and 4" wd h themeRhhical BlittiRg iAfbiéRkehi Bas hReAVMdNe (s FRRidrdteéd® and @d ur e of
the internmedi ate ground material of these vertical planes. In firmclay

| ayers and har deydratticl ftasuneszome witere ewates et #dojestedingder ighotd eesy very
great advant ag

es) . since with ag the currently appljed technigues if.is only
B05o1 bl o dr dugh° RISeUES e kR fase Beer prive I8 dlasignaind Wit oS dhs °or
with a station [ i idp -g(rgqi,ag I us
according to tﬁéeyslezt/t%m?@r?@hhgp3ﬁﬁgg‘%;vrvasar{d I a e?%d\(,)\dr‘ %@“n?@ﬁgyel?%yers
the efficiency highrpresssrernostibe direetegl preciselyagethe impachpoied@yofacthl ¥
broken, as simultaneously or not, by the action of the high pressure water
jets. --28 because then the crushed stone-like materials are integrally removed
from frfacture zone 5. The tooth hereby has an improved efficiency and
is less subject to wear. The hydraulic fracturing in fracturing zone 5’ is
also enhanced so that an improved break-away pattern of the material

is formed.



I~.5 JU 2002 9 1. A nmethod for dredgi ng under water ground |layers using a
dredgi ng device with a nechani cal dredgi ng conponent) wherein part of the
" mechani cal dredgi ng conponent is brought into s contact with t%@r&ﬂhm

| ayers to exert a dredging action to the ground |ayers and water jets are
injected in the area where the nechani cal dredging conponent is active,
characterized in that the dredging action ef the dredgi ng conponent and the
injection of the water jets are carried out simultaneously and the water

jets are injected at a pressure of hé®asd #SQSS{QI% cﬁtthbf\ﬂa&‘?ibf icgoe,qﬁg

t hrough and/ or behi nd the nechani cal dredgi conponent and at a pressure
of at |east 50 bthis fracfurertonz ist bufficieatinighs | fodirstgnog ancogtscot at Rash
met hod as cl ai med_| rbcl ajm1, characteri jets are injected

at a pressure of 1QR %’aébislﬁécﬁﬁ?)z%f'@ﬁ 389%} nigit{;’l?%af\é\ﬁhg% agkipg. avhigh
hod e . . ‘ . ) o
Suctton nopper | deeieih MARAuiCRAUARNG, adf Brediddetenttity Wl dthofed

fine in transverpemdhededdtare 26né. s dictinsaqesmed hdigof & lowerduttintepdwaghead,
and in that ao water jets are injected at a pressure of at |east 50 bar in

front of said tewdirbe aetad andithes iRsseyveanbeeguseod araatpast of e brakgneeff. 4.
A nethod as clained in claim characterized_in that water, jets ar
injected at a pr'@?g%ﬂags acssgga?%%g\g@@lsoﬁ'pC@E%iZHﬁeSagpc{e{Té%\{qgi b&l@ﬁ vy%ete{ he
di rection of movggent of the teeth, z5 and in front of the suction hoppers
of the draghead.” S. A nmethod as clained in claim3, characterized in that

water jets are injected at a pressure ofdart tbessalize0 draroplimakeco-astiont eet h

rken L1 10 OGS e IR v B b S R R

at a pressure of I : lini i i 1 tion
of novenent of t?{gfcthe\gtg i I§P42§ﬁgthﬁ%g% glézfl& #%ﬁﬂ‘%?gﬁmds&déﬁ?r@?{“@%. zed
in that at the pRpwhilein tie embddimentofifigure 3 thedoathe?'iisjdesignidsswath that

pressure of at least 20 bar in the direction of the inside of the draghead.
8. A method as cyaterdat 4sdnigctadithreugh ﬁ’@rﬁpﬂbt erized in that as a dredging

e e oot Tt FalBe L o) oot UG “epfal e
a bucket ggedger exceptionally rapidly, particularly when work is being carried out in rock-
like ground masses, a tooth structure is designed according to the
invention which, referring to figures 4, 4A, 5, 5A and 6, have the
following features.
Tooth 2' is mounted, as is usual, on an
20 adapter 6 which for instance forms part of the rotating cutter or is fixed
onto a transverse beam of the draghead.
In the embodiment according to figures 4, 4A,
5, 6A, 6 and 7, at least one high pressure conduit 7 is provided through
adapter 6. This high pressure conduit 7 ends in a short nozzle 8 or an
25 extended nozzie 8' which, when tooth 2’ is mounted on adapter 6,
comés to lie in the line of the bore 9 running through tooth 2'.
This tooth structure results in a maximum co-
action between tooth and high pressure water jet, which results in a

considerable reduction in the wear of the tooth. When dredging is



10. A nethod as clainmed in claim1, characterized in that as a dredging
~device, use is nmade of a pull shovel pontoon and a grab dredger. 11. A

met hod as clained in claim8-10) characterized in that the highﬁpduhsﬂma
water is injected exclusively during the effective operation of the
‘dr edgi ng conponent of the dredging device. 20 12. A device for dredging
under water ground |ayers, the dredging dgvice conprising a dredging
conponent with a part for dredging the ground | ayers and nmeans for ejecting

a high pressure water jet.to th r in th [ ea . whe e part of
the dredging co Bﬁgnphfs'nac,r?%@fgc&ah% 2%%%%5 ié{ tei'_ﬂglt(s't N_ﬁgpéﬁ%ktegfo he 25
dredgi ng conpongRteris WAl e EerhbPe @ bYUhe highShreSOmme Waksr jetdi3onthas She €
wat er injection nozzles for injecting water into the ground | ayer at a

pressure of at leelswilbOpérate it thehmopbfavourableiconditionoagh, bet ween and/ or

behi nd t he nechani cal dredgi ng congonent, and_ at a pressure of at |east 50
bar in front of the dredging compohegrant IQ? the; gm eﬂg %B.C”Eege&'ce as

claimed i clalfidde: 6°BBhSEILIdZBrwiding "o ! Bered! SUAhRAHPTBAIFY SASP! | Ses
hi gh pressure water injection nozzles Tor 1njecting wat at a pressure of
at |east 100 baprovittieg ¢helddaptér With two206itrles 8. os8'1 Both bres @ mastcbei med
inclaiml1l2 or 13, characterized in that the device is a suction, hopper

dredger, the drdigeead ssichiifabnas the gutsrperd @f deothedt wears, @n thiedion by a

ni o prossur e vESty weldtcielt ARRE BHPRbRGH SuhsCimbal, ARPRT el Lo™
15. A devi ce ascamtHuBadoitBké pfdd® WRicAbetdbmedwidkt iz theadothnwbhad. the device
is a suction hopper dredger, the draghead of which is equipped with teeth

whi ch extend in a |ine transversel fFigdret e shaws avenvecleatlyr dbei oretbedt he
d head, behi nd whi,ch teeth high . wat i ppecti I

mounted for 15 FeAEG thedavetiartier 2 siction cdter dirdder- thhe SEBeiTawe  ne
di rection of thghewsaEhematicaRy 8ef opdration dfMehe2 8f 2¢IPiheegrouRdDratobk 12 or

13, characterized in that the “dredgi n% device is a suction hopper dredger,
t he draghead of masischOifer dheisamne rotation direntiomiarnd &woeopposeda shingingo

t I f the disgpl t di ti f . th head, th head
Compr 1 51 ng. hos2MEYSNS oloEHa pchPRrope dirdosta: e TBron, AFRgter et | on
of the ipteri O_rin?ﬁ%ét@@ vﬂﬂﬁ%ﬁ@@éﬂﬂﬁge%vﬂﬁéing;em%%eﬁieﬂt%ﬁth' é’rrG\lvg'fQ dgqor 13,
characterized in that the dredgi ng device™I's a suction hopper dredger z5

with a heel platg8. 18. A device as clainmed in claim12 or 13, characterized
in that the dredging device is a cutter suction dredger with a cutter head

the arms of which are equipped wit Ht iscaetraabig thatl the wates detsdindardpeR s,
the teeth bei ngpprvidark WitleAUFbast thP5 duration which corresponds with the

time for which the teeth 2 or 2’ are active, i.e. remain in contact with the

20 ground mass for excavating or dredging. Due to the action of the high-
pressure water jets the broken materials are removed so that they do
not obstruct the optimal operation of the teeth and ensure the
increased life~span of the teeth. The action of the high pressure water
jets also initiates and enhances the hydraulic fracturing.

25 It is therefore necessary in this option to
ensure by means of valves the water flow rate under high pressure to
at least the "active" or operational teeth.

When the invention is applied on suction

hopper dredgers, a plurality of dispositions of the high pressure water
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.the teeth. 19. A device as clained in claim12 or 13, characterigﬁjutngmﬁat
t he dredgi ng device is a bucket dredger, each bucket conprisin@' g
.provided to contact the ground in the 5 course of the dredging action, the
edge of the bucket conprising high pressure water injection nozzles. 20. A
device as clained in claim12 or 13, charBacterized in that the dredging
device is a pull shovel pontoon, the shovel conprising an edge for

contacting t he jets Bardbé Aekised) RetErereris enade @hck Ry e6ldigheesgtarn3d t he
edge being provided with high pressure water injecting nozzles. 21. A tooth
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these water jets then provide an initially vertical cutting or fracture plane

15 in one line between teeth 2 or 2', while water jets 4’ and 4" with the

teeth 2 or 2' co-acting therewith cause further fracture of the
intermediate ground material of these vertical planes.

In firm clay layers and harder sand layers the

above described arrangement offers very great advantages, since with

20 the currently applied techniques it is only possible to dredge with

suction hoppers with a great propulsion power or with a stationary

suction cutter dredger. In dredging with an apparatus according to the

invention in said harder sand layers or firm clay layers the efficiency

increases because the ground layers are already partly broken,

25 simultaneously or not, by the action of the high pressure water jets.
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5 contact with the ground layers to exert a dredging action to the ground
layers and water jets are injected in the area where the mechanical
dredging component is active, characterized in that the dredging action
of the dredging component and the injection of the water jets are
carried out simultaneously and the water jets are injected at a pressure

10 of at least 20 bar at the position of, through and/or behind the
mechanical dredging component and at a pressure of at least 50 bar in
front of the mechanical dredging component.

2. A method as claimed in claim 1,
characterized in that water jets are injected at a pressure of at least 100

15 bar, preferably at least 2000 bar.

3. A method as claimed in claim 1,
characterized in that use is made of a suction hopper dredger with a
draghead equipped with teeth which extend in line in transverse
direction of the displacement direction of the draghead, and in that

20 water jets are injected at a pressure of at least 50 bar in front of said
teeth taken in the direction of movement of the draghead.

4. A method as claimed in claim 3,
characterized in that water jets are injected at a pressure of at least 20
bar behind said teeth taken in the direction of movement of the teeth,

25 and in front of the suction hoppers of the draghead.

- 5. A method as claimed in claim 3,
characterized in that water jets are injected at a pressure of at least 20
bar between said teeth taken in the direction of movement of the teeth.

6. A method as claimed in claim 3,
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characterized in that at the position of said teeth water jets are injected
at a pressure of at least 20 bar in the direction of the inside of the
draghead.

8. A method as claimed in claim 1 or 2,
characterized in that as a dredging device, use is made of a suction
cutter dredger.

9. A method as claimed in claim 1 or 2,
characterized in that as a dredging device, use is made of a bucket
dredger.

10. A method as claimed in claim 1,
characterized in that as a dredging device, use is made of a pull shovel
pontoon and a grab dredger.

11. A method as claimed in claim 8-10,
characterized in that the high pressure water is injected exclusively
during the effective operation of the dredging component of the
dredging device.

12. A device for dredging under water ground
layers, the dredging device comprising a dredging component with a
part for dredging the ground layers and means for ejecting a high
pressure water jet to the ground layer in the area where the part of the
dredging component is active, characterized in that the part of the
dredging component contacting the ground layer comprises high
pressu}e water injection nozzles for injecting water into the ground
layer at a pressure of at least 20 bar at the position of, through,
between and/or behind the mechanical dredging component, and at a

pressure of at least 50 bar in front of the dredging component.

bar BB sabi ettt nde AFEIEb Erpdioinent otihgseath () vy



105 105Y@1096& () -390 c;;; g<<zX9b@ 9! Z1096& ()-! & "109%5& ()-!& "10%& ()-
5109%& ()-!&3"109%65& ()-!sf!10%m5n58&" () - <T===>>>z[ 9b@ ! 210%35&5( JU?. %&%&

“F" 109%4H8 () - 809 109448 () H#10064&! () 105 105 105& 731096& ()-

3L1096& () - HGMABBKCDMUSb @ #F" 1094H& () - &4 #F" 109%H& () - &0! ~ F" 10%4H8: () - &0!
F* 10%4H8: () - &0! * F" 109%4H&’ () - 80! F" 10%4H&’ () - &ODEEEEEEFHUSL! y " 109%5&' () -! Sy
"109%5n5& ()-9° 109%B& () - $1096& () Hi_ 10HH ) . .

10HH F* 10%4H& () - &OHHBI 1 1 MIJz[ <uS] il (W @Sﬁ)gg @ 531983 |- FAMook%: () -

"109%5& () -! I KKBhEBoSbrisad
10988 () (2&010 w)&&n&éd it thaOed &rddgind<eHKEKBhEBoRbYised igh psedsurs?

1 109%& () -! wammomjs&tl@o nozziesvprinjpctryg waten at a presswese at) least 100
10% & () -#10% & r( %re%era%?y a?Feas?iB%;JbO%& ()-3 7910%& ()-L MVUVNOOWU3bC! !
5 14. A device as claimed in claim 12 or 13,
characterized in that the device is a suction hopper dredger, the
draghead of which is equipped with teeth which extend in a line
transversely of the displacement direction of the draghead and in that
high pressure water injection nozzles are provided between said teeth.
10 15. A device as claimed in claim 12 or 13,
characterized in that the device is a suction hopper dredger, the
draghead of which is equipped with teeth which extend in a line
transversely of the displacement direction of the draghead, behind
which teeth high pressure water injection nozzles are mounted for
15 injecting high pressure water jets under the tooth in the direction of the
outer end thereof.

16. A device as claimed in claim 12 or 13,
characterized in that the dredging device is a suction hopper dredger,
the draghead of which is equipped with teeth which extend in a line

20 transversely of the displacement direction of the draghead, the
draghead comprising nozzles for injecting high pressure water jets in
the direction of the interior of the draghead.

17. A device as claimed in claim 12 or 13,
characterized in that the dredging device is a suction hopper dredger

25 with a heel plate.
i 18. A device as claimed in claim 12 or 13,
characterized in that the dredging device is a cutter suction dredger
with a cutter head the arms of which are equipped with teeth mounted

on so-called adapters, the teeth being provided with nozzles for
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19. A device as claimed in claim 12 or 13,
characterized in that the dredging device is a bucket dredger, each
bucket comprising an edge provided to contact the ground in the
5 course of the dredging action, the edge of the bucket comprising high
pressure water injection nozzles.

20. A device as claimed in claim 12 or 13,
characterized in that the dredging device is a pull shovel pontoon, the
shovel comprising an edge for contacting the ground layer in the course

10 of the dredging action, the edge being provided with high pressure
water injecting nozzles.

21. A tooth with adapter for use in a device
as claimed in any of the claims 13-20, characterized in that both the
tooth and the adapter on which it is mounted have at least one axial

15 bore for injecting high pressure water jets in the direction of the position

where the tooth contacts the ground layer or rock.



