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@ssdger, conprising a visor which is draggedressnedshe bottom
and herein Ioosens soil, and a suction conduit which is connected to the
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t he preanbuﬁmkﬁagﬁgmm from EP- A-08921 16. EP- A-08921 16 describes a drag

head for a trailing suction hopper dredger conprising a visor which is
connected to a suction conduit and is open toward the bottom for dredging.
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During the travel of the trailing suction hopper dredger the drag head is dragged over
the bottom under water, wherein the soil is loosened by the teeth engaging on the
bottom. The loosened soil is suctioned away via the suction conduit, 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 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 §).

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.
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character| ng:i(iI biy E[]he dragging movement of the drag head. The underwater weight of the hopper
dredger is here distributed over the contact surface between the bits and the bottom.
Through the use of bits a high pressure is developed locally which effectively crushes
20  the bottom, and in particular a relatively hard bottom. It has been found that high
stresses are generated in the part of the bottom between the furrows such that this part

breaks easily, whereby soil chips occur which can be readily suctioned up by the suction

conduit.

25 A preferred embodiment of the drag head according to the invention is characterized in
that the bits are conical. Such a form of the bits is found to improve the efficiency of the
drag head. It is further recommended that the radius of curvature of the top of the bits
lies between 1 and 100 mm, more preferably between 2 and 50 mm, and most
preferably between 5 and 30 mm.

30
It is advantageous to characterize the drag head according to the invention in that the
bits form at least one series which extends or extend along a straight line substantially
perpendicularly of the dragging direction. By positioning the bits in one substantially

straight line it has surprisingly been found that the above discussed forming of soil
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20  compromise between efficiency and the power required to drag the drag head along.

The mutual distance between the bits is determined by, among other factors, the
dimensions of the bits themselves and by the total underwater weight of the drag head
components, divided by the number of bits (= average vertical force on the bits). The

25  developed dragging force can also be important. In addition, the properties of the soil
for dredging are important, for instance the pressure strength/tensile strength ratio of the
bottom, preferably rock. It has been found that a further improvement in efficiency is
achieved by a drag head wherein the distance in the dragging direction between two
successive series of bits and/or the intermediate distance perpendicularly of the

30  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.
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bottom can be followed with greater accuracy. In order to further increase
efficiency, the drag head is preferably provided with a series of teeth

R N e
teeth can fofitdetiewhich eatend svistagriolyngapeeistignd tiad dregelyg (ipedtionaht ywhidr oken by
the bits. ldfuri;%g? ﬁset I%EEG?ably engage on the bottom downstream of the bits. The teeth can
further break down ground portions already (partially) broken by the bits. If the teeth
are placed upstream of the bits, the teeth can also level the bottom, whereby the bits can
20 do their work more efficiently. The combination of teeth and bits provides for an

increased efficiency.

A further improved drag head is obtained when it is provided with support means which
during use engage on the bottom upstream of the bits, and optionally of the teeth. In the

25  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
disposed in the transverse direction. The slide blocks are profiled such that the drag

30  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
of the drag head. This typical penetration depth can be determined during design of the
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dimensions relative to the known cutting tools. A suitable overall length of a bit
preferably amounts to between 20 and 400 mm. Suitable transverse dimensions
preferably amount to between 10 and 100 mm. The bits can be attached in any manner
20  to the drag head. Particularly suitable is receiving the bits in holders, which are then
fixed to a transverse beam of the drag head. In a preferred embodiment the bits have a
length protruding outside the holder (the active length) lying between 10 and 500 mm.
The active length of the bits still more preferably lies between 20 and 250 mm, and
most preferably between 50 and 150 mm. The drag head according to the invention has
25  the additional advantage that the overall vertical force is distributed over more bits,
whereby the average forces on these latter are significantly lower than on normal teeth.
The bits can hereby be manufactured from harder material than the known teeth,
whereby they will be less susceptible to wear. Because they are applied under water, the
bits are also cooled, which further increases their lifespan.
30
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

1500 bar, more preferably to 2000 bar, most preferably to 2500 bar. The efficiency of
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penetrate via their peripheral edge into the bottom and cause cracks therein under the
influence of the weight of the drag head and the suction force. The broken-off soil chips
20  are suctioned up through the suction conduit. According to the invention the bits herein
draw furrows in the relatively hard bottom, wherein the part of the bottom situated
between the furrows is likewise broken. In a preferred method the drag head is provided
with support means and these support means engage first on the bottom, wherein the
drag head is forced to follow the contour of the bottom, after which the bits then engage

25  on the bottom.

The drag head according to the invention is particularly suitable for dredging bottom
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

30  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.
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; cutting bodies comprise conical bits 20 which are received in holders 10. Holders 10 are

mounted on a transverse beam 6 which is fixedly connected to part 4 of the drag head.

In the shown embodiment variant a total of 23 bits 20 are received in transverse beam 6

via holders 10. Bits 20 form two series which extend along two straight lines 11 and 12,

20  wherein straight lines 11 and 12 run substantially perpendicularly of dragging direction

P. Bits 20 of series 11 are arranged offset relative to bits 20 of series 12, whereby the

intermediate distance between the furrows drawn by bits 20 can be influenced so that

the optimal distance between the bits can be chosen. Offset placing of bits further

provides for an improved cutting efficiency. This increases the dredging efficiency. It

25  will be apparent that, if desired, the intermediate distance between bits 20 can be varied

and may optionally also differ, for instance per series.

Drag head 1 is further provided with support means in the form of slide block 8, which

in use engages on the bottom upstream of bits 20. Slide block 8 extends in transverse
30  direction over substantially the full width of the drag head. Slide block & tapers in the

dragging direction P so that drag head 1 does not tend to dig itself into the ground but,

on the contrary, follows the bottom contour.



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 too
accor di ngvbaotdmssisnvention. A drag head 8 for a traili ngcsmpeooonsdsopper
dredger is shown with reference to figure 1. Drag head 1 conprises a visor

2 which durjng use is gr . over the bottomip th raqai ng.direction P
2nd her et n ATbaRRREmE; LA s Wien R eSS el HREIRNERIE§5b: or
and di schagesalltifigth 2PsanpEkes QislibstditRAY cPlindricaOFUIETE ®th dainada@dsyanahout

hinge 3 to outer end 4 of suction conduit 5. In the shown enbodi nent of the

drag head a&ewistldicemdingrt e BitdPeganibsrignegyl widheylindrisaljagi2ded heilden 189ft i ng
bodr e f . ' T ; . \ ; s 50
which are. AEOREEL"RrinEriEbl mAReofith «BReERc) 25, A0 ARG AN R Ly S
beam 6 $hi aboipesdiblsssH othat doine6f RtbabablPedineéicdf I the sti@@nlieadichl bit 28 shown

enmbodi nrent variant a total of 23 bits 20 are received in _ transverse beam 6
vi a hol der greagedgn heldsy 19 Giergopigal ragt 3 bwillwprotHdeutaire the hoddsr ower atackivgnt

lines 11 and, hi?s WRET&H Parbbs g'f Gitbo !ié;jﬁ’rgg)idé%w"i‘tﬂ% pheddb i uRSH AAtduRdrcHd
per pendi cularly of dragging direction P. Bits 20 of series 11 are arranged
of f set r el athistecdmeshintoscoB@coditls dre sed. T appherilyratitue oif nomrnedofate taphsst ance

between the furrows drawn by bits 20 can, be influepced so that the opti nal
i stance. bof RS HRRTET VS ABinRiouE LG IhOPRBERICH Pot 1GTOF BROE For t her

provi deg f Qpedfic I&RmY@He GHbiheny vaf {)Iiefé;r@d]?lﬁes_ JdtivSed NGAE BTSNt REsRBRYI N
efficiency. It will be apparent that, if desired, the internedi ate distance
bet ween bi toger2l) lowth Beolabit 88 paaterablyyanapmnisgn detween 28 end P9 em. Juateblienst ance

per series. Drag head 1 is furth rovided with su nmeans in the form
bF 11 de. bR e fRreiotes L Bha e Paith0 T RP ML e PR IR skt oo
Sl'i de bl ocknihogi@neR i3 hatéa Se\ﬁ?ﬂ% slotredih; 0Gtséakc BlB&tIgMEibrtWantibe ful |
width of the drag head. Slide block 8 tapers in the dragging direction P so

that drag KHeadod mepesogerefeiahly heswering?G andedS0 mumt end mest praisllydetweanrdk he
contrany, Eﬁhh9@§1 he bottom contour. An enbodi nent of a bit 20 is shown
with reference’to tigure 4. The shown bit 20 with overall |ength 27
conprises a substantially cylindrical part 22 with dianeter 25 and a

coni cal second part 23. Bit 20 can be arranged with cylindrical part 22 in
a hol der 1@Lg§mgp[ e dregging an underpressure 1s mainta?nged(gnside drag ﬁead Ito enajbleehe

loosened hard soil particles and other soil particles to be suctioned up via suction
conduit 3. The method according to the invention comprises of lowering drag head 1 to
20  the underwater bottom and dragging drag head 1 over the bottom in the dragging
direction P. A suction force is herein exerted by suction conduit 3 on the at least
partially closed off space enclosed by visor 2 and the bottom so that bits (20) penetrate
into the bottom and cause cracks therein under the influence of the weight of the drag
head. By applying a large number of bits (20) positioned adjacently of each other it has
25  been found that the bottom between bits (20) is also crushed, whereby the efficiency is
considerable. The broken-off bottom chips are suctioned up through suction conduit 3.
When the bottom is uneven, support means (8) will make first contact with the bottom.
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.
30  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.



drag head 1, for instance by means of snap connection 220. A pernmanent
connection is also possible, or other formof rel easable connection. In the
si t uat i orworowhises7bit 20 is arranged i? hol der 10 the eomiEPasoopsssss 23 Wil |
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 cones into
contact with the soil. The appropriate radius of curvature of the tops of
bits 20 depepdsvcafion &R UNHDLS tHeabb @ Sosclib@ dXeRPEIY b@SodchReatiot t om and
on the specific design of the drag head, but preferably Iies between 1 and
100 nm A sugdifagatienseasybel adedtherety 2 thoextentphase sl wtbmé?{faﬁﬂoye afhgnt s to

bet ween 20 ﬁﬁgmégg gﬂg Suitabl e transverse di nensions 25 preferably anount
to between an %’ ‘'m In a preferred enbodi nent the bits have a | ength
26 protrudi ng outside the holder |ying between 10 and 500 nm nore
preferably between 20 and 250 nmm and nost preferably between 50 and 150
mm During the dredging an underpressure is nmaintained inside drag head 1
to enabl e the | oosened hard soil particles and other soil particles to be
suctioned up via suction conduit 3. The nmethod according to the invention
conprises of lowering drag head 1 to the underwater bottom and draggi ng
drag head 1 over the bottomin the dragging direction P.A suction force is
herein exerted by suction conduit 3 on the at |east partially closed off
space encl osed by visor 2 and the bottomso that bits (20) penetrate into
t he bottom and cause cracks therein under the influence of the weight of
the drag head. By applying a | arge nunber of bits (20) positioned

adj acently of each other it has been found that the bottom between bits
(20) is also crushed, whereby the efficiency is considerable. The

br oken-of f bottom chi ps are suctioned up through suction conduit 3. Wen
the bottomis uneven, support neans (8) wll make first contact wth the
bottom The di stance between the undersi de of support nmeans (8) and the
undersi de of the bits can be chosen such that the cutting hei ght of these
bits is limted to a chosen maxi mum The bits are thus protected from
excessive individual cutting forces, and the overal



cutting force on the drag head is also limted. It can al so be advant ageous
to provide a drag head with teeth, wherein bits (20) first engage on the
bot t om wiwb 2a10dtBrm ned penetration deplh so that the portmPoviossats | east
partially broken, after which the teeth then engage on the bottom The

i nvention I&ﬁ not limted to the above descri bed exenplary enbodi nents, and
nodi fi cati orf8"™%n be made thereto to the extent these fall within the scope
of the appended clains.Clains 1. Drag head (1) of a trailing suction hopper
dredger, conprising a visor (2) which is dragged over the bottomin a
draggi ng dilr ect ilyag herd (Aepkd Hailing seqtiondepper dierten comptibing acaied (R rwitish whi ch
connects t Vi S d i di s [ | I rein
the drag nosdtigest SEF rserRp Al EFCRORER S nUBaREE LR s 3udhirg Tre

soi |, wst h cbhéuipEywihich dofadctd foahe uisdi (29 abdohsd diehmgestichddssndd?djl, 2. Drag
head as clainmed in claim1, characterized in that the bits (20) ar

N : ] ] ( e,
coni cal . 3.Whoray theedier head (L hisdwdhgr previdgdnwyh cetiag hediay fos depsemng Higtsotlhe
radi us of V, . of . i 20) lies between 1 and 100
mm 4. Drang]he%%iBgogl%tg%tﬁged&?ﬁnéﬁg&%got%%? ?ngzoq)hg cl ainms, characterized
in that the bits (20) format |east one series which extends or extend
along a straight line ( 11, 12) substantially perpendicular of the
draggi ng dix ect YRS hegd %r%mﬁigacla@ yeharasferinicinifiaf the A easanial i o
that thg nunber of bits (20) in a series anounts to at |east 10. 6. Drag
head as clainmed in claim4 or 5, characterized in that the nunber of series
lies betweén 1 dhdg hénd arvdhinod en grief 2y chiakrgctirizedoimrthat dadadus of cubratgrehead as

clainmed in cl,aim char ac ized.in that t nunber of series anobunts to
2. 8. Drag® gbe&oggzgélog%dgsﬁgb)éﬁﬁ bS&Veteﬂg @8@8&?% clains, 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
bot t om dowdst r edrehcadps djimed in any of the foregoing claims, characterized in that the

15  bits (20) form at least one series which extends or extend along a straight line (11, 12)

substantially perpendicularly of the dragging direction.

5. Drag head as claimed in claim 4, characterized in that the number of bits (20)
in a series amounts to at least 10.

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

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

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

25 amounts to 2.

8. 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
9. 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).



9. Drag head as clained in any of the foregoing clainms, characterized in
that the drag head is provided with supEort nmeans (8) mhlch during use
engage orwbheldnsttsem upstream of the bits (20). 10. Dr ag Poeamp2@9/064685 med i n
claim9, characterized in that the support means (8) conprlse sl i de bl ocks.

11. Dr head I d I 8-.10 t d t hat
the bite (30 nave: BBEnalmel o Tasboreran Fratd PribaC R sroraRs ¢k
engage on thephst §ip@ud@ker than the bits (20). 12. Drag head as clalned in

any of the foregO|ng clainms, characterized in that the drag head (1) is
provided w th closing nmeans which substantially close the opening between

the visor (3) athbRtiomadieo Pl a9 MSR%eaR L3 ThlrkAeARG B b AL 200! N0

claims, characteri conprises a one series
of jet pipgs0)faKe bppetiatiog dewhand ttmdefe shpgdtt PEQSIOY engagdon Mrtboadns or

dr edgi ng at Ieast partlall hard bottons under water with a trailing
suction ho 1“ 8aﬁ|pped with a drag head as clained in any of the
clainms 1-13, mhereln t he drag head is |l owered onto the bottom and dragged
t hereover, wherein a suction force is exerted through the suction conduit
on the at ll@ast Dpag heal dsyclaimod eédargpafake medomsedaims, tlllmraviesaed anthat hlee

bottom so that bits ne; eintoth ottoma e cracks therein
under the pﬁtﬁﬁﬁh2§16P“P’ %WEI a9$8$npﬁ@’WE§BS Reketia HC ﬁ PBEV BB essur e,

and whgpei mefyin OKSS( Q{&Kﬁ&kknphlps are suctioned up through the suction
conduit. 15. Method as clained in claim 14 for dredging bottons under water

with a UCS (' Unconfred Conpressive Strength') of at |east 20 MPa.

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.
15
14.  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 1-13,
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 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 15,  Method as claimed in claim 14 for dredging bottoms under water with a UCS
(‘Unconfined Compressive Strength’) of at least 20 MPa.



