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1. Introduction  

 

• Oxford advanced dictionary 

 “Manifold n pipe or chamber with several openings 

that connect with other parts.” 



1.1. FMC CBV MANIFOLDS 

20 manifolds in just 10 years 



1.2. Installation methods 

Via riser 

Via cable 



2. Methodology 

2.1. Analysis considerations 

 

i. ANSYS Solver; 

ii. CivilFEM with ANSYS Pre and Post processing 

features; 



 Elements used: Beam 188, Shell 93, Link 180 and 

Mass 21 

2.2. Structure definition (elements, cross sections) 

 

 

PS 

 

  

  

  

 

 

PT 

 

  

  

 

Shape I 

 

H 

 

tw 

 

bf 

 

tf 

 
PS 300x47 

 

300 

 

8.0 

 

200 

 

9.5 

 
PS 300x43 

 

300 

 

8.0 

 

170 

 

9.5 

 
PS 250x64 

 

250 

 

12.5 

 

170 

 

16 

 
PS 500x150 

 

500 

 

19 

 

200 

 

25 

 
PS 500x100 

 

500 

 

12.5 

 

200 

 

19 

 
PS 250x40 

 

250 

 

8.0 

 

170 

 

9.5 

 
PS 250x50 

 

250 

 

9.5 

 

170 

 

12.5 

 
Shape II 

 

Rext 

 

Rint 

 
6” SCH 80 

 

84.15 

 

73.18 

 



 Model MSGL RO 02 

 

 

 



3. Loads 
  Structure life: 
i. Construction steps: manufacture, assembly, test and land 

transportation; 

ii. Raising, shipment; 

iii. Sea transportation; 

iv. Installation, operation. 
 

  Loads :  
i. Permanent loads;  

ii. Operational loads;  

iii. Environmental loads.  
 

  DAF = 2.  



3.1. Permanent Loads 

 Self-Weigh 
 

 Self-weight of 

the permanent 

equipment 
 

 

 

 



 Checking types: 
i. Bending; 

ii. Tension; 

iii. Bending + Axial; 

iv. Compression + Bending + Buckling; 

v. Shear; 

vi. Compression + Bending + Shear + Buckling. 

4. Checking for AISC - LRFD 



5. RESULTS 
Deformed shape MSGL RO 02 

Area of Maximmum Von Misses Stress 



TENSION 

Total Criteria (Safety factor) Elements OK and Not OK 



BENDING 

Total Criteria (Safety factor) Elements OK and Not OK 



COMPRESSION + BENDING + BUCKLING 

Total Criteria (Safety factor) Elements OK and Not OK 



BENDING + AXIAL 

Total Criteria (Safety factor) Elements OK and Not OK 



Detail of elements that do not satisfy the 

criteria for Bending+Axial load according AISC 

– LRFD.  

Bending Moment z 



COMPRESSION + BENDING + TORSION + BUCKLING 

Total Criteria (Safety factor) Elements OK and Not OK 



SHEAR 

Total Criteria (Safety factor) Elements OK and Not OK 



Detail of elements that do not satisfy the criteria for SHEAR according LRFD.  



6. CONCLUSIONS 
• Elements near the raising areas do not satisfy the AISC-LRFD criteria; 

• It’s recommended to introduce structural reinforcements on the beams 

near the raising areas.  

Structural reinforcements recommended for 

the beams surrounding the raising areas.  
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