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used as a base for an offshore drilling platform (10) in that the support reduces the lateral forces on the support caused by wave
action.
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(§7) Abstract: A pile based braced caisson struc-
tural support device includes a number of legs (12).
These legs (12) are configured in a teepee type con-
figuration such that the footprint of the base is larger
than the footprint of the opposing end. This struc-
tural support can be used as a base for an offshore
drilling platform (10) in that the support reduces the
lateral forces on the support caused by wave action.
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BACKGROUND O THE HNVEINJ TCHN

Field Of The Invent

{0002] This invention generally relates to structural supports. In particular, this
invention relates to structural supports for, for example, offshore drilling platforms, or

the like.

crintio elat

[0003] Conventional offshore platforms have deck legs that are vertical or are
battered outward as they extend downwards. The conventional arrangement proﬁdes
structurally efficient support for the deck but the associated dimensions of the
platform at the water surface result in increased expense for the platform.

SUNMMARY OF 15E LINVEIN G

[0004] Pile are configured in a “teepee” type configuration, where the piles are
arranged to generally form a conical shape with their interseétipn being approximately
at the elevation of, for example, a waterline. The tops of the piles extend pass this |
intersection to support, for example, a platform or structure, such as a drilling
platform, The opposite ends of the piles are proportionally spaced on or below

another surface, such as the mudline on an ocean floor.

[0005] The basic concept of usmg conical spaced piles can be extended such that
two or more piles can be used to support, for example, a structure at a first end, while

1
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also providing support for, for example, a central member, such as a drill pipe, that
extends through a central axis of the assembly. However, 1t 1s to be appreciated, that
three or more piles can be used without a center member to support a structure as
discussed above. Furthermore, two or more supports can be used with one or more

center members to also support a structure as discussed above.

[0006] For example, two piles can be offset substantially 180° from each other,
e.g. X shaped, three piles offset substantially 120° from each other, four piles offset
substantially 90° from each other, e.g, teepee shaped, or the like. However, it 1s to be
appreciated that the specific offset between the piles, and the number of piles, can be
varied depending on, for example, expectant forces on the structure, the topology of
the surface the assembly 1s to be secured to, the weight, structure and anticipated

forces of the device that sits on top of the piles, or like.

[0007] An aspect of the invention relates to providing a structure support with at

least three legs that are posifioned in a teepee configuration.

[0008] Aspects of the present invention also relate to providing a structure support

with four or more legs positioned in a teepee configuration.

[0009] Accordingly, an aspect of the invention allows piles to be configured such
that the footprint has a greater surface area than the area formed by the opposing ends

of piles.

[0010]  Additional aspects of the mvention related to minimizing the bracing

required for a structural support in a wave zone.

[0011]  Aspect of the invention additionally relate to a support structure that

reduces lateral wave forces on the structure.

[0012]  Aspects of the invention additionally relate to providing a structure in
which the majority of the components can be 1nstalled and welded m-place above a

waterline.

[0013]  Aspects of the invention also relate to reducing drilling platform size.
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[0014] These any other features and advantages of this invention are described in

or are apparent from the following detailed description of the embodiments.

Brief Description of the Drawings

[0015] The embodiments of the invention will be described in detail, with

reference to the following figures, wherein:

[0016] Figure 1 is a view in side elevation of an offshore platform of according to

the present invention;

[0017] Figure 2 is a view 1n front elevation of the offshore platform according to

the present invention;

[0018] Figure 3 is a view in side elevation showing the setting of the deck frame

for the offshore platform according to the present mnvention; -

[0019] Figure 4 is a view 1n side elevation showing the setting of the main deck

for the offshore platform according to the present invention;

[0020] Figure 5 is a view in side elevation showing the setting of the helideck for

the offshore platform according to the present invention,;

[0021] Figs. 6 - 19 illustrate an exemplary method of assembling a braced caisson

according to this invention; and

[0022] Figs..20-27 illustrate another exemplary method of assembling a caisson

according to this invention.

DETAILED DESCRIPTION OF THE INVENTION

[0023] The exemplary embodiments of this invention will be described 1n relation
to a support structure, such as drilling platform, supported by three piles and a central
vertical member, such as drill pipe. However, to avoid unnecessarily obscuring the
present invention, the following description omits well-known structures and devices

that may be shown 1n block diagram form or otherwise summarized. For the purposes
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of explanation, numerous specific details are set forth in order to provide a thorough
understanding of the present invention. It should be appreciated that the present
invention may be practiced in a variety of ways beyond these specific details. For
example, the systems and methods of this invention can be generally expanded and
applied to support any type of structure. Furthermore, while exemplary distances and
scales are shown 1n the figures, it is to be appreciated the systems and methods of this

invention can be varied to fit any particular implementation.

[0024] Figures 1 and 2 show an inward batter guide offshore platform indicated
generally at 10 in which battered bracing piles 12a-e are arranged so as to minmimize
platform dimensions at the water surface 14 while maximizing the spacing of the piles
as they extend upward from the water surface so that loads from a deck 16 at the top
of the piles are transferred directly to the piling. The platform includes a pile guide
structure 18 which fits over and is connected to a central vertical member 20 to
receive the piles 12a-e at the water surface. The piles extend angularly through
cuides 22 of the pile guide structure in such a manner that the distance between piles
is minimized at the water surface, but the distances between angled piles 1s
maximized both at the ends supporting the deck 16 as well as at the opposed end
buried below the mudline 24. The pile guide connects the piles to act in unison to
restrain lateral movement of the entire offshore platform 10 including the central
vertical member 20. The pile guide 18 also supports appurtenances such as ladders,
boat landings, stairs, or the like, so that they can be installed in the field as a unat,
thereby, for example, reducing installation expense for the platform. The legs 26 of
the deck structure are connected to the tops of the piles. The increased pile spacing at
the pile tops provides, for example, more structurally efficient support for the deck,
reduced structural vibration periods for the platform and increased resistance to the
rotation that results if the deck mass 1s ecceniric to the central vertical member 20
than if the deck is supported by the central member. All field connections can be
made above the water surface where structural mtegrity of the connections can be

more easily verified than if the connections were made below the water surface.
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[0025]  With reference to Figure 3, once the piles 12 are in place, the deck frame
28 can be set on top of the piles and connected to the upper ends of the piles. Then, as
shown in Figure 4, the main deck 16 1s set on the deck frame, and finally, as shown by

Figure 5, a helideck 30 is set in place.

[0026] Figs. 6-19 illustrate an exemplary method for assembling a structure in
accordance with an exemplary embodiment of this invention with, for example, a
barge boat, around a SSC 50 (Self Sustaining Caisson). In this exemplary
embodiment, the SSC has been installed by a drilling rig, such as a rig drilling an
exploration well. In Fig. 6, the position and orientation of the legs are determined and
a lift boat 55 anchored and jacked-up relative to the installation point of the SSC.
Next, as 1llustrated 1in Fig. 7, the jack-up orientation of the liftboat relative to the SSC
is shown. Next, as illustrated in Fig. 8, the guide structure 65 1s unloaded from the
barge 60. Then, as illustrated in Fig. 9, the legs or piles 70, are unloaded, placed 1n
the guide structure, and in Fig. 10, installed via the guide structure into, for example,
the ocean floor with the aid of a hydraulic hammer. As can be seen from this
illustration, the piles 70 intersect at a point just above the water line. This allows, for

example, the piles and all associated connection to be made above water.

[0027] In Fig. 11, the barge 60 1s relocated and the deck frame 75 1s unloaded. In
Fig. 12 the deck frame 75 installed on the piles. Next, in Figs. 13-16, the southskid
80, northskid and ventroom 85, and helideck 90, respectfully, are unloaded from the
barge and installed on the piles. In particular, Fig. 16 illustrates how the various
portions of the rig are installed at an end of the piles above the intersection point, and

thus above the water line. Then, in Figs. 17-18, the main deck 95 unloaded and

installed.

[0028] Fig. 19 illustrates the completed rig where the barge has been unloaded

and the vent boom 100 rotated into position.

[0029] TFigs. 20 - 27 1llustrate exemplary steps for constructing a structure support
according to an alternative exemplary embodiment of this invention where a SSC 1s

not 1nitially present at a well head. In particular, this exemplary method utilizes a
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jack-up drilling rig and derrick barge to construct the rig. Speciiically, in Fig. 20, a
jack-up drilling rig is mobilized and the first conductor with a mudline suspension is
drilled. Next, as illustrated in Fig. 21, the jack-up rig installs a sub-sea template 200
that is used as a guide structure for the well head and the subsequent installation of the

SSC. Then, in Fig. 22, a second conductor with a mudline suspension 1s drilled and

installed via the sub-sea template 200.

[0030] Fig. 23 illustrates the installation of the caisson by, for example, a derrick
barge 210. Next as 1llustrated in Fig. 24, for example, the derrick barge 210 installs
the inward batter guide structure 220. Then, as illustrated in Fig. 25, the piles 70 are
installed. Fig. 26 illustrates the installation of the deck frame 230 and Fig. 27 the

helideck 240.

J0031] It is, therefore, apparent that there has been provided, in accordance with
the present invention, a support and method for assembling the support to support a
structure. While this invention has been described in conjunction with a number of
illustrative embodiments, 1t 1s evident that many alternatives, modifications, and
variations would be or are apparent to those of ordinary skill in the applicable arts.
Accordingly, the disclosure is intended to embrace all such alternatives,
modifications, equivalents and variations that are within 1n the spirit and scope of this

invention.
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CLAIMS

1. A structure support comprising:

at least three elements configured in a substantially teepee shaped configuration, said at
least three elements bordering a self-sustaining caisson; a first end of the at least three elements
and of the self-sustaining caisson capable of being affixed to a structure; and a second end of the

at least three elements and of the self-sustaining caisson adapted to be placed on a surface,

wherein the at least three elements intersect between the first end and the second end.

2. The support of claim 1, wherein the structure is at least one of a platform, a

drilling platform, and an offshore dnlling platform.

3. T'he support of claim 1, wherein the surface is a sea floor and the second end

extends below a mudhne.

4. T'he support of claim 1, where the at least three elements intersect above a

waterline or at a waterline.

5. T'he support of claim 1, wherein an angular guide maintains an orientation at least

between the at least three elements.

6. The support of claim 1, wherein the at least three elements are offset from each

other by 120 .

7. A method of constructing a drilling rig comprising the steps of:

providing at least three legs in a teepee configuration;
placing a first end of the first three legs on a mounting surface; and
atfixing a drilling rig to a second end of the at least three legs;

wherein the three legs are unitary structures from the first end to the second end, and
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wherein the drilling rig 1s located at a position above an intersecting point of the at least

three legs.

8. Use of the drilling rig constructed according to the method of claim 7, to drill a
well bore.

9. Use of the drilling rig as claimed in claim § to produce a hydrocarbon product

through the well bore.

10.  The method of claim 7, further comprising the step of providing an angular guide

structure to orient the at least three legs.

11. The method of claim 10, wherein the angular guide structure is positioned at said

intersecting point.

12. A structure support comprising:

at least two elements positioned to converge toward one another at a convergence

arca and diverge from one another away from said convergence area;
at least one central member arranged in a substantially vertical position with

respect to said at least two elements and which passes through said convergence area;

a first end of the at least two elements on a first side of the convergence area

- capable of being affixed to a structure; and

a second end of the at least two elements on a second side of the convergence area

adapted to be 1 contact with a surface.

3. The support of claim 12, wherein the structure is at least one of a platform, a

drilling platform, and an offshore drilling platform.
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14.  The support of claim 12, wherein the surface 1s a sea tloor and the second end

extends below a mudline.

15.  The support of claim 12, where the intersection point is above a waterline or at a
waterline.
16.  The support of claim 12, wherein an angular guide maintains an orientation at

least between the at least two elements and the member.

17. A structure support comprising:

at least three substantially linear angled elements positioned to converge toward
one another at a convergence area and diverge from one another away from said convergence
area, said at least three elements encompassing a vertical member which extends substantially
vertical with respect to said at least three angled elements and through said convergence area;

a first end of the at least three angled elements capable of being affixed to a
structure; and

a second end of the at least three angled elements adapted to be in contact with a

surface, wherein the at least three elements converge toward and pass one another between the

first end and the second end.

18.  The support of claim 17, wherein the structure is at least one of a platform, a

drilling platform, and an offshore drilling plattform.

19.  The support of claim 17, wherein the surface 1s a sea floor and the second end

extends below a mudline.

20.  The support of claim 19, where the at least three angled elements intersect above

a waterline or at a waterline.
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21.  The support of claim 19, wherein an angular guide maintains an orientation at

least between the at least three angled elements.

22.  The support of claim 19, wherein the at least three angled elements are offset

from each other by 120°.

23. A support structure comprising:

at least three legs, said at least three legs being substantially linear unitary
structures from a first end to a second end, with said at least three legs positioned to converge
toward one another at a convergence area and diverge from one another away from said
convergenCe area such that a surface area of a plane defined by said first ends of said at least
three legs is greater than a surface area of a plane defined by said second ends of said at least
three legs; and

a support structure fixedly secured to said second ends of the at least three legs;

wherein a distance from the support structure to the convergence area of the at

least three legs 1s less than a distance from the convergence area of the at least three legs to the

first ends of said at least three legs, and wherein the support structure supports a drilling rig.

24.  'The support structure of claim 23, further comprising an angular guide structure

for maintaining the orientation of the at least three legs.

25. A method of constructing a structure support comprising the steps of:
providing at least three legs;
positioning said at least three legs to converge toward one another at a

convergence area and diverge from one another away from said convergence area;

providing at least one central member;
arranging said at least one central member to extend substantially vertically with
respect to said at least three legs and passing through said convergence area;

placing a first end of the at least three legs on a mounting surface; and

10
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atfixing a structure to a second end of the at least three legs, wherein the three
legs are unitary structures from the first end to the second end, and the structure 1s located at a

position above the convergence area of the at least three legs.

20.  The method of claim 25, wherein the structure 1s a drilling ng.

27.  The method of claim 25, turther comprising the step of providing an angular

guide structure to orient the at least three legs.

28.  The method of claim 27, wherein the angular guide structure is positioned at said

CONvErgence arca.

29.  The method of claim 26, further comprising the step of drilling a well bore with
the drilling r1g.

30.  'The method of claim 29, further comprising the step of producing a hydrocarbon
product through the well bore. '

31. A method of constructing a support structure comprising the steps of:
providing at least three legs in a teepee configuration, said at least three legs being
substantially linear unitary structures from a first end to a second end;
placing a first end of the at least three legs on a mounting surface;
positioning said at least three legs to converge towards one another at a

convergence area and diverge from one another away from said convergence area such that a

surface area of a plane defined by said first ends of said at least three legs is greater than a

surface area ot a plane defined by said second ends of said at least three legs; and

fixedly securing a support structure to said second ends of the at least three legs;

11
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wherein a distance from the support structure to the convergence area of the at
least three legs 1s less than a distance from the convergence area of the at least three legs to the

first ends of said at least three legs.

32. The method of claim 31, wherein the support structure supports a drilling rig.

33.  The method of claim 32, further comprising the step of drilling a well bore with

the drilling nig.

34.  The method of claim 33, further comprising the step of producing a hydrocarbon
product through the well bore.

35.  The method of claim 31, further comprising the step of providing an angular

gulde structure for orienting the at least three legs.

36.  The method of claim 35, wherein the angular guide structure is positioned at said

convergence area of said at least three legs.

12
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