
TBYG3018 Design of Offshore Structures

Modules in "Design of Offshore Structures"



Structural Disiplines

 Main steel
 Secondary steel
 Outfitting steel



Subsea Structural and Mechanical tasks

(Mechanical) Design
•Functional Design Specification (FDS)

Mechnical layout

•Standard details/solutions 

Interfaceing products

•MCS products (includes connection +++)

•Customer models/drawings

•Machining drawings and tolerances

•Hydraulics, control systems etc.

•Valves

•Tools

•ROV access intervention report

•Customer drawings

•FAT procedures

•User manuals

Piping
•Piping design basis /specification

•Standard details/solutions

•Piping layout

•Piping Documentation

Piping costumer drawings

Piping fabrication drawings/models

MTO 

•Welding register

Structural/marine
•Structural design basis

•Geotechnical design basis

•Material selection

•Standard structure/marine details/solutions

•Foundation design

•Protection structures

•Transport equipment (slings, padyes, heavy lift methods)

•Geotechnical

•Marine and dynamic evaluations

•Structural, Marine and Geotechnical Documentation

•Welding inspection category

•Modelling and drawing production and method

•Structural steel MTO and weight



Statically defined or undefined?
What are the advatages?





Module 7 Common structural shapes
and 

Trusses and Frames
Jomar Tørset, Høgskolelektor
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Cast 
Trunnion
node

Cone
Stub

Stub
Kort (minimum 600 mm lang) del av røret som 
sveises mot can’en. Brukes for å få mulighet til 
å sveise på innsiden av røret. 

Can

Can
Lokal forsterkning av et rør i et knutepunkt.

Jacket 
Komponenter



Okay 
solution

Preferable 
solution
for fatigue

If detail critical
and already build
solution

Some examples
of design challenges
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Some examples
of design challenges

To avoid weld on weld



Alternative solution

Some examples
of design challenges



Can you check 
this critical detail?

Or implement a gusset plate
solution?

Implementation
Alternative 1
SHS Infill?

Some examples
of design challenges
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Some examples
of design challenges



Big pipesupport load

Only HP-profile can give local 
failure in the to plate if the 
pipe support load is big



Big pipesupport load

Even with a flange you will have the
same problem





Weld

This leads to the following solution



Big pipesupport load

Hollow section is better in order to 
to take the horizontal shear force and moments
at the horizontal direction.



But this can be replace with the following (see sketch below)
which efficent with respect of less welding and less complex 
end solutions

Weld



If the hp stiffener is not strong enough the most efficent is to strengthen
the profile as shown below:

Weld
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Typical Topics «Design Basis Offshore Steel Structure»



Structural Disiplines

 Main steel
 Secondary steel
 Outfitting steel



 Main steel
 Secondary steel
 Outfitting steel – more multidisipline. Smaller structures. 



Oil&Gas MARKET SEGMENTATION
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Fillet weld (kilsveis)

Throat thichness = a-mål (NO)

























































Kapasitet må økes.









Punching
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Buckling

(www.eqclearinghouse.org/2011-03-11-sendai/2011/08/03/eeri-steel-structures-reconnaissance-group/dsc_0399/)



(www.newswise.com/images/uploads/2009/10/6/buckling.jpg)

(www.students.uwosh.edu/~piehld88/ndcweb/ndcproj1.htm)



(http://en.wikipedia.org/wiki/Sun_kink) (www.startribune.com/blogs/125895788.html)



(http://research.ucc.ie/boolean/2010/00/dePaor/11/en)













Eksempel

















(www.laufsed.com/teaching_engineering.html)
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Lecture notes

Buckling load for common plates

TKT 4230 Steel structures 2

Ole Andre Øiseth

1

Department of Structural Engineering

Faculty of Engineering Science and Technology 

Norwegian University of Science and Technology

Normal stresses

• Simply supported plate with uniform stress in x direction
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Normal stresses

• The buckling factor

3

Normal stresses

 
22

212 1e cr e

E t
, k

b 
  


      

1 

4



25.08.2012

3

Normal stresses

 
22

212 1

1 4

e cr e

E t
, k

b 
  





      

1 4. 

5

Normal stresses

 
22

212 1

1 45

e cr e

E t
, k

b

.


  





      

1 45.

6



25.08.2012

4

Normal stresses

 
22

212 1

2 4

e cr e

E t
, k

b 
  





      

2 4. 

7

Normal stresses

 
22

212 1

2 5

e cr e

E t
, k

b 
  





      

2 5. 

8



25.08.2012

5

Normal stresses

 
22

212 1e cr e

E t
, k

b 
  


      

10 

9

Normal stresses

• Simply supported plate with linear stress distribution
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Normal stresses

• Summary

– The asymptotes are used in design

12
F i k

1

2

3

4

5

1

2

3

4

5

6,97

4,0

2

4

6

8

10 σσ a

b

fcr,x=kσσe

Fri kant
Leddlagret
Fast innspent

kσ

20

6

56 1,247

0,425

1 2 3 4 50

α=a/b

This curve is not correct!!



25.08.2012

11

Shear

• Simply supported plate subjected to uniform shear
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Shear

• Summary
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Gitt ei bru med lengde l = 12 m.  Brua holdes oppe med 3 IPE 450 bjelker og 
2 IPE 600 bjelker.  Materialkvalitet S355 og materialkoefisient γ m= 1.05.

Det antas at sveisene har tilstrekkelig kapasitet og at tverrskottene er 
tilstrekkelig stive til ikke å deformeres i sitt plan når tverrsnittet belastes. Det 
er 3 meter mellom hvert tverrskott. Lasten N er en ren sentrisk last. 

i), Beregn bruas elastiske kapasitet

ii). Beregn bruas plasiske kapasitet.
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