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
sucti on hwppery@sedger, conprising a 5visor which is dr aggak2ay@s238$e
bottom and herein | oosens soil, and a suction pipe which is connected to
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accordi ng tRistdigg RespNDI e is known from EP- A-0892116. EP-A-0892116

10describes a drag head for a trailing suction hopper dredger conprising a
vi sor which is connected to a suction pipe and is open toward the bottom
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of the conponents situated under water, and optronally due to the suction
f or ce develcopamtddyto ahyactgugtipomdois peen Pvard thddottamdor drsidghg. Bfc tibme is el evant

conmponent s .corre nds to the above-water weight thereof .m nus the, weight
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per unit ofDdringghe fthel pf eseanilingsierién Resppoadretiger thd draghp&Lis diapgpd ovirde a
drag head for a trailing suction hopper dredger which is able to dredge
soi | under thbationhindsr R3ternphaviadhesql) igileasgged by the teeth engaging on the

bottom. The loosened soil is suctioned away via the suction pipe, for instance to a
storage space present 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 pipe. 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 §).

Although the known drag head has a reasonable efficiency, there is a great need to
further improve this efficiency. Within the context of this application, efficiency is

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

The present invention has for its object to provide a drag head for a trailing suction

hopper dredger which is able to dredge soil under water with an improved efficiency.



WO 2010/ 0347752PCT/ EP2009/ 062388 The drag head according to the invention
has for this purpose the feature that the visor of the drag head conpri ses
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Yet another preférred enbodi nent relates to a drag head provided with
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perpendicularly of the |lower surface of the pressure el enents, and
applying the individually movable pressure elements.

In a preferred embodiment the drag head according to the invention is characterized in
that the pressure elements are received in the visor by means of guide means, this such
that the pressure elements are translatable in a direction substantially perpendicularly of
30  the bottom. Such a variant has the advantage that substantially the whole weight of each
pressure element is utilized. This is because in this embodiment variant each pressure
element can move substantially ‘freely’ (apart from friction forces and the like) in a

direction perpendicularly of the bottom.
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di sc-shaped penetrating bodies are received in the pressure el enents for
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within broad limits. The number of disc-shaped penetrating bodies per pressure element

20  preferably lies between 2 and 20, more preferably between 2 and 10, and most
preferably between 3 and 5. A particularly suitable intermediate distance in the
transverse direction between two successive penetrating bodies amounts to between 5
and 50 cm, more preferably to between 8 and 35 cm, and most preferably to between 10
and 20 cm. The number of pressure elements in the drag head according to the invention

25  can also be varied within broad limits. A large number of pressure elements has the
advantage that the bottom contour can be followed with greater accuracy, although the
average force transmitted to the bottom by the penetrating bodies will decrease. A small
number of pressure elements results in a simpler construction. A good compromise is

obtained when the number of pressure elements lies between 2 and 20, more preferably

30  Dbetween 2 and 8, and most preferably between 3 and 5.

The drag head is dragged over the bottom under water, wherein according to the
invention it mainly makes contact with the bottom by means of the penetrating bodies,

in particular the disc-shaped penetrating bodies. It is therefore advantageous to



direction. Hereby achieved is that considerably |less power is required to
nove the 5Strailing suction hopper dredger at the usual speeds. A further
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head, and in particular the disc-shaped penetrating bodies. In a
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20
A further improved drag head is obtained when the pressure elements are also provided
with support means which during use engage on the bottom upstream of the disc-shaped
penetrating bodies, and optionally of the teeth. In the case of great unevenness in the
bottom these support means ensure that the pressure elements, and possibly even the
25  whole 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 disc-shaped penetrating bodies. In
a particularly suitable embodiment the support means comprise a number of slide
blocks preferably 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

30  bottom contour. The slide blocks hereby also have a protective function.

The disc-shaped elements will generally sink a certain penetration depth into the bottom
under the weight of the pressure elements. This typical penetration depth can be

determined during the design of the disc-shaped penetrating bodies. In an advantageous



enbodi nent variant the drag head according to the invention is
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20  otherwise collapses. The closing of the opening between the visor and the bottom can be
embodied in any manner known to the skilled person. The closing means can thus

comprise a strip of flexible material, this strip spanning the opening and being fixed to

the relevant component on at least one side of the opening.

25  Inrespect of the dimensions of the penetrating bodies it can be noted that these are
chosen subject to, among other factors, the intended pressure forces and the number of
penetrating bodies per pressure element. The diameter of the penetrating bodies can
vary from several centimetres to a number of decimetres. Particularly suitable diameters
amount to between 2 and 80 cm, more preferably to between 5 and 60 cm, and most

30  preferably to between 10 and 40 cm. Penetrating bodies with such diameters have a
good balance between the power required per metre of headway and the dredging

efficiency to be achieved, i.e. the number of m’® of soil dredged per second.



| f desired, the drag head according to the invention can be provided wth
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construction 1 n ure elenents, as shown in |gure3 can be
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20  clement engage first on the bottom, wherein the pressure element is forced to follow the
contour of the bottom, after which the teeth then engage on the bottom so that the
bottom is at least partially levelled, after which the penetrating bodies engage on the

bottom.

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
limiting the invention thereto. In the figures:
figure 1 shows a schematic perspective bottom view of a drag head according to the
invention;

30  figure 2 shows a schematic perspective top view of the drag head of figure 1;
figure 3 shows a schematic perspective bottom view of a pressure element of the drag
head according to the invention;
figure 4 shows a schematic perspective top view of a support construction in which

pressure elements, as shown in figure 3, can be received; and finally



WO 2010/ 0347757PCT/ EP2009/ 062388 figure 5 shows a schematic view of a drag
head according to the invention in operation. A drag head 1 for a trailing
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5dragging direction P (see also fi.qure and herein l.oosens.soil, .and a
suct Pon o SRS L HRER SRTEREL PRy Akt B stk P8 RERER i S S0
Visor 2 is provided with side walls (84, 85) and a top plate 86 which is
connected to suction pipe 3. In the shown enbodi nent of the drag head
accor di ng PodBEcihy &N BHlg S6FOR hepTRpAISEsr b SUWT HihyHEUAR (o ROVl ¢
pressure el 4T ans I f it k direction
P. Pressuréﬁggg%%%féﬁ?gﬁ%s5%%05§§%2éﬂéﬂﬁié%%§§g¥a dfﬁggﬁ%%%ggﬁgv&%eans of
gui de meansirdggink, diztdon P1se albAigu2d 5) andlierei? lobsedIsB)l, {igeesdctignppe3) . Vi sor
2 conprises for this purpose a support structure, shown in figure 4, which
in the showrlighEBHEsR i vViselrd At dischages Bwdogssiied sl Ypwr & i provided withy  28) jn
whi ch presshy I . j . . i S
conpri et on b EERRG] phPLopc At SR KRdion % bR AL
31 of pressubedehanehthe 2iaghrdd howordigyitatheriovdneps v{sad 3 co@pbsesZdu, 218)

arranged on front. wall 32, which can ralled on correspandi rear wal |
21" and 1 r ontERRIgBOB e ser Seans (5 2353 248t AT RIS s

pressung el@eBmsp. (Fdssu’Zleridhts @4) 2hen [‘9433&% RocbQe®RCARS X by sBguite €ach
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stop
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transl ate Qelativel% freﬁ:éﬂ”n a direction % r@nﬂin%>s§bstanéigllx
per pendi cul'3P PYPS?C HERPSHH BB Ui I8 ThISHRpe EayRSh (ha%e SAuY™ PREPIIBIE™ he upper
edge of chaghgit cdptifestfogr dOWREANSS, J80ST 1189 GhichQredsiielcbitdntPrRessr e
el ement 21. As shown in figure 3 for pressure el enent 21, each pressure
el enent (223, 2D arpmceizad. Tihe gpisrmacang eemipfischiopbgidpenisry @t il gl 2ot ad4) 51,

52, 53.’1 ? 54)arra Q &etggtt \ngﬁ 5 ggf gtfgggu?ielglg%nt Zqzanlg'%ur g?{lg%ﬁgrgﬁlgrsgg ?ﬁ 3 Q?ﬂ%d and

transmt forces to bottom err peripheral n the 1’ nfl uence
of the wei ghg) atfangbeopfeaswile32) eentan e whied bn cheyspanding ezeiwatid,l dnder eby

creating cracks jn _the bottom_ |n eac ressure e| enent the disc-shaped
penetrati n@cr%‘bﬁflahéz(og ghasbers 3. 26,4/, %gbt- g‘hﬂrd%to(ﬂ@lq PRSI FIYS 821, 22,
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bodi es of a ressure el enents are prefer
edges (33, 34) on respectively rear wall 31 and front wall 32. Pressure elements (21, 22,

20 23, 24) can hereby translate relatively freely in a direction L running substantially
perpendicularly of bottom 50, wherein stop edges (33, 34) rest on the upper edge of

chamber 25 in the lowermost position of for instance pressure element 21.

As shown in figure 3 for pressure element 21, each pressure element (21, 22, 23, 24) is

25  provided with four penetrating bodies (51, 52, 53, 54). The penetrating bodies (51, 52,
53, 54) are disc-shaped and transmit forces to bottom 50 via their peripheral edge under
the influence of the weight of the pressure element in which they are received, thereby
creating cracks in the bottom. In each pressure element the disc-shaped penetrating
bodies (51, 52, 53, 54) extend in one line running substantially transversely of the

30  dragging direction P. The penetrating bodies of all pressure elements are preferably
arranged such that they together also extend in one line running substantially

transversely of the dragging direction P. This configuration is shown in figure 1.



arranged such that they together also extend in one |ine running
substantially transversely of the dragging direction P. This configuration
i s shown wo 2hiogaesl. WO 2010/ 0347758PE&T/ EP2009/ 062388 prm/Epb@osbIzes
enbodi nent the pressure elenents (21, 22, 23, 24) of drag head 1 are al so
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i n bottom a8dbhecthal6dye@h 63 pbdsBuneg edeche mippoitirtheadne (PlUSREE, Upwargdgeven

before teeth (61, 62, 63, 64) .an enet rati.ng, bodi 5 , 53, 54) can
penetrate ith t%uW?%ﬁf%ﬁﬁ%glaBﬁ@aﬂ?ﬁeﬁ%g befg?s ég 5(27%52” %‘étan nly provide
a protegti %Bti&&({llyttﬂ@teéét(%?,t@, %B‘,d641' @He‘rélﬁ}afh%? aREMGL toRh b il hosliish s@4theal so

control the desired penetration depth of penetrating %odi es (51, 52, 53,
54, 61, 62as®Biat@gressBrchesent iebeieiqre forcgbto oBowal) cantgyagé bottomn 13€. Ivot t om

t f. di sc- shaped trating bodi 51, 52 54) ., the teeth
Fkew 6 prsAREoE BRe R 4 b dedrC L Snip Bymplnetths mibes bt ang
al so_cont r @kert befortasith esll, Bene6s, 6a) hpaieRithgodranst rat snGhosh pselrbtk, 52,

53, 54). The best 20 results are achieved when the underside of the support
neans i s podpithobeitonaSuapgst earsel’i Fed?3. fhHabeerllipyovidag pwicctps feribe above

t he under si - LS. S i st - - eet h
(61, 6 ? 6:3»&%25%(1 %15%3&2@{1)@%%%1{&%?% %%dl%%%%ﬁgon%rﬁé{hg Siﬁplger%tepe\rﬁh%tgér}lsotngﬁegglge on
bottom 50 bfPehctrafiig Bodien®@s, She3peneti| 62,i60nc4leBtiuuss tebthgol &6 B3 vagher than
the teeth, and mheg %he di sc-shaped penetrating.bodies 351 52, 53, 54)
have 25a p&REECAN IR DerE HDSiream Heliscabaped repetrging togliesdal, 32ndhgd)dhe bot t om

50 1/2 to Jdde liﬁé-v!}‘fgéprovide protection for the disc-shaped penetrating bodies, and also

control the desired penetration depth of penetrating bodies (51, 52, 53, 54). The best

20  results are achieved when the underside of the support means is positioned at a
predetermined, preferably limited distance above the underside of the teeth. This is for
instance the case when the teeth (61, 62, 63, 64) have a penetration depth and the
support means engage on bottom 50 %2 to 1% times the penetration depth of the teeth
higher than the teeth, and when the disc-shaped penetrating bodies (51, 52, 53, 54) have

25  apenetration depth and the teeth (61, 62, 63, 64) engage on bottom 50 72 to 1% times
the penetration depth of the disc-shaped penetrating bodies higher than the disc-shaped

penetrating bodies.

Of the embodiment of drag head 1 shown for instance in figure 1, visor 2 is provided

30  with closing means which substantially close the opening between visor 2 and bottom
50 in order to prevent the possibility of supply water being supplied along the relatively
unproductive sides of visor 2. The closing means comprise closing plates (81, 82) which
are arranged on both side walls (84, 85) and which are slidable in height and, if desired,

are provided on the lower edges thercof with a rubber cover layer. On the upstream



the penetration depth of the disc-shaped penetrating bodi es higher than the
di sc-shaped penetrating bodies. O the enbodi nent of drag head 1 shown for

i nst ance wo 2biogaEsl, visor 2 is providéd 30 with cl osi rgTmPase/06d3sEh
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into bottom 50 and cause cracks therein under the influence of the weight
of the presdge mtebetoemb0 and gdise bracksethergrmeundste gicveducnBy obig Iwsighy oh thear ge

nunber of disc-shaped pengtrating bodie 51, .52 3, 54 osi tionped
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substanti ally perpendicularly efrating
bodi es her etyordinipionke invertvnt the presburd claichen2 bQ22, 2he4g hyndate haer eased

efficiency is ac ed relative to the prior art despite
y substantlrallily Yndepen(fently 0? eacg other iI‘P a direction L su stgntially perpendicularly

of bottom 50. A large number of penetrating bodies hereby remains in contact with
bottom 50, whereby an increased efficiency is achieved relative to the prior art despite

20  the possible smaller average penetration depth. Support means (71, 72, 73, 74) engage
first on bottom 50 and provide for, among other things, protection of the penetrating
bodies. A further improved efficiency is achieved by applying a combination of teeth
and disc-shaped penetrating bodies, wherein the teeth are first to engage on the bottom
to a determined penetration depth so that bottom 50 is at least partially levelled, after

25  which the disc-shaped penetrating bodies engage on bottom 50. It can also be
advantageous to provide a drag head in which the disc-shaped penetrating bodies
engage first on the bottom to a determined penetration depth so that bottom 50 is at least

partially broken up, after which the teeth then engage on bottom 50.

30  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.



20 the possible snmaller average penetration depth. Support neans (71, 72,
73, 74) engage first on bottom 50 and provide for, anong ot her things,
pr ot ect i omoahiodserzpenet rati ng bodi es. Al@urther i nprovedcefdro@ioeszsys i s
achi eved by applying a conbination of teeth and di sc-shaped penetrating
bodi es, mhgﬁejn the teeth are first to engage on the bottomto a determ ned
penetratio aﬂﬁﬁh so that bottom50 is at |least partially levelled, after
25whi ch the di sc-shaped penetrating bodi es engage on bottom50. It can al so
be advant ageous to Erovide a drag head in which the di sc-shaped penetrating
bodi es engdge filrag hend (lhef dbedipesecsion heppardigdest copmasingaivayr §Ppviicko t hat
bottom 50 1. rtial ftar i . . ]
engage on g%?%%%#§§%¥g%%?hg%iSgéndﬁgﬁngﬁﬁ% E%ﬁh?ﬁggﬁgggﬁﬁg%gg%gg& ggcribed
exenpl asy eohadicdedotls, visord2 yadi whichtisonsgsahe hesemdsoil haed@etiged ine ext ent
these fall within the scope of the appended clains. WO
2010/ 0347 73R BTV isPOGO 9P DRSSt Spsitye Individpplympwalie prepsugs clameptsi(Rlng
suction hoppess uehgel e QMR SIgkiRs Yirdon(#h \Mﬁia“%k il aegRds over the
bottom (50) and hgrgﬁhe?ogsens SO ]?gaﬁ & suction Fﬁ%r(éégaﬁi%h is
5connect ed pravidddewith 8 anmpy) ofgredetwhtingtbodics €hlasges3, tHeo 1, 63seh éd) wbich,
characterized in_that the visor_(2). conprises at. |east. t i ndi vi dual |y
nmovabl e pr dS8HPE f%rP%%FBﬁ{‘]%b?t?f} (595 }3%‘} Tl ol s e e REsdaggi ng
directijgn, Magmei n a pressure elenent is provided with a nunber of
penetrating bodies (51, 52, 53, 54, 61, 62, 63, 64) which transmt forces
to the bottom (50) under the influence of the weight of the pressure
10el enent. , 2. ag,. head as claimed in . claim.l ~characterized in that the
oressure. elementyag b9 sAimEn W%, | lnichliden FIRARERFHLER bl eans
of gui de mgan2( 24 b4) dbdeceted in 2Aisort(D) By Sdedy dfhatdethenpZEISaI e aienent s
(21, 22, 23, 24) are translatable in a direction 15substantially
per pendi cul2af). yhippuahrbatibe pispueseyments (2IpRdg2hdqbargdrapslatabdedn p direstiiom 1 or
2, characteri N . raf.l odi es conprise disc-shaped
penetré?ingﬁ%%ﬁﬁgggP%%?&ggggggspﬁéf%&g@gﬁg%ransnit forces to the bottom
(50) via their peripheral edge (23) under the influence of the weight of
th
© 3. Drag head as claimed in claim 1 or 2, characterized in that the penetrating
bodies comprise disc-shaped penetrating bodies (51, 52, 53, 54) which transmit forces
to the bottom (50) via their peripheral edge (23) under the influence of the weight of the

20  pressure element.

4. Drag head as claimed in claim 3, characterized in that the disc-shaped
penetrating bodies (51, 52, 53, 54) extend in one line and substantially transversely of

the dredging direction.

25
5. Drag head as claimed in any of the foregoing claims, characterized in that the
number of disc-shaped penetrating bodies (51, 52, 53, 54) per pressure element lies
between 2 and 10, and more preferably between 3 and 5.

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

number of pressure elements (21, 22, 23, 24) lies between 2 and 8, and more preferably

between 3 and 5.



20pressure elenent. 4. Drag head as clainmed in claim3, characterized in
that the disc-shaped penetrating bodies (51, 52, 53, 54) extend in one |ine
and substwotialdsyr7sr ansver sel y of the dikdgi ng directi orcTAP2008/06388g head
as claimed in any of the foregoing clainms, characterized in that the nunber

of di sc-shaped netrating.bodies 2, 53, 54 r essut e el enent
"l es botvodn 2 IR bR didhies atRpiTidbe Rleci il BRiaRERREER 0B I e
as cl ai med prdys@B¥lc@ientshe 1oy, ngmgr%j@wasd wethal RELE6 2ed (6N 2had, duhe nunber

of pressure elenents (21, 22, 23, 2 i es between 2 and 8, and nore
pref er abl y chiendisanubstantialls transyersply1a/thadrmgsing powtemzodgngesmaen e Dr ag

head as cl g| L .or i i C eLi in that the
pressar e el o a0 Bptegh ot U bR dtaEt Mo IR S C S B i 08 ) (B
62, 63,564) extending substantially transversely of the dragging direction
and engagi ng on the bottom (50) upstream of .the disc-shaped penetrating
bodi es (51,8 52, Dyag heuasglaimae inay, of the foregpingglaigns, gharaglerized inthatithe any of
t he foregoi i r r4 i . I tsy(21, 22,
23, 24 ar 8oy CHA R EG 30 D e B MG RUERRYE D Bl S e
engage on twiacthdiringms¢ s0dagapatthebottond (30hepsircan sttthpddcpkapet patétragnpodi es
(51, 52, 53, 54 d_optionally of t t ee (61, 62, 63, 64). 9. Drag
head as cl ﬂ’@ﬁhlngg’l%ﬁ’%%?n‘gﬂ% %II%PF%&G?&?Q%%’ ?3n§4%upport means (71,
72, 73,974) conprise slide blocks. 10. Drag head as clained in any of the
claims 7-9, characterized in that the disc- 15shaped penetrating el enents
(51, 52, 53, 54)Drhgheadaspéameed at ¢laim 8eghanacterided indthat the stpmrtmess, (762, 63,
64) engage -gn bott om hi r. than the di sc-shaped penetrating bodies.
11. Drag hg2d7a?ﬁéﬁgngﬁsﬁﬂggﬁ k%f the claims 810, characterized in that
the teeth (61, 62, 63, 64) have a penetration depth, and that the support

means (71, 72, 73, 74) 20engage on the bottom (50) higher than the teeth.
10.  Drag head as claimed in any of the claims 7-9, characterized in that the disc-

15  shaped penetrating elements (51, 52, 53, 54) have a penetration depth, and that the teeth
(61, 62, 63, 64) engage on the bottom higher than the disc-shaped penetrating bodies.

11.  Drag head as claimed in any of the claims 8-10, characterized in that the teeth
(61, 62, 63, 64) have a penetration depth, and that the support means (71, 72, 73, 74)
20  engage on the bottom (50) higher than the teeth.

12.  Drag head as claimed in any of the foregoing claims, characterized in that the
drag head (1) is provided with closing means (81, 82) which substantially close the
opening between the visor (2) and the bottom (50).

25
13.  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.

30 14.  Method for dredging an at least partially hard bottom under water with a trailing
suction hopper dredger, equipped with a drag head as claimed in any of the claims 1-13,
wherein the drag head is lowered onto the bottom and dragged thereover, wherein a
suction force is exerted through the suction pipe on the space at least partially closed off

via closing means and enclosed by the visor and the bottom, so that the disc-shaped



12. Drag head as clainmed in any of the foregoing claims, characterized in

that the drag head (1) is provided with closing means (81 82) which

subst ant iwbl2g1oziseme t he openi ng betweenlfhe visor (2) amdTtEpeodontisesm (50).

25 13. Drag head as cl ai ned in any of the foregoing clains, charact erized

in that the dra eas seri
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suction for}cI ﬁ%erted through the suction pipe on the space at |east
partially ¢ ose&) f via closing nmeans and encl osed by the visor and the
bottom 5so that the disc-shaped WO 2010/03477512PCT/ EP2009/ 062388
penetrati naébodl es penetrate via their peripheral bae_i nto the bottom and

cause cracks- t héfehed sndwmedhe claim ! deshasagerizebin g Auring the decdgingsBar e
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char act er i perpendictlagy ofltheibogtotnhe dr edgl ng the pressure elenents translate
i ndependently of each other in a direction substantially perpendicul arly of
the bottom 1016. Method as clainmed in claim14 or 15, characterized in that
the suppor tjgneangefbd & &51%%8% ‘élaﬁhqff%mls SRIQefikddin @At gy @fngwher ein
the pressure elenment is forced | ow the contour of the bottom wherein
the teeth ofiemrengagenent @mgbﬁmt omtlsmbqttwat, Wheeeib dretpoensing ehmdng gsforced
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the bottom is at least partially levelled, after which the penetrating bodies engage on the

bottom.



