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1 Preface

The provided KRASTA model ,KRASTA small example* is a virtual model of a shiploader. The only
purpose of this model is to demonstrate selected capabilities of KRASTA. The model itself is highly
simplified and essential loads and structural details are missing. The model is not meant as an
example on how to map a real structure on a KRASTA model.

This example was created with KRASTA 9.6. Older KRASTA versions may lack features mentioned in
this document.

2 KRASTA basics

2.1 Screen layout
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2.2 Units
Units can be changed at any time even when object dialogs are open. Main menu:

Option > Units

2.3 Languages

The language can be changed at any time for the user interface (dialogs, menus etc.), result output and help
file. Main menu:

Option > Languages
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2.4  Sizes of text and graphic elements, colors
The graphic display can be customized. Main menu:

Display > Screen
Display > Colors

2.5 Changing the model view

You may rotate the display of the graph|cs window with the dlsplay buttons in the second button row.
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From KRASTA 9.6 on dynamic rotate and zoom is available, please check the manual for the keyword
“Orbit”.

2.6 Selecting nodes and beams

Activate the according selection mode for beams or nodes. In KRASTA you may select, unselect or invert
beams and nodes by clicking in the graphic window. The corresponding buttons to change the selection
mode can be found in the first button row.

| _| e ;| d g [Ausleger J |wuuonn -l
Miriimal hd

g DK RO e e N s S N Y S =l e .
B aum minimisrern |

3 The example model
3.1 Opening the model

If the model is still in a zip file choose from the main menu: File > Unpack and open. Navigate to the
zip file and press the open button. KRASTA unpacks the zip file and opens the model files.

If you have already unpacked the zip file choose from the main menu: File > Open.

3.2 Exploring the Geometry

Change the model view (see 2.5) to get an impression of the global structure. You may switch on and
off additional information for the graphics window, e.g. cross sections, beam and node names, support
conditions and joints. Click on the button "display settings" (eye icon) and activate the desired options.
“Display settings” may be saved and recalled for a faster workflow in the left selection box. Some
“display settings” have already been saved during the modeling of the example.
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Display settings in the example model:

Minimal — Standard display setting with nodes and beams

Cross sections: Cross sections are drawn on the beams

Jnts Supps Axis: Beam joints, node support conditions and beam local axes are drawn
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The model consists of 7 different subsystems which can be moved relative to each other. To get an
idea on the different subsystems select a subsystem factor smaller than 1 (0.9 will do in most cases)
and switch on “Connections” on the “Coord./Subs.” Tab of the “display settings” dialog.

i Display settings = =

Structe | Coord./Subs. | Load/Mass ] Losd Case Result | Extr. Results ] Eigen Vect. }

Coordinate Systems
™ Global
[ Subsystem |[al|] j

\é I¥ Connections |[al|] j

Subsystem Factar 3 -

w with node ™ Constraint conditions

' with bean I Hidden Lines

aK ‘ Cancel | Apply ‘

Various working positions have been included in the model as “Situations”. You can switch through the
situations with the top right selection box. Once this selection box has focus you may use the arrow up
and down keys to move within the selection.

ass Cross Section Material Calculation Result Proof Opti Modal Analysis 7
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3.3 Masses
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Masses are entered as “basic mass cases” where you can put node/beam masses on nodes/beams or
apply a mass factor to the structural mass of (parts of) the structure. The masses are usually taken
from parts lists or are estimated from earlier projects. To see the mass distribution and the sum drag
the mass case from the tree and drop it on the graphics window. To switch off the mass display select

“minimal” from the saved display settings.
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node display with node boxes:
bean display with beam axis;

masses, mass case: S81 Portal

total of mode masses s
tolal of bean conceatrated masses -
total of distributed masses :
total of all masses

centre of gravity

-8 (k9]

7562.317 [kg]
7562.317 [¥g]
-e,

197.2, 319%.8 [mn]

meaNkgsec T - FZ60) NE% T0% 1050

Basic mass cases are combined into combination mass cases depending on the required

combinations for load cases.

3.4 Loads

Various load types are available for basic load cases. Most common are acceleration load cases
where you accelerate (gravity, drive or slewing acceleration) mass cases. You can also apply node
and beam loads as well as other loads. See image below for an overview of load types.

28|

.
%' Select Type of Load

Beam Load

Beam Predeformation
Mode Load
Temperature
Acceleration/D eadweight
Wind [bearn)

Wind [hode)

Faope

Linear Beam Predeformation
Parabolic Eeam Predeformation

Cancel |
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Drag the load cases from the tree and drop them to the graphics display to visually check the loads.
To switch off the loads display select “minimal” from the saved display settings.
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Basic mass cases can be combined to combination mass cases.

Logic load cases apply a permutatlon logic to a set of load cases, such as “exactly one”, “one or

LT

none”, “all possible combinations” or “all”.

In the example the logic load case “LC H” is the topmost load case that we use for result evaluation. It
includes dead load (always), drive acceleration (+/-), Live load (all possible permutations) and slewing
acceleration (+/-). This load case expands to 12 different permutations.

LC

.0 * DL Total BLC

.0 * Driving +/- LLC Exactly One
(+/-)1.0 * Drive Accel BLC

.0 * LiveLoad LLC One or None
1.0 * LiveLoad 1 BLC
1.0 * LiveLoad 2 BLC

1.0 * Slewing +/- LLC Exactly One

+/-)1.0 * Slewing Accel BLC

= oo

[

3.5 Kinematics, Orientations, Situations

With “kinematics” you can move subsystems relative to each other, e.g. luffing of the boom. The
defined kinematics are used in “orientations” to achieve a certain working position. “Orientations” are
the geometric definition of the working position.

“Situations” are important objects as they define the working state of the structure for the solver.
“Situations” include an “orientation” and eventually a list of active load cases and a list of inactive
beams. “Situations” are calculated by the solver and are used in evaluation pattern for results and
proofs.
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The following table shows the situations used for the model.

situation slewing luffing
[°] [°]
Out of service 0 80
S+00 L+00 0 0
S+00 L+15 0 15
S+00 L-18 0 -18
S+45 L+00 45 0
S+45 L+15 45 15
S+45 L-18 45 -18
S+60 L+00 60 0
S+60 L+15 60 15
S+60 L-18 60 -18
S-45 L+00 -45 0
S-45 L+15 -45 15
S-45 L-18 -45 -18
S-60 L+00 -60 0
S-60 L+15 -60 15
S-60 L-18 -60 -18

3.6 Solving the model

“Calculation suites” manage the solvers. In calculation suites you can select the situations to solve, the
solver and the theory. In the example the calculation suite “PAS linear” is prepared to solve all
situations with solver “PAS IV” with linear theory.

To solve the model expand the “Calculation suite” branch in the object tree, click with the right mouse
button on “PAS Linear” and choose “Apply”.

wm s L
3" Calculation Suite = e S|
Name PAS Linear Comment a Infarmatian
Options Salver
¥ Calculate immediately ™ Clear results befare ™ Clear calc log before Bas 1l £ inear £ Th2
Verbosiy Lavel [
FAS IV & linear " Th 2
Situations
Avallable Calculate RIED ® e el
i $Uncertain - In Service Situation List
Dut OF Service All> [lut Of Service Situation List
S+00 L+00,
5400 L+15 L
5+00 L-18. T Add >
S+45 L+00
5+45L+15
545118, [ B |
S+60 L+00,
5460 L+15
5460118, < cm |
Edit Up Down
o | Exccule Cancel |
|Executable
5

After the solver run is done please check the calculation log for warnings and errors. You can find the
calculation log in the main menu: “Calculation” > “Show log file...”
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3.7 Result evaluation
3.7.1 Results for basic and combination load cases

Results for basic and combination load cases can be switched on in the “display setting” dialog. The
following results are available.

For beams: Inner forces, beam deformations, bending line
For nodes: support forces

Logic load cases are not available in this dialog, as they usually expand to more than one load
permutation.

%" KRASTA 9.6.0.4261 - TABerechnung\BeP Schiff-belade\RRASTA small xamplekra < e _— ]

File Edit View Selection Construction Property List Subsysters Load Mass

ssSection Material Calculation Result Proof Option Modal Analysis 2
Disle gl Sso & i o] e rl el FF ] o ) @] b e =] [3:00L+00 =
[Minimal =] [Dimetie S P e I R R R e N i [N Y Sl R A

Baurn minimieren

Il T-"Berechnung\BSP SchiffsbeladerkAl 2 Display settings E‘_Iéj
Subsystems
Contocts Stuctre | CoordSubs. | Loadass  Losd Case Result | Exr. Resuts | Eigen Vet |
Cross Sections
FE) Material
Mateel e
Mass Cases viomal force -
Load Cases no Figures -
O ‘wind Profiles
Constraint Conditions View Factor o
g".’e”:a‘““ I~ Beam Deformations
tiertations
Situations beam displacemert -
[ Load Events o Figues -
D amage Accumulstion Vi Pt .
s Thil I~ Bending Line
Resuls Magrification Factar Gl
Prooks
[ Text Documertations Beams: [al] =
Formats
Wiew ¥ Support Farces Camponents
Figures st all - Vou o
View Factor - My My
¥z ¥z
I scale logarithmical
Nodes: [al] -
Load Event
Situation [5,00 00, -
Load Case [pL Towm BLC > Content
Plat figures [ir default format hd
I~ considerconstaink condons 42.9 35
I Hidden Lines :
oK Cancel [ 120.4
- |
l 18.3 | B1601
. —
node display with node boxes;
beam display with beam axis;
support forces, load case: DL Total situation: S+o@ L+00.
support forces [1888. HN],support moments [1.E+86 Hnnm]
total of all forces D -2.4414E-03, .8, 331942.68 [N]
total of all moments : [ 6., 8. [Hmm]
reference point H .0, .9, .0 [mm]
resulting noments : 533302083., -15848051., 7. [Hnm]
point of balanced overturning moments
at x-y plane: 4.7, 1606.6, -0 [nm]
<« v
[Note scale factors!

[ [ mm N kg sec G-
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3.7.2 Result controls and proofs
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Result controls and proofs are available in the object tree. Some have already been prepared. Edit

one to open the dialog.

[ Load Events

Damage Accumulation
Calc_Suitez

= Results

.pattern
Rope load

1ED [ e
[ Test Documentations
Formats
Wiew

On the left side of the dialog you can switch on the search for extreme values and select a list of
beams/nodes for which the results should be evaluated. On the right side you can control the output.
Output is possible as text results, border line or color contour.

In the lower part you define the evaluation pattern. The selected situations/loads are displayed on the
right side. Other result controls can be selected as a prototype.

’
%’ Output of Stresses

=T

Marme IE“ESS Comment - Information |
— Output
¥ Stuct. Elem.
o ettt [V Test T TAB defimited
IStresses shart LI &I
— Options for search of extreme value [ Barder Line
|w Estreme values of ; ; - E
combined stress [v. Mises] J IEdge and Extreme Yalugs LI
Tupe of Extremum maximum j iew Factar IT
Output of extreme value per section LI
~ Evaluation [¥ Colour Cantour
Forfollowing Beams — f4) Beams  [simple] | Edit | |37 of 256_ | Edt |
Evaluation for all sections LI Adaption |
Filter will not be uzed Edit |

— Ewal. Pattern

&3 Iin _pattem

j Edit | [T Evaluate each line separatly

[T and output extreme values per evaluation

Situation

IIn Service Situation List

LC H

LLC

LCH LLC

Liveload LLE

Slewing +/ LLC E

Liveload total ~ CLC

DL Total BLC < Remave |
Dirive Accel BLC

Liveload 1 BLC 2

Eontentﬂ
QK | Save and Execute I Cancel | Up Down
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The dialogs for proofs basically look the same. As proofs are standard specific, standard dependent
controls can be found in the top left of the dialog. For proofs of fatigue you usually find “loading

groups” and “notch cases” here.

%’ Proof of Fatigue DIN 15018

| h
=

Cormment

Name  [15018 BE K4,

Information |

»

— Proaf of — Output 4
Loading Group Detailz |
IBE 'l ¥ Stuct. Elern.
[~ wWelded Joints .
v
Default Notch Cond. ¥ Test [™ TAB delimited
Classification I Worst case
k4 - Signa v IDIN 15018 sigrna LI Edit |
Tau | | Join 1508 tau =] Edi__|
Combirned r IDIN 15018 res LI Edit |
Simplfied [~
— Options for search of walue: [~ Border Line E
il
I Edge and E xtreme Yalues LI 03
View Factar I 1.0 b
Output of extreme value per section LI
— Bl [V Colour Contour
For following Beams $all_Beams [simple] | Edt | |97 of 256_ | Edit | p
E waluation for all zections LI #daption |
Filter will not be used Edit | Remave | P
—Ewal Patterm

&3 Iin _pattemn

LI Edit I ™ Evaluate each line separatly

[T and output extreme values per evaluation

Situation

Iln Service Situation List

LCH

LLC

LCH LLC

Liveload LLC

Slewing + LLC E

Liveload total — CLC

DL Tatal BLC < Remaove
Dirive Accel ELC

Liveload 1 BLC i

Eontentﬂ
)8 | | Save and Execute | Cancel | Up Dowin I

-

In the example we evaluate load case “LC H” in 15 “in service” situations and dead weight only for the
“out of service” situation. Altogether we evaluate 15*12+1 = 181 load permutations.
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The text output usually consist of
- aheader, with description of options and result items
- aresult table
- alist of permutations with which you can identify governing load permutations

When you “right click” on a permutation you can create according load events or combination load
cases for further evaluation of this permutation.

- Pifi bl o PR ACT m -
|_ a1 Pages, maximum 104 Lines, 115 Columns
Lc| File Edit
1 Hode Hame Lf Fx Fy Fz Hx My Hz opt
ien
o Portal
Sup +x+y 155 -29676.21 -4727 .66 186572.8 .8 -1.7886E+87 .8 n
90 -7830.14 -1474.69 57289.89 .8 -4218888.87 .8 n
Sup +x-y 181 -14536 .83 5189.57 78860.082 .8 -8721617.19 .8 n
5 1195.56 3149.97 31541 .29 .8 71733447 .8 n
Sup -x+y 78 29770.90 -4781.49 186634.73 .8 1.7862E+87 .8 n
167 6988 .11 -1479.75 SoLn2 42 .8 W192866.7 .8 n
Sup -x-y 181 14558.67 5168.23 Tahhy 47 .8 B738486.25 .8 n
12 -1136. 65 3138.7 27896.37 .8 -681629.76 .8 n
Sup -x+y 78 207768.90 -4781.49 186634.73 .8 1.7862E+87 .8 a
Sup -x-y 12 -1136.65 3138.7 27896.37 .8 -681629.76 .8 a
description of load ey
5: load case: LC H situation: $+08 L+88.
1.8 = DL Total 11.682.2813 11:17
* Drive Accel 11.82.2013 11:17
- * Liveload 2 11.62.2813 11:17
1. * Slewing Accel 11.82.2813 11:17
12: load case: LC H situation: S+88 L+00.
1.8 = DL Total 11.82.2013 11:17
-1.8 * Dpise fanat 44 QN nGan 4.4
1.8 * Li create load event "LE. 12" with equiv. combination load case
-1.8 = 81 create load event "LETHI 12" with lead case PAS 2nd Order Theory
¥8: load case:
1.8 = DL create equiv. combination load case "Perm. 12."
1.8 = Dr
1.8 * Li create equiv. load case PAS 2nd.Order Theory "Perm THI  12."
-1.8 * 51
LT:H load case: Copy descriptionen of load event 12 into clipboard
1.8 = DL Copy descriptionen of all load events inte clipboard -
d Copy entire text into clipboard b
\
" 1 1 i}

If you choose “TAB delimited” text output you can copy and paste the text output to a spread sheet live
MS Excel to process the results externally.
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