WD 02/ 075059 PCT/ EP02/ 02902 TI TLE METHOD AND APPARATUS FOR CUTTI NG
UNDERWATER STRUCTURES DESCRI PTION 5 The present invention relates to a
met hod amdoan/oagpar at us for cutting underwater structure®CTHPS2/62902i Ng Of
subnerged structures, with the purpose of renoval and/or substitution of
sane, is presently effected by adopting different nmethods and by wutilising
apparatus of different nature. 10 There are known devices for the cutting
of subnmerged structures which operate with fixed bl ades, such as the one
descri bed for exanple in the docunent US-A-3 056 267, or provided with
several rBl&Ey bl ades co-ordinated in their action as in the docunent

US- A-4 180 047. Both apparatus however present the di sadvantage of
oper at i ng YBFAP &P pHRE r B gUERE FFREERTE OFCFRE®8ubmer ged structure. 15
In the docunent EP-B-0 540 834, owned by the sanme applicant, there are
described a nethod and a device for cutting underwater structures which
make use DESCRIBTKMNd cabl e as cutting neans; the device pernits the

cutti of th under wat.er u e . at Vv j b -1 he
bott om end an‘jh[ehé’resseﬂ] f"ivce@%éo'%ﬁeéessé%t? 3%4"%@ %’idw%g‘rgéé’%?g‘ﬁf%. Ch'%re in
force pragidakbiey seueiyoshere, and which are extrenely nore severe as for
what concerns the environnental inpact, re%ui re that the cutting of the

f

subner ged st r ddeueeting aefnsitbrperged f 8eickdepywitt e ngprpae of gemeual asgighp of

cut el ou Rl Stner, B RIsEEh BB Oy Rt LARIAE Iy oaf ahBEbY 52 11

utilisi nguiiBmgrappeestls vl diferdn@hbtarareans, it results necessary to renove a
rel evant quantity of sea bottom around the base of the structure to be

cut. This furtheré Ipekeawnlevisesi @edhpeiiing ot supmerged reysiies YWiighmgi ng
o iy or oSSR s S HLAEITAS ont etk K S,0RIY ol cmitee o
i nvent i onUBsA-BImBedaT, or povidledwiithesdveral sotast hladed co-oindtedip théir action as

in the document US-A-4 180 047. Both apparatus however present the disadvantage

of operating only on the emerging and free end of the submerged structure.

15 In the document EP-B-0 540 834, owned by the same applicant, there are
described a method and a device for cutting underwater structures which make use
of a diamond cable as cutting means; the device permits the cutting of the
underwater structure at any level comprised between the bottom end and the
surface.

20 Presently, the new provisions which are in force practically everywhere, and
which are extremely more severe as for what concerns the environmental impact,
require that the cutting of the submerged structures cannot be effected by leaving the
residual stump of the structure emerging from the (sea) bottom, but instead by
effecting the cut below the level of the. bottom itself. Under these conditions, by

25  utilising the presently available means, it results necessary to remove a relevant
quantity of sea bottom around the base of the structure to be cut. This further
operation, besides being costly, is frequently damaging as for what concerns the
environment, which on the contrary this type of "underground" cutting would tend to
safeguard.

30 Object of the present invention is therefore to provide for a method for cutting



WO 02/ 075059 PCT/ EP02/ 02902 the underwater structures which permts to
effect the said cutting below the level of the bottomand with a m ni nrum
expendi t we oefo7smeans and of energies, and with an i npact POiTtEPOZ/@IpECt t O
the mari ne environnment which is as limted as possible, obtained with a

m ni mrum renoval of material fromthe bottom 5 A further object of the
present invention is to provide an apparatus adapted for carrying out the
t hus conceived cutting nethod. Cbject of the present invention is therefore

a met hod for the cutting of under ructures b Vi t he
sea bot t 8§ YRdsmaar stieiurgs whighsi Wa‘égo 6%88 %"’]' u?ﬂﬁ%ﬁﬁ"f}ﬁm lr‘leg!%lp ases:
10 - det ?ﬁé‘w@ém%d%tﬁ 'éem;fnﬂﬁﬁrh SlBAGHRE of %édnagandh@ﬂléﬁwg@@nancﬂwm@nt he
characteri s features of the

structure i.e. its norphology and its
posi t i oniimgagnwitinerebpsdtom thehmarish agroirancieob ndiicht éh@p bmited@sbpessiei t sel f
and the depth bel ow the | evel of m at O\#réi ch the cut nust be

ef f ect ed:0biaRed WERRABNEREMAREAYRI qﬁ@’l%ﬁlaﬁhg%ﬂ}ﬁq Theans in proximty of

the cutting ar A5R_bN1kveHttioh &) prolieRRY dsp=rhtuo®adaptelidsd ng i n
pr OX|lrflr)1ty of fa\h%rth oubé?(g?fe% ﬁéou%h t he bottoen at Ieasﬁt‘v up to the

pr edet er rgafgihgl N ehe thas coheeivad d:u’ftmgg mfethdde structure, along a direction
parallel to the cutt] rhg directi.on

f |
pl ane; i nt r odReBrofofs RECSET YRy 'ﬂ@a‘ t%eeeifs e)ésh‘?{a e? ore‘l{]l%oﬁmgt bgorl ng

and cutt 'Lg’@eﬂﬁateﬁgtrﬁa@re%tﬂém Welevacsiandisas tottom o Wﬂ'l&ihfﬂhdy arbodtaiedt of
the neth according t invention, there are obtained preferably two

per f or at i congorisingabe ifolpsvitgphasgspar al | eI axes, and arranged in such a

rranner t hat .t he st uct re t e, cut b tdhe said
per f otat | ongetSFm'BB PhE thezgf)eﬁﬁglewgsqf ﬁ%itﬁ] éag?ll r@%ﬁc‘ﬂéﬁjﬁﬁgg%ﬁgnﬁw

cutting meapsuirgs of irecéettetiR. 8 nidieholbgy amdrits lpopltlomnmmythefbottbm #ta uct ure
to be cut, and onto the structure itself. A further object of the_invention

i s an appar shape &ut coasisigheyobine b%m@%&‘%@ndébééﬁeﬂﬂhee'f’w thadeyeh PEMS on,
conpri se 4 Batar s s ZHERUS RO i g uni ¢ - means for 30
posi tioning péﬁtlc%rﬁ@éﬁ@raﬂbhﬁhg@mﬁé?cﬂﬂﬁb afiadls Guptoxingitynef2he cutting aeses hor i ng
maans15 - obtainment of at least  one perforation or boring in proximity of the structure
through the bottom at least up to the predetermined level for the cutting of the
structure, along a direction parallel to the cutting direction and preferably lying on
the cutting plane; |
- introduction of the cutting means inside said perforation or boring and cutting of
20 the structure.

According to a preferred embodiment of the method according to the
invention, there are obtained preferably two perforations or borings having parallel
axés, and arranged in such a manner that the structure to be cut results to be placed
between the said perforations or borings.

25 The positioning and the anchoring of the cutting means is effected both on the
bottomn in proximity of the structure to be cut, and onto the structure itself.

A further object of the invention is an apparatus for carrying out the method
according to the invention, comprising means for perforation or boring, means for
cutting which comprise a cutting frame and a movable cutting unit, means for '

30 positioning said perforation means and said cutting means, and anchoring means.



2 WD 02/ 075059 PCT/ EPO2/ 02902 Advantageously said perforation neans and
said cutting frame are associated, and the neans for the positioning and
anchor i ngwofozoh®sper f orati on nmeans and of the cutting ne®CI/EROZOI9DE sane.
Furt her advantages and characteristic features of the present invention
will 5 appear evident fromthe follow ng detailed description of sone
preferred enbodi nents of sane, made as non-limting exanple with reference
to the annexed sheets of drawings, in which: Figure 1 is a perspective
view of a first enbodinent of the apparatus for carrying out 'the nethod
accor di ngAdvantageoLply eid arforgtion mpansansosdid icOHINGgTaMe fre essrasted1ands a
subner ge t u : - ElLgur i S}

oper at | v BT S R Shd FRond Bf BB BRI I e

i's a sidexifymbhAdals B sahid) parts in section of a second enbodi nent of
t he apparatus according to the invention;, 15 Figure 6 is a trangvers_

section vi ew dlushgr ePventeges/pndcharagieristis. fepluser OF e RERRENE HyepEen t"Y'@ni ng

in proximty of tl t t : di t
oppar ot uinbel, gt fifi e IMoRfe” Hetdled qetcBof TROGAREY pRlokd?
appar at useribsduhehts &f g€ Made & gundinftingsexarse withnretéremceatoothg drineged X- | X

of Figure 8; 20 Figure 10 shows the operation of a further enbodi nent of
t he appargitegts ofrawingsnig Which:he present invention; and Figure 11 is a

per spective vi fqt I yiSWp t 4 RRERN i to
the invention Fg or\%n1 ﬁ%%?g%?gcq\% Vl?ﬁ’ E?éufr"gg'eriﬁb?ﬁere i?gﬁoﬁ%ﬁgga%gar at us
i ntended d¢aoryirey dutrthe inhethoek Bboatding 3o dioe owentian, tdoring dis grosBieningiim peoximdy ;

ref erence nuneral 1 designates tLg_e supporting base of the apparatus,

havi nf a Ybsibimerogd ISVU?‘BQ'Q%J‘F r shape, which is provided in proximty

of each of i1 $iGaE00S 4uho iR SUBBRISIJTARE opiofdlivb Qlpsl fde Mtnddoacotdifig t her e

are secured the ting rods or cab I ch connect the base | to the

haul age toahé preent ifientitase 1 is further provided with nmeans for anchoring
to the bott OszlgOurieqé is a side elevation view with parts in section of a second embodiment
of the apparatus according to the invention;
15 Figure 6 is a transverse section view along line VI-V! of Figure 5;
Figure 7 shows the positioning in proximity of the structure to be cut of a third
embodiment of the apparatus according to the invention;
Figure 8 shows the operation of the apparatus shown in Figure 7;
Figure 9 is a section view along line IX-IX of Figure 8;
20 Figure 10 shows the operation of a further embodiment of the apparatus
according to the present invention; and
Figure 11 is a perspective view of the means for supporting the apparatus
according to the invention shown in Figure 10.
In Figure 1 there is shown the apparatus intended to perform the method
25 according to the present invention; reference numeral 1 designates the supporting
base of the apparatus, having a substantially rectangular shape, which is provided in
proximity of each of its corners on the upper face with four lugs 101 to which there
are secured the lifting rods or cables 11 which connect the base 1 to the haulage
cable 10. The base 1 is further provided with means for anchoring to the bottom 20 in

30 proximity of the structure 30 to be cut; said anchoring means comprise claws 201



30 proximty of the structure 30 to be cut; said anchoring neans conprise
claws 201 3 WD 02/075059 PCT/ EP02/ 02902 which are swi ngable with respect
to the eawe® 020150p% 0j ecti ng out of the base 1 and connect @d¢TiEPOPBAIINS Of
hydraul i c jacks 401, provided with opposed stens 411. To the base 1 there
is connected the plate 2, to the lugs 112 of which there are hinged, at
one of their ends, the two guides 302, by neans of the flaps 322 5
projecting out of sane; in proximty of the other end the said guides 302

are instead connected thr_ou h the f]laps 3 to the artjc t
212, hi ngéérEoars %\gingakalﬁ wigh Eﬁﬁ’éc 32‘%32'3(];‘%1@{816}3 %98”{20%% g%mo rgrﬁ‘gis of
the bra”%hﬁﬁe&é’c?to G O HPRIBTACKE W0A! @dyicBh Mithplsad tepanurert ed bet ween

each other ' @&re connec t e stem 122 of the jack 102 which by its
other end is Swithgabby cthereist exhneotedHbe Iplafe P120 tehdigswb!2 QbWb@hdbéfeBOZ are

ited bet h ot h har 40 d
500" £ her Grasd: ghese Subor mieaarubdtides Y 3y BRane ekl 2 - 0o
sl daELS.pEQQ%?%&R di e, i BfiRPof b A e Bt gminbe 6o dre n‘&tﬁﬁded in

overh nme sl'ides 403. At the end of said tubul ar
menber s %ondecfte@tmdugrmmﬁmostm tertdeeﬁnculaéecgenrmamwz dingedanyitshiupyEd t o

conpr 1 o1 e g8 Haahige et § PGVREAHs o BoaR(1 02 Pig W pRtalR e oy
ai d tubyar., AR, etedl t80Be ktim d22 ol &
fhle ma?e%rg\ lﬁfg%\féego@qéﬁﬂ%ﬁ?ﬁfee%gﬁarcﬁg of té%gcobdg]?tom On eg(l:h o(r?e c?]gl tn%e

tubul ar rHectbe03 it dyeits sthebteridnisdswingahin gonnected Herthe gl 2. Thenb& | a

Iongltudl sl ot 103; en th | eis visible
300 he e apratied Pohr s R Te R 8 rh oS gy 4820 1 2

di anmond cabl e gy tﬁ%\ﬁﬁlme‘% iU 'fﬂé’l*etal?@ #dnded Uaol @bulge manisers dwhicaase of
devi ces which V\A?| € after illustrated and described. In Figure 2

appar at udoagitdirgilpglidable Heariksteribe @Hd%a%o%@é@gré" tocsadd BieTRRRES 3 SR 0 next
to the structure to be cut 30 0 25
the j acksNAyerhapgng fB%‘é'?Pfd?ﬁ‘ e%%%?@é%% rg?mérlm{ : ¥6 tdtﬂusﬁg%@ ?)rrsfjng t he

base 1 ange &ﬂ{dwwdé%éﬁ@@fmwguﬁggmzfm«ecwhquemttheppmtatz these aren
Figure 3 tlhe j acks 102 have been actuated so as to lift thegﬂé t ed

ar ms 12023rrargedvihe ghears fasrbaring thai o eemuisigdfeitring eh des
302 and a‘\JiOse,Owhlle at the opposite end of said tubular members 3 there are arranged two

ducts 203 for discharging the material removed during the boring of the bottom. On
each one of the tubular members 3 there is obtained, facing the other tubular
member, a longitudinal slot 103; between the two slots, of which only one is visible in
20 the Figure, there is arranged the cutting tool, comprising the diamond cable 4,
movable within the said tubular members 3 by means of devices which will be after
illustrated and described.
In Figure 2 the apparatus according to the invention has been placed on the
bottom 20 next to the structure to be cut 30, and the claws 201, under the action of
25  the jacks 401, have been driven into the bottom itself, thus anchoring the base 1 and
setting the apparatus ready for subsequent operations.
In Figure 3 the jacks 102 have been actuated so as to lift the articulated arms
202, 212 which act on the guides 302. Consequently the said guides 302 and also
the tubular members 3 arranged onto same, have been suitably inclined with respect

30 to the plane of the bottom; the said inclination is selected according to the ideal



t he tubul ar nmenbers 3 arranged onto sane, have been suitably inclined with
respect 30 to the plane of the bottom the said inclination is selected
accor di ngwoooh®se deal 4 WO 02/ 075059 PCT/ EP02/ 02902 cutPCiTipopbzamne whi ch
has been established for the cutting of the structure 30, and which
depends substantially fromthe characteristic features of the structure
itself, such. as position, section and material, fromthe characteristic
features of the bottom and fromthe depth at which the cut nust be

ffected bel ow the |evel of the bott itself,. As ired
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wo perforations 21. Said perforations are
obt ai ned gpapak! ®sitichPsédtioni ateamataviat, frog ther deradersic feaureaeithadotion 4,
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has been § mamd dihtbe diides HO3 bengstheaguides deBcandiite PAiERHE ond
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means ar e3Qicpenatigte i themkotiqrp ?Pﬁguﬁ %65“'“@, WO olrétmf% ?‘heﬁ i g%@ﬁgﬁ%ﬁ)l e? is

caused to,intel HEST dell lindParddtion op theaittimyriovdApandsmdsuchet ween
the two p%rFfO ?d@?%ﬁg'fay%[ﬁg%h%d{eglr W tgﬁ theI structure 30, thus ori i%?ti ng

the cut @inndrhi@attHet stngtureds sovwiseh betwgencihemaiq aerferatians. (e Ba
position shown in Figure, 3 an he bori [ t he
P peti | VErueR ghdbr SRENG hagy J0% 18 st Sl EPFS ang ¥ iR Ffebers X L0°

di 1 ect | on, o0 erul 456, BE%otbRnBRS baRe BisoRdigb backuinger ged struct ure 30
which is ?ocat eda

ove the cut 31, can be conveniently rasped a g
renoved. Fr omintRdurabbothe perfatatian pirgseaafshe podem: hasmbeen ﬁ%ﬂﬁ@@}%&“@ % di ng
to the present ipvention pbyiates i i I
encount er Beringyhears have Wgﬁg%(tangaqaggﬁ'%% géendrr@%gl%y&%%?@ WE@@%% d be

effect ed gﬁﬁdgﬁt/&ﬂ i SHin® e BINIRG GRshnstare cictiatad brd the titting éaabi4, dfattine
bottom on which sard structures are_ positioned. In_f acg nst ead .of .t he
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cut 31. The cutting means can thereafter be retracted up to the position shown in

Figure 3 and the boring heads are extracted out of the respective perforations 21, by
causing the slides 403 to slide in opposite direction on the guides 302; the portion of

20 the submerged structure 30 which is located above the cut 31, can be conveniently
grasped and removed.

From what above said it appears evident that the method according to the
present invention obviates several inconveniences which were encountered up to the
present date at the moment in which there should be effected the cutting of

25 submerged structures below the level of the bottom on which said structures are
positioned. In fact, instead of the ample excavations around the structure which are
necessary up to the present date in order to reach the desired depth, the cutting
means are guided inside perforations which remove a minimum portion of the
bottom, thus remarkably limiting the environmental impact of the operation, and

30 increasing remarkably the simplicity and rapidity of the action.



means are gui ded inside perforations which renove a m ninum portion of the
bottom thus remarkably Iimting the environnental inpact of the operation,
and 30 iworeeasiony remarkably the sinplicity and rapidityPefi/RPapozmeti on. 5
WO 02/ 075059 PCT/ EP02/02902 1In Figure 5 there is shown a second enbodi nent
of the apparatus according to the invention; identical reference nunerals
designate identical parts. In this case the base 1 is nmounted on sliding
shoes 5, provided with propellers 105 transversely oriented with respect
to said sliding _shoes and with propellers Z%naxi a%)% ori entt ed. 5 The
propel | ers 108! Figges Arteereda Mewnch SeeadeRmhedmehpbiesapPagatus AECOTRING  can
be noted. fr - El. . i ; : i i | ar
member 3 ' S e Reat Rierefb Bmafaly ddiendle LERUGNBAR, M Lt Sl
whi ch hash@bssdstianidumied os aiidinglshdes 8| providet  witicpropelieng 105 trarisyersetyodi ment

is formed by the blades 343 which are an uI@}LIH}/ eﬂui sgﬁéed. I n .t[}e portion
of the 1@rienisdi with respsst tq Al dlidingl Shogs sl Wi, Riopeliets 202 gl PESRIEEr 313,
t he [l -503 Y t i ! j ¢ bt 0 the duct 523
for the Jﬁ?&{gﬁég;@g%;{b?’ﬁzecos glrrgtrg(?qrg%d ?@@géﬁ\@sﬁ%ﬁ%éﬂ?hgﬂ%ead 303 and into
the portion 5A3 it Bahde nhiedhrdrhehe Figure, tier borirgdhead 303t ati thg enshab thenhi ch

conmmuni cates with the exterior thro e .slot 103,in Lch there slides
CheT ot § AegebmEmber & 1 oot GBI TR 4 of & soeerb dsiictr Sachs sHEFlS, ' the
di scharg 2 i ibhi 98RIb SR i } imeéhs@har ges
t he debr s%rqléjrf\?jggt%e&‘@?{sa?ﬁg@ggeglgélt 8203.&@?\% fa E%ﬂ?g{g 1?rfr)lte:i;’rr?alg\rl\'9.,21’}%?}153mrémunt edg

over hangifogner byhibesblades @3 whick rareangsilarlyl engspasedgin diee Pogiahahkie to t he
speed reducer 423 integral wth said slide .and ich c i i shaf t
355 510 ienioe TS sl SR B gphof frid et 7a8lesi o B Hn B 6 ¢ e
side val I ahiidae 1uiiRRridPaF sl dHERLEr B ntd thE ubPB2Y ifévihdl @ischdrgdef Wie VI of
Figure 5; at the interior of the tubular nenber there are arranged the
cutting neaesacemuvidibyghe herivgibead 303 pnéfinde dite podiontHH8 insidewivch §igE  whi ch

I thecareisigoess Ahe aiihardeape ik At EteSHED o sisE ol W Cver
pi ni on 124MuiE i RRRAGRSHE BiRicBaKe cuRingi 61 414t Bl tfositperd ofettiactabuldd4
arranged on the carriage 204. The carriage 204 is é)rovi deirdtom2t1hB tmchsl i di ng
shoesi5 member 3, on the discharge duct 523 there is positioned an aspirator ,
diécharges the debris into the discharge duct 203.
The tubular member 3 is mounted overhanging on the slide 403 which moves
along the guide 302 thanks to the speed reducer 423 integral with said siide and
which carries on its shaft 423 a pinion 433 which co-operates with the rack 332
20 arranged on the side wall of the guide 302.
Figure 6 is a section view along line VI-V! of Figure 5; at the interior of the
tubular member there are arranged the cutting means comprising the cable 4
preferably of the diamond type, which is arranged on the pulley 104, keyed onto the
shaft 114 which is inserted in the carriage 204. One end of the shaft 114 is provided
25  with a bevel pinion 124 which engages the bevel pinion 414 of the speed reducer 404
arranged on the carriage 204. The carriage 204 is provided with two sliding shoes
214 which co-operate with the guides 304 connected with the wall 503 which divides
the tubular member 3 into the portion 513 and into the duct 523; to the said wall 503
there is also applied the pipe 333 which carries the feeding fluid to the speed reducer

30 313 of the boring head 302 (see Figure 5). On the carriage 204 there is



214 which co-operate with the guides 304 connected with the wall 503 which
divides the tubular nenber 3 into the portion 513 and into the duct 523;
to the sawo oealios®03 there is also applied the pi pe 333 wairgrozerIni es t he
feeding fluid to the speed reducer 30 313 of the boring head 302 (see
Figure 5). On the carriage 204 there is 6 WO 02/ 075059 PCT/ EP02/ 02902
over hangi ngly connected the speed reducer 504 on the shaft 524 of which
there is keyed a pinion 514 which engages the rack 533 arranged on the

Il 503. Th d red 404 504 f ed 424 and
534 carr i @My COUR Hrsreperust s Rosa e shrbaaangar B4
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cutting o 15 said structure. Subsequently the speed reducers 413 are
act uat ed bbtrreehawlage labieo Qaodl tharepearsius egn bﬁep%q"fiocﬂk?g Wi regnach %éh‘?y t he
t ubul ar
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heads pe”@ééeaéﬁhégﬁrébéua% lmtz@msaawntlﬁlmdoémdu@mndebﬁgare?e lartmtlmoas@(ed
into the ducts 523 provided at the interior of the tubul ar nenbers 3 and

gnder t heatiet the poeitioning a@sjrihfa andrasage of the @PeRIRiYS. die QHPSEQHZ@H%OH?@%M ge
ts 203. d h
uets With Hgs%eicl& E(attﬁ !trygtu i) El?h&%f?ha(n% Petﬂe tiB&SHh3 HHich 4ePbkothe

respect t oration is interrupted, and

there is agicUrtRfatie26ReRD sd Q@W@bslﬁ@#thdm oh the idealiptame afrcutting ofdhei age
204 which carries the diamond cable 25 4, together with the speed reducer
whi ch18r i said stietupeil | ey 104 on which there is

Subsequently the speed reducers 413 are actuated to permit the forward
movement of the slides 403 which carry the tubular members 3, at the ends of which
there are mounted the boring heads 303 which are driven in rotation by the speed
reducers 313. As the boring heads penetrate into the bottom 30, the produced debris

20 are conveyed into the ducts 523 provided at the interior of the tubular members 3 and
under the action of the aspiratars-213 are expelled through the discharge ducts 203.

When the boring heads have reached the suitable depth with respect to the
structure to be cut, the perforation is interrupted, and there is actuated the speed
reducer 504 which is mounted on the carriage 204 which carries the diamond cable

25 4, together with the speed reducer which drives the pulley 104 on which there is
arranged the cable 4 itself. The cuiting means move forward along the tubular
members 3, until they meet first the bottom 20 and then the structure 30, into which
there is made thé cut 31. At this point also the cutting means can be stopped and
subsequently retracted by abandoning, if the case, the cable; afterwards the tubular

30 members 3 will be retracted and there will be recovered the structure 30 thus cut.



arranged the cable 4 itself. The cutting neans nove forward al ong the
tubul ar nmenbers 3, until they neet first the bottom 20 and then the

st ruct ur ewB02/07596® which there is made the cut 31. At thiPETEPON0292 SO t he
cutting neans can be stopped and subsequently retracted by abandoning, if
the case, the cable; afterwards the tubular 30 nenbers 3 will be retracted
and there will be recovered the structure 30 thus cut. 7 WO 02/075059
PCT/ EP02/ 02902 In Figure 7 there is shown anot her enbodi nent of the
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swi ngabl e. manner the stem of the jack 7 i ch LES | s hinged
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of the a%h«}%& Rhoth ' AATBriBulavdd pRamiiogrim. ThhRE leved 207 there (0bgHrRGtdddnthe st em
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truct 30. s . |
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507. I n FyfHs 3, 8whie a2 R8I Gtheis eAd aplidicogpled thhibeesteadiBnendf thie fackBa8 7 is

shown at the end of the cutting phase of the structure, with the tubul ar
menber s i ¢ptingetediie the saig @nchering frame 81 Thp anehrsing frame: § is BEAvidedMthcvanas

travessed St r e i £, i regi dyn, i & case
the alnori gD YRR ey KEiveile 1P HRchRp) 6, FHE apbdtahis & 2950
itself, agshrebedposhéirzuiae ciblé He byaneats obthesifivdrals oheabted 41 mdnichreans
is obtained thanks to the three different possibilities of adjustnent
consent edarewpnppeted e thagleis &98 388 A807el ogr am of the support 7, by the jack
308 of the no 4 i i ch,
in co-operati \c{)ﬁ%ﬂ%{%%ttﬁégpg%ré%l%%gr%eﬁgﬁ %%@ﬁem%tgﬁ Egd%zgﬁs?&n’;ﬁamngnner
anal ogousthtcenthat tHer euttiog hysales trd biacttunei withrtbé dululae nembidng ingidee the
enbodi ments of the apparatus, accor di to the present, inventio I n
o el | ReTEBIANS 2 TERbIE SR BRL ML e eBedig srube 2D Fd ey

can be appreciated, in this case the anchoring of the apparatus is performed directly

Fi gure

on the structure 30 itself, and the positioning of the boring means and of the cutting

means is obtained thanks to the three different possibilities of adjustment consented

by the articulated parallelogram of the support 7, by the jack 308 of the movable

20 plane 407 and by the articulated arm 202, 212 which, in co-operation with the jack

102, operates on the other hand in a manner analogous to what previously described

with reference to the other embodiments of the apparatus according to the present
invention.

in Figure 9 there is shown, in section along line IX-IX of Figure 8, a clamping

25 jaw 108. Onto the two fixed arms 108 there are mounted, swingable on the pins 138,

a pair of rocking levers 118, each of which is provided at one end with a blocking

element 128, which is also swingable with respect to the lever 118, and at its other

end hinged to the stem 158 of the jack 148, on its turn swingably connected to the

anchoring frame 8. Between the two jacks 148 connected to the arms there is

30 arranged a jack 208 on the stem of which there is positioned a blocking element 228



25 jaw 108. Onto the two fixed arns 108 there are nounted, sw ngable on the
pins 138, a pair of rocking |levers 118, each of which is provided at one
end with wobkociosng el enment 128, which is al so sw ngabl e PaiTtEPO2/@29pECt t O
the lever 118, and at its other end hinged to the stem 158 of the jack
148, on its turn swi ngably connected to the anchoring frame 8. Between the
two jacks 148 connected to the arns there is 30 arranged a jack 208 on the
stem of which there is positioned a blocking elenment 228 8 WD 02/ 075059

PCT/ EP02/ 02902 which consents the seizing of the structure 30 and th
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any i nf1 uence TaaMEGSE BRRE ol tsSeMBpaifiehPalsTtiduft. Mant tist pleat fon By
regul ari tiy nod hfic@ed karing ity oparatiomtby cmydofiessce woanectad de thevfegturehiof iebot t om

is only the one which penetrates the bottomitself, that is.t ; I
rrr,nber Sh ittormend deifsgrestlaily. Sosedhg Qnhe PeL (HIcH) CPBES 'ﬁ’ﬁo %x?pt@%gw@g%gr
pl ace ruct 0 Ler j i g

Cupport | g1oteHL SghEi e W e e e o B, B e by
the cl anps REe jbavieg h@8ds 308 antl teaoutting tdwMelrothe sdnent giacsotierstiucede ddri ng

its renmoval. 10 In Figure 10 th [ h nbodi J
appar at usaftardbe UG gem@p,@ ‘f?rr\@gé%?ltg %%8&3%“3@5 ;ﬂ%&r"gaq‘liswﬁgghgjtﬁ% 1233 ont o

a base 40 r@%ﬂ@@gﬁgﬂq&t %&r@&nté%&/&ﬂé Mm@ingians fosamrdSit hh G eiorses a

di agonal a'traverse eam 309; "at the end of the diagonal beam
209 connegsted contrdlied durmgdissembeaim 309 as wel |l as at the end of the

upri ght 109 ected t b . j '
A1 T 1ot MGG IBHGUFIRa I ANolter SnRT BRrhebie el et dpe B 21
expansi omgg@%&%@ ﬁggntioﬁ%wét@rﬂé H%uﬁ%@néntéoé’ HRBeIGY eofifttdD e $he2

i nsi de . oot 9 and the end of the upright are inserted, and the
expansi onuprigherdf & s308 framé & whichecdruwisea diagphalceeams209 archd Faveseen in

Figure 11, the stand fr 9 conprises upr| [ I
beans 209°¢& @%&gaﬁﬁﬁ ﬂb%g'ﬁggg% Qean‘%(ﬁ)%%ﬁwg%?a@ﬁﬁ%? rﬁgé%gnb%agggg%ct ed
by the tranguarSe P edd D aRE uBhght TIEe contresd tothd traverppaseainithend i he

i nvention, concelved in this nmanner, considerably reduces the space

requi t®d providetea fanti2li%Aillrthe destt 1O arsppriodided with PerfeyRiian Mmeags §dfeand
structur ew?tl? eggarﬁ:s%ri in%g &BSTﬁ%‘e%&o%%d’%eHﬁ%Hb gieﬂertatﬂé’ﬁ'ﬁe E&é@%ziiﬁbide
which the foot 219 and the end of the upright are inserted, and the expansion inserts
609 perform the locking in place. As it can be seen in Figure 11, the stand frame 9
comprises two uprights 109, two diagonal beams 209 and two traverse beams 309,

20  facing each other and connected by the transverse bars 119 and 319.

The support of the apparatus of the invention, conceived in this manner,
considerably reduces the space required for the positioning of the apparatus in
proximity of the structure to be cut, and therefore can be useful in those cases in
which the bottom in its proximity presents irregularities, or a flat bottom portion of

25 limited extension. Moreover the anchoring system appears to be particularly quick
and efficacious, capable of adapting itself to extremely difficult ambient situations.

The method according to the present invention and the apparatus for carrying
out said method consent therefore to reach remarkable results from the point of view

of the rapidity of operation, of the effectiveness and of the environmental impact

30  which is extremely limited.



which the bottomin its proximty presents irregularities, or a flat bottom
portion of 25 limted extension. Mdrreover the anchoring system appears to
be parti cwbarioysogqui ck and efficaci ous, capabl e of adapti RgTIEPSBDI01 O
extrenely difficult ambient situations. The nethod according to the

present invention and the apparatus for carrying out said nmethod consent
therefore to reach remarkable results fromthe point of view of the
rapidity of operation, of the effectiveness and of the environnental inpact
30 which is extrenmely limted. 9 WO 02/ 075059 PCT/ EP02/ 02902 CLAIMS 1. A
met hod f @LABMS cutting of underwater structures below the |evel of the sea

bot t whi gh_t ' al | I SH ' v "
dot er m nati on orredpd BEShe BLAY FindERRRe SHIRyLEDaIR U1, B pEcses

char act erfgorfon Whichahey ae inbtalié cetnprisingrtiee (@OWing ghasess nor phol ogy and
its positioning on the bottom t he shape and cons

on ] (20), the d | stency of the
bot t om ( 20) detessingtion s anhidealeppRe 191 BHNgn daving \gansigers B"%S‘E%/réﬁ%e('ﬁﬁﬁ at
whi ch t he cut  nust . he N @R i t tti
moans G 1 oteaylfghr B Ghlgib1s0) e BETHEHBALEP aRG s TREIBNIAD o TR 11 00
the cutting(m)eme shlpe anbitcahsistenty of thatbdtteas20piiselh@ntidhatlepth kelowdre ng

(21) in proximty of the structure_ (3 t hyough the bottom (20) at | east
up to the pi%éb@%hﬁbﬁ'@@“l(gg)e@twm?h th‘?é“gﬁl“tsphﬁeﬁ%‘fte he structure, along a

direction p 53{@%9,%%?3???@#W’E‘e%ﬁﬁﬁw’- Sa(ngng,e{;gg, ablky4; 7ys g 3, the

cutting pl ane; ro of the cutting neans , 4) inside said
per f orati ongpp, Hewimprokidily efitde ciffingatda;ng of the structure (30). 2. A

met hod according to claiml, in ich there arg,obtained t i ons
or b i nys opEimephAf R | é’l”?é%e\#éiag@f‘ A ”&9r(gﬁbgopﬁoﬁ'@‘xcﬁqggﬁéé{‘fg@?ét hat
the structur ) hRe Praftshiied R8I foh ehesaittin
perforati onéﬁc}rth%gglﬁﬁggb?gﬁ.(zgfﬂéﬁtﬁg a?:?ordi ng toclaiml, in V\gljni ch

t he positi onf tige stnucttiee akmghe diragtianf paraitel tth dhe gutting flivestior apd preferaply 4. 5,
2, 3, 4, 9, 2, 3, "l?e iis effected on the bottom (20) in proximty of the
structure (3679 eot5cHing PRNSA net hod according to claim1, in which the

posi ti oni ng;AngafRshef ihekuind MBans (3, 4) inside said perforation or boring (21) and
15 cutting of the structure (30).
2. A method according to claim 1, in which there are obtained two perforations or
borings (21) having parallel axes, and arranged in such a manner that the structure
to be cut (30) results to be placed between the said perforations or borings (21). |
3. A method according to claim 1, in which the positioning and the anchoring of
20 the cutting means (1,2, 3, 4; 5,2, 3,4; 9, 2, 3, 4) is effected on the bottom (20) in
proximity of the structure (30) to be cut.
4, A method according to claim 1, in which the positioning and anchoring of the
cutting means (7, 8, 2, 3, 4) is effected onto the same structure (30) to be cut.
5. An apparatus for carrying out the method for the cutting of underwater
25  structures below the level of the sea bottom, comprising the phases of: (a)
determination of an ideal plane of cutting, having considered the characteristic
features of the structure; (b) positioning and anchoring of the cutting means in
proximity of the cutting area; (c) obtainment of at least one perforation or boring in
proximity of the structure through the bottom at least up to the predetermined level

30 for the cutting of the structure, along a direction parallei to the cutting direction and
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cutting neans (7, 8, 2, 3, 4) is effected onto the sanme structure (30) to
be cut. 5. An apparatus for carrying out the nmethod for the cutting of
under wat ewO0 0287369 uct ures bel ow the | evel of the sea bott @e/EPormIDsi ng t he
phases of: (a) determ nation of an ideal plane of cuffing, having
considered the characteristic features of the structure; (b) positioning
and anchoring of the cutting neans in proximty of the cutting area; (c)
obt ai nment of at |east one perforation or boring in proximty of the
structure through the bottom at |east. to.th redﬁlernined LgveI.BO for
Lhe. cut t iprefetbiy hiagsar thet GHENg BleBhgah iPALEiangr tha UMt ™ RESE 5ol ng
direction d.. 10 02/ QP 902 preferably lying on the
cutting 6P§§gwoﬁé¥@§h8$ggég$?®ﬁc%ﬁ{t g%gagiing nmeans i nsi de said

per f or at i PardKerzebibyghaigetaitchimpgsiof méemssior pefaration onbetrg G0B3etedIs t he

fact of conprising nmeans for perforatio r ri 303 nmea for
cutting vibi euitingwhiahseorapris @ CHENG frame &2% §BRG€§& é’&g?p‘%ﬁ'&"’aﬁ% %‘i}}%l e
cutting 5.unj 0 5 ) BNS; » t4onipg: £80207202,
212, oz,“r‘_ﬁgg@&'ﬁ%ﬂ%?%&beé%ﬁ%%egf% @2‘?’853%9%’??35’?3‘% R N 503)
and of thgpgsand) elidid perforaios Means3(2, 336a3) FBB0f Pe4saidoutting gasans) (2afd

anchoring neans (201, 401:; 108, 509,.609). 6.,.An ap ording to
claim5, 304, a3 c#04 BB4sH4 4raad aneigringdp %}sa(?%’gd’(g‘reqagg'\%ﬁg%?gOS) a?e
associ at W t i i ; i i i sve brititonon 10
means (302, 200, B ARy Gse A A Ehe futt o peans
and of t hisoringgB0®Y Arkiassociatedsvyit thetsai a4ting frame A3, ) anddhapesieNig to

laim6. in which said . . . i oh

her 6oy Ry 3522 Edbb 125 387 o855 SHh 7D i il rer 5 AR

each ot heﬁeﬁo‘i’ét‘fh}}ﬂrﬂ@@né"’é@‘th@@a@mm means (102, 122, 202, 212) of the 15
t

inclination w respect to the said plate (2), on said _guides (302) there
bei ng ar7.angexh bhpparatusdaceardipg iowkines, tinevhich gaigefutinmirenls FRIBRISSER 303)

and the said vabl e tin ni t 04, . j I bei n
connect edPlier W%Eg)pwgﬁcﬁﬂhﬁgenéﬁﬁgﬁﬁ( (%%) %’?O éundé?@%‘})p'g\\ﬁé%%g?g? hlgeétt%acor d: ng
to clai myapd Qn"é?cﬁ"btﬁ@r, b el wdiRsadj3éAent remesyne2, 222,520 of woe

t ubul ar nenbers (3) nounted in a cantilever fashjon each Bg)eﬂger} ag(ﬂ_sl i de

( 403) 1Fovimbliration with degpedelo theoegiduplate (2menaétidoauiges dd Q9 (413,
arranged longitudinally movable. the said perforation means (3, 303) and the said
movable cutting unit (204, 504, 404, 4), said plate (2) being connected with
supporting means (1; 7, 8; 5; 9). A
8. An apparatus according to claim 7, in which on said guides (302) there are

20" arranged two tubular members (3) mounted in a cantilever fashion each one on a
slide (403) movable on said guides (302) under the action of driving means (413,
433, 332), said perforation means (303) being arranged at one end of said tubular
members (3) and at the interior of said tubular members there being housed the said
movable cutting unit (204, 504, 404, 4), the cutting tool (4) being arranged

25 transversely with respect to the said-tubular means, and passed through two
longitudinal slots (103) facing each other and obtained therein.
9. An apparatus according to claim 8, in which the said perforation means
comprise boring heads (303) formed by a plurality of blades (343) arranged on a

substantially conical surface and angularly equispaced, provided with driving means

30 (313, 323).
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433, 332), said perforation neans (303) being arranged at one end of said
tubular nmenbers (3) and at the interior of said tubular nmenbers there

bei ng houwed2wm®ssai d novable cutting unit (204, 504, 40#CTA)P)2/039e2 cutti ng
tool (4) being arranged 25 transversely with respect to the said tubular
means, and passed through two [|ongitudinal slots (103) facing each other
and obtained therein. 9. An apparatus according to claim8, in which the
said perforation nmeans conprise boring heads (303) formed by a plurality

of bl ades (343) arranged on substantipally conical .surfac angul arly
equi spacéd8; pABv?Ef@ia&ﬁSt ACER™ ‘an’ r‘?&?é[ﬁsé &) "(@%?Ssaééffgmfg "6@%8%80 059
PCT/ EPO2/ f i heMteribNrendved 19aine

t ubul ar ﬁgﬁ@gr&s} e%% ﬁygﬁpﬁgﬁégéﬁiﬁﬁgg ?Ltngq?%?eﬁ or a dins_c?large d%gt (523)
of the nahrpedoratommednd(B0Bheandsasphoedbf By far housingthessaidovyabigriyttindspace

(513) for housi gg the said novable cutting wunit (204, 504, 404, 4). 5 11.
An apparé‘ﬂ"ﬂéz% I‘"d‘f"% o claim8 in which the said novable cutting unit

COMpPri5S€s, 4a Cﬂhré%&? 2% RLraRYa8 didisi danerkibh ahe tdRd sbvhbleuttiag umtTber s
(3), “novabl e on dui %es ?304 Sui tably positioned by driving nmeans (504,
533), on cohipeibes tsheariage 204r amgrgedhinsideasachyat thausaidytubu)Membeisdeld: wit h

dri vi 404), whjch ies.a cl . |
i arond damiAple 9 chineSaa08y s S5 ber D BelfR Gos IR IRNGE ai
suppor ti Qﬂer%jg%%apgé’arm l6x8t 8ndphifey( @R‘e"’; Ehﬁtd@ﬂtwiﬂ{ Hiviihd Ateapis 404 dvhid: h

means (201, r anchoring to - bottom 13. An apparatus according
t o cl ai mchPridsma vhsedhlaopeable hraferaglyi adiemosdiceliedue to gravity. 15 14. An

appar atus, accqQrding to claim.12,.in i<h. t he. sai i :
e e an° povareic aBdRabg;  ielluf i ME e, EL SLptuRE SRsans
Wi th  actyidne Jmars(1§ $Mstantibfy fidiprapiaad aith eursoR01 M0 1) dorcdrashorid@to i n

whi ch the said anchoring neans conprise two or nore feet (219) provided
wi t h per ftbe apttam. neans (509) and with 20 expansion inserts (609).

13.  An apparatus according to claim 12 in which the anchoring is effected due to
gravity.

15 14, An apparatus according to claim 12, in which the said anchoring means
comprise two or more claws (201) hinged to the said base (1) and provided with
actuating means (401).

15.  An apparatus according to claim 12, in which the said anchoring means
comprise two or more feet (219) provided with perforation means (509) and with

20  expansion inserts (609).

16.  An apparatus according to-claim 12, in which the said base (1) is mounted on
sliding shoes (5).

17.  An apparatus according to claim 12, in which the said supporting means are
provided with means for moving the apparatus (105, 205).

25 18. An apparatus according to claim 17, in which said means for moving comprise
at least one propeller (105, 205).

19. An apparatus according to claim 7, in which the said supporting means
comprise a stand frame (9) substantially formed by two uprights (108), two diagonal
beams (209) and two transverse beams (309) respectively parallel to each other,

30 connected by two transverse beams (119) at the said diagonal beams (209), said

12



16. An apparatus according to. claim12, in which the said base (1) is
mounted on sliding shoes (5). 17. An apparatus according to claim12, in
whi ch t hewgara7®apporti ng neans are provided with neans fPer/EPovI2902 t he
apparatus (105, 205). 25 18. An apparatus according to claim17, in which
said neans for noving conprise at |east one propeller (105, 205). 19. An
apparatus according to claim7, in which the said supporting neans
conprise a stand frame (9) substantially formed by two uprights (109), two
di agonal beans (209) and two transverse beans (309) respectlvel par al | el
to each lafer(2) 3wingmestivaed Wnte \faid URAgHEr 0% csdid” $tand)frame t(Rh

poot L1 ondlo B, VERTr 58t GronTpYes h Sdndrig shemS auRrade, P o epE i)vi ded
wi th fourd eenn(apbdratas ticcoRihgia dlaignzhipr wn@hrtherb*alc( pRee (@Gg)conaécteé\n

apparatus according to claim7, in which the said plate (2) is connected,
through 4djough adjustahimpernaching means ((-A074867, mtofﬂﬂ“¢8r'%frﬁ'ﬁ'él{§”°ng

f rame {8y { gyt 154 ST BrdyicBuifitheb @Ot oaR il ddtfifing i s fiRane (68P8) o

cl anpi ng
{o be cut.
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