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Preface

This report provides a reference capable of enabling the user with knowledge and skills needed to perform a
hydrostatic and structural analysis of a ship using DNV Sesam modules GeniE, HydroD, and Sestra. In order for
this report to remain effective, it must be updated to the current revision of the DNV software that is available
to the user, and tailored to the projects assigned within the department. The original report was constructed with
GeniE V6.4-08, HydroD V4.6-03, and Sestra VV8.5-01.
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Abstract

The hydrostatic and structural analysis of a vessel is presented using DNV Sesam modules GeniE, HydroD, and
Sestra. The report focuses on the design and modelling of the hull, primary, secondary, and tertiary structural
elements of the ship. In addition to the physical modelling of the ship, the report will include the necessary steps

required to migrate the model between software modules.

Nomenclature
Acronym Explanation
ABS American Bureau of Shipping
FEM file SESAM Input Interface File
LMB Left Mouse Button
RMB Right Mouse Button
PORT Left Side of Ship When Facing Forward
STBD Right Side of Ship When Facing Forward (Starboard)
DNV DET NORSKE VERITAS
XVERSE Transverse
T Draft (Ship Still Waterline)
AP Aft Perpendicular
Fwd Forward
FP Fwd Perpendicular
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Chapter 1- Introduction

Student feedback as well as instructors observations have consistently expressed a need for supplemental
training materials outside of those provided with the DNV Sesam software package. The materials provided by
DNV presents a comprehensive reference needed to navigate and utilize the software when creating objects that
comprise of basic and complex geometric shapes. However, student feedback as well as instructors
observations have consistently noted that DNV’s supplemental training guides could be shortened to a concise
guide that better suits the needs of the department. It was also suggested that more focused information

regarding the navigation between DNV modules would be beneficial too.

Prior to this guide, a formal mechanism in which senior generations of students could transfer knowledge and
expertise related to the DNV Sesam software suite was not available. Through proper upkeep and maintenance,
this document would facilitate a steeper learning curve with respect to DNV Sesam for upcoming students,
thereby allowing them to update this document with further detail pertinent to department curricula, and thus

the cycle continues.

This report utilizes DNV’s “A2_GeniE_Semisub_pontoon” PDF guide, “GeniE_UM_Vol3”, “HydroD_UM?”,
and “Sestra_UM?”, as well as information that was obtained from the first-hand use of DNV Sesam that was not
explicitly delineated in their training materials. The main objectives of this guide is to perform and concisely
document the steps used to perform the hydrostatic and structural analysis of a ship using DNV Sesam modules
GeniE, HydroD, and Sestra.

Initially, this guide begins with steps taken from DNV’s “A2_GeniE_Semisub_pontoon” PDF guide. Beginning
at the ‘Poly-Curve Dialogue’ section of Chapter 3, the images and text are almost entirely created by the author
unless otherwise noted. The report is organized and structured following the general progression of steps taken
in order to complete the stated goals. Chapter 3 is divided into two sections: Section 1, Panel Model, utilizes
Sesam GeniE to create a panel model of the ship’s hull and export it as a TLFEM file; Section 2, presents the
generation of a structural model of the ship to be exported as a T3FEM file. It is important to understand that
Chapter 3, Section 2 is written as a continuation of the previous section. In Chapter 4, the hydrostatic and
stability analysis of the ship are performed using Sesam HydroD. Structural analysis of the ship is covered in
Chapter 5 utilizing Sesam Sestra which is executed through the GeniE module. Chapter 6 contains

Suggestions/Common Errors that pertain to the use of DNV Sesam in the context of this guide.



Chapter 2- Vessel Information
The ship modelled in this report is based on the Armfield ship model located in the Naval Architecture

laboratory. The laboratory model is a 1/70th scale model, and in this report it is modelled to full scale. The
Table of Offsets of the ship are provided in Appendix 1. An image of the Armfield Ship Model is shown and
resembles the model located in the Naval Architecture laboratory. In addition to the hull and bulkheads, the ship
will be modelled with structural members determined utilizing American Bureau of Shipping (ABS) Rules for
Building and Classing Steel Vessels 2009. In this guide, the ships: machinery, superstructure, and propeller are

not modelled or analysed. However, in the complete study of a ship, the aforementioned elements of the ship

should be evaluated.

http://discoverarmfield.com/media/filter/l/img/general_cargo_vessel.jpg

The hull lines of the vessel are provided in Appendix 3. There are 8 transverse bulkheads and 1 longitudinal
bulk head. There locations in the vessel are annotated in the diagram below.

Bulk Head # Distance From A.P. (meters)

1 12.53
2 33.53
3 53.48
4 74.34
5 95.2

6 116.27
7 136.92
8 156.38

Transverse Bulk Head Centerline from Bulkhead 2 - 3

This guide was performed using a draft of 9.403 meters and a KG of 5.2 meters. This yielded a metacentric

height of 1.101 meters



Chapter 3- GeniE

In this guide, Sesam GeniE is used to generate and export two FEM files for use in HydroD, that consist of the

hull (shell) and structural (beams) elements of the ship. The ‘Panel Model’ contains the shell only, while the

‘Structural Model’ consists of the hull and beams. The initial portion of the first section begins with steps taken

from DNV’s “A2_GeniE_Semisub_pontoon” PDF guide. Beginning at the ‘Poly-Curve Dialogue’ section, the

remainder of the images and text are entirely created by the author.

Section 1 - Panel Model

Establishing a Workplace

o When GeniE is first opened, the user is prompted with the dialog box shown below. Ensure the
boxes are selected as shown and select “OK”

i~ N
Select Genik features @
License Use
1 CurvedGeom| [V
2 FrameCodec | [«
3 PlateCodech [~

I Enforce use of GeniE.lite license

W Do not show this dialog again

§

Define units:

Meters and Newtons

o Start the program and open a new workspace File|]New Workspace
o Specify name ‘Panel_Model’ and use the default values for database units

o Click OK when done



— .

New Workspace \ E
\‘W

ISemi _pontoon

Location:

IC:\DNV\Wnrkspa:es\Seml i_pontoon J

I Set Database Units ¥ Enable tolerant modelling
Length m x
Force N -
Temperature |delC -

I~ Command Input File

IC:\DNV\Wo(kspaces J

Define material
o Use the command Edit|Properties and select Material. Select Create/Edit Material to give the
details for St52 (remember to tick “Allow edit”).
o Set the material type to default
o Click OK when done.

e Proper%o M
ickness | Effective Flange I Corrosion Addition I Plate 4 | 4
iption I Yield I
aterial
m Create/Edit Material Properties
Linear Isotropic Matenial | Isotropic Shear Material |
' = |
Existing material
- Yield |235000000 Pa {Pal
*C’ Density |7850Kg/m*3 (Kg/m*3]
id
young Young I2. le+4011Pa [Pa]
4
- Poisson l°—3
CreatefEditMaterial... | S3Default | -
N Thermal [x.zeoos delC-1 [deic~-1]
R —————
ok | canc Damping [0.03N"s/m N*s/m]
[T Tensie | [Pa)

oK Cancel Apply




Define section properties

The Section profiles required for the user’s vessel should be determined by the appropriate “Code Manual”
(ABS was used to determine the structural components utilized in this report.)

o Use the command Edit|Properties and select Section. Select Create/Edit section to start defining
the sections. Select “Section Library”

o Section profiles Thar425x120x12x25, Thar575x150x12x25, and Thar885x200x14x35 are found
from section libraries.

= . i |
Ikﬁupq‘tles ,_“ .
Create/Edit Cross Section
( Section |}aterial|Thidmess| Effective FIangeICorrosion Addition'PI Unsymmetical || GenerolSecion | Cone L || ScctionLbrory
1
P
\\W I Use IDescriph'on I Diameterl e | o ] s | LSectian I L I e
<nonex nio section | .—| %
MNew eCtan
w
Thickness e i
Thidinzss m] =
~Shear Factors
" 1
Z z 1
L Diamete
Y ol [ =
-""I"_____""""‘--; I
< Create Edit Section... |>etDefauIt| l}
o i
oK | Cancel
[N -
o | cocd | e |

o Find the right section library from “Browse” and select the library ‘tbar’ (a library containing
typical Thar ship profiles)

Create/Edit Crass Secbion ]

= Open Sectieon Library on ; cprogram filestdnvsigenie d64-01\Libraries “
Fee | Bar | mm | iseten | Lseion | chanel |
nsyrmemes s | Generslsscwn | T Secton Library Lockcin: [ | Lbreris -l of =@
Ubrav:[ﬁg = Name & |'| Dote modified | =] Type
sbeee [ =] | Jaise_v3hay 2012-06-20 2146 K2V File
=] anglebarxml M 2-06-20 21:16 HML Docy
Filter =] B _Sections_Partl_1933.0m| 2012-06-20 2L:18 EML Doy
I chanel | fips =) bulbuml 2012-06-2021:06 XKML Docu
[ sectontype I Fox [ =] flatbaraml 201 2-06-25 21:16 HML Doc
= Bar r E = 2012-06-29 21:16 EML Doy
r ,— 2012-06-29 21:16

[™ Max h=ight/diam ]
™ mnheghtidam [m]

Humbsar of sections

to be imparbed: I j
= Open I
e : | Gection iorery (HEY.” XML} /) = Cancal
&l T selected




Define Plate Thicknesses

Plate thicknesses were determined following ABS Rules for Building and Classing Steel Vessels 2009: 5B,
Common Structural Rules for Bulk Carriers: 5B Chapter 6 Section 1 Table 2 (Minimum net thickness of
plating), and 5B, Chapter 3 Section 3 Table 1 (Corrosion addition on one side of structural members)

Define the plate thicknesses P112, PI116 and PI21 as follows:

e Use the command Edit|Properties and select Thickness.
o Select Create/Edit Thickness to start defining the thickness properties
e Click OK when the desired values have been entered

B ' Properties /""_"'--..\ |t

Section | Hahen{ Thickness |Eﬁ%:nve Range | Corrosion Addition | Plate Tw 4| *

MName \\L_ Lise :_néapnnn ] Thidmess
<o > o thickness
I Create/Edit Thickness b ﬂ

P12 -
New thidness

Create/Edit Thidness. .. | t Default | Thickness ["‘1

: Thickness
o | cance Poply

-

Specifying Mesh Settings

The mesh settings for automatic mesh creation will be set next, but these values can be adjusted at any time
prior to the mesh generation.

o Edit|Rules|Meshing. In addition to default settings select:
= Use second order elements
= Round off Mesh Density
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Poly-Curve Dialog

This will be the mechanism by which the ships offsets are transformed into Guiding Geometry.

e Inthe model tree, right-click on Curves and select ‘New Poly Curve.’

Rules Meshing (=X

General |Max,Mm Angle} Ja:ubl} Eliminate Ed?} Chord HE\ghtl

General FEM options

Other preferences
[v Use second order elements W e
Superelement type: | 1 ¥ Automatic load combination FEM numbering
¥ Round off Mesh Density
Model topalogy {Per formed before meshing) ¥ Adjust number of elements o]
¥ Always smpify topology ¥ Write loads separate Q2
I™ Spit periodic geometry if needed "
[~ Naming preferences
Element preferences [V Use long LoadCase names
I~ Prefer regular mesh (m x n) [¥ Use long Set names
v allow triangular elements ¥ Use long Property names
[V Prefer point mass as node mass Fr—
[~ Use driling elements Q2 " Advancng front quad mesher
€ Advancing front triangle mesher
v @2 g gl
S % Sesam quad mesher
Edge mesher
% Uniform distribution
[~ Seantling idealizations | € Uinear distribution

Thickness: | msGross hd Idealisations
FEn=e eccentricities Qe ¥ Remove internal vertices Q2

[~ Use co-centric beams Qe I™ Remove internal edges G

oK I Cancel Apply

CiAUsers\Student.

File Edit View Guiding Geometry Structure Loads Tools Help

LI L MIPAELIEERF:
.v\va@vgvxv#,d,%4
/o m- e A K ]

E=-{] g_ship Name |

3 Analysis [ GuidePlane7

J
J
J
J

Ylx

(=]

D Capacity B GuidePlane 15
--D Environment B GuidePlane 18
B Equipment B GuidePlane21
D Properties [ GuidePlane33
% E:I:’_:h-"'e H GuidePlane34
- ities
GuidePlane35
-{_7] Evaluators  GuidePlans

Ela [ GuidePlane3s

GLi
{77 Curves B GuidePlane38

New Poly Curve... F

Mew Guide Line...
Fields...

-3 Save HTML Report... ne<s
~{77] Model Views [ GuidePlaness

{1 Reports [ GuidePlaness
{1 sets [ GuidePlane7

[ GuidePlane71
[ GuidePlane72
[ GuidePlane73

=]
m
L
o

0NN 0606 0606060606060 60600606 6

One approach to creating the station curves involves utilizing the station line coordinates in the format shown in

Appendix 2. Coordinates can be copied into the poly-curve dialogue box to generate the PORT half of the

stations.

These values can be entered into the dialogue box manually from Appendix 1 as well.
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File Edit Wiew Guiding Geometry Structure Loads Tools Help Im Insert E ! Data R
ome nsel ormulas eview

Page Layout
o ¥ A Pt 1 s A | £ LF Diafault dign|
= |l L@ [[an 2 e 5 ot | 0 Lol & [z ¥ cut
e - —— .- u T . - =
— B Poly Curve ()= Calibri T - KA Si=E=0®
J%gﬁ‘ = - - o e B bard | 23 Copy ~ - -
1| Paste b B I U- - &-A- ;é =
J - Mame: | Curve7599 ELOEVEToMew I K | : ormat painter
) Clipboard [ Font [ A
J e ‘ ‘I Curve definition INVALTD Auto Curve Type | Cancel | = %
Label curve points s6l '<— | 16.016
poil
TR Enforce tangent vectors A A ‘ B | C | D ‘ E | F | G ‘ H
S| | et | . FULL SCs
0 [ End2 |
S | 2
g | R o e ot 3 Station_AP Station_2
. m, m, m. urve e
=+ L 4 0 0 0 4172 0 0
| i B Spline
a0 : 5 0 o 0.5005 2172 0.42 | 05005
12 Spline 60 [) 1.001 4172 | o021 | voo
21012 Spline 7 o [ 2.002 4172 | o01a | 2002
[k Spline 8 0 0 3.003 4.172 0.07 3.003
5 Spline 9 0 0 4.004 4172 0.07 4.004
5 Spline 10 0 0 5.005 4172 0.14 5.005
7 Spline 1 0 0 6.006 4172 0.14 6.006
s Spline 12 0 o 7.007 2172 0.42 7.007
5 S 13 0 0 8.008 4172 14 2.008
pline
14 0 1.19 9.009 4172 2.8 3.009
10 Spline
|15 0 2.38 10.01 4172 4.06 10.01
1 Spline
. 16 0 35 11.011 4172 518 | 11011
2 Spline 17 0 441 12.012 4172 6.23 12.012
B Spline 18 0 518 | 13.013 4172 | 693 | 13.013
4 Spline 19 0 5.74 14.014 4.172 7.49 14.014
15 Spline 20 0 623 | 15.015 4172 7.98 | 15.015
16 Spline 21 0 658 | 16.016 4172 833 | 16.015
17 Spline 22
18 Spline 23 Station 6 Station 7
. 24 35.046 o [} 33.39 0 0
19 Spline
= Sl 25 25.046 3.5 0.5005 33.39 6.02 | 05005
ine
2 26 35.046 | 4.76 1.001 33.39 7.28 1.001
I | B e e Tromw am ae o0

Figure 1, resembles what should be visible after the initial 25 PORT stations have been entered (AFT

perpendicular is on the left).

Figure 1: 25 PORT Stations

o Next, the forward most station labelled BOW Extra (Appendix 2) is added to the model using the

method explained previously.
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This is done to complete the fore section of the ship, beyond FP. At this point, the user should have the 26 poly-
curves comprising of the 25 stations from the table of offsets plus the additional BOW Extra station.

Z
k
X

Cover Curves/Plating
The outer hull will be modelled for the panel model needed for later analysis in HydroD.

e This is accomplished by selecting two adjacent stations
e Right Mouse Button (RMB)
e Then selecting Cover Curves.

13



After plating the first set of stations, the model should look similar to the image shown below. This image will
vary based on the order in which stations are plated.

e This method will be repeated until all stations are covered to include to extra BOW station.

At this point, the ship will resemble Fig. 2, shown below with the FWD perpendicular located on left.

Figure 2: Completed PORT-Side Plating

Plate/Shell Orientation

After creating all of the plates (panels) you may notice that some appear red as opposed to grey. The color
represents the orientation of the plating (i.e. what is the front and back side). All of the plates should have the
grey side facing outward, away from centerline.

e To change the orientation, Left Mouse Button (LMB) a plate
e Then RMB and select Flip Normal

Note that background, plating and beam colors may be modified by the user to enhance visibility.

14



Centre of Gravity...

Copy...
Move...

Flip Mormal

Join...
Divide...
Offset...

Delete...
Rename...

Properties...

Labels 3
ColorCode 3
Mesh Locking 3

MNamed set...
View options...
Visible model

e In the Plate/Shell Normal dialogue, select APPLY, then click cancel.

Plate/Shell normal [

' Flip Plate/Shell Normal
~ Flip Plate/Shell Normal towards point
" Flip Plate/shell Mormal away from point

Point{0 m,0 m,0 m)

s

The plate should now appear grey.

e Perform this method until all plates are oriented properly (grey facing outward).

Next, create a model curve (curve following surface topology) along the top edge of the newly created PORT
plates.



Select Guiding Geometry| Curves on Surfaces |[Model Curves

View BENLOGRETGEGM Structure Loads  Tools  Help

Hl% Points 'E§|!|‘$§|®E*ﬂi]§:a'lr
L SRR RN XA A
Polylines
- N Conic Sections Fled v
Free-Form Curves b
gd~4 »

Split/Join Curves
| Conves o surtaces [ Moel Curee

ﬂ Plate/Shell Intersection with Plane
4 Plate/Shell Edges

-

Planes

Transformations

Advanced *

Click the upper most point of station, followed by the upper most point of an adjacent station
(Example points shown in red).

EEE—

o Once all of the curves have been created along the top edge of the PORT hull, select all of them.
= First select the first line and press and hold the SHIFT key
= While holding SHIFT, select the remaining lines until all are highlighted
= Now, release the SHIFT key, RMB on the highlighted line and select JOIN

16



o Now complete the JOIN command by selecting Apply.

E CUsers\Student PMEC142-05\Des

e
:‘7 mjom -t

‘/ [l & 30 Guide curves

v Join only if concepts have
same set membership

~ Join Guide Curves

Join all selected guide curves that are G1-continuous

Guide Planes
Now, we will create horizontal guide planes that intersect the newly created hull at the T=9.403m waterline.

e In the model tree, RMB on Guiding Geometry and select New Guide Plane...
e Enter the coordinates for the T=9.403m waterline, and create a guide plane.

=-{1 g_ship | Name

{7 Analysis [ Curves
{7 Capacity [ Paint Sets

#-{ 7] Environment [ Paints

|:| Equipment [ Profiles

[#-{] Properties [ Transforma

E| D Structure

. -{I7 Connections

~{_] Features
~{ 7] Point Masses

¢ ] Supports
El {:| Utilities
----- i1 Evaluators
EI ‘E Guiding Geometr
i:l Curves Mew Guide Plane...
----- D Point Sets Mew Guide Point...
{1 Points Fields...
""" D Profiles Save HTML Report...
{:| Transformati

--{_7] Mesh Priorities
{77 Madel Views
D Remrts

D Sets




The T=9.403 meter draft is shown below in Fig. 3, and is specific to this vessel and guide.

/B9 A K -
10 Jul 2015 04:34 1 Properties =)
pn e e

Name: [Cieranc®
wee: [ <] acom
sep: [om M w0

pa:[80m,18m,5.403m)  P3:[Pont(180m,-18m,5.-

4 ]

2 ¥ Snap to.
ﬁ‘,?.u nap to grid

1 P2

p1:[Pont(-10m,18m 3.4 P2 [Pont(-10m,-18m,5.4

[ Define grid
uspacngs: |4 v spadings: [4
HX ¥ X+ ¥
025 025
025 025
025 025
025 025

Figure 3: 9.403m Waterline Guide Plane

Dividing Plates
e Next, the PORT hull plates will be divided at the 9.403m waterline

o This is done in order to establish the ships draft for HydroD
= Select all of PORT hull plates, RMB|Divide

Move...
Scale Mass Density...
Centre of Gravity...

Copy...
Move...

Flip Normal
Join...

Offset...

Delete...
Rename...

Properties...

Labels



e Inthe dialogue box, select divide plates with plane
o Select 3 corners of the 9.403m guide plane that was just created
o Click Apply then Cancel

[ Divide )

" Divide Beams and Seqments Apply |

€ Divide Support Curves

@ Divide Plates

' Divide Guide Curves

" Explode all structure in selection into smpler parts

rDivide Plates

" Explode all plates in selection into simpler plates
" Divide plate using input curve

& Divide plates with plane

% |v |z |pontpector 3ot |

Point 1: || Point(180 m,-18 m,7.007

Point 2; || Point{130 m, 18 m,7.007 m}

Point 3: || Point(-10 m, 18 m,7.007 m)

e Now the plates have been divided at a draft of T=9.403m and should resemble the image below.

19



Copy/Mirror

At this

point, the PORT panel model is ready to be mirrored.

Select all items created to this point
RMB|Copy

MMowve...
Offset...

Create Beam

Create Support Curve

Create Feature Edge

Join...
Divide. ..
Convert to MURES

Edit PolyCurve

Centre of Gravity...

Flip Mormal

Cover Curves
Sweep Curves
Delete...

Rename...

Properties...

Labels
ColorCode
Mesh Locking

Mamed set...
View options...

Visible model

20



In the Copy dialogue box.

Select the Mirror tab
Fill in the values as depicted below
Select Apply then Cancel

7 Copy g

Translate | Rotate  Miror |Sca|e | 3 Point Posttion | Genemil_'

Point in mirror plane (P1):
[Pairt(168.95 m.0m.0m)

Mirror plane nomal vector:
|vmnr3d(u,-1 0

Mirrored
point®
Normal

wvector

On the AFT end of the ship, create a line connecting the uppermost points of the PORT & STBD aft
most stations

Select the newly XVERSE line and the PORT & STBD station curves.
o RMB|Cover Curves

21



Prepare Panel Model for HydroD
e Select all of the hull plates below the T=9.403m draft

e RMB the highlighted region and select properties
o Select the Wet Surface tab
o Select WS1 and click Apply
o Select the Front box and click OK
o Click Cancel on the main dialogue box

R

B " Properties
L.j P - P - A& - babh - —

Object Prope(tiesl Material I Th\dmessl Corrosion Addition I Plate Type I Mesh Propertyl Local System Wet Surface | Mesh Option I Permeable | Structure T

Mame I Use Description |
fl <none no wet surface
|| # ws1 1] Wet Surface

Select plate side g

Select which side(s) of the plate you
want the property to be assigned to

¥ Front

[ Back

Create /Edit Wet Surface...
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Next, apply the load case

e Under the Load tab, select load case
e Complete the dialogue box as shown and select Apply then Cancel

File  Edit “ieww Guiding Geometry  Structure  Loads Tools  Help

J
528 | o a | T e (LA (R A s B s [[Toar
J |

i mX 1

L} v'\.vN HI_-.__|
I.. Tnsert Load Coso i 3
PELLT [has

Name: I Lcl

[ Dummy Hydro Pressure
Wet Surface LI *x

<Create new WetSurface
Apply |

Apply the mesh

e Select the entire model and press Alt-M (this will mesh the model.)

Export the model as a FEM file

o File|Export|[FEM File...
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m Edit View Guiding Geometry Structure Loads Tools Help
qmemekspace... N migE 2|V | < o6 9 & o
[=Z Open Workspace... Ctrl+0
[ save Workspace Ctrles (= |6 | || A4S« I+ L a4 02 4
Close Workspace
= F rE vl v

-

Default settings for Backup
Manage Backups

Set Default Workspace Folder...
Explore Current Workspace...
Set Bxternal Applications...

Save Graphics As..
Print Graphics...

Old Save report...
Save report...

: L FEMFe. |
Read Command File... Results 5IN File...
N AML Concept Model...
Intergraph PDS (SDMF file)...
CadCentre PDMS (SDNF file)...
Exit Genie journal file (J5 file)...
Rule Loads XML file...

Recent Command Files

Recent Workspaces >

Section 2- Structural Model

This section is written such that the user has the following initial conditions met:

The information needed to establish these initial conditions is provided in the previous section. Additionally,
detailed instruction on how to navigate to functions or tools that were explained/demonstrated in the previous

A panel model TLFEM file has been exported with mesh applied to LC1

All of the previously defined: member sections, plate thicknesses, material properties and units have

been selected and/or defined.

Identical Mesh properties have been selected, with the exception of the Super Element type, which

should be set to 3 vice 1.

The original 25 PORT ship stations and Bow Extra poly-curves have been created with the value listed

in Appendix 1.

A complete and empty hull exists from the completion of the previous section.

section will not be repeated.

In the previous section, the cover curves method was utilized to make panels (plates) that collectively represent
the ship’s hull. It is at this point that the inner structural members of the ship will be added to the model carried
forward from the previous section.
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|

Centerline Girder

e Double LMB the PORT hull
o This will cause the model to change to show the topology of the structure to include connection
lines
o Select the centerline connection line
= RMB|Create Beam

25



o Double LMB the PORT hull
o Select the beam and RMBJEdit Beam...

Beam Orientation

The figure above shows that the T-Bar that was just created is upside down and protruding through the hull
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¢ In the Edit Beams Dialogue, select Rotate around local X-axis and enter 180
o LMBIApply
o Select the Offset Vector tab
= Check the Align Section box and LMB|Apply|OK

Additional Bottom Longitudinal Beams

e Double LMB the PORT hull
o This will cause the model to change to show the topology of the structure to include connection
lines
o Select the connection lines adjacent to the centerline between Station 24 — Station 3
= RMB|Create Beam
o Double LMB the PORT hull
o Select the new beam and RMB|Edit Beam...
¢ Inthe Edit Beams Dialogue, select Rotate around local X-axis and enter 180
o LMBIApply
o Select the Offset Vector tab
= Check the Align Section box and LMBJ|Apply|OK
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o Select the Local System tab
= Check the Relative to plate circle
= C(Click inside of the ‘relative to the normal of” box
= Click anywhere on the PORT hull
= LMB|Apply|Cancel

Perform these steps for the next adjacent connection lines until you have attained a longitudinal beam layout
similar to the one below.

e Now select all thesenewly created beams beams at once
o RMB|Properties
o Ensure the Thar885x200x14x35 section is chosen
o LMBJApply|Cancel
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Transverse Beams

Create transverse beams on the PORT and STBD station poly-curves.

e Select a station line
o RMB|Create Beam
e Orientate the beam properly using previously utilized methods
e When done, set all of them to be Thar575x150x12x25 sections
e Perform the same steps to create a layout similar to the one shown below.
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Longitudinal Stiffeners

The longitudinal stiffeners are created by utilizing the same methods utilized to generate the previous beams.
They are made up of Thar425x120x12x25 sections.
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Prepare to Export to HydroD

Prior to meshing the model various images of the models structural layout are shown to give the user an
opportunity to review their model for accuracy.

Figure 4 is taken from the AFT perpendicular looking forward. The bulk heads are hidden in this view.

Figure 4: Scantling as Viewed From the Aft Perpendicular Centerline Facing the Bow
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The next image is similar to Fig. 4, but it is taken from the FWD perpendicular looking aft.

This image shows the location of the bulk heads. The AP is located on the left.
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Meshing

The structural model has to be meshed in order for it to be able to be imported into HydroD

e Press Alt-M on the keyboard

Export the model as a FEM file
e File|Export|[FEM File...
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Chapter 4 - HydroD

Generally speaking, HydroD is the software module that will be needed whenever a structure or vessels
behaviour/response in water is desired. This includes, but is not limited to, static stability, hydrostatic
properties, frequency or time-domain vessel response due to wind/waves/current, and select multiple body

interactive response to dynamic forces.

HydroD will be used to perform the hydrostatic and stability analysis of the ship by utilizing the two model files
that were created and exported in Chapter 3.The Panel and Structural model of the ship are brought together via
the Stability Wizard to in order to perform these tasks.

e Start by making a new workspace in HydroD

o File - New Workspace
o Or by pressing Ctrl+N

%7 Untitled - HydroD

File Edit View Insert T

==

|New Workspace (Ctrl+ N]|

e Name your workspace and press the OK button

New Workspace

wiorkspace name:

Location:

|Micklitz_H pdroD

|I::'\DNV\WDrkspaces'\Hyde'\Micklitz_HydroD

[¥ Set Database Units

Length |IT| j
Force |N j
Temperature |deIE j

ok |

.

Cancel
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Stability Wizard

Select Tools| Stability Wizard

O =

-

I

File Edit View Insert | Tools | Help
B :
g & & ﬁ I B % Mirror/transformy/scale FEM file

Dimension 4

ﬁ Mew Wadam Wizard ...
ﬁ Mew Wasim Wizard ...

E%4 Mew Stability Wizard ...

_a GeneralMDd.eling I Compartments Hydrastatic Balancing
F--—[7] Hydrobodeling

BE Autmatic Compartment Filling

==

e Set up the settings tab as shown below and click OK

Information  Settings l

* Element rodel

" Section model

Compartments

1 71

Openings

<]

Heeling moment curve

Thrugters

MO general code check
ABS MODU code check
|BC damage code check,
|GC damange code check
MO MODU code check
MARPOL code check

MDD code check
Ilzer defined code check

A [ L L I I L L I A B

Alloveable WCGE analysis

® wizard | Stabilyiwizand]

L
o

ol
o

L
o

* Pangl Model © Maorizon Model © Composite Model © Dual Model

Ok, | Cancel |

Click First step on the Stability Wizard
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StabilityWizardl | = B 3

> <<II| First step | (5% |

|Ereate lazation Cancel

e Click Apply then Cancel

Create/Edit Location

‘@ Mame |Locationd -
Gravity:  |9.80865 m#s™2  [m/s™2]

Air ] Wiater |
Diengity: |1 226 Kgim™3 [K.g/m™3]
Kinematic viscosity |'I.4EZB-EIE|5 m'2is [m™245]

aK ‘ Eancel| Apply |

e Click Next step on the Stability Wizard

StabilityWizard

‘® [ Newsepizot1a) | b

|Ereate bwdra model Carnicel

e Change FP position to 166.95 and select OK.

Note that 166.95 m is the length between perpendiculars for the specific ship model used in this guide.

Define Hydro Model 2

@ Hydro model: [HydioModel1

" Fixed ™ Floating o2

[ Colurnn stabilized unit o)

Bazeline z-pozition:  |0'm [mn] g2
&P -position; 0 m [m] 97
FP w-position: 166.95 [rn] o

] | Cancel |
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Click Next step on the Stability Wizard

Mext step [3 of 14) | [l |

|Ereate panel model Carnicel

Parel model:  |EEREGEEE
File

Type:
M arne: |E:£L| zersdStudent PMECT 42-05/Deskbaor e

T+ FEM file -l

Symmetry
[ #Zplane [ ¥Z-plane

Tranzlation
[ Translate model &2

|Wector3d(0 m.,0 m.0 m)

] | Cancel |

Click Next step on the Stability Wizard
Click Apply then Cancel

‘& Hew O

|L0adCr0ssSecti0n‘| ~

Pairt: @

|Pait[0) .0, 0 )

Side: @2
% Pogitive © Negative
Section plane: 97
|YZ-|:uIane ﬂ
I Input shear center Z-coordinate G2

| [m]

] | Cancel ‘ Apply ‘
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e Click Next step on the Stability Wizard

e Load the Structural Model created in chapter 3.2 and click OK

k¥ Define Structural Mode

Model name: |
Fil=

Type: | T=FEM file =

Marme: |E:.-"Users.-"8tudent.PMEE142-05.-"Deskt0pa |??

I Silent @7
Symmetry

Mo symmetry iz curently permitted
on the structural model.

Translation
[~ Translate model 92

[tectoradi0 m.0 m.0 m)

(] 8 Cancel

e Click Next step on the Stability Wizard
e Change the Z-waterline value to 9.403 and click OK

Note that 9.403 m is the draft that was chosen for analysis of the specific model considered here.

h¥:] Define Loading Conditici l]

e_ Loading condition: |LoadingE0nditi0n1

Compute from mass | G2

% Zowaterline: 97 (9403 m [m]
Trirn: @7 |0 deg [deq]
Heel: @7 |0deg [deq]

" DraftaP: 97 [9403m [m]
DiaftFP: @2 [9403m [m]

G2 4P=0m
FP =1BE.595 m
Baseline =0m

Cancel
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e Click Next step on the Stability Wizard
e Uncheck ‘Add mass of compartment content’
o Click Homogenous Density Panel Model

= Click OK
o Click Fill from buoyancy
= Click OK
= Click OK again
o Click OK
B . =

M asz model: IMEISSM odell

[~ Add mass of compartment content )

[¥ Update stiffness matris with free suface effects

[T Include dynamics of intemal fuid e

ol

Coordinate system: 972

" FromFile & User Specified ¢ Matrix ¢ Morizon Model

C 0 G Centered Coordinate Syztem

Automatic computation:

=}

Fill from bucyancy | &2 Buoyancy walurne: IEEE'I 20481 w3
Homaogeneaus Density Panel Madel | ol-] Center of bouyancy: |84.85551 176 m, 0001051634879 m, 5.012456875 m
Mazz E7

Total mazs: |2?482342.85 K [ka]

Center af grawvity:

S IB#.EEEE'I'I?E m [m] " IEI.DEH 0516348, [m]

Radius of gyration: &7

Z IE.EH 2456875 m [m]

[R5 IE.EIEIEI?S?E?? mlml  RY: |34.385483?4 w [m]

Specific product of intertia: &

R |34.94811EDE w [m]

R I-EI.24SEEIEIE4?E [m] R:Z |-4.?EI?EIDS1'IEr [m]

R I-D.EI25244?EI22 [rn]

ak. I Eancell

Note that the ‘Add mass of compartment content was deselected, because the ship is analysed absent of contents

such as crude oil or iron ore for example. Further information regarding ‘Compartment Contents’ is located in
the HydroD_User_Manual, 5.3.16.5 Compartment Contents.
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e Click Next step on the Stability Wizard
e Select Loading Conditionl and Locationl
o Click Apply then cancel

‘@ & Mew  Edit existing

IStaI:uiIit_l.J.-'l'mal_l,ISis'l ¥ Allow edit
Loading conditian: ILnadingEnnditiDn'I ;I
[T Undamaged loading cond.: &2 | ;I
Location:

Auto detect rotation axis | e

Auta detect damage rotation awis | o

Rotation axis: oo I\-"eu:tu:urSdH .0 .0 m||

[ lterate ontim &2

Curve angle range

Start af angle interval: I-'I 80 deq [dea]
End of angle interval: I'I a0 deg [ded]
Angle step: |'| deq [deq]

Cut off: | MaCutDff - l
k. I Cancel | Apply |

e Click Next step on the Stability Wizard
e Input 10m, 2, and 1 (m/s) as shown
o Click Apply then Cancel

Wind profile | IMO MODU Wind profie |

& New 1 Editexisting I"MndF‘rnﬂIe'I v Hlow edit

Ciim.
Reference height: Im [m]

Wind profile exponent :

IE
¥ Zy  Average wind velocity I-I [m.&]

Cancel | Apply |




Wind profile information is located in HydroD_User_Manual, 5.2.5.1 Exponential Wind Profile

e Click Next step on the Stability Wizard
e Click Apply then Cancel

‘W & MNew O Edi edisting ¥ Allow edit
IDragCoefficientCurve‘l
@ Clearl ;Iél%lﬁ'ﬁl
Dameter] » E "0 Drag Coefficient Curve
L 1
1 om E
2 =m g
3 10m S _
4 = .
— z : t : : .
L ’ o 0 Diameter[m] 6 8 10
Ok I Cancel | Apply |

e Click Next step on the Stability Wizard
e Click Apply then Cancel

Define Drag Black Coefficient Cu_ E

‘@ & New  Edit existing W Allow edit

IDlagBIockﬁoefficientﬁuwe'l

o coal Iy

Block CD|: Drag Block Coefficient Curve

09
1

nal Block Coefficient 06 0.8 1

ok I Eancell Apply |

A L e ) —
Drag Coefficient

-

e Click Next step on the Stability Wizard
e Populate the dialogue box as shown
o Click OK
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Define Heeli

Wwind prafile:

Angle step:

M

‘@ Mame: [WindHeelingtd oment]

% Empiric Flow Grid ¢ User Defined

Drag coefficient curve:
Drag block coefficient curve:

Search grid resolution:

|windProfile1

|DragCnefficientEurve1

Led Led Lo

| DragBlock CoefficientCurve

[100
|5 deq [deq]

ak. | Cancel |

Click Next step on the Stability Wizard

Click Start

o
e [~ Show scripting commarnds

Trying to abort

Start Ahbart | Close |

Threads: T2 1 -

Activity Duration | Status Runhing Statuz Completed | Computer Pragress Orngoing wark
A£# 1 - Stabiliyanalysizl Oz Mat Started
] 1.1 - Stahbility I3 Mat Started
] 1.2 - Crossections Oz Mat Started
] 1.3 - Heeling moment Oz Mot Started

Once the file is done running click Close

o
e [ Show scripting commands

Start | Cloze |

Threads: i 1 hd

Achivity Duration | Status Running Statuz Completed | Computer Progress Ongoing wark.
A< 1 - Stabilitpinalysis1 19: Finished Success 100 %
] 1.1 - Stability 1z Finished Success 100 %
M 1.2 - Crozzectionz Oz Finizhed Success 100 %
M 1.3 - Heeling moment 18z Finizhed Success 100 %

Click Last step on the Stability Wizard
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Stability Report

2 Stablity analysis: [Stabilitydnalysist

GZCurve: | Moment of Force | Openings | Cross Seclion Data | Information |

GZ-Curve integral. G2 Compute
Start angle: |0 deg [deg] Hres |0148182695 m [m]
Endangle: |90 den Ideq]

Intersection points:

| Intersection | Angle | Angle | Angle |
1 GZ-curve zero crossing |~56.74306281 deg | 2.999179302-005 Geg | 56.74435496 Geg |
2 Win openings z-evel zero crossing | | | |
H[m]E|
HydroD V4.6-02 Dete: 31 Jul 2015 15:56:00
GZ-Curve
4
®
s
o~ 1949
o EE—
s
E
= =)
2
g
= -
e 9
o~
<
®
<
90 80 70 60 50 40 30 20 10 o 10 20 30 40 50 60 70 80 90

Heel Angle [deq]

The Stability Wizard is now complete. Further hydrostatic information can be obtained by clicking on tabs of
the Stability Report. Some of the basic hydrostatic data that was generated by the Stability Wizard is provided
in Appendix 4.

Saving the Stability Analysis

Saving the entire stability report is done in a manner that is notably different than normal methods utilized in
DNV Sesam. The report will be saved as an HTML file that will be accessible later with an internet browser.

e RMB HydroStaticAnalysis in the model browser
e Select Save Report from Branch
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File Edit View Insert Tools Help
e |B@ g X % |wsd M5t

L LHE A
Ev

v vl E S| E

—D Generaltodeling MName | Le
B HpdroModeling {7 Stabilitytnalysis Hy
-7 ColorPalstios £5 AVCGANalysis Bl
B2 Hydrotodels % HydioStaticRuleChecks  Hy
= €>E Hydro5 taticnalusis
e — ] AVEGANS All Activities Monitor
E—a Hydro5tat
_ﬁ Stabili Paste
Bl Stabilitpbr

Bl Stabil Information
CoEH Save Report from Branch

- i " Save Clean J5 from Branch

7 WiewSettings
wiadamdnalyziz
— g ‘wfadamBunl
----- — |'j| Wi azimanalysiz
|'__'|_[ff Wizards

b ¥ Stabilitywizard?

e Choose a file location and name for the file
e Select HTML as the report type
e Click Save then Close

‘@ File name: |Stahbility_Results

Save
=-[#[7] Report
v Al

Selected itemz in
30 brawezer

Report type:

HTHL -




Chapter 5 - Sestra

The Superelement Structural Analysis Program (Sestra) functions differently than GeniE and HydroD in that it
does not have a its own standalone interface. Sestra is interfaced with various Sesam modules and performs
calculations in the background. Real-time executions of these calculations are transparent to the user, and are
only visible once Sestra has finished its analysis. At which point they can be viewed in .txt format in Notepad
via the Sestra.LIS file.

Sestra is capable of Static, Free vibration, and Dynamic structural analysis of the hull, beam, and solid
components that form the structural model of a vessel. Static and free-vibration analyses of the ship in Sesam
GeniE are demonstrated below.

This chapter utilizes GeniE, and begins were chapter 3.2 left off. If the GeniE program was exited, simply re-
open the GeniE workspace that was used to create the files that were imported into HydroD. Once this
workspace has been opened, begin performing the steps below.

Creating a Load Analysis

e LMBJActivities
e Select “New Analysis”

Chlsers\Student.

File Edit View GuidingGeometry Structure Loads Tools |
DSE X 2 |ewsdmams 1|
K AN AT (N
N R ORI RS Y R R
/e BP B K

E-{_] Drake Mame | Description
B3 Analysis
e
g
SO Ca Felds...

g E:: . Save HTML Report...

[ Properties

E-{ Structure

E-{] Utilities

{:] Guiding Geometry
i+{7] Mesh Priorities

{17 Model Views

45



Select OK

b Create Linear Static Analysis |i|
ysi

Mame: I Anialysis1

¥ Automatically impart global loadcases

Available activities

¥ Meshing
[~ Wave Load Activity & Static
v Linear Structural Analysis

™ Tension/Compression Analysis
I pile Soil Analysis

¥ Load Resulks

" Eigenvalue

K | Cancel |

Now Select Loads | New Loadcase

5 ent.
File Edit View Guiding Geometry Structure Tools  Help
J D &% 2 “lﬁg & lE :@1 ExEIicitI__oad D
J_?ﬁ Bl | i - | % wx | B “’E 44 “F Load Combination... ]
J-v\va@vr"v:ﬂtvv Compartment b
J/ vl.v,vl%v|K -vV‘-v| Linear Slicer...
29 Jul 20150809 Prismatic Equipment...
Drake Environment P
Analysis2
Click OK
R ]
E Insert Load Case | %
Mame: ILCE
[™ Dummy Hydro Pressure
|
K Cancel Apply
Double LMB

Then RMB LC2 and select properties
Populate the dialogue box as shown
Click

Apply|Cancel
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i1 Load Case Properties LC2 .. | R 4 C

General | Equipment | Loads | Rotation Field | Design Condition | ‘ B3 driake Name | Description [Fev
E- J:I Analysis W Analysis1.resultCase(2) ResultCase
Environment B Activities i Analysis1.resultCase(3) ResultCase
Acceleration field: I Vector3d{0 m/s*2,0 m/s*2,-9.80655 m/s~2) ‘ B it Analysis1.resultCase(4) ResultCase
: B Analysis1,step(1) Meshing (Always Regenerate)
Er . N .
~Structural Analysis Load and Mass management : =§ Analysis1.step(2) Linear Structural Analysis, Static
H Analysis2.si
- £3 Load P Analysis1.step(3) Load Results
Ry | Generate Applied Loads | & Capa::aty ases [ Jiwl Reference to Dummy Hydro Pressure LoadCase 1
* Represent Equipment as loads B-{3 Environment L2 LoadCase 2
" Represent Equipment as loadcase-independent mass: i B % Equipment
- Properties
¥ Include structure self-weight in structural analysis ¥ Include structure mass with rotation field -3 Stucte
[~ 5um over Equipments E-{0] Utilities
Mass [Kg]: 0
COG [m]: (©,0,0)
Applied load [N]: Fx=0, Fy=0, Fz=0
Conceptual load [M]: Fx=0, Fy=0, Fz=0

Explicit conceptual load [N]:
Total applied load [N]:

No loads

Fx=0, Fy=0, Fz=0
{* Display in Input Units

I FEMLoadcase number: | 2 " Display in Database Urits

oK | Cancel I

Applvl

The dummy hydro load ‘LC1’ and the structure self-weight ‘LC2’° need to be combined so that both can be
analyzed in one analysis.

e Select Loads| Load Combination

5 lent.
File Edit View Guiding Geometry Structure Tools Help
- » I
Explicit Load @ v’?(
1 Load Case...

LIRS oo I
NN O K@
S B e A[K

DEH %X |2 [es0Eam

Compartment b

Linear Slicer...

J
J
J
|

29 Jul201512:21 Prismatic Equipment..
drake Environment 4
Analysig1
LC2
FEM Loadcase = 2
Force: [N], Length: [m]
Mo walid mesh available
e Click OK
B ' Insert Load Combination [ & |
Name: ILCS
Load Case | Facborl Phas... | Description
$Lc1 1 0 Reference toD...
) 1 0 LoadCase
oK Cancel
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Establish Boundary Conditions

Boundary conditions for the model need to be set for the ship.

e RMB Structure |[Support |Support Point

ling Geometry Loads Tools

Help

7 JIE E Beams and Piles

a3 T e & ‘|<1’?’F‘*'|7|Defaultdi5play j

B | E ”E Flat Plates

Free Form Shells
Jow oo e 2 Shells from Point-Mets
Feature Edge...

S XA

F

[ E—

|<no section=

F

A~ K~
———— TN support Point Dislog..

Connection

¥ | =& Support Rigid Link Dialog...

Joint

AN S 500 Point

Point Mass...

== Support Curve
I
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Click on the bottom of the hull centerline (longitudinal distance does not matter).

29 w2015 1234

Do this 2 more times on the bottom of the hull and centerline

Exit the Support Curve function

Select the 1st support point
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LMB|Properties

Adjust the dialogue box to match the image below and click Apply|Cancel (Fix Z)

|i 7 Properties

Object Properties  Support |Lon3| System

Mame : | 3p4

Paosition : | Point{50.085 m,0 m,0 m)

& Boundary Conditon ¢~ Boundary Stiffness Matrix (™ Eoundary Stffriess Per Lenath

—Boundary stiffness per length

¥ Letx change y and z

Fixed Free Prescribed Dependent Super Spring
!
X il
!
¥ d
i
=l

¥ Letrx change ry and rz
Fixed Free Prescribed Dependent Super Spring

=
(== =]

Spring
stiffness

ONfm [Nfm]

I ONfm [Mjm]

O Nfm [N/m]

Spring
stiffness

IEIN"m IN=m]
IDN"m =]
|u|~m =]

Adjust the 2nd support point to match the image below and click Apply|Cancel (Fix Y & Z)

K

Cancel | Apply

u 7 Properties

S

Object Properties  Support ILomI System

Name : I 5p5

Position : [point(74,34m,0 m,0 m)

% Boundary Condition ¢ Boundary Stiffness Matrix ¢~ Boundary Stiffness Per Length

Boundary stiffness per length

¥ Let x change y and z

Fixed Free Prescribed Dependent Super Spring
1
x 4
1
¥y Jd
z

¥ Letrx change ry and rz
Fixed Free Prescribed Dependent Super Spring

1
4
ry il
I
i

Spring

stiffness

ONfm [N/m]
ONfm [Njm]
ONfm [N/m]
Spring

stiffness

ON*m [r4*m]
ON*"m [M=m]

oNEm [N#m]

OK

Cancel

Apply
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e Adjust the 3rd support point to match the image below and click Apply|Cancel (Fix X, Y & 2Z)

Object Properties  Support ILomI System |

Mame I 5p6

Position : | Paint{95.2m,0 m,0 m)

{* Boundary Conditon ¢~ Boundary Stiffness Matrix & Eoundary Stffness Per Length

—Boundary stiffness per length

¥ Let x change y and z Spring
Fixed Free Prescribed Dependent Super Spring stiffness
X 1 I 0 N/m [M/m]
y I 0 Mym [M/m]
z [} 0 Njm [M/m]
W Letrx change ry and rz Spring
Fixed Free Prescribed Dependent Super Spring stiffness
rx 0 N*m [M*m]
ry 0 N*m [N*m]

rz

(=1 =] =]

| 0 N*m (=]

oK | Cancel | Apply |

The symbols should now appear similar to the image below. The order that the symbols occur along the
centerline is not important.




RMB Analysis 1 and select Activity Monitor

Click Start

3+ drake

IEI{:| Analysis
El-{0 Activities

ER Tinlyss

----- {7} Load Cases
{1 Capadty

H-{7] Environment
H-{_7] Equipment
H-{ 7] Properties
H-{7 Structure
H-{7] Utilities

[y 0 I e PO e B

Aj:ljvity Mcn'_ ‘ - | 2|

‘@ Met Generation

MName

| Description

| FEM Lo

2 AnalysisLstep(1) Meshing (Always Regenerate)
Eﬁ Analysis1.step(2) Linear Structural Analysis, Static

'B‘- Analys
e B Analys
LR Analys

o

ce to Dummy Hydro Pressure LoadCase 1

Edit Analysis

Mew Loadcase...

Mew Load Combination...

Set Active

e
nbination

Paste

Delete...

Rename...

Fields...

Save HTML Report...

Elements: 5405 Nodes: 5324

™ Journal ackiviby executions

Abort |

2
3

Cancel |

|

Activity Duration Status Generate Input
M ©: 1 - Analysis1 - Analysis — Running

M £ 1.1-Meshing (Always Rege.., — Running

M 1.1.1 - Delete loads 0s Success

M 1.1.2 - Generate loads 0s Success

M 1.1.3 - Delete mesh 0s Success

| 1.1.4 - Generate mesh — Running

M Eﬁ 1.2 - Linear Structural Analy... -— Yes

M B 1.3-Load Results —

Once it is finished running, RMB step 1.2
Select Sestra.LIS (Open file with Notepad)
Save the file as Sestra_Static.LIS for later viewing
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@ Done! Start Cancel |

[ Journal activity executions

Activity Duration Status Generate Input :
M 21 - analysis1 - Analysis 268 Warnings

M ¥ 1.1-Meshing (Always Rege... 12s SUCCESS

M 1.1,1 - Delete loads 0s SLCCess

M 1.1,2 - Generate loads s SuUCCess

M 1.1.3 - Delete mesh s Success

% 1.1.4 - Generate mesh 11s SUCCESS

M Eﬁ 1.2 - Linear Structural Analy... Warnings gt

M P 13-LoadResults 0s Success =g Edit ac-tn.rlt_',r...

sestra.mnt

This is a text file and contains the static structural analysis of the ship. Condensed contents of this file are
included as Appendix 5.

e RMB Analysis 1
o Select Edit Analysis
e Select the Eigenvalue option then click OK

L

Mame: I Analysis1

[¥ Automatically import global loadcaszes

— Available activities

¥ Meshing
II; 'nl'!.u'a'u'e Load .ﬁ.ctiTity - " Static
Linear Structural Analysis * Eigenvalue

[ Tension/Compression Analysis
[ Pile Soil Analysis
¥ Load Results

oK | Cancel |




e RMB Analysis 1 and select Activity Monitor

e Click Start

e Once itis finished running, RMB step 1.2

e Select Sestra.LIS

e Save the file as Sestra_Eigen.LIS for later viewing

This is a text file and contains the Eigenvalue Frequencies of the ship. Condensed contents of this file are
included as Appendix 6.

EIGENWVALUES

FREQUENCIES

ALL EIGENVALUES BEING CAL-
CULATED ARE PRINTED TOGE-
THER WITH THE CORRESPONDING
FREQUENCIES AND FERICDS.
FREQ = SQRT(EIGENV)/(2.*PI)
PERI = 1./FREQ

tommmmmmm—mm o o e oo +
I I I I I
I NO. I EIGENVALUE UNIT: (SEC)-2 I FREQUENCY UNIT: HERTZ I PERIOD UNIT: SEC I
I I I I I
o e o it +
I I I I I
I 1 I 0.7362311E-05 I 0.000 I 2315.55493 I
I z I 0.2850339E+01 I 0.269 I 3.72162 I
T E I 0.2855708E+01 I 0.269 I 3.71552 I
I 4 I 0. 3059905E+01 I 0.278 I 3.59191 I
I 5 I 0. 346025 BE+01 I 0.296 I 3.37774 I
I & I 0.3503785E+01 I 0.298 I 3.35669 I
I 7 I 0.5178583E+01 I 0.362 I 2.76105 I
T s I 0.7079450E+01 I 0.423 I 2.36146 I
I 9 I 0.1366105E+02 I 0.588 I 1.69996 I
I 10 I 0. 1415003E+02 I 0.599 I 1.67033 I
I I I I I
o pmmm - + o +
DATE: 29-JUL-2015 TIME: 13:08i50  *ssssssssssssss  SESTRA  seassssssssssss PAGE: 12

DYNAMIC ANALYSIS OF STRUCTURE
SUB PAGE: 3



Chapter 6 - Suggestions/Common Errors

e Organizing model elements using ‘Named Sets’ will allow the user to more effectively navigate a
complex model

e File naming convention dictates that the file must begin with a Letter and the string cannot contain any
spaces.

e [tisimportant that the user remembers to close dialogue boxes when done. This often means clicking
cancel. If a dialogue box is left open and the user proceeds to open other unrelated dialogue boxes,
program crash is likely.

e Often times the software will display the ‘Not Responding’ caption in the header. More often than not,
the program has not crashed. Simply doing nothing until the message clears is the recommended
approach to this error.

e If the material/section library is located in a drive that the user doesn’t have write access to, the library
will not import as shown in this guide as well as the guides provided by DNV.

o The user must Copy|Paste the desired library to a location on the computer where they possess
write privileges. Then import the library from its new location.

e When working with larger models, like the ship in this guide, increasing the zoom gain can have a
dramatic positive affect on the user’s ability to efficiently navigate the model

e The GeniE user manual mentions that the ship’s hull is generally modelled in software outside of the
Sesam suite. There are various help files that explain imported outside generated hulls from: Rhino,
Sacs, and general Parametric software programs
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Appendices

Table of Offsets

Appendix 1

Table of Offsets
. Waterlines DECK
) Station
Station Longitude Half
Number (m) 0.0 (m) |0.5005 (m)| 1.001 (m) | 2.002 (m) | 3.003 (m) | 4.004 (m) | 6.006 (m) | 8.008 (m) | 10.01 (m) |12.012 (m)|14.014 (m)|16.016 (m)| Breadth [Height (m)
(m)
A.P. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.38 4.41 5.74 6.58 6.93 17.01
0.25 4.17 0.00 0.42 0.21 0.14 0.07 0.07 0.14 1.40 4.06 6.23 7.49 8.33 8.54 16.87
0.5 8.35 0.00 0.70 0.91 1.26 1.54 1.82 2.45 3.71 5.60 7.49 8.82 9.52 9.66 16.80
0.75 12.52 0.00 1.12 1.61 2.38 2.94 3.43 4.41 5.60 7.07 8.61 9.73 10.29 10.43 16.73
1 16.70 0.00 1.75 2.52 3.64 4.41 5.04 6.16 7.28 8.40 9.45 10.29 10.78 10.85 16.66
1.5 25.04 0.00 3.50 4.76 6.16 7.07 7.77 8.82 9.52 10.15 10.64 10.99 11.20 11.27 16.45
2 33.39 0.00 6.02 7.28 8.61 9.38 9.87 10.50 10.85 11.06 11.20 11.27 11.27 11.27 16.38
3 50.09 0.00 10.01 10.64 11.13 11.27 11.27 11.27 11.27 11.27 11.27 11.27 13.37
4 66.78 0.00 10.85 11.27 11.27 11.27 11.27 11.27 11.27 11.27 11.27 11.27 13.37
5 83.48 0.00 10.85 11.27 11.27 11.27 11.27 11.27 11.27 11.27 11.27 11.27 13.37
6 100.17 0.00 10.85 11.27 11.27 11.27 11.27 11.27 11.27 11.27 11.27 11.27 13.37
7 116.87 0.00 10.64 11.06 11.27 11.27 11.27 11.27 11.27 11.27 11.27 11.27 13.37
8 133.56 0.00 8.54 9.31 10.08 10.50 10.71 10.92 10.99 10.99 10.99 11.06 13.44
8.5 141.91 0.00 5.88 6.93 8.12 8.75 9.17 9.66 9.94 10.15 10.29 10.36 13.44
9 150.26 0.00 2.87 3.85 5.04 5.81 6.44 7.21 7.77 8.19 8.61 8.96 13.51
9.25 154.43 0.00 1.68 2.45 3.43 4.13 4.69 5.46 6.02 6.65 7.28 7.98 8.82 7.84 16.03
9.5 158.60 0.00 0.70 1.19 1.89 2.45 2.87 3.50 4.06 4.76 5.53 6.51 7.56 7.77 16.38
9.75 162.78 0.00 0.00 0.07 0.49 0.77 1.05 1.54 1.96 2.59 3.43 4.55 5.81 6.30 16.66
F.P. 166.95 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.21 0.77 1.75 3.15 3.92 17.01
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Appendix 2: Ships Stations

FULL SCALE DIMENSIONS (meters)
Station_AP Station_2 Station 3 Station 4 Station 5
0 0 8.008 4.172 0 0 8.351 0 0 12.523 0 0 16.695 0 0
0 119 9.009 4.172 0.42 0.5005 8.351 0.7 0.5005 12.523 112 0.5005 16.695 175 0.5005
0 2.38 10.01 4.172 0.21 1.001 8351 0.91 1.001 12.523 1.61 1.001 16.695 2.52 1.001
0 g5 11.011 4.172 0.14 2.002 8.351 1.26 2.002 12.523 2.38 2.002 16.695 3.64 2.002
0 4.41 12.012 4.172 0.07 3.003 8.351 1.54 3.003 12.523 2.94 3.003 16.695 4.41 3.003
0 5.18 13.013 4.172 0.07 4.004 8.351 1.82 4.004 12.523 3.43 4.004 16.695 5.04 4.004
0 5.74 14.014 4.172 0.14 5.005 8351 2.1 5.005 12.523 3.92 5.005 16.695 5.6 5.005
0 6.23 15.015 4.172 0.14 6.006 8.351 2.45 6.006 12.523 4.41 6.006 16.695 6.16 6.006
0 6.58 16.016 4.172 0.42 7.007 8.351 3.01 7.007 12.523 4.97 7.007 16.695 6.72 7.007
4.172 1.4 8.008 8.351 3.71 8.008 12.523 5.6 8.008 16.695 7.28 8.008
4.172 2.8 9.009 8.351 4.55 9.009 12.523 6.3 9.009 16.695 7.84 9.009
4.172 4.06 10.01 8.351 5.6 10.01 12.523 7.07 10.01 16.695 8.4 10.01
4.172 5.18 11.011 8351 6.65 11.011 12.523 7.91 11.011 16.695 8.96 11.011
4.172 6.23 12.012 8.351 7.49 12.012 12.523 8.61 12.012 16.695 9.45 12.012
4.172 6.93 13.013 8.351 8.26 13.013 12.523 9.24 13.013 16.695 9.94 13.013
4.172 7.49 14.014 8.351 8.82 14.014 12.523 9.73 14.014 16.695 10.29 14.014
4.172 7.98 15.015 8.351 9.17 15.015 12.523 10.01 15.015 16.695 10.57 15.015
4.172 8.33 16.016 8.351 9.52 16.016 12.523 10.29 16.016 16.695 10.78 16.016
Station 6 Station 7 Station 8 Station 9 Station 10
25.046 0 0 33.39 0 0 41.741 0 0 50.085 0 0 58.436 0 0
25.046 3.5 0.5005 33.39 6.02 0.5005 41.741 8.33 0.5005 50.085 10.01 0.5005 58.436 10.85 0.5005
25.046 4.76 1.001 33.39 7.28 1.001 41.741 9.31 1.001 50.085 10.64 1.001 58.436 11.2 1.001
25.046 6.16 2.002 33.39 8.61 2.002 41.741 10.22 2.002 50.085 11.13 2.002 58.436 11.27 2.002
25.046 7.07 3.003 33.39 9.38 3.003 41.741 10.71 3.003 50.085 11.27 3.003 58.436 11.27 3.003
25.046 7.77 4.004 EELER) 9.87 4.004 41.741 10.99 4.004 50.085 11.27 4.004 58.436 11.27 4.004
25.046 8.4 5.005 33.39 10.22 5.005 41.741 11.13 5.005 50.085 11.27 5.005 58.436 11.27 5.005
25.046 8.82 6.006 33.39 10.5 6.006 41.741 11.2 6.006 50.085 11.27 6.006 58.436 11.27 6.006
25.046 9.17 7.007 33.39 10.71 7.007 41.741 11.27 7.007 50.085 11.27 7.007 58.436 1127 7.007
25.046 9.52 8.008 33.39 10.85 8.008 41.741 11.27 8.008 50.085 11.27 8.008 58.436 11.27 8.008
25.046 9.87 9.009 33.39 10.92 9.009 41.741 11.27 9.009 50.085 11.27 9.009 58.436 11.27 9.009
25.046 10.15 10.01 33.39 11.06 10.01 41.741 11.27 10.01 50.085 11.27 10.01 58.436 11.27 10.01
25.046 10.36 11.011 33.39 1113 11.011 41.741 11.27 11.011 50.085 11.27 11.011 58.436 11.27 11.011
25.046 10.64 12.012 33.39 11.2 12.012 41.741 11.27 12.012 50.085 11.27 12.012 58.436 11.27 12.012
25.046 10.85 13.013 33.39 11.2 13.013 41.741 11.27 13.013 50.085 11.27 13.013 58.436 11.27 13.013
25.046 10.99 14.014 EELER) 11.27 14.014 41.741 0 14.014 50.085 0 14.014 58.436 0 14.014
25.046 11.13 15.015 33.39 11.27 15.015 41.741 0 15.015 50.085 0 15.015 58.436 0 15.015
25.046 11.2 16.016 33.39 11.27 16.016 41.741 0 16.016 50.085 0 16.016 58.436 0 16.016
Station 11 Station 12 Station 13 Station 14 Station 15
66.78 0 0 75.131 0 0 83.475 0 0 91.826 0 0 100.17 0 0
66.78 10.85 0.5005 75.131 10.85 0.5005 83.475 10.85 0.5005 91.826 10.85 0.5005 100.17 10.85 0.5005
66.78 11.2 1.001 75.131 11.2 1.001 83.475 11.2 1.001 91.826 11.2 1.001 100.17 11.2 1.001
66.78 11.27 2.002 75.131 11.27 2.002 83.475 11.27 2.002 91.826 11.27 2.002 100.17 11.27 2.002
66.78 11.27 3.003 75.131 11.27 3.003 83.475 11.27 3.003 91.826 11.27 3.003 100.17 11.27 3.003
66.78 11.27 4.004 75.131 11.27 4.004 83.475 11.27 4.004 91.826 11.27 4.004 100.17 11.27 4.004
66.78 11.27 5.005 75.131 11.27 5.005 83.475 11.27 5.005 91.826 11.27 5.005 100.17 11.27 5.005
66.78 11.27 6.006 75.131 11.27 6.006 83.475 11.27 6.006 91.826 11.27 6.006 100.17 11.27 6.006
66.78 11.27 7.007 75.131 1127 7.007 83.475 11.27 7.007 91.826 11.27 7.007 100.17 11.27 7.007
66.78 11.27 8.008 75.131 11.27 8.008 83.475 11.27 8.008 91.826 11.27 8.008 100.17 11.27 8.008
66.78 11.27 9.009 75.131 11.27 9.009 83.475 11.27 9.009 91.826 11.27 9.009 100.17 11.27 9.009
66.78 11.27 10.01 75.131 11.27 10.01 83.475 11.27 10.01 91.826 11.27 10.01 100.17 11.27 10.01
66.78 11.27 11.011 75.131 11.27 11.011 83.475 11.27 11.011 91.826 11.27 11.011 100.17 11.27 11.011
66.78 11.27 12.012 75.131 11.27 12.012 83.475 11.27 12.012 91.826 11.27 12.012 100.17 11.27 12.012
66.78 11.27 13.013 75.131 11.27 13.013 83.475 11.27 13.013 91.826 11.27 13.013 100.17 11.27 13.013
Station 16 Station 17 Station 18 Station 19 Station 20
108.521 0 0 116.865 0 0 125.216 0 0 133.56 0 0 141.911 0 0
108.521 [ 10.85 0.5005 116.865 | 10.64 0.5005 125.216 10.01 0.5005 133.56 8.54 0.5005 141.911 5.88 0.5005
108.521 11.2 1.001 116.865 | 11.06 1.001 125.216 10.57 1.001 133.56 9.31 1.001 141.911 6.93 1.001
108.521 11.27 2.002 116.865 11.27 2.002 125.216 11.06 2.002 133.56 10.08 2.002 141.911 8.12 2.002
108.521 | 11.27 3.003 116.865 | 11.27 3.003 125.216 11.2 3.003 133.56 10.5 3.003 141911 8.75 3.003
108.521 | 11.27 4.004 116.865 | 11.27 4.004 125.216 11.27 4.004 133.56 10.71 4.004 141.911 9.17 4.004
108.521 11.27 5.005 116.865 11.27 5.005 125.216 11.27 5.005 133.56 10.85 5.005 141.911 9.45 5.005
108.521 11.27 6.006 116.865 | 11.27 6.006 125.216 11.27 6.006 133.56 10.92 6.006 141.911 9.66 6.006
108.521 [ 11.27 7.007 116.865 | 11.27 7.007 125.216 11.27 7.007 133.56 10.92 7.007 141.911 9.8 7.007
108.521 | 11.27 8.008 116.865 | 11.27 8.008 125.216 11.27 8.008 133.56 10.99 8.008 141.911 9.94 8.008
108.521 11.27 9.009 116.865 11.27 9.009 125.216 11.27 9.009 133.56 10.99 9.009 141.911 10.08 9.009
108.521 | 11.27 10.01 116.865 | 11.27 10.01 125.216 11.27 10.01 133.56 10.99 10.01 141911 [ 10.15 10.01
108.521 | 11.27 11.011 116.865 | 11.27 11.011 125.216 11.27 11.011 133.56 10.99 11.011 141911 | 10.22 11.011
108.521 11.27 12.012 116.865 11.27 12.012 125.216 11.27 12.012 133.56 10.99 12.012 141.911 10.29 12.012
108.521 | 11.27 13.013 116.865 | 11.27 13.013 125.216 11.27 13.013 133.56 11.06 13.013 141911 [ 10.36 13.013
Station 21 Station 22 Station 23 Station 24 Station_FP
150.255 0 0 154.427 0 0 158.606 0 0 162.778 0 0 166.95 0 9.009
150.255 2.87 0.5005 154.427 1.68 0.5005 158.606 0.7 0.5005 162.778 0 0.5005 166.95 0.21 10.01
150.255 3.85 1.001 154.427 2.45 1.001 158.606 1.19 1.001 162.778 0.07 1.001 166.95 0.42 11.011
150.255 5.04 2.002 154.427 3.43 2.002 158.606 1.89 2.002 162.778 0.49 2.002 166.95 0.77 12.012
150.255 5.81 3.003 154.427 4.13 3.003 158.606 2.45 3.003 162.778 0.77 3.003 166.95 119 13.013
150.255 6.44 4.004 154.427 4.69 4.004 158.606 2.87 4.004 162.778 1.05 4.004 166.95 175 14.014
150.255 6.86 5.005 154.427 5.11 5.005 158.606 3.22 5.005 162.778 1.26 5.005 166.95 2.38 15.015
150.255 7.21 6.006 154.427 5.46 6.006 158.606 55 6.006 162.778 1.54 6.006 166.95 5 16.016
150.255 7.49 7.007 154.427 5.74 7.007 158.606 3.78 7.007 162.778 1.75 7.007
150.255 7.77 8.008 154.427 6.02 8.008 158.606 4.06 8.008 162.778 1.96 8.008
150.255 7.98 9.009 154.427 6.37 9.009 158.606 4.41 9.009 162.778 2.24 9.009 BOW Extra
150.255 8.19 10.01 154.427 6.65 10.01 158.606 4.76 10.01 162.778 2.59 10.01 167.4 0 10.01
150.255 8.4 11.011 154.427 6.93 11.011 158.606 5.11 11.011 162.778 2.94 11.011 167.65 0 11.011
150.255 8.61 12.012 154.427 7.28 12.012 158.606 5.53 12.012 162.778 3.43 12.012 167.9 0 12.012
150.255 8.82 13.013 154.427 7.63 13.013 158.606 6.02 13.013 162.778 3.9 13.013 168.14 0 13.013
150.255 0 14.014 154.427 7.98 14.014 158.606 6.51 14.014 162.778 4.55 14.014 168.48 0 14.014
150.255 0 15.015 154.427 8.4 15.015 158.606 7.07 15.015 162.778 5.11 15.015 168.9215 0 15.015
150.255 0 16.016 154.427 8.82 16.016 158.606 7.56 16.016 162.778 5.81 16.016 169.6832 0 16.016
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Appendix 3: Hull Lines
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Appendix 4: Stability Report

Result Variable Value (X) Y z
1 Metacentric Height GM (wet) 1100871913 m
2 Metacentric Height GW (dry) 1100871813 m
3 Free surface correction FSC 0m
4 Total mass (wet) (including compartment contents) 1.797593135e+308 Kg
5 Total mass (without compartment centents) 1.797593135e+308 Kg
[ Center of gravity (wet) 1.7976893135e+308 m | 1.7976893135e+308 m | 1.797653135e+308 m
T Center of gravity (without compartment contents) 1.797693135e+308 m 1.797593135e+308 m | 1.797693135e+308 m
il Center of gravity (with compartment contents in metacenter) | 1.797893135e+308 m 1.7978593135e+308 m | 1.797693135e+308 m
9 Buoyancy volume +Infinity
10 Buoyancy mass +Infinity
11 Center of buoyancy 1.7976593135e+308 m | 1.797693135e+308 m | 1.797653135e+308 m
12 Center of flotation 1.797693135e+308 m | 1.797693135e+308 m | 1.797653135e+308 m
13 Trim moment 1.7975593135e+308 N*m
14 Panel model block coefficient 1.797593135e+308
15 Projected XZ area above waterline 305.5958295 m"2
16 Center projected XZ area above waterline 69.16595658 m 3.82323368 m
17 Projected XZ area below waterline ST2.16247T m'2
13 Center projected XZ area below waterline 8019379193 m -2.953307962 m
19 Deck immersion heel angle negative side -39 deg
20 Deck immersion heel anale positive side 590 dea
| Intersection | Ange | Angle Angle
1 Righting moment zero crossing | -57.37768111 deg | 4.9828798576-007 deg | 57.38997618 deg
2 ighting moment intercept | -57.3777244 deg | 0.0001212623558 deg | 57.36992%21 deg
Moment Curves

Moment [N*m]

Se+007

-Se+007

-90 -80 -70 -60 -50 -40 -30 -20

[Righting Moment —— Heeling Moment - --|

20 30 40

Heel Angle [deg]
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Appendix 5: Condensed Static Sestra Results

Input from CMAS Command :

ANTYP =1 Static Analysis
MSUM >0 Calculation of Sum of Masses and Centroid

The singularity constant for membrane and shell elements
CSING = 1.0000E-08

Lowest accepted condition number in reduction
EPSSOL= 1.1102E-14

Input from RSEL Command :

Data types selected for storing on Results File :
- Input Interface File Records,
- displacements, sequence:
all nodes for the first resultcase, all nodes for the second resultcase, etc.
- forces and moments for beam, spring and layered shell elements, sequence:
all elements for the first resultcase, all elements for the second resultcase, etc.
- stresses (not for beam or spring elements), sequence:
all elements for the first resultcase, all elements for the second resultcase, etc.

DATE: 31-JUL-2015 TIME: 12:12:21 *tskionioniosion SEGTRA *imionitinionion PAGE: 3

*** SUMMARY OF DATA FROM INPUT AND LOAD INTERFACE FILES ***
FOR SUPERELEMENT TYPE 1 ONLEVEL 1

The superelement has

13209 subelements
11311 nodes

6 specified (fixed) degrees of freedom
67860 internal (free) degrees of freedom
totally
67866 degrees of freedom

2 loadcases
Side information for hydropressure is given

The following kinds of loads are given:
gravitational load

The following basic elements are given:
1797 2 node beam elements BEAS
11128 4 node flat shell elements FQUS
284 3 node flat shell elements FTRS

Eccentricities are given
DATE: 31-JUL-2015 TIME: 12:12:22 ****kxrkikasnnk SEGTRA Fikkirkikikshik PAGE: 6

DATAGENERATION - SUPERELEMENT TYPE 1
SUB PAGE: 6

*** SUM OF LOADS AND MOMENTS FOR SUPERELEMENT TYPE 1 ONLEVEL 1 ***

X-LOAD = SUM OF GIVEN LOADS IN GLOBAL X-DIRECTION

Y-LOAD = SUM OF GIVEN LOADS IN GLOBAL Y-DIRECTION

Z-LOAD = SUM OF GIVEN LOADS IN GLOBAL Z-DIRECTION

X-MOM = SUM OF LOCAL MOMENTS ABOUT GLOBAL X-AXIS

Y-MOM = SUM OF LOCAL MOMENTS ABOUT GLOBAL Y-AXIS

Z-MOM = SUM OF LOCAL MOMENTS ABOUT GLOBAL Z-AXIS

X-RMOM = SUM OF MOMENTS ABOUT GLOBAL X-AXIS FROM GIVEN LOADS AND MOMENTS
Y-RMOM = SUM OF MOMENTS ABOUT GLOBAL Y-AXIS FROM GIVEN LOADS AND MOMENTS
Z-RMOM = SUM OF MOMENTS ABOUT GLOBAL Z-AXIS FROM GIVEN LOADS AND MOMENTS

LOADCASE X-LOAD Y-LOAD Z-LOAD X-MOM Y-MOM Z-MOM X-RMOM Y-RMOM Z-RMOM
1 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
2 5.6245E-13 -7.2831E-14 -1.4419E+07 -6.7387E+01 -3.5514E+02 -5.3707E-14 1.1082E+02 1.1732E+09 -4.8588E-12
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DATE: 31-JUL-2015 TIME: 12:12:23 *#*tissrsionsns SESTRA *hiwirsirirsink

DATAGENERATION - SUPERELEMENT TYPE 1
SUB PAGE: 7

Appendix 5: Condensed Static Sestra Results (continued)

*** SUM OF MASSES AND CENTROID FOR SUPERELEMENT TYPE

1 ON LEVEL 1 ***

MASS MATRIX IN GLOBAL COORDINATE SYSTEM (OF THE SUPERELEMENT):

1.47032E+06
0.00000E+00
0.00000E+00
0.00000E+00
7.92487E+06
4.56943E+01

0.00000E+00
1.47032E+06
0.00000E+00
-7.92496E+06
0.00000E+00
1.19631E+08

0.00000E+00
0.00000E+00
1.47032E+06
-1.81717E+01
-1.19631E+08
0.00000E+00

COORDINATES OF CENTROID:

8.1364E+01

-2.1718E-05 5.3899E+00

MASS MATRIX AT CENTROID:

1.47032E+06
0.00000E+00
0.00000E+00
0.00000E+00
-4.18065E+01
1.37613E+01

0.00000E+00
1.47032E+06
0.00000E+00
-4.18065E+01
0.00000E+00
1.42121E+01

0.00000E+00
0.00000E+00
1.47032E+06
1.37613E+01
1.42121E+01
0.00000E+00

0.00000E+00
-7.92496E+06
-1.81717E+01

1.62273E+08
-4.86859E+02
-6.20397E+08

0.00000E+00
-4.18065E+01
1.37613E+01
1.19557E+08
-1.96539E+03
2.44104E+07

7.92487E+06
0.00000E+00
-1.19631E+08
-4.86859E+02
1.27987E+10
-1.89948E+02

-4.18065E+01
0.00000E+00
1.42121E+01
-1.96539E+03
3.02224E+09

-4.36237E+02

4.56943E+01
1.19631E+08
0.00000E+00
-6.20397E+08
-1.89948E+02
1.28108E+10

1.37613E+01
1.42121E+01
0.00000E+00
2.44104E+07
-4.36237E+02
3.07705E+09

DATE: 31-JUL-2015 TIME: 12:12:23 ****kkkkdkdkkddk GESTRA Frrirrkikiiiik

There are

DATAGENERATION - SUPERELEMENT TYPE 1

6 3-noded shell or membrane elements with bad element shape.

The ratio of the largest edge to the smallest height is 4.0 or larger.

- COMPUTATION IS CONTINUED.

*** Estimated size of stiffness matrix for superelement  1:

*** Estimate of total size of stiffness matrices for new superelements:

12140874 variables

12140874 variables

DATE: 31-JUL-2015 TIME: 12:12:23 ¥k GESTRA Frriirkkkikiik

REDUCTION MODULE - SUPERELEMENT TYPE 1

- STIFFNESS FACTORIZATION PERFORMED BY MULTIFRONT EQUATION SOLVER -
- LOAD SUBSTITUTION PERFORMED BY MULTIFRONT EQUATION SOLVER -
DATE: 31-JUL-2015 TIME: 12:12:24 ¥k GESTRA *rxxrrrrikrrrrx PAGE: 10
STATIC ANALYSIS OF STRUCTURE

Results file name: 20150731_121201_R1.SIN
PAGE: 11

DATE: 31-JUL-2015 TIME: 12:12:25 *****kkdkdkkidr GESTRA *rxxrrrrrrrrrrx

RETRACKING MODULE - SUPERELEMENT TYPE 1
THE STRUCTURE SUB PAGE: 2
REACTION FORCES IN NODES WITH SPECIFIED (FIXED) DEGREES OF FREEDOM.

NODES MARKED WITH AN ASTERISK (*) TO THE RIGHT HAVE A LOCAL COORDINATE SYSTEM.

LOADCASE (INDEX) NODE NO. X Y Y4 RX RY RZ
1 2659 0.00000E+00
4782 0.00000E+00 0.00000E+00

6487 0.00000E+00 0.00000E+00 0.00000E+00
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2 2659 5.35821E+06
4782 -8.70852E+00 -2.02488E+06
6487 3.42754E-04 8.70869E+00 1.10856E+07

DATE: 31-JUL-2015 TIME: 12:12:25 *aaaddcaoonks SESTRA oo PAGE: 12

RETRACKING MODULE - SUPERELEMENT TYPE 1

THE STRUCTURE SUBPAGE: 3

SUM OF REACTION FORCES FROM SPECIFIED DEGREES OF FREEDOM.

THE FORCES AND MOMENTS ARE REFFERED TO THE COORDINATE SYSTEM OF THE ACTUAL SUPERELEMENT.
Appendix 5: Condensed Static Sestra Results (continued)

LOADCASE (INDEX) X Y 4 RX RY Rz

1 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
2 3.4275E-04 1.7241E-04 1.4419E+07 -4.3453E-08 -1.1732E+09 1.8168E+02

SUPERELEMENT TYPE: 1ACTUAL ELEMENT: 1
HAS BEEN STORED ON RESULT FILE

SUB PAGE: 1
SUM OF GLOBAL LOADS AND MOMENTS

LOADCASE (INDEX) X Y 4 RX RY RZ

1

0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
2

5.6245E-13 -7.2831E-14 -1.4419E+07 1.1082E+02 1.1732E+09 -4.8588E-12

DATE: 31-JUL-2015 TIME: 12:12:26 *tskiominiosin SEGTRA *iminitininion PAGE: 14
RETRACKING MODULE - GLOBAL DATA
SUBPAGE: 2

SUM OF REACTION FORCES AND MOMENTS

GIVEN IN THE GLOBAL COORDINATE SYSTEM OF THE TOP LEVEL SUPERELEMENT

LOADCASE (INDEX) X Y Z RX RY Rz

1 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
2 3.4275E-04 1.7241E-04 1.4419E+07 -4.3453E-08 -1.1732E+09 1.8168E+02

DATE: 31-JUL-2015 TIME: 12:12:26 *xskionisioxion SESTRA *kimionisininion PAGE: 15

RETRACKING MODULE - GLOBAL DATA
SUB PAGE: 3

DIFFERENCES BETWEEN SUMMED LOADS AND REACTION FORCES

LARGER THAN 0.00E+00 FOR TRANSLATIONAL COMPONENTS AND LARGER THAN 0.00E+00 FOR ROTATIONAL COMPONENTS

LOADCASE (INDEX) X Y Z RX RY Rz

2 3.4275E-04 1.7241E-04 3.7532E-05 1.1082E+02 -6.4972E+02 1.8168E+02

TOTAL TIME CONSUMED IN SESTRA CPUTIME: 838 CLOCKTIME: 5.16 CHANNEL TIME: 0.00
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Appendix 6: Condensed Eigenvalue Sestra Results

Type of Analysis :

Eigenvalue Solution by Lanczos Method
Retracking
Input from CMAS Command :
ANTYP =2 Dynamic Analysis
MSUM >0 Calculation of Sum of Masses and Centroid

The singularity constant for membrane and shell elements
CSING = 1.0000E-08

Lowest accepted condition number in reduction
EPSSOL= 1.1102E-14

Input from EIGL Command :

Specification of eigenvalues to be calculated:
ENR = 10 eigenvalues are demanded.

MAXO 50 Maximum number of iterations.
NBLO 2 Blocksize.
NFIG 5 No. of digits of accuracy.

IU = 0 The stiffness matrix is triangularised.
PRIN 0O Print of eigenvalues.

Input from RSEL Command :

INTERPRETATION OF ANALYSIS CONTROL DATA
FOR SUPERELEMENT TYPE 1 ONLEVEL 1

Input from DYMA Command :
IMAS = 1 Consistent mass matrices from the subelements are demanded.

*** SUMMARY OF DATA FROM INPUT AND LOAD INTERFACE FILES ***
FOR SUPERELEMENT TYPE 1 ONLEVEL 1

The superelement has

13209 subelements

11311 nodes

6 specified (fixed) degrees of freedom

67860 internal (free) degrees of freedom

totally 67866 degrees of freedom
2 loadcases

Side information for hydropressure is given
The following kinds of loads are given:
gravitational load

The following basic elements are given:
1797 2 node beam elements BEAS
11128 4 node flat shell elements FQUS

284 3 node flat shell elements FTRS

Eccentricities are given

*** SUM OF LOADS AND MOMENTS FOR SUPERELEMENT TYPE 1 ON LEVEL 1 ***

X-LOAD = SUM OF GIVEN LOADS IN GLOBAL X-DIRECTION

Y-LOAD = SUM OF GIVEN LOADS IN GLOBAL Y-DIRECTION

Z-LOAD = SUM OF GIVEN LOADS IN GLOBAL Z-DIRECTION

X-MOM = SUM OF LOCAL MOMENTS ABOUT GLOBAL X-AXIS

Y-MOM =SUM OF LOCAL MOMENTS ABOUT GLOBAL Y-AXIS

Z-MOM = SUM OF LOCAL MOMENTS ABOUT GLOBAL Z-AXIS

X-RMOM = SUM OF MOMENTS ABOUT GLOBAL X-AXIS FROM GIVEN LOADS AND MOMENTS
Y-RMOM = SUM OF MOMENTS ABOUT GLOBAL Y-AXIS FROM GIVEN LOADS AND MOMENTS
Z-RMOM = SUM OF MOMENTS ABOUT GLOBAL Z-AXIS FROM GIVEN LOADS AND MOMENTS

LOADCASE X-LOAD Y-LOAD Z-LOAD X-MOM  Y-MOM Z-MOM X-RMOM Y-RMOM Z-RMOM

1 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
2-9.1138E-12 4.8423E-12 -1.4419E+07 -8.3358E+01 -3.5649E+02 2.3386E+01 2.0254E+02 1.1732E+09 7.0997E+01

DATE: 31-JUL-2015 TIME: 12:53:13 *¥¥x¥skkssakacx GEGTRA ¥ ¥xddaxcxxixkx PAGE: 7

*** SUM OF MASSES AND CENTROID FOR SUPERELEMENT TYPE 1 ON LEVEL 1 ***
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Appendix 6: Condensed Static Sestra Results (continued)

MASS MATRIX IN GLOBAL COORDINATE SYSTEM (OF THE SUPERELEMENT):

1.47032E+06 1.25933E-12 9.48871E-13 1.39642E+01 7.98233E+06 9.95754E+00
1.25933E-12 1.47032E+06 -7.03162E-14 -7.98239E+06 -7.45105E+00 1.19631E+08
9.48871E-13 -7.03162E-14 1.47032E+06 -2.06529E+01 -1.19631E+08 -7.23972E+00
1.39642E+01 -7.98239E+06 -2.06529E+01 1.61611E+08 -5.49188E+02 -6.25039E+08
7.98233E+06 -7.45105E+00 -1.19631E+08 -5.49188E+02 1.27983E+10 1.38814E+03
9.95754E+00 1.19631E+08 -7.23972E+00 -6.25039E+08 1.38814E+03 1.28098E+10

COORDINATES OF CENTROID:

8.1364E+01 -1.0409E-05 5.4290E+00

MASS MATRIX AT CENTROID:

1.47032E+06 1.25933E-12 9.48871E-13 1.39642E+01 -3.00585E+01 -5.34768E+00

1.25933E-12 1.47032E+06 -7.03162E-14 -3.00585E+01 -7.45105E+00 2.46832E+01

9.48871E-13 -7.03162E-14 1.47032E+06 -5.34768E+00 2.46832E+01 -7.23972E+00

1.39642E+01 -3.00585E+01 -5.34768E+00 1.18274E+08 -2.34586E+03 2.44419E+07
-3.00585E+01 -7.45105E+00 2.46832E+01 -2.34586E+03 3.02124E+09 1.35128E+03
-5.34768E+00 2.46832E+01 -7.23972E+00 2.44419E+07 1.35128E+03 3.07613E+09

DATE: 31-JUL-2015 TIME: 12:53:13 *¥¥¥x¥xtcxciik GEGTRA *x ki PAGE:

DATAGENERATION - SUPERELEMENT TYPE 1
*** Estimated size of stiffness matrix for superelement  1: 107895744 variables
*** Estimate of total size of stiffness matrices for new superelements: 107895744 variables

DYNAMIC ANALYSIS OF STRUCTURE
- EIGENVALUEPROBLEM SOLVED BY LANCZOS METHOD

DATE: 31-JUL-2015 TIME: 12:54:32 *¥¥¥x¥sxcxicik GEGTRA *xdxiiiikikikk PAGE:

DYNAMIC ANALYSIS OF STRUCTURE
*EIGENVALUES *

* *

*FREQUENCIES *

ALL EIGENVALUES BEING CAL-
CULATED ARE PRINTED TOGE-
THER WITH THE CORRESPONDING
FREQUENCIES AND PERIODS.
FREQ = SQRT(EIGENV)/(2.*PI)

PERI = 1./FREQ

| | | | |

| NO. | EIGENVALUE UNIT: (SEC)-2 | FREQUENCY UNIT: HERTZ | PERIOD UNIT: SEC |
| | | | |

| | | | |

| 1 | 0.7362895E-05 | 0.000 | 2315.55742 |

| 2 | 0.2850339E+01 | 0.269 | 3.72162 |

| 3 | 0.2859708E+01 | 0.269 | 3.71552 |

| 4 | 0.3059905E+01 | 0.278 | 3.59191 |

| 5 | 0.3460258E+01 | 0.296 | 3.37774 |

| 6 | 0.3503785E+01 | 0.298 | 3.35669 |

| 7 | 0.5178583E+01 | 0.362 | 2.76105 |

| 8 | 0.7079450E+01 | 0.423 | 2.36146 |

| 9 | 0.1366105E+02 1 0.588 | 1.69996 |

| 10 | 0.1415003E+02 | 0.599 | 1.67033 |

| | | | |

DATE: 31-JUL-2015 TIME: 12:54:32 ¥¥¥¥x¥xdxicaix GEGTRA *xdixiikikikikk PAGE:

DYNAMIC ANALYSIS OF STRUCTURE
SUB PAGE: 3
Results file name: 20150731_125244_R1.SIN

SUPERELEMENT TYPE: 1 ACTUAL ELEMENT: 1
HAS BEEN STORED ON RESULT FILE

TOTAL TIME CONSUMED IN SESTRA CPU TIME: 119.72 CLOCK TIME:  89.78 CHANNELTIME:  0.00
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