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A joint arrangement.

@ A joint arrangement comprises a hollow tubular column

member (10) to which is attached a hollow tubuiar support
member (11) by means of a bracket (12). The bracket (12)

comprises a pair of parallel side plates (13) and specially T
curved upper and lower plate members (50) and (51). There A
are plates (30) provided internally of the column member \
(10) for bracing the bracket plates along their iines of attach- JZ- ]
ment to the column member.
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A JOINT ARRANGEMENT

This invention relates to a joint arrangement
between two hollow cylindrical members of different
outer diameters, and in particular, though not
exclusively, to a joint arrangement for use in the
construction of a tower structure for supporting an
offshore platform.

Structures for supporting offshore platforms
have to be sufficiently well braced to be able to
withstand the forces which they will éxperience on
location. These forces generally become greater as
the depth in which the platform is to be erected is
increased. In our copending British Application
No. 8106753, for example, an offshore platfofm is
supported by a tripod tower structure which has a
central column of 15m in outer diameter and three
support legs; each of which is 8m in outer diameter,
and the platform can be erected in a depth in excess
of 300m. One of the difficulties with such a large
size and massive construction as this is the design
of the joints between elements. It is the object
of the present invention to at least reduce these

difficulties.
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This object is achieved in that there is
provided a joint arrangement characterised by first
and second hollow cylindrical members having inter-
secting axes, the first member being of a larger outer
diameter than the second member, the second member
being attached at one end thereof to the first member
by bracket means, the bracket means including a pair
of plates, which plates along first edges thereof
are attached to the first member, the arrangement
being such that the said first edges of the plates
are parallel to the axis of the first member, and
bracing means being provided internally of the
first member to support the plates along their lines
of attachment to the first member.

The plates are preferably flat, parallel to
each other and of generally triangular shape..

The bracket means preferably further comprises
upper and lower end sections which extend between the
first and second members and which are attached
therebetween.

The upper and lower end sections are each
preferably attaéhed along an edge thereof to the
first member, which edges are shaped to conform to the
outer radius of curvature of the first member.

The upper and lower end sections are each
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preferably attached along another edge thereof to
the second member, which other edges are shaped to
conform to the outer radius of curvature of the
second member.

The bracket means is preferably braced by
means of plates welded internally thereof.

The bracing means for the first member preferably
comprises a pair of flat generally rectangular
piates, each of which plates is arranged to be
substantially coplanar with each of said pair of
plates of the bracket means.

The bracing means preferably further comprises
é pair of circular plates attached to the inside
of the first member, the circular plates being
arranged at either end of the pair of piates of the
bracing means.

The members and plates are preferably of metal
and the means of attachment is preferably by
weldiﬁg.

The invention also provides a towef structuré
for use in supporting an offshore platform comprising
a joint arrangement as described herein.

The invention_fuéther provides a tower structure
having a central column and at least three support
legs attached thereto using a joint arrangement

as described herein.
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By way of example, one embodiment of the
invention will now be described with reference to
the accompanying drawings, in which:

Figure 1 shows a joint arrangement according
to the invention,

Figure 2 shqmspmd:ofeafripaiixmer structure (with
two support legs omitted for clarity) using the
joint arrangement of Figuré 1,

Figure 3 is a sectional view along the lines
"CC" of Figure 2, ]

Figure 4 is a sectional view along the lines
"DD" of Figure 2,

Figure 5 is a sectional view along the lines
"EE" of Figure 2,

Figure 6 is a sectional view along the lines
"FF" of Figure 2,

Figure 7 is a sectional view along the lines
"GG" of Figure 2, and

Figure 8 is a sectional view along the lines

"HH" of Figure 2.

A joint arrangement, as shown in Figure 1,
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comprises a first hollow cylindrical column member 10 and

a second hollow cylindrical support member 11. The
support member 11 is of smaller outer diameter
than the column member 10, and both are of metal.
One end of the support meﬁber 11 is attached to the
column member 10 by means of a bracket, generally
indicated by 12, and the support member lies at
an oblique angle to the column member. The bracket
12 includes a pair of parallel flat metal plates
13 which are attached by welding along first edges
14 thereof to the column member 11. As will be
seen from Figure 1, plates 13 of the bracket 12 are
generally triangular. The arrangement is such that
the edges 14 along which the plates 13 are attaéhed
to the column member 10 are parallel to the axis of
the column member.

The bracket 12 further comprises special ‘upper
and lower end sections, 50 and 51 respectively,
for the support member 11. The upper end section 50
has trimmed edges 20 and 22 at either end thereof.
Trimmed edge 20 is shaped to conform to the outer
radius of curvature of the column member 10, whereas
trimmed edge 22 is sﬁaped in a semi circle to

conform to the outer radius of curvature of the

support member 11. Similarly, the lower end section 51
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has trimmed edges 21 and 23 shaped to conform

to the outer radius of curvature of the cdlumn mémber
10 and support member 11 respectively. The |
longitudinal edges of the upper and lower end’
sections 50 and 51 match up with second and third
edges, 15 and 16 respectively, of the plates 13, as
can be seen from Figure 1.

The upper and lower end sections 50 and 51 are
attached to the support member 11 by welding along
edges 22 and 23, and are attached to the plates 13
by welding along edges 15 and 16. The bracket 12 thus
formed can be braced, for example by welding a
flat - rectangular plate across each pair of edges
15 and 16 respectively, or by some other suitable
arrangement. The line of attachment of the bracket
12 to the support member 11, namely along combined
edges 22 and 23, can also be braced, for example
by welding a tﬁbular sleeve across the joint
internally of the support member (as indicated in
Figure 8).

The design of the bracket 12 is such that its
line of attachment to the column member 10 is of
a rectangular form, ‘the bracket having a generally
rectangular opening at .one end and a circular opening
at the other. This enables the design of a bracing
structure internally of the column member to be

greatly simplified.
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The column member 10 has an internal bracing
structure 30. This bracing structure 30 comprises
a pair of parallel generally rectangular flat plates
31 and two circular flat plates 32. Plates 31 are
arranged to be coplanar with plates 13 of the
bracket 12 and are attached to the inside of' the
column member 10 by welding. Circular plates 32
lie above and below plates 31 and are also attached
to the inside of the column member by welding.

Figure 2 shows the construction of part of a
tripod tower structure using a joint arrangement
according to the invention. This tripod tower
structure is such as is disclosed in.our copending
application No. 8106753. The structure has a
central column and three supporting legs (two of
which are omitted from Figure 2 for clarity). Each
supporting leg is attached to the central column by
means of a bracket and the central column includes
an inteérnal = bracing structure.

Figure 3 shows how the supporting legs are arranged
around the central column as 120° spacings, and
how in this particular embodiment the internal bracing
structure is arranged. Figures 4 to 8 show sections
through the joint arrangement at various points.

It will be appreciated that the joint arrangement
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described above could be used for any structure
involving two members of different diameters. Also,
that this mode of construction of tower structures
can be used whether the structure has more or
less than three supporting legs.

It will also be appreciated that the internal
bracing structure can be arranged in a number of

different ways other than that shown.
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CLAIMS

1. A joint arrangement characterised by first
(10) and second (11) hollow cylindrical members having
intersecting axes, the first member (10) being of a
larger outer diameter than the second member (11), the
second member (11l) being attached at one end thereof
to the first member (10) by bracket means (12), the
bracket means (12) including a pair of plates (13),
which plates (13) along first edges (14) thereof are
attached to the first member (10), the arrangement
being such that the said first edges (14) of the
plates (13) are parallel to the axis of the first
member (10), and bracing means (30) being provided
internally of the first member (10) to support the
plates (13) along their lines of attachment to the

first member (10).

2, A joint arrangement as claimed in Claim 1
characterised in that the plates (13) are flat,
parallel to eaéh other and of generally triangular

shape.

3. A joint arrangement as claimed in Claim 1
or Claim 2 characterised in that the bracket means (12)

further comprises upper (50) and lower (51) end
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sections which extend between the first (10) and
second (11) members and which are attached there-

between.

4, A joint arrangement as claimed in Claim 3
characterised in that the upper (50) and lower (51)
end sections are each attached along an edge (20, 21)
thereof to the first member (10), which edges (20, 21)
are shaped to conform to the outer radius of curvature

of the first member (10).

5. A joint arrangement as claimed in Claim 4
characterised in that the upper (50) and lower (51)
end sections are each attached along another edge
(22, 23) thereof to the second member (11), which
other edges (22, 23) are shaped to conform to :the

outer radius of curvature of the second member (11).

6. A joint arrangement as claimed in Claim 3,
Claim 4 or Claim 5 characterised in that the bracket
means (12) is braced by means of plates welded

internally thereof.

7. A joint arrangement as claimed in any
preceding claim characterised in that the bracing

means (30) for the first member (10) comprises a
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pair of flat generally rectangular plates (31), each
of which plates (31) is arranged to be substantially
coplanar with each of said pair of plates (13) of

the bracket means (12).

8. A joint arrangement as claimed in claim
7 characterised in that the bracing means (30)
further comprises a pair of circular plates (32)
attached to the inside of the first member (10),
the circular plates (32) being arranged at either
end of the pair of plates (31) of the bracing means

(30) . .

9. A joint arrangement as claimed in any
preceding claim characterised in that said members
and plates are of metal and the means of attachment

is by welding.
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