"Stabilisation Means" We, SPUNCON PTY LTD, a Conpany incorporateajakgiyagssj_
State of Western Australia, of 75 Canning.H ghway, .Victoria Park, and ’
MARECON PTY LTD, a Conpany incorporated in the State of Western.
Australia, of 15 Rawson Street, Subiaco, both in the State of Wstern
Australia, Comonweal th of Australia, do hereby declare the invention, for

whi ch we pray that a Patent may be granted to us, and the method by ‘which ¢
it is to be perfornmed to be particularly described in and by the ’
foll owi ng statenent: - 2 THIS INVENTION rel ates to a-neans for providing
gravity stabilisation of an object such as an underwater pipeline, and to a
met hod of installing such neans. It is .usually necessary to stabilise

an underwat er pipeline both during installation of the pipeline and once

the pipeline is in position on the floor of- the- body of water. Duri ng
installation of the pipeline, the-gravity stabilisation is required to
overcone any buoyancy effects of the pipeline. Once the pipeline is

in position, gravity stabilisation is required to prevent the pipeline from
shifting under the effects of wave notion and water currents. tn sone -
situations gravity stabilisation is achieved by providing a coating of
concrete on the pipeline so as to increase its weight; this procedure
is known as wei ght-coating. It is not altogether satisfactory as sone
of the increased weight of the pipeline is utilised in offsetting the
buoyancy effect of the increase in dianeter of the pipeline..

" ili i Means"

We, SPUNCON PTY LiD, a Company incorporated in the State of
Western Austra}ia, of 75 Canning Highway, Victoria Park, and
MARECON PTY LTD, a Company incorporated in the State of
Western Australia, of i5 Rawson Street, Subiaco, both in the
State of Western Australia, Commonwealth of Australia, do
hereby declare the invention, for which we pray that a Patent
may be granted to us; and the method by which it is to be
performed to be particularly described in and by the

- following statement:-



In other situations, gravity stabilisation is achieved. by use of a
massi-ve «amt structure conprising. concrgte elenments flexibly Iinked
together to allow the mat structure to .be draped over the pipeline with
the outer edges of the mat structure resting on the. floor of the body of
wat er . Wiile such mat structures performsatisfactorily once in
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sections which are pIVOt y 1 nterconnected. ower ree ends of
t he_gl anps &M§HQR¥§connected by a flexible band

In some situations gravity stabilisation is achieved by
providing a coating of concrete on the pipeline so as to
increase its weight; this procedure is known as
weight-coating. It is not altogether satisfactory as some
of the increased weight of the pipeline is wutilised in
offsetting the buoyancy effect of the increase in diamete;

of the pipeline.

In other situations, gravity stabilisation is achieved by

use of a massive mat structure comprising concrete
elements flexibly 1linked together to allow the . mat

Nt "structure to be draped over the pipeline with the outer
' edges of the mat structure resting on the floor of the
body of water. While such mat structures perform
satisfactorily once in position on a bipeline, they are
designed to be installed on a section of the pipeline only

after the pipeline section has been laid and so they do

not satisfy the need for stabilisation of the pipeline

section during laying. Furthermore the pipeline remains

in a vulnerable state on the floor of thé body of water

until the mat structures have been laid. This can be a

ptoblem particularly if the site has to be evacuated owing
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The -bal | ast wei ght assenbly is installed onto a pipeline using a detachable
support beamto lower it onto the pipel3ne with the clanps | ocated one on
each side of the pipeline. As the ballast weight assenbly is |owered onto
" the pipeline, the flexible band deflects as it comes into contact with the
upper section of the pipeline and so causes the clanps to pivot inwardly
and cl anfPngdyersegayeatherpi sanditionsedgfonte akkserdf y the posati on.

Because gtrubeuressi venagire dodiie satdwiide bal | aniqpeighiapsendl vy
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-4- dimnish. A further deficiency is that nmassive saddle produces a
high centre of gravity in the ballast weight assenbly with the result that
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upper"ends by a massive saddle comprising two sections et

" which are pivotally'interconnected. The lower or free
ends of the clamps are interconnected by a flexible band.

The ballast weight assembly is installed onto a pipeline
using a 'detachable support beam to lower it onto the
pipeline with the clamps located dne on each side of the
pipeline. As the ballast weight.assembly is lowered onto
the pipeline, the flexible band deflects as it comes into
contact with the upper section of the pipeline and so
causes the clamps to .pivot inwardly and clampingly engage
the pipeline to secure the assembly in position. Because
of the massive nat#re of the saddle, the ballast weight
assembly would appear to provide the desired anchoring -

function.

There are, however, several deficiencies which appear to
exist with the ballast. weight assembly. One such
deficiency is that the clamping action on the pipeline is
very much reliant on vertical- loadings applied to the
clamps by the massive saddle. It therefore follbws that
the " saddle should not rest on the pipeline for otherwise -
the vertical loadings on the clamps would be reduced with

the result that the clamping action on the pipeline would



wei ght assenbly may al so ereate problens for a-pipeline installed
underwat er owing to wave and current acti dh.=A.still further deficiency
arising fromthe massive saddl € is the |arge proflle that the ball ast

wei ght assenbly presents when in position on a pipeline. As a result of the
| arge profi
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of said objgeiiw Fhirthakrdaelriiiendy HB3RSnd T EheP N maive saddle
N is the 1large profile that the ballast weight assembly
presents when in position on'a pipeline. As a result of
the large profile, there is a substéntial surface area of
the ballast weight assembly exposed to the influences of
. underwater currents and other water motion. The forces
ﬁhieh are imparted to the ballast weight assembly as a
result of the influences of such water motion can cause
the assembly to dislodge from the pipeline:or the pipeline
to shift latetally underwater.

From the foregoing discussion it is evident that the means
for gravity stabilisation which have been described have
L not performed altogether satisfactorily in the situations

outlined.

The present invention seeks to provide a novel and useful
means for gravity stabilisation which when applied to
stabilisation of underwater pipelines can be utilised to
provide gravity stabilisation . -both during laying of the
pipeline and once the pipeline is ig position on the floor

of the body of water. - . -



across the top of said object such that said weights are caused to sw ng
*into engagenent with said object so as to exert conpressive forces agai nst

sai d opposed sides of said object, each of said weights having an

i nner surface portion through mhlch f he conpressive force is applied to
sai d object, said linking neans conprising upper and |ower connections,

sai d upper connectlon i nterconnecting the upper surface portions of»

said wei ghty I e erL t the 1ower
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benefit tha .t can nfor ener.al | ~“profile of the upper
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woul d be eppwt&dntoﬁhﬁdu@mJ whlbheﬁheScompress1ve force is applled to ;)
said object, said llnklng means comprlslng upper and lower
connections, sald upper connection interconnecting the

upper surface portlons' of said"weights and said lower
connection interConneeting the lower surface portions of
said weights, Said weights and said linking'means being so
shaped and dimensioned that the center of gravity of said
stabilisation means is below the geometrlc centre of said
object when said stabllls1ng means lS in use.

~With this  arrangement, said stabilisation- means can
clampingly engage egainst the object by virtue of the
friction which arises as a result of the compre331ve force
which exists between said weights and the object when said o’
weights are not restlng on a support surface such as the
floor of a body of water.

Said upper connectibn means may be of any _suitable
~construction such as a.cable or like flexible member, a rod
or like element which is' stiff yet capable of lateral
deflection, or a rigid member onto which the weights are
hingedly mounted. For preference, however, said upper
connection means comprises- a strap of flexible material
which has the benefit that it can conform generally to the



Preferably, $aid | ower connection nmeans is formed of a flexible material.
For preference, said | ower connection neans conprises a sheet of such
flexible material onto which said melghts are mounted. Preferably, said
‘upper connection neans is anghored to  the upper surface portion of each
weight. Preferably, said |ower connecti&n~neans is~anchored to the | ower
surface portion of each weight. Preferably, the arrangenment between the

uppef.~connecti on ans nd,_t he weights is, such t at ressiye force
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Preferably, said lower connection means is anchored to the
lower surface portion-of each weight.

Preferably, the arrangement between the upper connection
means and the weights is such that the compressive force
which exists between each weight and said object exceeds
the weight of said weight. '

In another form the invention resides in a stabilisation
means for stabilising an elongated object, said
stabilisation means comprising a flexible base, at least
one pair of weights mounted on said base and defining a
locating space therebetween for receiving a portion of said
elongated object with said base overlying and engaging a
top of said portion of said object, and an upper connection
interconnecting said weights, said flexible base and said
upper connection co-operating to pefmit movement of said
weights towards and away from each .other whereby said
weights can apply compressive force against opposite sides
of said elongated object, said weights and connection means
being so shaped and dimensioned that the centre of gravity
‘'of said stabilising means 'is below the geometric centre of
said object when said stabilising means is in use.



“wei ght's aIOng the top portions thereof. In another formthe invention
resides in a nethod for stabilising an el ongated object conprising the
steps of locating and clanpingly engagi ng a stabilisation neans as set
forth hereinbefore on a section of said el ongated object and | owering said
section of said elongated object and7attached stabilisation neans onto a
support surface. In still another formthe invention resides in a nethod _
for stabilising an elongated object such as a pipeline in a body of wat ef
Ryefieraltlohs ofSdidr oduBPRY tﬁ@n§F6ﬁ@§Pedmﬁﬁqﬁn GANEF %SRS batly o
wat er amh%&ztlmhé r&ﬁa;stﬂbeleﬁaéleﬂ NRRNEHAS azel connedRiei el @idn the

conpri si

apart weights joined by the flexible water pervious
blanket, and lowering said pipeline and associated
stabilising means into a body of water to rest on the bed

‘thereof, said stabilising means gripping said pipeline

during lowering thereof and holding said pipeline onto said
bed after laying of said pipeline thereon.

el ongat ed qbj ect | val s al ong.the th _thereof as the el ongated
obj ect d¥& tagﬁﬂ e‘f?‘lgt??oB?rgf'oPﬁekg‘Sg 5t water. In still another
formthe invention re3|des in a nmethod of stablllsing an under wat er
pi pel i ne duri, us o igaisng ;3P d
pi pel i ne gurl n@,%ﬁt ayil ng ‘%lﬂgrgﬁg f?{rgﬁf'lgg?n g%arﬁis% ha\#‘n% )(gdpé&gls%d fZOf)Ilaced
apart ﬁ@@@ﬁk;syngrﬁniekgngat@d @PEQPEIeCOW@Féﬁlnﬂér¢WGUSSﬂeﬂﬁ«HOf and
|0mer|nglo%@ﬂin P | €1 am fﬁblyaéﬁéﬁgih@daS%%Bbh&ib%&ﬂBﬁmﬁéddE(hélbOdy
of water to rest on the, bed thereof, Said stab|I|S|ng nmeans r|pp|ng said
pi pel i neS@Er ERF OGS SIPRIEREDF Rd Rol APFGLIOR dOFi psRik Gﬁfﬁl &f bed
after | apbfectf %mdjFldWéﬁiﬁgtﬁﬁiQOQectlon 6@ saIHeeuWﬂyﬂﬁeaWdeécim
better und rs referenge to g g scr ion of one
speci fi c3% 158 %ﬂ%mﬂe?ﬂstﬂg Qcéoﬁﬂ RYFirg &AEEQﬁm in
whi ch:-- Fig. _1 IS a schemati c cross-sectional view of - )
In still another form the invention resides in a method for -
stabilising an elongated object such as a pipelihe'in a
body of water comprising the steps of introducing the
elongated object into the body of water and attaching a
stabilisation means as set forth hereinbefore on the
elongated object at intervals along the length thereof as
the elongated object descends towards the floor of the body
of water.
In still another form the invention resides in a method of
stabilising an underwater pipeline during the laying and
use thereof comprising applying to said pipeline during
laying thereof a stabilising means having opposed spaced
' ' o’



' L Newo
stabilisation neans according to the enbodinent positioned on a S
prpeline resting on the seabed;, Fig. 2 is a side el evati onal Vi ew
of the stabilisation neans of Fig. 1; Fig. 3 is a plan view of the
stabilisation neans- of Fig. 1;"Fig. 4 is a schematic view showi ng the
stabilisation nmeans clanpingly engagingea section of the pipeline as it is
| onered-into position on the seabed; Fig. 5 is-a schematic side el evational
vi ewashowi ng the stabilisation means |ocated on the section of the pipeline
being installed on the seabed; Fig. 6 is a  schematic

cross-sectional viewillustrating certain forces which are established
between the stabilisation means and the section of the pipeline heing
installed on the seabed; -8- Fig. 7 is a force equilibriumdiagram

relating to the situation existing in Fig. 6; Fig. 8 is a schematic view
illustrating one set of frictional forces which are_established between the
st abi | i sat i 8hendanenfhant welhi pe| hekteriundersitood sdiyenyeifereng® sihowi ng a

| ongi t udi nak:hﬁorthQ@oQin%_hedé’i@@iﬂ@forﬁndyf | ldreSt Is@lddi@ i2 | embRaimegt Of
frictional forces which are established between the stabilisation nmeans
and the pi pEheRESLFpY. shovyp in the acqappagyiing Grawings) d& WREFRG- t he
sfabi!isation nmeans when it is occupying an unstable position on the
pipeline and showgng the resulfant; [Qrq5e i8R s28eckongh!r B¢ of
: stabilisation means according to the embddiment

pdsitioned on a‘pipeline resting on the seabeé;
\/ . ) Fig. 2 is a side elevational view of the
stabilisation means of Fig. 1;

Fig. 3 is a plan view of the stabilisation means of
Fig. 1; ' |

Fig. 4 is a schematic view showing thé stabilisation
means clampingly engaging a section of the pipeline

as it is lowered into position on the seabed;

Fig.'s is a schematic side elevational view showing
~the stabilisation means located on the sedtion of
the pipeline being installed on the seabed;

Fig. 6 is a  schematic ! cross?seCtional view
‘illustrating certain forces which are established
between the stabilisation means and the section of

the pipeline being installed on the seabed;
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to a central "position; and Fig. 11 is a schenailc vi ew of .a pi peline being
laid onto a seabed with several stabilisaBion means according to the

enbodi ment spaced al ong the lerigth of the pipeline. The enbodi nent shown in
the drawings is directed to=a means 10 for gravity.stabilisation of an
under wat er plpellpe 11 ?otfsdurl el i and once

f
the - pipeline Sresting® o P?ﬁ%gséga gt599u$hg g?ﬁ%FFF§ &H 9rdhs 10

can bg used to owéwtOﬂ%t@myl@uoganevleréntF@g t he pipeline and stabilise
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some protection dﬁ%}%§%°ﬁﬁherﬁ?ﬂ?ﬁﬁ Fepeptablpfhed: betugene e as it

rests on the seabsthbilhibsstbdm | meahs oandethe pipeiina;the form of a nat
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. forces which act to return the stabilisation means
N to a central position; and _

Fig. 11 is a schematic view of a pipeline being laid
onto a seabed with several stabilisation means
accoxrding to the embodiment spaced along theée length

of the pipeline.

The embodiment shown in the drawings ‘is directed ¢to a
means 10 for gravity stabilisation of an underwater
pipeline 11 both during installation of the pipeline and
once the pipeline 1is resting on the seabed. The
stabilisation means 10 c¢can be used to overcome any
buoyancy effect on the pipeline and stabilise it against'
kJ' lateral movement when exposed to forces induced by water
currents and wave action The stabilisation means also
éerves to afford some protection against wundermining of

the pipeline by water currents as it rests on the seabed.

The stabilisation means 10 is in the form of a mat
structure which is draped over +the pipeline. The mat
structure 10 comprises a flexible base 13 and weights 19
-mounted on the base 13. The base 13 is planar and of
rectangular configuration, having a longitudinal extent

with a péir of—longitﬁdinal sides 15 and a transverse



Wei ghts 19 are nounted on one face of the flexible base. In this

enbodi ment the weights 19 are in th® form of concrete bl ocks -and each
bl ock is secured to the flexible base: by neans of a plurality of pins
(not shown) which extend through the base and are enbedded in the

bl ock. The | re forned, of terial resistant to degradati on and shock
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space @rQM;(ﬁﬁqrﬁﬁPmHkRNwRQiYH¢RPYlQnﬁrQWw ¢her eceighngstresgthon of
tre p'pe@wm%ﬁﬁiﬁg||mé£éﬁ@aifﬂdﬁ¥hﬂéﬁf%iré%&%taf@“?&eéégrQégfkén Bge

el ongat ed eac vin ongi tudj nal _ exten ransvers

i nner  f ¥a&eos § qﬂ%ﬁéﬁ éﬁﬂaéx elegmenty whigh magopxiste |
bl ocks 1aretQubsmmWMnddmenﬁuHxnu whtnhtﬁha ptatnel béathen fhexhbl gsbase ..
when thgcolgatter is laid- in flat condi ti on. More particularly,

t he inner Faces 25 are shaped to conformto the profile of the pi peline.
This has the effect of reducing the extent to which each inner-face is

exposed wglk_mtrsodsm&rﬂec o on o oW ertHdcer Pdx Ph1&achaghl ock i's
et er 11 o ¢ 1Egy FURIARTE ndhe { A GTRar AR | Coh FeFm of
stabilisabnometmeadscks almds eactnfhlgpuwlatisoseairddiecdl tivks £lepiBREves to
reduce tRgski kehi hgadqf E&e mﬂ%&?%lf%?'B% pins (not shown) which

extend. through the base and are embedded in the Dblock. o’

The pins are formed of - materlal-res1stant to degradation

and shock.loadings!- In ancther arrangemeﬁt, the concrete

blocks can be secured to the flexible bése by way of loops

which are woven into the  base and -embedded into the

concrete of the blocks.

The concrete blocks are arranged . in confronting
relationship in two rows 21, and a locating space 23 is
defined between the two rows for receiving a section of
the pipeline as will be explained'later. )

The . concrete blocks are elongated,. each having a

o/
longitudinal extent transverse to the: inner face 25
thereof. '
The inner faces 25 of the concrete blocks are

substantially normal to the  plane of the flexible base
when the latter is 1laid- in flat condition.. More
particularly, the inner faces 25 are shaped to conform to
the profile of the pipeline. This has +the effect of
reducing the extent to which each inner face is exposed to

hydrodynamlc forces.



caught on . obstacles at any stage such as during handling and installation
or while in place underwater. In  thi® ehbodi ment, the outer face
conprises two face sections, being a first face section 27a which is
substantially normal to the plane of the base 13 and a second face section

27b which Ls_i Lneg.l rdl S ..be nJdn Fias.. 1l and 4. of the
dr awi_ngs. ﬁg Bg%&% %8 \é\?r\/\ﬁé&lnf teralaecl{ljnfljr;elroS ac.ejééqofé?g’ofn Bh ‘?ngf%f ock®is
suchythat PREPRE@thodf ffsdng onloMRE ofrds isdanas. Juos eonoamind riwater oss
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received in, the l.ocating space, as shown in Fig. 1. Lifti u

other att aﬁﬁﬁgf’nhﬁé%ﬁémar SANFdded P t tﬁ?'b{’t@‘l@]"t‘r?n f &é]&lieagéb?lﬁt i ng
of the s&aabol seztviesn twearsivom ttheadsijElidtamh acfhdthenstisldaits Orbelmigoses.
The mattre _uct.ur e 101y 65,1, iynel 4 13
when dr ap‘ggua%\{;'ert:'&k tﬁ%%t%%?%tesle%ntte%ﬁd% g 'i’%scﬁgl %gﬁ‘}ogr}%go %ﬁd%%

pur pose an2B@pépsEadidatioon o athd e ih@Plasen smdewatiane SknapthD® s
provi ded &mbveehen®)l I @hld NGUARICT b lcRlprided 8rd WaddViectithgnds of

each flexiple strap.29.are fixed taq the.top faces of, the respectjve
concrete bgﬁtﬂg Byg\hﬁﬁtoffaﬁexi FF eSS @tlwgu "é’g‘ pitr¥s éﬂ%%%’ébt;rarﬂ'lt%e

bl ock. . Thené_rnalbl tost rtap 29 liamecomifi ndthieon baisteh 113h(anfd &X i gH coridh sfa deé3

ef fectivel ¥o pE 2¥hd851A4RIRHE 1RCLRAN feie 10 LAY, " QR | R JY OGRS ucd, t hat

when the mat 1s draped over the pipeline wth a“section of the pipellne
received FHIsthé anflodapfnfhe dFamdngsp3  the confronting bl ocks are
caused to swing inwardly with the result that the inner faces 25

CLQOP! N0l Yy 2002g8, RGP LREVCDS €nd® 1nheY £a¥03"De Bonrtont Hg Blods™ "9
is such that the width of the section 13a of flexible base

extending across the locating space 23 is sufficient to

straddle the section of pipeline received in the locating

space, as shown in Fig. 1.

Lifting 1lugs 32 or other attachment means are embedded in
the blocks to . facilitate 1lifting: - of the stabilisation

means for transportation. and installation purposes.

The mattress structure is .adapted to clampingly ‘engage the
pipeline 13 when draped over the pipeline during
installation. For this purpose an upper connection means
in the form of flexible strap 29 is ptovided ‘between
confronting concrete blocks in the two rows. The ends of
each flexible strap 29 are fixed to the top faces of the
respective concrete blocks by way of fixing means 31 such
as pins embedded in the block. The flexible strap 29 in
_ combination with the flexible base 13 effectively provides
a hinge between the two confronting blocks such that when
the mat is draped over the pipeiine with a section of the:
pipeline received in the locating Epace 23,  the

confrontihg blocks are caused to s&ing inwardly with the



this purpose, the portion of the flexible strap 29 bridging the
| ocating space 23 is shorter in length than the width of the section
13a of the flexible base extending.across the |ocating space 23. The
flexible strap 29 , section 13a of the flexible base and the bl ocks 19
are suitably dinensioned and shaped such that the centre of gravity of
the nat sEFFE Ehaf hiow imeHednes c Tenttamgingly Angagdqe theen .
i nstal l edpiphlﬁw ti (Nbf Bust f |s&~|k|bvh'l €in RiQp 4 28 tﬂ-?él d}favim%%ﬁ al 'lﬁ‘%rd )
ermanentl |l ace after,_installation g o on e seabe
Iroetrl eved ¥'o g’l“frl?é’lﬁ se T1° s P TRd,° {) fg? I{jllet?h{l’%teo HERP t e?
concrete blréélgénlgo folwer heoaadtiate shagav@d o sim’nﬂer finr thergtimtichdme
seabed. BYnecORaathl NGe e I¥dich SITAP 3P t@hd herfdipriple edsk, goner et o

bl ock, the arran enent 15 such that t he .conpressive force which
i's establ P¥kERA Bé‘ﬁm@é’l’r’% b&!%él@%’t%é&ﬁ%l?%e woul d normal |y exceed the
wei ght of the bl ock. This. - ean be seen vmth reference to Fig. 6 of the :

dr awi ngs Ievant forc V.ol v ressive

.f(r)?ce gemisqgl ngleﬁe?’v\een &4ch Zoqocﬁ(ec rbo OSEgI‘il}?e q-lisex’l(iﬁgtr???"ed by
r ef er encean@hthecbdpcks, 1% lnae mﬁ@ﬁmrﬁ;@mm@ and tdhmpddedudle strap
is Identléhsé bynkel geaRce %Ifarg%qu oaeﬂ%]ﬁé"%a\ti? %c%f%xteh%.l lieclk |

identified reference character s shown .
passi ng tﬁ?%u%ﬁ"l"ﬁ@régnﬁeétdﬁe Gakiy) Frineddneg) 6649“ V\H“(ﬂ%‘—alléqdderﬂnf i ed by
ref erencepobbtdoher Cg. The resulting force equilibriumdiagram shown in
Fig. 7 reveals that the conpressive force-does exceed the weight of the
block and this ensures that there is good frictional engagement N
bet ween tHeenaflekibdeur 6tza® t @@ can be maintained permanently in

place after installation of the pipeline  on the seabed,
retrieved  for fdrther use if so desired, or -simply cut to
allow the comcrete blocks to further -rotate downward to
settle further 1nto the seabed

By connecting the flexible strap 29 to the top of each
concrete block, the arrangement is ' ‘such that the
compressive force which is established between the block

and the pipeline would normally exceed the weight ~of the

block. This can be seen with reference to Fig. 6 of the
drawings which shows relevant forces involved. The
compressive force existing between each block and the ;;

pipeline is identified by reference : character C, the
tensile force existing in the flexible strép is identified
by reference character T and the weight of the block is
identified by  reference character W."eThe-weight of the
block is shown passing through the centre of grevity of
the block.-which_is identified by reference éharacter-Cg.“
The resulting force equilibrium diagram shown in. Fig. 7
reveals that the compressive force-does exceed the weight
of the block and thls ensures that there_ is good

frictional engagement between the mat structure and the



pipeline. This frictional engagenent nmm enhanced by provision of. a.
coating of friction material at approprli?e [ ocations on the flexible base.
_Frictional engagenent between the mat structure and the pipeline serves two
pur poses, as can be seen fromFig. 8 and 9 of the draw ngs. Ref erri ng

to Fig. 8 the n b t o] farce
generatesz?ﬁﬁ?%&?%ha ?b?cgraﬁE%ﬁn?ésgggggg%%g |%%p gtﬂgﬁﬁéébg?r 3 ure
abouL,theIpmqyi&mbma¢faa|s@@tlnbeoplﬁelcheonRE$§P¥ihg &b FPQrOQréﬁtﬁhe
drawings, i, &a@&f hgn oSEEBxiPRL pakBe conpressive  force

urther r

establlshes Ictional force SI which acts to resist sliding
novenment of the bl ocks along the pipeline when it is inclined in the
downwar d digexdt DonaThengagenentabetwearstabsnato- sbpecttieet oapdevthe
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.draw ngs | the mat structure is in an u abl e i tion.
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the downward direction. The frictional forces also co-
operate to prevent tilting of the mat structure on the

pipeline.

It is envisaged that the construction of the mat structure
would provide a self-righting ability should the structure
be ﬁlaeed into, or otherwise assume, an unstable position
on the pipeline. This feature can be seen from Fig. 10 of
the drawings in which the mat structure is shown in an
unstable position. When the mat structure is in this
unstable position, the moments of forces generated by the
U weights are unequal and the resultant moment has a
tendency to return the mat structure to an equilibrium

condition on the pipeline.

In this embodiment, the pipeline 11 is assembled in
sections and lowered onto the seabed from a barge 33 which
‘'is shown in Fig. 11 of the drawings. The barge floats on
the body of water 34 and is provided with a stinger 35
which is hingedly supported on the barée at 37 and which
is supported at its free end on a float '39. Roller

assemblies 40 are mounted on the deck of the barge and on



assenblies 40 are nounted on the deck of the barge and on - 13F -
stinger 35 to support the pipeline as 13t ~agvances into the water.
structures 10 are stacked on the barge:and |lifted into position on the

pipeline 11 by way of a crane 41 which carries a Iifting frane 43. The
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prevents tilting of the mat structure on the pipeline.

Furthermore it ensures that the mat structure does not
dislodge from the pipeline as the latter-meves-with wave

motion. The mat structures also provide the pipeline with:

rotational stability as it is lowered to the sea bed owing
to the fact that +the centre of gravity of the mat

structure is below the centre of the pipeline.

As the mat structure moves into contact with the seabed,
it spreads outwardly to assume the position shown in Fig.
1 of the drawings where sections 13b of the base rest on
the seabed and section 13a straddles the pipeline.

It should be appreciated that the scope of the invention
is not limited to the scope of the embodiment described.
For instance, there may be more than one row of concrete

blocks on each side of the locating space 23 if desired.
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- 14 - = 1111111 111111 11111 111 1* C L M S * CLAIM: . 1.

A stabi.lisation nmeans for providing -~ gravity stabilisation of

an object conprising a pair of weights.having surface
portions and means i nterconnectably |inking said weights for swi nging
nmovenent towards and away from each othdit wherel n m“uulnjml uﬂ"m’a adapt ed
to be positioned on opposed sides of said object means
restidgg on angﬂgihﬁgi the top..of said object such that® said melghts are
caused to sw.B engagenment with said object so as to exert
conpressive forces agai nst said opposed sides of said object, each of said
wei ght's havi an jnner surface portion through which the reSS|ve force
is applied tSPSaidAobjﬁgFg g&§3ﬁ¥ Pfki nJSicEhs B%Hb %é&ég andIFBYEEY
connecti ons, sﬁﬁh&hbsationnneftlam |nbgmmmnn@mmpn;sﬂnganpalsuofawelghts
portions of nd I d hnec gt

| ower surface pof??o é?ésaF 3 loﬁ@?r ggﬁgﬁhelghggﬂéﬁgﬁgald %#ﬁklnﬁgﬁggns
bei ng so shaﬁé&%ﬁ@@nﬁéﬁébéﬁeélﬂmgt @ ige medighsts fiawigWingingigovement

stabilisati ordwmargs i énaela%/yt &eoﬁ\e@@%ihf o heRN Wi 1Y i H&i db) weighben agdi d

stabilisin ilisation n&a S cordin
claim1 whgnéi% % Eﬁpege cBHﬁé@ﬁ %Paﬁnﬁﬂﬂﬂﬁ§d dﬁg gp1d 8P3§F5Ie

material. 3. with sdddi LiskRihgnmegRantesadngy dn@nd @crai«=s mtlie Otog of

wherein said | ower conn ction i ornmed of .a,fl exi-bl e mate 4, A
stabi | i sati of23baMRISG cﬁPﬁBnSﬁa% S gIWF§9ﬂ%§w§ﬁ? callbed 't & swing lnto

engagement with said object so as to exert compressive
N forces against said opposed sides of said object, each of
said weights having an inner surface pprtiqn through  which
the compressive force is';applied to said object, said

linking means comprising upper and lower connections, said
upper connection interconnecting the upper surface porti&ns
of said weights and said lower connection interconnecting
the lower surface portions of said weights, said weights
and said linking means being so shaped and dimensioned that
the center of gravity of said stabilisation means is below
the geometric centre of said object when said stabilising

means is in use.

2. A stabilisation means according to claim 1 wherein

l\\/’: . : . . .
said upper connection comprises a strap of flexible
material. '

3. A stabilisation means according to claim 1 or 2

wherein said lower connection 1is formed of a flexible
material. ' _ -

4. . A stabilisation means .according to claim 3 wherein
sald lower connection comprises a sheet of said flexible
material onto which said weights are mounted.



said | ower connectlon conprises a sheet of sal flcxibie matertat— onto

whi ch sai d wei ghts are nount ed. - 15 - means '
according to any one of the precedl ng cl a| ns \/Hﬂm " m iuﬂm
connection is anchored to the upper “surface porti A

stabilisation neans according to jany one of the precedlng clalns

wherein said | ower connection is anchored to the |ower surface portion of
each weight. 7. A. stabilisation neans according to any one of thad

precedi ng sl ai s vdieslei bisathonf meatsweiagitording| dyataty éhe of the
| ongi t udi Is v e. lnn

portion t ereo%ﬁq'gé giim%a H%kgg'%’l %ﬁlﬁé‘ ?%5:55%;“3'%%&4‘{1 lé gn%li‘g

the precediong:-hs aippenhsvrfacenhportion off feach wedighton of each of sai d
wei ghts is shaped to conformto the profile of the object. 9. A
stabilisation neans .according to any one of the preceding clains
wher ei n szﬁ-d otﬁ ecitabiligabioBd MRAES| 0ARCOHEinghade® ®IY e oBttken

sai d pair paf ScEaimy¥hwheraihheaed ioﬁfe‘iVIdéﬁﬂleaﬁtJ.cﬁﬁsis ONénéNbEEET
wei ght on ea | e of -said-locati &g spa%e bi |i sati on neans
accor di ng @Fﬁmﬁ?ﬁ 8 APATEPGH P 3@%5 of the locating

space are arranged in a row for applylng conpressi ve forces agai nst said

object. 1 A sta ns rd| e e

cl ai s whe7r ei nsz{eac%il‘égﬂ%%gﬁggﬁaﬂm%%@ gr ? g:gé'%%r '?:I%Ol’l(gr%#‘l ﬁb{ %% 11%6

reduced r@Mt@mWhgrmneeathowf said weights is elongated,
the longitudinal extent of said weight being transverse to

the inner Surface:portion thereof.

8. A stabilisation means according teo any one of the
preceding claims wherein the inner surfade_poftion of each
of said weights is shaped to conform to the profile of the
object. '

9. A stabilisation means according to any one of the -

preceding claims wherein said object: is received in a
locating space defined between said pair of weights and
wherein there is provided at least one further -weight on
each side of said locating space.

10. A stabilisation means according to claim 9 wherein
said weights on each side of the locating space are
arranged in a row for applying compressive forces against

- said object.

11. A stabilisation means according to any one of the
preceding claims wherein each weight has an outer surface
portion configured for reduced resistance to oncoming water
flow.

o/



12. ., A stabilisation neans. for stailising aﬂa?L?Qgglgg_gggggL+_said
stabilisation neans conprising a f|exible base east one pair

wei ghts nmounted on said base and defining a Iocatl tween far
receiving a portion of said el ongated object wt hc!mlﬁmm mm‘ i ng and
engagi ng a top of said portion of satdlébject, and«anc uppe® $£cohnection

I nterconnecting said weights, said flexible base and said upper

connggtion co-operating to permt novenent of said,w hts towards and amay.
fromeach otRBer ﬁheﬁﬁ%k%%&%ﬁ?k@@ht@eéaﬁ appFy Eﬁﬁbﬁéééﬁﬂgfﬁﬂcﬂg%ﬁﬁﬁﬁéﬁ

opposi teb5| 8Bgelt S@ﬂﬁ?' Oédllgé’&.ﬁﬂzaggtﬁ@h ﬁaaﬁswelcehpi-lsam; t @NNELéx vl e
means ein so. shape an I mensi o e centre ravi

of said st aBPFEzi & ﬁ&ﬂé&l%?%eP%ﬁFtﬂ UgbﬁggﬁlwoggﬁFEe Efﬁﬁ%thﬁg%c?nahen
s?i d st gb%a&ifﬂmmad@ Iscatinge. spdceA thebebetabean feans momivimg ta
claim1l erern _sal pper . c e

of. whi ch arBOE&AREt é’c#j t OS%J<'5§d£| %ﬁgﬁ?gd Bﬁéc? g”'t% ops%)é'r ?‘%rié t A ejt'}?u?q

An under wat endpiepgagingtabiop sof i @mdenqstleanpﬁ spig gbfjesd bl andét ean

© pervious bl apgsg ad%@:ﬁfké&&ﬂverlﬁtgfabhﬁece&ngal dsRiipge! el gk havédgg an

outwardly ex I ng portion on each s sai peline, a melght secured
to said bl afikekibd e Rase ARG #RYd e xHBRET ngCRBREF Fr°PheF€o'1°H"‘%ﬁaq'PfH9fi| neP

sai d bl ankegaegﬁﬁovardmnaﬂga&ﬁr@aidemgﬁasdtawaeasnandaradzaq f#20mh bé@ch
connect or - sec ch of aid meég hts _and extﬁn in therebetmegg :
i ngi ng.sal SChEFgMeTaRR et oup HhERnEaRonSEREEnd P RARINE  chRTEe
pi pel i ne mhegaiasd\mapﬁﬁsnﬁée pidesi oofd saldlthéongadedth@hgﬁctmtéasald
-blefket Ove&eXgﬂQsan%.&Eﬂ%éﬂﬁgégﬁéﬁ'dmgéﬂgl'nﬁelng so shaped and
dimensioned ‘that. the centre of gravity of said stabilising
means is below the geometric centre of said object when

said stabilising means is in use.

13. A stabilisation means according to claim 12 wherein
said upper connection comprises a flexible strap the ends
of which are connected to said .weights along the top
portions thereof.

14. An underwater pipeline stabilisation means . Eomprising
a flexible water pervious blanket adapted to cover a
portion of said pipeline and having an outwardly extending
portion on each side of said pipeline, a weight secured to
said blanket on each outwardly extending portion thereof
for holding. said blanket on covering engagement with said
pipeline, and a flexible connector secured to eéch,of said
weights and extending therebetween for hinging said weights
together, said connection extending across said . pipeline
when said weights are positioned on either side thereof
with said blanket overlying.and stabilising said pipeline.

15. A pipeline stabilisation means as defined in claim 14,
wherein the centre of gravity of said pair of weights and
said blanket is below 'the centre of gravity of said



15. A pipeline stabilisation neans as defined. Ln_cLaLﬂLlé__!Qg%g+gm}he

centre of gravity of said pair of weights apd said bl anket t he
centre of gravity of said 17 pipeli-ne when m'”m"mﬂl nmeans i s
mounted on said pipeline. 16. A pipeline stabili NIH efined in
claim 14 or 15, wherein .said wetght -and bl ankét 6Iahp|Mst efigage sai d

pi peline. 17. A pipeline stabilisation neans as defined in.claimi14, 15

or 16, wherein said connector conprlses a strap_ of flexible naterlaLg
18. A mRipelirer whemapisais ngtakilisimgngeeans isppesntesnpm siadg the
steps of | 198eand cl anpi ngly engagi ng a stabilisation neans according
to any one o the preceding clains on a section of said el ongated object
and | owering said section of said elongated object and attached
stabi | i sati®n neapipeliined stahidisstidmareand. ad definddf an slabin i 94ng an

el ongat ed qbj such as .a pi_ pel nprisi t he
steps of It rg%mmﬁ eFﬁé‘ goﬁd'é* ae‘lb%f Cﬁu?%%aglg%tbﬁéﬁg%nﬁgyepngﬁ@%
attachi ng smisd ghipedaneen neans according to any one of clains 1 to 17 on

t he.el ongated object at .intervals along the |ength thereof as the el ongated,
obj ect descends towards the floor. of the body of water. 20. A nethod of
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means having o sed- d apart weights joined by a flexible Wwater
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18.. A method ior 'stabilising an _elongated- object \J
comprising : the sEeps of locating and clampingly engaging a
stabilisation means according to any one of the preceding
claims on a section of said elongated object and lowering
said section of said elongated object and attached
stabilisation means onto a support surface.

19. A method for stabilising an elongated7object such as a
pipeline in a body of water comprising' the steps of
introducing the elongated object into the body of water and
attaching a stabilisation means according to ény one of
claims 1 to 17 on the elongated object at intervals along
the length thereof as the elongated object descends towards
the floor of.the body of water.

20. A method of stabilising an underwater pipeline during
the laying and use thereof comprising applying to said
pipeline during laying thereof a stabilising means having
opposed spaced apart weights joined by'tﬁg flexible water
pervious blanket, and lowering said pipeline and associated
stabilising means into a body of water to rest on the bed
thereof, said stabilising means gripping said pipeline
during lowering thereof and holding said pipeline onto said
bed after laYing of said pipeline thereon.



Stapilisingsneans into-a body of water to rest on the bed thereof, said
stabilisjng neans gripping said pipeline during |owering thereof and
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herein described with reference to ttel8cconpanyi ng or aw ngs.

nmet hod of stabilising an el engat ed obj ect substantlally as herein
descyi bed. '

21. A stabilisdtion means substantially as herein
described with reference to the accompanying drawings.

22. A method of stabilising an elongated object
substantially as herein described.




