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METHODS FOR CONSTRUCTING HULLS FOR OFFSHORE STRUCTURES 

 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims priority to and the benefit of U.S. provisional patent 

application serial No. 62/525,553, filed June 27, 2017, and entitled, “Methods for 

Constructing Hulls for Offshore Structures,” the contents of which are incorporated 

herein by reference in their entirety for all purposes. 

 

STATEMENT REGARDING FEDERALLY SPONSORED 

RESEARCH OR DEVELOPMENT 

[0002] Not applicable. 

 

BACKGROUND 

[0003] Field of the Disclosure 

[0004] The disclosure relates generally to the construction of floating offshore 

structures and bottom-founded offshore structures.  More particularly, the disclosure 

relates to efficient methods for constructing cells, which are used to build columns 

and pontoons for offshore structures.   

[0005] Background to the Disclosure 

[0006] In oilfield activities, floating offshore structures and bottom-founded offshore 

structures are deployed and used to perform various offshore operations including 

drilling and production operations.  Most conventional floating offshore platforms 

include a buoyant hull that supports a work deck above the surface of the water.  The 

hull usually includes one or more buoyant columns comprised of cells varying in 

length and diameter. 

 

SUMMARY 

[0007] According to a first aspect of the present disclosure, there is provided a 

method for constructing a hull of an offshore structure, the method including: (a) 

welding a plurality of plates together to form a plate assembly; (b) vertically orienting 

the plate assembly and then passing the plate assembly through a rolling machine 
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with the plate assembly in the vertical orientation; (c) bending the plate assembly 

about a vertical axis and into a cylinder during (b), wherein the cylinder includes a 

pair of circumferentially adjacent free ends; (d) welding the free ends of the cylinder 

together after (c) to form a cylindrical external wall. 

[0008] In embodiments disclosed herein, the method includes (a) passing a plate 

through a rolling machine.  The plate includes a pair of opposing planar sides and the 

plate is passed through the rolling machine in a vertical orientation such that the 

opposing planar sides extend substantially vertically.  In addition, the method 

includes (b) engaging the plate with a plurality of rollers in the rolling machine 

wherein each of the plurality of rollers extend in a vertical direction, (c) bending the 

plate into a cylinder during (b), wherein the cylinder includes a pair of 

circumferentially adjacent free ends, and (d) welding the free ends of the cylinder 

together after (c) to form a cylindrical external wall.  Further, the method includes (e) 

attaching a plurality of ring reinforcements to an inner surface of the cylindrical 

external wall to form a shell section.  

[0009] According to a second aspect of the present disclosure, there is provided a 

method for constructing a hull of an offshore structure, the method including: (a) 

passing a plate through a rolling machine, wherein the plate comprises a pair of 

opposing planar sides and wherein the plate is passed through the rolling machine in 

a vertical orientation such that the opposing planar sides extend substantially 

vertically; (b) engaging the plate with a plurality of rollers during in the rolling machine 

during (a) wherein each of the plurality of rollers extend in a vertical direction; (c) 

bending the plate into a cylinder during (b), wherein the cylinder includes a pair of 

circumferentially adjacent free ends; (d) welding the free ends of the cylinder together 

after (c) to form a cylindrical external wall; (e) attaching a plurality of ring 

reinforcements, each including a radially inner flange and a radially outer annular 

web, to an inner surface of the cylindrical external wall to form a shell section after (d) 

by welding the annular web of each of the plurality of ring reinforcements to the inner 

surface of the cylindrical wall; (f) repeating (a) – (e) to form a plurality of shell 

sections; (g) stacking the plurality of shell sections to form a cell after (f); (h) attaching 
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a first bulkhead to the cell after (g); (i) repeating steps (a)-(h) to form a plurality of 

cells; and (j) forming a hull with the plurality of cells after (j). 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] For a detailed description of the disclosed exemplary embodiments, reference 

will now be made to the accompanying drawings, wherein: 

[0011] Figure 1 is a perspective view of an embodiment of a buoyant hull for a semi-

submersible offshore platform in accordance with the principles described herein; 

[0012] Figure 2 is an enlarged perspective view of one of the sub-columns of Figure 

1; 

[0013] Figure 3 is a flowchart illustrating an embodiment of a method for constructing 

the hull of Figure 1 in accordance with the principles described herein; 

[0014] Figure 4 is a perspective sequential view of a process for forming one of the 

external walls in accordance with the method of Figure 3;  

[0015] Figure 5A is a perspective sequential view of one of the processes for 

producing one of the ring reinforcements in accordance with the method of Figure 3; 

[0016] Figure 5B is a perspective sequential view of another of the processes for 

producing one of the ring reinforcements in accordance with the method of Figure 3; 

[0017] Figure 6 is a perspective view of one of the ring reinforcements formed by one 

or both of the processes of Figures 5A and 5B;  

[0018] Figure 7 is a perspective view of one shell section of Figure 2 made in 

accordance with the method of Figure 3; 

[0019] Figure 8 is a perspective sequential view of the process for stacking and 

welding shell sections to form one tank in accordance with the method of Figure 3; 

[0020] Figure 9 is a perspective view of one of the bulkheads used to form tanks in 

accordance with the method of Figure 3; and 

[0021] Figure 10A is a perspective sequential view of the process for combining the 

cells to form sub-columns and forming the hull in accordance with the method of 

Figure 3; 
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CLAIMS 

 

1. A method for constructing a hull of an offshore structure, the method comprising: 

(a) welding a plurality of plates together to form a plate assembly; 

(b) vertically orienting the plate assembly and then passing the plate assembly 

through a rolling machine with the plate assembly in the vertical 

orientation;  

(c) bending the plate assembly about a vertical axis and into a cylinder during (b), 

wherein the cylinder includes a pair of circumferentially adjacent free 

ends; 

(d) welding the free ends of the cylinder together after (c) to form a cylindrical 

external wall. 

 

2. The method of claim 1, wherein each of the plates has a first planar side and a 

second planar side opposite the first planar side,  

wherein the first planar side and the second planar side extend substantially 

horizontally during (a), and 

wherein the first planar side and the second planar side extend substantially 

vertically during (b) and (c).  

 

3. The method of claim 2, wherein the first planar sides of the plates are co-planar 

during (a) and the second planar sides of the plates are co-planar during (a)also has a 

first end, and a second end opposite the first end, and 

wherein (a) further comprises welding a first end of one of the plurality of plates 

to a second end of another of the plurality of plates. 

 

4. The method of claim 1, further comprising: 

(e) attaching a plurality of ring reinforcements to an inner surface of the 

cylindrical external wall to form a shell section. 
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5. The method of claim 4, wherein each of the plurality of ring reinforcements 

comprises: 

 an annular web; and 

 a flange welded to the annular web. 

 

6. The method of claim 5, wherein the annular web and the flange define a T-

shaped cross-section for each of the plurality of ring reinforcements.   

 

7. The method of claim 5, further comprising: 

(f) repeating (a) – (e) to form a plurality of shell sections; and 

(g) stacking the plurality of shell sections to form a cell. 

 

8. The method of claim 7, further comprising: 

(h) attaching a first bulkhead to the cell. 

 

9. The method of claim 8, further comprising: 

 (i) repeating steps (a)-(h) to form a plurality of cells; and 

 (j) forming a hull with the plurality of cells. 

 

10. The method of claim 8, further comprising: 

(i) attaching a second bulkhead to the cell. 

 

11. A method for constructing a hull of an offshore structure, the method comprising: 

(a) passing a plate through a rolling machine, wherein the plate comprises a pair 

of opposing planar sides and wherein the plate is passed through the 

rolling machine in a vertical orientation such that the opposing planar 

sides extend substantially vertically; 

(b) engaging the plate with a plurality of rollers in the rolling machine wherein 

each of the plurality of rollers extend in a vertical direction; 

(c) bending the plate into a cylinder during (b), wherein the cylinder includes a 

pair of circumferentially adjacent free ends; 
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(d) welding the free ends of the cylinder together after (c) to form a cylindrical 

external wall; and 

(e) attaching a plurality of ring reinforcements to an inner surface of the 

cylindrical external wall to form a shell section. 

 

12. The method of claim 11, wherein each of the plurality of ring reinforcements 

comprises a radially inner flange and a radially outer annular web, and wherein (e) 

comprises securing the annular web of each of the plurality of ring reinforcements to the 

inner surface of the cylindrical external wall.   

 

13. The method of claim 12, further comprising:  

forming one or more of the plurality of ring reinforcements by bending a plurality 

of T-beams into a plurality of rings having circumferentially adjacent ends; 

and  

(g) securing the ends of the plurality of rings to one another to form the plurality 

of ring reinforcements. 

 

14. The method of claim 12, further comprising: 

(h) forming one or more of the plurality of ring reinforcements by: 

(h1) cutting the annular web from a flat plate; 

(h2) bending the flange into a circular shape; and 

(h3) securing the annular web to the flange. 

 

15. The method of claim 11, further comprising: 

(f) repeating (a) – (e) to form a plurality of shell sections; and 

(g) stacking the plurality of shell sections to form a cell. 

 

16. The method of claim 15, further comprising: 

(h) attaching a first bulkhead to the cell. 
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17. The method of claim 16, further comprising: 

(i) attaching a second bulkhead to the cell. 

 

18. A method for constructing a hull of an offshore structure, the method comprising: 

(a) passing a plate through a rolling machine, wherein the plate comprises a pair 

of opposing planar sides and wherein the plate is passed through the 

rolling machine in a vertical orientation such that the opposing planar 

sides extend substantially vertically;  

(b) engaging the plate with a plurality of rollers during in the rolling machine 

during (a) wherein each of the plurality of rollers extend in a vertical 

direction;  

(c) bending the plate into a cylinder during (b), wherein the cylinder includes a 

pair of circumferentially adjacent free ends;  

(d) welding the free ends of the cylinder together after (c) to form a cylindrical 

external wall;  

(e) attaching a plurality of ring reinforcements, each including a radially inner 

flange and a radially outer annular web, to an inner surface of the 

cylindrical external wall to form a shell section after (d) by welding the 

annular web of each of the plurality of ring reinforcements to the inner 

surface of the cylindrical wall;  

(f) repeating (a) – (e) to form a plurality of shell sections;  

(g) stacking the plurality of shell sections to form a cell after (f);  

(h) attaching a first bulkhead to the cell after (g); 

(i) repeating steps (a)-(h) to form a plurality of cells; and 

(j) forming a hull with the plurality of cells after (j). 

 

19. The method of claim 18, further comprising:  

(k) forming one or more of the plurality of ring reinforcements by bending a 

plurality of T-beams into a plurality of rings having circumferentially 

adjacent ends; and  
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(l) securing the ends of the plurality of rings to one another to form the plurality of 

ring reinforcements. 

 

20. The method of claim 18, further comprising: 

(m) forming one or more of the plurality of ring reinforcements by: 

(m1) cutting the annular web from a flat plate; 

(m2) bending the flange into a circular shape; and 

(m3) securing the annular web to the flange. 
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