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1 Introduction

This document is about Eigenvalue Analysis for a jacket structure using GeniE and Sestra. It is recommended to use
the latest version of GeniE and Sestra for this example. You may check and download the latest version of the
programs at https://sesam.dnv.com/. The example is run in GeniE. Download Model_Eigenvalue.zip file. Unzip the file
and there will be two GNX files (Model_Eigenvalue_Completed.gnx and Model_Eigenvalue_start.gnx). Launch GeniE
and import Model_Eigenvalue_start.gnx to start. In GeniE, go to File > Import Workspace (GNX) and search
for Model_Eigenvalue_start.gnx.

The model is shown in Figure 1-1. This is a four-legged jacket structure with diagonal X braces. The jacket is supported
by four stiffness springs. There are two decks at the topside with plates.

This workspace was created in S| units (N, m and C). The following programs and versions are recommended to run this
example: GeniE 8.9-04, Wajac 7.11-01, Sestra 10.17-02 and Xtract 6.1-01

Figure 1-1 Jacket model for this example
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2 Converting the load into point mass

Under Analysis folder, click on Load Cases folder. Select LCEq (equipment load) by left click on the load case. Right click
on it again and select Properties:

File Edit View Guiding Geometry Structure  Loads .MGJ’I&IAJ'IIMIS Results H

Dl X g-F(tesad@aemdEdd 2§

I B | < S o [Propenies

xS s NGO s s ElL s

31'"1-:&»:;5 Property IE H
aeryay -

[<ho Load Cases =18 | Fripent ﬂ! DMt _'_N?PU
51 (2] GenEAciiy2 Hame [ Desrpton [ FeM Losdcase [ FEM1CRUe
=] Analyss ¥ LCAnode LoadCase 7 Manusl

.aj :-:::bc:eg #ELCArea  LoadCase 3 Manual
L Capecty TGy oot Cument
__j Compartmenis B Qive Move to Load Cases folder
[ ] Environnent FElCMsc | Generate Applied Loads...
f’ j :?m ¥ LOWkw!  Recompute Load Sums
L Structore External Matrices Loads...
8- User Defined Dbjects New Load Combination..,
5[0 Usfites Create 5can Combinations...
Copy
Paste
Delete...
Rename...

This will open Load Case properties for LCEq. Under Structural Analysis Load and Mass management, check Placed
equipment and select Vertical-Beams-And-Mass from the drop-down menu. Change the FEM load case number to 100:

|2 ! Load Case Properties: LCEq x|

General | Equipment | Loads | Rotation Field | Wind Field | Desian Candition |

~Environment —

Acceleration field: I Vector3d(0 mfs~2, 0 mfs2, -9,80665 mf="2)

~Structural Analysis Load and Mass management —
Delete Explict Loads ] 132
~ Convert to loadcase independentmass ——————

| [~ Point and line loads

¥ Placed equipment |UerﬁcaI-Bearns—AndMass LI

[T Indude structure self-weight in structural analysis [¥ Indude structure mass with rotation field

~Sum over Eguipments

Mass [kag]: 1e+06
COG [m]: (3.925, 0.2625, 155.475)
Applied load [M]: Fx=0, Fy=0, Fz=0

Conceptual load [N]: Fx=0, Fy=0, Fz=-9.80665e +05

Explicit conceptual load [M]; Mo loads
Total applied load [M]: Fx=0, Fy=0, Fz=0

External matrices load: Mo

i

' Display in Input Units
100| " Display in Database Urits

]

Cancel 1 Apply |

Click OK or Apply and then Cancel.

Note : A beam cross section and a material must be assigned to the equipment. Right-click on the equipment, select
Properties and go to the Section and Material. A suitable beam cross section for the auxiliary beam stubs is a medium to
weak one, possibly with reduced shear stiffness. They have a length of 1 m only to limit deformations in the dynamic
analysis. A suitable material is one with zero density so as not to add mass to the model. The equipment in this example

has been assigned to Deq1 section and DMat1 material.
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3 Create new Wave Load Conditions

Under Environment folder, right-click on Location1 and select New Wave Load Conditions. Select CalmSea conditions

under wave model:

B ' New Wave Load Condition ﬂ_&i
(% Deterministic Time G2
‘0 Mame Wl—
[~ Wave components - Assign wave component properties
] G2

¥ Requiar wave set: - [~ current profile: -

| I~ wind profile: ~
Direction set: v I~ wave model: =
Frequency set: m Grder:

I Fhase s = Filall @

& ‘tave beight set = Fill selected Q=

 wiave helght function d Fill equal components (4]
Spedify value: e

Period| Height| Phase| Direction| Current profie Wind profile Wave model Order

1 CalmSea
2 [Faimsea -
3
4
5
&
i
8
9
10

Click OK.

4 Create new analysis.

Right click on the activities folder and select New Analysis. Check Linear Structural Analysis and Wave Load
Activity, select Condition1, set the analysis to be Eigenvalue and use Sestra 10 for the solver. Click OK:

Create Wave Load + Linear Eigenvalue Analysis _?] i]

Mame ]Analysisl
¥ Lock concepts after meshing 03
¥ Automatically import global loadcases

[ Available activities

2 € static
| & Eigenvalue
[ Lo

I " Dynamic
¥ Wave Load Activity
W Linear Structural Analysis

™ Pile Soil Analysis
- ! Wave Load Condition ~ F'2

Tension/Compression Analysis
i S ICcndiﬁonl vi

¥ Use Sestra10 @2

- FEM analysis units —g?

Length e =
Force N -
Temperature | daic -

OK Cancel

New Analysis1 is now created. Exclude all load cases except LCEq from the analysis.
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5 Running the analysis

Go to Activity Monitor (Alt + D).

Right click on 1.2 Wave Load Analysis. Under Added mass and damping, set as below:

{* Load caloulation ~ Added mass and damping only [~ Data checkonly W Automatic generation of input files @2

Deterministic seastates Added mass and damping 1Rules ] Buoyancy ] Morison 1 Output] Spedial options 1

[V Calculate added mass
¥ Include internal water

V¥ UseC_m=2.0

V' Include longitudinal mass of marine growth and internal water

[ Indude longitudinal hydrodynamic added mass

I Caloulate damping

-

Under Buoyancy tab, set as below:

G
Fe
e
]
e
]
I

{+ Load calculation ¢ Added mass and damping only [~ Data check only [V Automatic generation of input files g2

Deterministic seastates ] Added mass and damping ] Rules  Buoyancy |Morison ] Output] Spedial options ]

Buoyancy forces with non-herizontal water-plane

G2 (% Assuming horizontal free surface

@2 (" Using actual free surface

End Forces
@2 * Indude end forces for all members (rational method)

@2  Exdude end forces for all members (marine method)

g% ( Indude end forces for non-flooded members only

¥ Incude Buoyancy due to steel area 2
I” Indude buoyancy of beams at mudiine g2

™ Indude weight of marine growth g2

Click Apply.

Go to Deterministic seastates tab, and select Buoyancy On (from drop down menu) for the first seastate and select

Weight for the second seastate:

@ Load calculation  Added mass and damping only [~ Data checkonly [ Automatic generation of input fies &2
Deterministic sezctates | Added mass and damping | Rules | Buoyancy | Merison | Output | Special optians |

 Phasestep { Timestep ( Singlestep [ ] Ge

Seastates table parameters
Designload cataton Step length: 10.deg deg) 92
I Maximum base shear [TiizrreETs =
™ Maximum overturning moment Current blockage factor: | 1
[~ Wheeler stretching G2 Wave kinematics factor: 1
Buoyancy calauiation: [On =] [T Waterdepthflevel: [0 =|ml §2
Doppler Effect: o <] %

Fill all | Filselcted |
Specify value: G2
Seastate| Period| Direction| Height] Phase| Wave mod.| Order| Current] Wind Stretching Step length [deg]| Num.steps| Buoyancy|  Designioad | Current b.fac.| Wave k.fac.| Water levels| Doppler Effect] 1.LC num
1 1 CalmSea NoStretching 0deg 1 On NoDesignLoads 1 1 om off 101
2 |2 CamSea NoStretching 0deg [t Weight _|NoDesignLoads |1 1 om off 102
3 |
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Click OK.

Right click on 1.3 Linear Structural Analysis and change Number of Modes to 20:

I Datacheck Only ¥ Automatic generation of input files

2l x]|

ol
~

- Analysis type [ Eigenvalues
" Static Analysis e
* Eigenvalue Analysis Mumber of Modes
™ Dynamic Response Shift

v Modal Mass Factors

Multifront Lanczos - @

[ Mass Matrix e

~Dynamic

Domain I'I'lrne Diomain v| ¥ UseModal b
Time Step | 0.1 [T adaptive Ti

[¥ Use Cytic Loads | s Iy Bt

-

Keep other settings as it is and click OK.
Click Start to run the analysis. Check the analysis status:

|B © Activity Monitor

‘® Done!

Max Cydes | 100 Store Cydes i‘l
ction Forces Reaction Forces Center | Point(0 m,0 m,0 m)

Alphat [2.01

Time Step Tolerance {F‘
Steady State Tolerance 0.01

Alphaz IIJ.D'JI Q=

Start Cancel I
¥ Journal activity executions
| Actity | Duration | Status | Generate nput |
M “. 1 - Analysis1 - Analysis 45
O % 1.1-Meshing (Conditional R... 0Os
M 1.1.1 - Delete loads Os Success
M 1.1.2 - Generate loads 0s Success
a 1.1.3 - Delete mesh —
M 1.1.4 - Update mesh Os Success
M g* 1.2 - Wave Load Analysis, C.., 2= Warnings Yes
M Eﬁ 1.3 - Linear Structural Analy... 2s Success Yes
M B 1.4-LoadResuls s Success
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6 View the results.

The results may be examined in GeniE. Change the view to Results — With Mesh and check the displacement for each

result case.

For more details such as viewing of mode shapes animation, click on Results > Advance Results (Xtract). This will
open the result file in Xtract. In Xtract, go to Animation > Mode Shape Animation. Use default settings for number of
frame and click OK. Click »* button to play the animation.
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The print of all Eigenvalues is listed in Sestra.lis file:

Print of eigenvalues.
Eigenvalues have unit sec”-2;

Number;
g
2;
35
4;
5y
6;
1:
8:
Op

10;
Tilp
12;
13;
14;
15;
16:;
17;
18;
19;
20;

Eigenvalue;
6.784234e+00;
8.752629e+00;
1.354419%9e+01;
2.488864e+01;
2.697936e+01;
4.109720e+01;
8.935131e+01-;
9.075874e+01;
1.039518e+02;
1.039%647e+02;
1.039681e+02;
1.039752e+02;
1.040685e+02;
1.041469=+02;
1.042072e+02;
1.042345e+02;
1.254252e+02;
1.267107e+02;
1.637114e+02;
1.689654e+02;
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frequency = sgrt(eigenvalue) / (2 * pi); period = 1 / frequency.

Frequency; Period
4.14543%e-01; 2.412290e+00
4.708574e-01; 2.123785e+00
5.943152e-01; 1.682609%e+00
7.940004e-01; 1.259445e+00
8.2606771e-01; 1.209662e+00
1.020286e+00; 9.801076e-01
1.504425e+00; 6.647057e-01
1.516227e+00; 6.595316e-01
1.622652e+00; 6.162599e-01
1.622793e+00; 6.162215e-01
1.622827e+00; 6.162084e-01
1.622875e+00; 6.161905e-01
1.623603e+00; 6.159142e-01
1.624215e+00; 6©.156822e-01
1.624684e+00; 6.155042e-01
1.624897e+00; 6©.154235e-01
1.782430e+00; 5.610319e-01
1.791541e+00; 5.581786e-01
2.036384e+00; 4.910666e-01
2.008803e+00; 4.833714e-01
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About DNV

We are the independent expert in risk management and quality assurance. Driven by our purpose, to safeguard life,
property and the environment, we empower our customers and their stakeholders with facts and reliable insights so that
critical decisions can be made with confidence. As a trusted voice for many of the world’s most successful
organizations, we use our knowledge to advance safety and performance, set industry benchmarks, and inspire and
invent solutions to tackle global transformations.

Digital Solutions

DNV is a world-leading provider of digital solutions and software applications with focus on the energy, maritime and
healthcare markets. Our solutions are used worldwide to manage risk and performance for wind turbines, electric grids,
pipelines, processing plants, offshore structures, ships, and more. Supported by our domain knowledge and Veracity
assurance platform, we enable companies to digitize and manage business critical activities in a sustainable,
cost-efficient, safe and secure way.

DNV | digital@dnv.com | dnv.com/digital





