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1. Introduction

« Oxford advanced dictionary

“Manifold n pipe or chamber with several openings
that connect with other parts.”
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ﬁNGECIBER 1.1. FMC CBV MANIFOLDS ClVll
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1.2. Installation methods

Via riser

Via cable



< /INGECIBER Softec ClVll

Software Technology

2. Methodology

2.1. Analysis considerations

.  ANSYS Solver;

. CivilFEM with ANSYS Pre and Post processing
features;
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2.2. Structure definition (elements, cross sections)

v' Elements used: Beam 188, Shell 93, Link 180 and

Mass 21
Shape |

PS 300x47
PS 300x43
PS 250x64

“bf”J[_[tf
f

T

PS |

PS 500x150
PS 500x100

PS 250x40
PS 250x50
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300
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500

250
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84.15
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8.0
12.5

19
12.5

8.0
9.5
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200
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200
200

170
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9.5
9.5
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19

9.5
12.5
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73.18
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v" Model MSGL RO 02

ELEMENTS

SEC NUM

F
CE
ACEL

PRES-NORM
-3.88
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3. Loads

v' Structure life:

I.  Construction steps: manufacture, assembly, test and land
transportation;

Ii.  Raising, shipment;
lii. Sea transportation;
Iv. Installation, operation.

v'  Loads:

l. Permanent loads;
ii.  Operational loads;

. Environmental loads.

v DAF = 2.
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3.1. Permanent Loads
v Self-Weigh

v' Self-weight of -
the permanent
equipment
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4. Checking for AISC - LRFD

v

.
il.
i
\2
V.
Vi,

Checking types:

Bending;

Tension;

Bending + Axial;

Compression + Bending + Buckling;

Shear;

Compression + Bending + Shear + Buckling.

B ode checking

ALCI
= LRFD
&l Check by code
Tension
Comp +Bend+Buckl
Comp+Bend+Tor+B
Bending
Shear
Plate Girder
Bend+Axial
Bend+Ax+She+Tor
Beam Results




——

27

2
INGECIBER

Civil

5. RESULTS

DISPLACEMENT

STEP=1
SUB =1
TIME=1
DMX =7.043

Area of Maximmum Von Misses Stress

Deformed shape MSGL RO 02
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TENSION

AN ebBRLBESULTS AN

STEP=1 Civil and Elements no OK
SUB =1

TIME=1
CFETAB_ICFETAB_J
MIN =0

ELEM=1

MAX =.302904
ELEM=11374

S
0 .067312 .134624 .201936 .269248
.033656 .100968 .16828 .235592 .302904

Total Criteria (Safety factor) Elements OK and Not OK
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BENDING

kiR FESULTS

and Elements no OK

LINE STRESS

NeND.
o A
. Y4

Ay

9830

1
1
1
0

CFETAB_ICFETAB_J

STEP:

SUB

TIME

MIN

ELEM=485
MAX =.903132
ELEM:

.903132

—
802784

.702436

Total Criteria (Safety factor)

.602088

.50174

|
401392

.301044

.200696

.100348

Elements OK and Not OK
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COMPRESSION + BENDING + BUCKLING

AN ~LBER,BESUL TS AN

LINE STRESS 5 G
Civil and Elements no OK

STEP=1
SUB =1
TIME=1
CFETAB_ICFETAB_J
MIN =0

ELEM=33

MAX =.152741
ELEM=18719

L
0 .033942 .067885 .101827 .13577
.016971 .050914 .084856 .118799 .152741

Total Criteria (Safety factor) Elements OK and Not OK
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BENDING + AXIAL

LINE STRESS

STEP=1
SUB =1
TIME=1
CFETAB_ICFETAB_J
MIN =0

ELEM=485

MAX =1.046
ELEM=9830

I w—
2

s 5 . .929584
.116198 .348594 .58099 .813386 1.046

ebhER FESULTS

and Elements no OK

Total Criteria (Safety factor)

Elements OK and Not OK
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ebifeR BESULTS

Detail of elements that do not satisfy the
criteria for Bending+Axial load according AISC
— LRFD.

LINE STRESS
STEP=1
SUB =1
TIME=1
CFETAB_ICEETAB_J
MIN =-.125E+09
ELEM=21059

| MAX =.137E+09
ELEM=9830
xXv =1
v =1
v =1
*DIST=3216

*XF  =8603

*YF  =7940

*zF  =9841
Z—-BUFFER

—.125E+09

Bl oe3pi0s
Bl _ 5715408
380E+08
B8 _ gs865+07
B 203g+08
T 454g+08
C 1 _7sse+0s
T 108E+09
Bl :si00

Bending Moment z &
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COMPRESSION + BENDING + TORSION + BUCKLING

LINE STRESS

STEP=1
SUB =1
TIME=1
CFETAB_ICFETAB_J
MIN =0

ELEM=33

MAX =.182271
ELEM=18719

I
0 .040505 .081009 .121514 .162019
.020252 .060757 .101262 .141766

.182271

Civil

eLRERFESULTS

and Elements no

Total Criteria (Safety factor)

Elements OK and Not OK
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SHEAR

et BB EESULTS

and Elements no OK

STRESS

LINE

11111111

VONVA .

1.406

1.093

.937281

.781068

L]
624854

.468641

.312427

.156214

Elements OK and Not OK

Total Criteria (Safety factor)
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and

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