Drag head for a trailing suction hopper dredger and nethod for dredging
using this drag head The invention relates to a drag head of a trailing
suction hopper dredger, conprising a visor which is dragged over the bottom
and herein | oosens soil, and a suction _conduit_ which |s copnected to the

vi sor and Rfiedieadifer psradiing sucsiondypppedredgey andristhad fop drefeing uyngel ates to

a net hod fgk cﬂfaﬁ(ﬂ%ﬁg soil using this drag head. A drag head according to
t he preanble 1 s°known from EP- A-08921] 6. EP-A-0892116 10descri bes a drag
head for a trailing suction hopper dredger conprising a visor which is

connected {0 .a suctign conduit and is open toward th ottom for dredgi ng.
The vi sor he ipy . nlr%a"f’?l@"’( r&_glhie?fg"flﬂjté‘ilﬁ%s gB’bé?I_’Rﬁr gﬁf’géﬁ’-f’ By hEANs" of a
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the drag head with drag pi pe and suction conduit is | owered under water at

a gener al |whiglis qppeecigifoahawispr andwinehhdiaeharges thedapseapd saihdhe inieniiony sucti on
hopper dredger, . until th r head kes .contact with the bottom During
the travel®d re{aﬁeéq?fiélﬁtﬂ?oﬁgggg%fl%lﬁ Sﬂlg%%“e‘ th?gﬁéglrea(whe drag head is dragged
over the bottom under water, wherein the soil is |oosened by the teeth
engagi ng on the bottom The | oosened soil is suctioned avva% via the suction

condui t, fhdragheed aecordiag i begrugdleisdaewpivaehP-AR8YHd ot EGiA-P#E 1d0ct i on
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wat er, andoaptdtahial d sncdarecdnduitlaad Sugieh oswdrd tieebadiewefoo deed gimg. Thevisards i on
conduit. The underwater wei ght of the relevant c onents corresponds to

t he above-tg?féﬂié?%%éfadh?g S S ReAgRf & e e inteEs o @gt;ﬁd%ed by
said conp T : j itk AFRYRSMndt fanounts to
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whi ch is sgehg@&Rde Piesent on the trailing suction hopper dredger. During the dredging the
20  drag head exerts pressure on the bottom due to the relatively high weight of the
components situated under water, and optionally due to the suction force developed by
the suction conduit. The underwater weight of the relevant components corresponds to
the above-water weight thereof minus the weight of the water displaced by said
components. The underwater weight of a steel component thus amounts to about 7/8 of
25  the above-water weight (the relative specific weight of steel being approximately equal

to 8).

The known drag head has the drawback that it can only be used in relatively soft soils.
If the soil becomes too hard, the drag head will indeed be insufficiently able to penetrate

30  the bottom under the weight of the partially submerged components, whereby on the
one hand the teeth can no longer fulfill their function and on the other insufficient soil is
suctioned up. The efficiency of the dredging production can also decrease significantly
in the case of bottoms consisting only partially of harder material, since it is mainly

water which is suctioned up.



NL 7514881 di scl oses a drag head of the above nentioned type. The drag head
is equipped with a rotating displacing2organ to disrupt the bottom before
cutting the bottomby the teeth of the drag head. US4, 123, 859 di scl oses a
drag head conprising hol ding nmeans for the cutting tools conprising a fluid
cylinder for pushing the cutting tool after a deflection back into its

cutting pqQsiti he, hol din r.otect t.he cutti t ool s ;agai nst

br eakage §ﬁ5558§§bgﬁﬁﬁﬁ%%§@%§9&%§aﬂh$? ?HNEB?§f%§B% |ggﬁgggg1%.drag head
conpri si n@qﬁi‘@ﬁedlﬁ'uﬁlarbt@ﬁﬁé"disﬂlb@ngbﬁg&nlf@aﬂrd tHelot oY beBsraichiag th th a
propel ling device provided with bl ades, and driven by a notor to rotate it
and t her efpttengydhe teethnd thpdiegBprd. of t he drag head. through the ground.

Si nce ghe propel I'i ng devi ce produces high threes in the drag head, the
suction pipe is provided 15with stress sensors that control the output of

t he not or U, 1330839 disudosey énmgiicad cormmsendiiol divgmsdane &gitie @uttigRodB34272
di scl oses a drag head for dredging harder. soils as rocks. The cutting

. su
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mat eri al funoenctdaey doeatimen where the teeth are active. EP 1653010
disclgies a drag head specifically useful for dredging bottons consisting

of 25packed particles, such as sand., in the disclosed nethod of dredging,
vat er j et yane 0B AkkRYescd A8EhER &iﬁ%ﬁdsﬁg th&84Al teettf IrHe BiagchdR hekdrom

| ocally. The present invention has for its object to provide a drag head

for a traichhipgedwish aenoretpigatevibe dgadedmitie hlades, apd driven Wraag®r soiotate and i n

parti cul ar, harder, soi | nder water .30with satisfactory efficiency. Wthin
Phe cont ot ogrngrrE Spspr HREEPiReEhr PRy AR SHBEP i SRHEER e
vol ume of ps@idlirh RegedraRicedtiiih f@testih M dragd heRL tHedcadntpipe tsgirgvii@bsens
soil, and a suction conduit i ch connects to the visor and

15  with stress sensors that control the output of the motor to limit the movement in case of

overstressing,

GB 2334272 discloses a drag head for dredging harder soils, such as rocks. The cutting

tools of the disclosed drag head comprise teeth that have been modified with a central
20  bore through which high pressure fluid can be injected into the bottom. The fluid jets

remove broken-off and crushed bottom material from the location where the teeth are

active.

EP 1653010 discloses a drag head specifically useful for dredging bottoms consisting of
25  packed particles, such as sand. In the disclosed method of dredging, water jets are

injected close to cutting teeth to fluidise the bottom locally.

The present invention has for its object to provide a drag head for a trailing suction
hopper dredger which is able to dredge soil, and in particular harder soil, under water
30  with satisfactory efficiency. Within the context of this application, efficiency is

understood to mean the volume of soil dredged per unit of time.

According to the invention a drag head of a trailing suction hopper dredger is provided,

which drag head comprises a visor which is dragged over the bottom in a dragging



whi ch di scharges the | oosened soil, wherein the drag head is further
provided with cutting bodies fbr | oosersing the soil, with the proviso that
the cutting bodies conprise hits. Using the invented drag head particularly
relatively hard bottons, such as for instance rock, can be dredged with
good ef f i clirentiyn aBdwaus &astre il andar wicsamdralpit whaeh ¢omaedtest the gisor e known

trailing suyction _ ho r dredger,..the l.ops of the.bikts cone.i cont act

W th the BRtEbHRERRE PERERRrub anErR e Rumi el it hihsLRER ML known
teeth, theuhidehoales eadyoRangithaisl, Wid thoplovab thi al duvelgybddaw chaipees,
wherein furrows are drawn in the soil by the draggibn% novenent of the drag

head. The bitadésinathsrinvasitaghdragheadnartimibrelpoyels hgekbatemsesish @s &r i but ed
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dr ag head%g%ggrrg%&%& tetgé{%%%%log\%g%\ét@{c}ﬁgﬂg o gﬁe%cvtﬁ}ae??lgfggki;‘ﬁg% hat thle bits are
coni cal . Suillbyahd dmapgiaf ndvembitt of ths dfaglnatl. fThe ungareaer wieghebf thehepy of t he

drag head. It is further reco nded t hat. t he radius, of vature of the
top oflOt helrefaes 55 lé@%ﬂ@s\%ggtﬁi cgl?'taafﬁ’ffa‘fﬁq?et éH?)PlgSr ae“rca;lh? goﬁo&meen 2

and. 50 rafm,@ndnRsd ofHiRfali dbhisRed %1%%15%@“_%33@/ Wilith effectively cr@&@igpus to
characterize the drag head. according to the invéntion in that the bits

form at | ghsbottme, aéni partighliachradativshdsard boiéom dhbasdiesn dowadshataiighht | i ne

substantially 25perpendi.cul.ar | the dr ing.direction, .B i tioning
the bits (HCUHSaL 58t i“éh}"yp%‘t‘??‘jé’i“’g‘i’fﬁtﬂf? R etPibs fonggiys Rtk gt |“§9§ée%n f ound
that the ahexa cdiiScussdy koil Bhipgosdur $Qidh @hibeseddfly simne®dp by te: dacticn can in
this way co-act optimally. Having the bits co-act achieves that the total
vol undSof donéwién rock is many tines greater than the cumul ative vol une of
rock which would he broken by the individual bits. 30 The nunber of bits of
the drag head according to the invention can be chosen within wide limts.
In a pref ex paderesthaabomnentaff thdérap hvehdcedrdiligng theiadertivn incmarterofedl t s of
the drag head, is higher, and npre preferably significantly_higher, than

t he nunberth@fthe Bidt #7e GPIEHeSRARANITEA gk TorR t%mvﬂ&‘ﬁ§¥%‘é yjod the
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penet rAt i diesdeptdendfantiH@€0euhy mngp freftrabsy betwedre2 ot $Gmm, 8od prassi ngl y, the
therefore anficipated |ower _efficiency is fully conpensated by applying
hits. Becdls raﬁﬁlpég‘?tﬁ’fe%ga%‘#gﬁ’én'bi ts are better distributed, it also
becomes possible to give the overall drag head a | arger and heavier form
(for instance an above-water weight of 100 tons) than has heretofore been

usual (t het krsivantdgeys hedurapemizedhd gragdeaghascogiBuottemigvertionto ey thea heavi er

d | . head .further i he. dr edgi ffici : b
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straight line it has surprisingly been found that the above discussed forming of soil

chips is enhanced. The bits can in this way co-act optimally. Having the bits co-act
achieves that the total volume of broken rock is many times greater than the cumulative
volume of rock which would be broken by the individual bits.

30
The number of bits of the drag head according to the invention can be chosen within
wide limits. In a preferred embodiment of the invented drag head the number of bits of
the drag head is higher, and more preferably significantly higher, than the number of
teeth of the known drag head. The known drag head is generally provided with about 5



10preferably lies between 1 and 10, nore preferably between 1 and 5, and

t he nunber of series nost preferably ampunts to 2. This preferred variant
results in. a good conpronmi se between efficiency and the power required to
drag the drag head al ong. The nutual distance between the bits is

det er mi nedoBy,tecihshig dopdndingfaachosiss of the digdicadns higher pimbhiefbiitisgt hensel ves
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can in principl e positioned In all possible ways in the | ongitudinal
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di fferent variants are possible, the bits are (general ly received in a

t r ansver secobwanmit betvecd efiyidnenand seaosien raquire toadioa Hicalyepbendtabongecei ve
each series of bits in a separate transverse beam which is noreover
connected still nore preferably to the drag head such that it can be

t ransl at edrivd hfitual disthii@ibetveauNhEbiRY i€ SIstdfRinked b dﬂﬂldlngithﬁffactSﬂsb@lE antially
perpendi cularly of th.e bottom The counterpressure can i nstance be
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whi ch dur i E@ngra&f lgrpgstrls}t R BB P eSS YR avRLE AL FOORE U 1t 5.
The teeth tﬁﬁt‘&nf 'IBFéfQ%B ﬁ@*& ﬁ@W@erPfo%H@%aPQ%ﬂ&?ﬁnﬁﬂo%&ﬂ@M ik BAddndl ly) broken
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al so 128vel achiwed)by ] drqg hehd mbbseirt the ditanse cathe dragging direction between two

successive series of bits and/or the intermediate distance perpendicularly of the

dragging direction between two successive bits in the same series is a maximum of 10

times the penetration depth of the bits in the rock, and still more preferably a maximum

of 5 times the penetration depth of the bits in the rock.

25
The bits can in principle be positioned in all possible ways in the longitudinal direction
of the drag head (the direction parallel to the dragging direction). In order to further
increase the dredging efficiency, it is advantageous to dispose adjacent series of bits
offset relative to each other. A better cutting efficiency is hereby obtained.

30

Although different variants are possible, the bits are generally received in a transverse
beam of the drag head, wherein it is advantageous to receive each series of bits in a
separate transverse beam, which is moreover connected still more preferably to the drag

head such that it can be translated with a certain counterpressure in a direction



do their work nore efficiently. The conbination of teeth and bits provides
for an increased efficiency. A further dnproved drag head i s obtained when
it is provided with support means whi ch 15during use engage on the bottom

upstream of the hjts, and optignally of the teeth. In the case of great
unevennes ss‘ibﬁta{‘%giytﬁ?m Cflﬁaélé’é’%élﬂfplﬁ%ﬁofn HEUMHRIRSEIE Rt FOF Ff@tatﬂlF%lbe head, or
at | east the e Mh&O8y si@p&didy B8 &atQefsRlbk ¥k Pé&ﬁieﬁﬁﬂn"tﬁé aRl Helie TRkt om  Thi's
prevents janmm ng of and/or danage to the drag head, and in particular the
bits Jr a pabddigliranshgrssbanatiiare greooldamegd thothibe suppord tinelar®ncomdre se a
nunber of %:lli de bl.$cks referably 20di sposed in the transverse direction.
The slide BUSYRE MAPEFHGEATEASuch that the drag head does not tend to dig
itself §n but, on the contrary, tends to follow the bottom contour. The

slide bl ocks hereby have a protective function. The bits will generally
si nk a cerlnairferge datheatncorse efickenicnttbe dtig hsat sonsfemnblerprovidedwithase@Bof t he

drag head. /.l bj . ypical et.ration depth n.be determ ned .dur.i,ng design
of " the- bi 1¢f o ST BEREHLR, s PR P AR R PR TSR HRDT “reans

i s positi of@thgaise preperablgtcapitengcthe powde dalhitrdaimdtieelbith. Thaneeh @éhove t he
underside of the hits (in use therefore the top of the bits which cones

into cont aldthey kreak dewvibgiopadportions plready (parialy) ibagleave dhgpbits Hrtheteednbodi ment
t he dr h ' ' [ ' r.avi ' ' ans
for attleast Puact AEMeRE drand BE, HRNER Lallsd RyPlRY bt MR e bRl

parti cul arddeineenk wicseo eff@ivatlhor Heorom i aioindif ngticimaishigproedssoanhi eves t hat
the suction force ug‘PI ied through the suction conduit will as it were
suction t W8S BEAH Yont 0 the bottom The devel oped suction force ensures
sufficient 6

A further improved drag head is obtained when it is provided with support means which

15 during use engage on the bottom upstream of the bits, and optionally of the teeth. In the
case of great unevenness in the bottom these support means ensure that the drag head,
or at least the visor, are forced to follow the contour of the bottom. This prevents
jamming of and/or damage to the drag head, and in particular the bits. In a particularly
suitable embodiment the support means comprise a number of slide blocks preferably

20  disposed in the transverse direction. The slide blocks are profiled such that the drag
head does not tend to dig itself in but, on the contrary, tends to follow the bottom

contour. The slide blocks hereby have a protective function.

The bits will generally sink a certain penetration depth into the bottom under the weight
25  of the drag head. This typical penetration depth can be determined during design of the

bits. It is advantageous here if the underside of the support means is positioned at a

predetermined, preferably limited distance above the underside of the bits (in use

therefore the top of the bits which comes into contact with the bottom).

30 In a further improved preferred embodiment the drag head according to the invention is
provided with closing means for at least partially closing the opening between
components, and in particular between visor and bottom. Providing closing means
achieves that the suction force supplied through the suction conduit will as it were

suction the drag head onto the bottom. The developed suction force ensures sufficient



pressure stress under the bits and optionally the teeth in the bottom so
that the bottom breaks, chips or otherw se coll apses. The closing of the
openi ng between the visor and the bottom can be enbodi ed i n any manner

known to the skilled person. The closing means can thus conprise a strip of
flexi bl e metsewrealrgsstunider the bitparsipaptinhally thiécedpiarthabottavd soéhaighshollem t o t he

rel evant conponent on,at |ea i .of i ; d
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di mensi ongnqadp eET EpapyPERTEEHED ool erablgaatered this driropapsne fROPENNE 284n he
attached i i I ptable is

recei V|§ng b{g ir?gatglééfl rszg ﬁ%%ﬁlgﬁ%é%gﬁp ei%gﬂlbgﬁgasttﬁg%gl? ?gttg&toﬁelg{{%r ansver se beam of
the drag bead. in a preferred enbodi nent the bits have a | ength protruding

outside the holder (the active |length) |yi bet ween .10 .and. 500 The
active | endeniras hqaﬁgtcmrglgggq ﬂ]e|m‘f?61?18n éFeé‘)F/r lr?]g{BPVPPFeég’ltﬁé’tf W@@h"eg‘bs% 250 mMm
and_15mosty;Reefaa0kityOBUHERT WOt kol Buiddble oderal 1hgarbpger ding to t he

i nvention has the additiona antage that the overall "vertical force is
di stri but edefersbly amowmtdiothetwash@0eby 40H eravBritable tfaosces dmenhese |atter are

significantl wer than on no |, teeth. The bits can _.hereby be
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be | ess syseenirhPh&dl PartB@nrly REEAUSS réRRInAMhE baP Rl h@dersnaath Watikdn, t he
20bits are al so cool ed, whi c% further increases their lifespan. if desired,

the drag Head taetwensiersg beantofighe diggheddohn eprelened cprbodingad thei it bave 2 east one

series of .jet. pipes.for. injecti [ I qui ref. rably
under hi gH!’IﬁﬂéB%‘ﬁ?@ngl-(ﬁu&r@éptﬁgbg@?re@esacglﬁﬁgﬁngﬁl 32388% g%g}r{:@%rgéds g(ﬂ? 1glgrﬁ\/\/ni ch
pref er abl yriameynd 1¢heth2d HR08tshall, mdre hecfprablyaica by een 22000 2 bamm, rndt
preferably to 2500 bar. The efficiency of the bits is hereby increased

furthdp. meeshpaifergblydetrenisviaftlpommehkhy &g headascrdingtn s inveitisr e
di sposed i i ELL O . i +d s al so
posg i bl e ttge %c?cﬁ@érg‘?éd\{aﬂga% F‘?dé ﬁ{ehogterr{sa:lallh%gg&gmh{r%&ﬂjdgﬁn%qagde%&T Oééé téltéétr e then
enbodi ed fidierésthanceagsfosces entlicat ldner axe signéfigaetly frivpe shanam rassiakteethn

di schargi ng al.ready broken sojl parts via the 30 suctiqn conduit and/or in
further r awanﬁe@me %asﬂ%vmﬁ%tﬁ%ﬁ?%@r PhisEal €37 [Meddpre 1Sath. | ¢ al so
possi bl e f LS yilP B Ve RIRYde8eySRE bSSlicdQUnlierd AME, thef rOM
soi | that ‘ﬁ%esré%thbigvglpB?%E%%@c@%%ﬂgt‘%a&rbettere deyfsé}ne br oun?j surfacee is
creat @0 i rtic anhilshcedied, bilich fugherpecretseatieidddespen. Jet pipes arranged in a

bit have the advantage that liquid under high 7 pressure can penetrate
into already partially fornmed cracks and can therethre accel erate

If desired, the drag head according to the invention can be provided with at least one
series of jet pipes for injecting a liquid, preferably water, preferably under high
pressure. High pressure is understood to mean pressures which preferably amount to

25 1500 bar, more preferably to 2000 bar, most preferably to 2500 bar. The efficiency of
the bits is hereby increased further. According to the invention the jet pipes can in
principle be disposed in front of, behind or at the position of the bits. It is also possible
to provide the bits themselves with jet pipes. These are then embodied for instance as a
central bore. The jet pipes can assist in discharging already broken soil parts via the

30  suction conduit and/or in further reducing in size and/or fluidizing these soil parts. It is
also possible for the jet pipes to assist in removing softer soil layers from soil that has
not yet broken, so that a better defined ground surface is created into which the bits can

penetrate better. Jet pipes arranged in a bit have the advantage that liquid under high



breaking of the soil. This can also prevent, or at |east slow down, wear of
the bits. 'The invention also relates 7o a nethod for breaking and/or
dredging of at least partially Shard bottons under water with a trailing
suction hopper dredger, equipped with a drag head according to the

i nvention pressuxe catrepmttatcmmtpralrsab' witidipvermertycrackdraad ciretidresee ceetiaigict o t he

i nvention._on bot.t after which it ragged ove ottom A

suction t RFG migé) il ﬁ?ﬁé‘f?’f A5 PV ST 3 %asg%%\yl%g N8t 0f%he’gonpt he space at
| east partially closed of f via closing neans and encl osed by the visor and
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The drag head according to the invention is particularly suitable for dredging bottom
20  under water with a UCS (‘Unconfined Compressive Strength’) of at least 5 MPa,
preferably at least 20 MPa, and most preferably at least 40 MPa. It has been found that
the drag head according to the invention produces the best results in the UCS range
between 5 and 50 MPa. At a UCS of less than 5 MPa the advantages gained are not
great enough relative to the known drag head equipped with teeth.
25
The drag head and method according to the invention will now be further elucidated on
the basis of the following description of preferred embodiments and figures, without the
invention being limited thereto. In the figures:
figure 1 shows a schematic perspective view of a drag head according to the invention;
30 figure 2 shows a schematic perspective bottom view of a part of the drag head of figure
L;
figure 3 shows a schematic perspective front view of the drag head of figure 1; and

figure 4 shows a side view of a detail of a cutting tool according to the invention.
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on the contrary, follows the bottom contour.

25  An embodiment of a bit 20 is shown with reference to figure 4. The shown bit 20 with
overall length 27 comprises a substantially cylindrical part 22 with diameter 25 and a
conical second part 23. Bit 20 can be arranged with cylindrical part 22 in a holder 10 of
drag head 1, for instance by means of snap connection 220. A permanent connection is
also possible, or other form of releasable connection. In the situation in which bit 20 is

30 arranged in holder 10 the conical part 23 will protrude outside the holder over an active
length 26. Conical part 23 of bit 20 is provided with a hardened tip 28 at the outer end
which comes into contact with the soil. The appropriate radius of curvature of the tops
of bits 20 depends on, among other factors, the properties of the bottom and on the

specific design of the drag head, but preferably lies between 1 and 100 mm. A suitable
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The distance between the underside of support means (8) and the underside of the bits
can be chosen such that the cutting height of these bits is limited to a chosen maximum.
20  The bits are thus protected from excessive individual cutting forces, and the overall
cutting force on the drag head is also limited. It can also be advantageous to provide a
drag head with teeth, wherein bits (20) first engage on the bottom with a determined
penetration depth so that the bottom is at least partially broken, after which the teeth
then engage on the bottom.
25
The invention is not limited to the above described exemplary embodiments, and
modifications can be made thereto to the extent these fall within the scope of the

appended claims.



conduit (3) which connects to the visor (2) and which discharges the

| oosened soil, wherein the drag head ) 10s furtherr provided with cutting
bodi es for | oosening the soil, with the proviso that the cutting bodies
conprise conical hits (20). 102.Drag head as clainmed in claim1,
characteriGeémsn that the radius of cura of the top (28) of the bits (20)
lies between 1 and 100 mm 3. Drag head as clainmed in any of the foregoing
clainms, characterized in that the hits (20) termat |east one series which

extends or.ext @)ﬁgiﬂeﬁkﬂg)@fﬁ‘tr’éﬂin@@hctldnrlﬁ)pf)ér dredgk2)cosipbisingatvigr (¥) which
perpendi cul arly of the dragging directjon 4. Drag head as clained in

cl ai m 3 chHadeeeed pyadhg pptiornin a faggingbisection apgd b@re(f%eysenﬁ sqil, gadl p&4ctigount s
to at l.eas terized le
that ¢ fo nnbe CrRigh AoORSth A8 yRop LTt Wby Gt P hooshB AEL P |

bet ween | andeid.the frag Beady 1heaiirtas p:badéﬂadlthmumlng‘bnﬂﬁs foe heusacibgtliezeed, i n t hat
the nunber of series anmounts to_ 2. Drag. head as claimed in any of the
f or egoi ng ¥itatheProvpmiatiie ciiag bpqi,1e§ FFH{IPIFSF qoglcﬁlrt%sl g@d with a series of
teeth which extend substantially transversely of the dragging direction and
whi ch. during use engage on the bottom downstream of the bits. 308. Drag
head as cl ai med in any of the foregoi ng clains, characteri zed in that the

O R g2 Pt DR oS e R R RED o0 L
charact erizgge ioqa (Qkoaéfth@&tssczspﬂéstbe%@éﬁ BdndC@MAiSe slide bl ockS-

3. Drag head as claimed in any of the foregoing claims, characterized in that the
bits (20) form at least one series which extends or extend along a straight line (11, 12)

15  substantially perpendicularly of the dragging direction.

4, Drag head as claimed in claim 3, characterized in that the number of bits (20)

in a series amounts to at least 10.

20 5. Drag head as claimed in claim 3 or 4, characterized in that the number of

series lies between 1 and 10, and more preferably between 1 and 5.

6. Drag head as claimed in claim 5, characterized in that the number of series

amounts to 2.

25
7. Drag head as claimed in any of the foregoing claims, characterized in that it is
provided with a series of teeth which extend substantially transversely of the dragging
direction and which during use engage on the bottom downstream of the bits.

30 8. Drag head as claimed in any of the foregoing claims, characterized in that the

drag head is provided with support means (8) which during use engage on the bottom

upstream of the bits (20).



10. Drag head as clained in any or the clainms 7-9, characterized in that
the bits (20) have a penetration depthland that the support neans (8)
engage on the bottom higher than the hits (20). 11. Drag head. as
clainmed in any of the foregoing clainms, characterizeq in that the_drag head
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12.  Drag head as claimed in any of the foregoing claims, characterized in that the
drag head comprises at least one series of jet pipes for injecting water under high
pressure.
15
13. Method for dredging at least partially hard bottoms under water with a trailing
suction hopper dredger, equipped with a drag head as claimed in any of the claims 1-12,
wherein the drag head is lowered onto the bottom and dragged thereover, wherein a
suction force is exerted through the suction conduit on the at least partially closed space
20  enclosed by the visor and the bottom, so that the conical bits penetrate into the bottom
and cause cracks therein under the influence of the weight of the drag head and the
underpressure, and wherein the broken-off soil chips are suctioned up through the

suction conduit.

25 14.  Method as claimed in claim 13 for dredging bottoms under water with a UCS
(‘Unconfined Compressive Strength’) of at least 20 MPa.



