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35 capacity requirements. In addition to the production process being more complex, this
will also involve substantially higher costs. Furthermore, the load picture and the stress
distribution will be more complicated and uncertain when, e.g., a derrick for use through
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i s are el ements which produce notch effect. These el enents may bgag1 g
corners, openings, welded-in equipnent or the |ike. Thus, on the 2492
these fac solutions for the reduction of the stre ations
becone evﬁ@f 39&%§e of these is to reduce the notch effect§?ﬁﬁgﬁgﬁﬂtgk and
hul I bottom plates, and the other solution, towards which the present
invention is directed, concentrates of the positioning and zo design of the
deck and hull bottom plates at the site of cut-outs which, e.g_, are
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t I det ai | th
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i n accordance Wt ent I'nvention a lateral sectional
vi ew of tewatdspvhigh themtesenbmngumn i divegied, wnmnateaendhmmsemmmanﬁ t he ship,
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noonpool are displaced in accordance wi e\g\ﬁgdl ment of the present
i nvent i JRCtapgplas, i refatiog tg thefransygrsepeutrab s Oﬂ W a ship with one
noonpool taken through the centre line, wherein the deck and hull bottom
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characteristics that are disclosed in the characterising clause of clalm 1. Additional

25 embodiments of the invention are disclosed in the other claims.

If the ship’s deck and hull bottom plates which have cut-outs for moonpools are placed
closer to the transverse neutral axis, the average stress level will be lower, and the stress
concentrations resulting from notches will be smaller. This in turn will be a major

30 consideration when dimensioning of the deck and hull bottom plates, and especially in
relation to dimensioning for dynamic load and fatigue life. On drill ships having
moonpools, as covered by the present application, there will at all times be stress
concentrations as a result of notches at the points where the openings, or the so-called
moonpools, pass through the deck and hull bottom plates. By displacing these deck and

35 hull bottom plates, or optionally just the deck plate or the hull bottom plate towards the

transverse neutral axis of the ship, a lower average stress level will be obtained. This



25 Fig. 5is a top viewof the hull shown in Fig. 2; Fig. 6 is a 99?' Vﬁ(ﬁ)\ﬁ(
of the hull shown in Fig. 3; 30 Fig. 7 is a transverse section iﬁ !ay
centre of ya, ool of a ship having a double bottom and qubk8odiexs)
wherein the deck and hull bottom plates are arranged in accordance with the
present invention; Fig. 8 is a transverse section in the centre of a
moonpool of a ship having a double sssbottom and double deck, wherein the
deck and hull bottom plates are arranged in accordance with the present

i nvent i oRill givé TowdHsiedQedk M 8¢ BAP 1ol reliubThe MR 810813 thicRnes, WhicR
transverse secti.on in the centre of a noonpool of a ship having a single
bot t om aRdVE s adess ‘W‘f@r%\’% the deck and hull bottom plates are
arranged in accordance with the present invention; and Fig.l0Ois a
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i n aceoraatheside aftthe meoppasd @il be nortituoys WithouGny artdoutt which refulttine pr esent
i nvent i oflykfesiandi d dnblfiratidnd N @ lateral sectional view through the
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centre Itne of a hul %aV|ng three through-going vertical openings 2, also
known as noonpool s, positioned one after the other in the |ongitudinal

di recti ofhe eSOV AIRRER bikklainb@®id MR dtaNwithhefefl@K t@fiRXofloditp t he hul |
bottom area 4 between each of the openings 2 have been displaced in such a

way that!"®#&5deck plates 8 are i s displaced down towards the ship's
transierse neutral axis 20, and simlarly the hull bottomplates 4 are

di spl aced. rel ati.ve tq the rest ship's hull botto to ds the
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openi ngs. or ‘ ; j £ the centre line of the
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ship with dec as Z0o therebetwee deck areas 8 have thus
been noved to an area where the average stress level is lower, and as a
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Wi e reduced. L2 is a r ctional 'view a_ hull wi
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rest of the dec urthernore, the hull bottomplates 5 and 6 have al so

been displaced in a vertical direction towards the transverse neutral axis
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embodiment of the present invention;

Fig. 4 is atop view of the hull as shown in Fig. 1;
25

Fig. 5 is a top view of the hull shown in Fig. 2;
Fig. 6 is atop view of the hull shown in Fig. 3;

30 Fig. 7 is a transverse section in the centre of a moonpool of a ship having a double
bottom and double deck, wherein the deck and hull bottom plates are arranged in

accordance with the present invention;

Fig. 8 is a transverse section in the centre of a moonpool of a ship having a double
35 bottom and double deck, wherein the deck and hull bottom plates are arranged in
accordance with the present invention;



30 deck and hull bottom plates. The solution in Fig. 2 differs frgg?igfﬁq#r1‘
Fig. 1 in that in this case it is the deck and hull bottomplate1 7

the for fter edge of the noonpool 2 that have bee i , .
whi | st rﬁﬁgrgag%ﬁit is only the areas between each individggﬁ%ﬁ%%ﬁgggl t hat
are displaced. Apart fromthese two solutions, a conbination is conceivable
in a ship having nore than one noonpogl, wherein the deck and hull 3,

bottom areas between the noonpools may be di spl aced towards the transverse
neutral axis 20 of the ship, whilst the deck and hull bottom areas on the
forward and after sides of the row of onpool s may .al so, be di spl aced
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di spl aceg of t I 0, ese.S and 6 I W se so
that tnel B 0ase St el e Rk oL rBERea 8 EubAVERH RYPRTLG" it her
in a verti calbatfiomelpitingt adowbledieck hdhe Heqk plateabtheveeanponkbistdisplacakins 20 t han
the deck plat s, 4n@andith e dtdldnt BRIEhQER. P! ates 6. This is done to further
reduce the not c% g?feclt, th‘ge}rgetljly heflpﬁlg to reduce the stress
concentrations in the construction of the deck area and hull bottomarea in
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ig. IS al’'so stiown 1natop viewin Fig. 6. The degree of displacenent of
t he deckavsragestress lengl is lowver andpisatresulbafahisosiiienmgi gregmpgctiaf disnaiels e

neutral Grdcsard®merdet@CHAl BaRGacM.t h the present invention, may vary
according to the average stress level that is desirable, whilst the

practical considerations relating to the design of the ship will prevail
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Fig. 7, averdcildiegsinartomards thy tiapsnsviemngutralaxipibef theskipplikedhaind | ower 3s

hul | bot §ighRinfhEof dtedd e Sjﬁk’itlﬂkglt,%ﬁ‘?eﬁmg if2vle ﬁb&%kﬁ%&@ﬁé\kﬁ Hithe ON,

vart ek gk ppd b ok aiien oLhe FaHien mI1e 2 GUers Heruhaha Ak s e Liper
hul | bot thiyoasd RisSthe Tb&k ALkl Bbti@A plai© bR the @Hidrd ankd/afledleig260Re WO
99l 39971mgor|:;)%oiré It}%? lgl:{l\?col?e?éﬁ displaced, whilst in Fig. 1 it is only the areas between each
individual moonpool that are displaced. Apart from these two solutions, a combination
is conceivable in a ship having more than one moonpool, wherein the deck and hull
35 bottom areas between the moonpools may be displaced towards the transverse neutral
axis 20 of the ship, whilst the deck and hull bottom areas on the forward and after sides

of the row of moonpools may also be displaced towards the ship’s transverse neutral
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adj acent noonpool s

30 Fig. 7 shows a transverse section of a ship having a double bottom and “double” deck
and a centrally located moonpool 2. In accordance with the present invention, the deck
area and hull bottom area at the forward and/or after side of the moonpool are displaced
relative to the rest of the deck area and hull bottom area towards the ship’s transverse
neutral axis. In Fig. 7, this has been done by removing the upper deck plate and lower

35 hull bottom plate in the double deck and double bottom construction, thereby displacing
the deck plate area and the hull bottom area in the vertical direction to the position of
the lower deck plate and the upper hull bottom plate. The local stress notches around
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cl ai res3, neieal @Xip i nt er medi ate transition areas between said first and '

second hull bottom areas extend steplessly, sloping fromthe higher |evel

of said first hull bottomareas to the |ower |evel of said second hull

bott om a})\@'ggx,l theseepe efthe exemplarygmbagiments described above, a ship having one or

more moonpools is conceivable, wherein one or more of the areas between these
moonpools may be displaced in the vertical direction towards the ship’s transverse

30 neutral axis. The displacement need not be symmetrical about the neutral axis, i.e., that
the deck plate and hull bottom plate are not necessarily displaced an equal distance, or
that only one of them is displaced in the vertical direction. Furthermore, if there are
more than two moonpools, it may be appropriate to have different vertical displacement
between the different moonpools. Irrespective of the number of moonpools provided in

35 the hull, it may be appropriate to displace the deck area and the hull bottom area abatft of
the moonpool located closest to the ship’s stern, and forward of the moonpool that is
most forward in the longitudinal direction. These displacements of the ship need not be
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10 2. A ship for use in offshore operations, comprising a moonpool passing through
a hole in the ship's hull bottom, first hull bottom areas adjacent to said
moonpool being displaced upwardly in relation to remaining, second hull
bottom areas, to a level closer to the ship's transverse neutral axis, but
spaced a substantial distance from said transverse neutral axis, wherein said

15 moonpool also passes through a hole in the ship's deck structure, first deck
areas adjacent to said moonpool being displaced downwardly in relation to
second deck areas, to a level closer to the ship's transverse neutrai axis, but
spaced a substantial distance from said transverse neutral axis.

20 3. A ship for use in offshore operations, comprising a moonpool passing through
a hole in the ship's hull bottom, first hull bottom areas adjacent to said
moonpool being displaced upwardly in relation to remaining, second hull
bottom areas, to a level closer to the ship's transverse neutral axis, but
spaced a substantial distance from said transverse neutral axis, wherein said

25 moonpool is also passed through a hole in the ship's deck structure, first deck
areas adjacent to said moonpool being displaced downwardly in relation to
remaining, second deck areas, to a level closer to the ship's transverse
neutral axis, but spaced a substantial distance from said transverse neutral
axis.

30

4, A ship for use in offshore operations as set forth in claim 1, said ship's deck
structure surrounding a small upper portion of each of a plurality of
moonpools, first deck areas between adjacent moonpools being displaced
downwardly in relation to remaining, second deck areas, positioning said first,

35 downwardly displaced deck areas vertically closer to the ship's transverse
neutral axis.
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intermediate transition areas between said first and second huII bottom areas

extend steplessly, sloping from the higher level of said first hull bottom areas
to the lower level of said second hull bottom areas.
10
6. A ship for use in offshore operations as set forth in claim 2, wherein
intermediate transition areas between said first and second deck areas
extend steplessly, sloping from the higher level of said second deck areas to
the lower level of said first deck areas.
15
7. A ship for use in offshore operations as set forth in claim 3, wherein
intermediate transition areas between said first and second hull bottom areas
extend steplessly, sloping from the higher level of said first hull bottom areas
to the lower level of said second hull bottom areas, intermediate transition
20 areas between said first and second deck areas extend steplessly, sloping
from the higher level of said second deck areas to the lower level of said first
deck areas.



