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1 Introduction

This example demonstrates tension/compression analysis.

The module below is analysed. Colours show that some of the vertical columns are compression-only elements while all

diagonal braces are tension-only elements.

Beam Type

; B TrussCompression
» Bl TrussTension

Figure 1-1 Module structure with tension-only and compression-only members
2 Loads
The following loads are analysed:
e LC_Gravity: Gravity

e LC_Equipm: Equipment as shown in the figure below

Figure 2-1 LC_Equipm

e LC_PointLoad: Point load as shown in the figure below
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Figure 2-2 LC_PointLoad

e LC_BlanketLoad: Blanket load as shown in the figure below

Figure 2-3 LC_BlanketLoad

e LC_LineLoad: Line load as shown in the figure below

Figure 2-4 LC_LineLoad
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Create Tension/Compression Analysis

Mame I TensComprAnalysis

[V Lock concepts after meshing o1}

v Automatically import global loadcases
r~ Available activities

¥ Meshing

[ Hull Girder Load Adjuster
[ Local Analysis

I~ wave Load Activity

[ Linear Structural Analysis
I Fi . )

|V Tension/Compression Analysis
Indep. alysis
¥ Load Results

1 FEM analysis units — 32

Length I m - l
Force kM -

Temperature I delc = l

¥ Use Sestral0

3 Tension/Compression Analysis

A tension/compression analysis is set up and run from GeniE as illustrated by the screen dumps below.

2 x]

x|

| | Activity Meniter
‘© Start I Cancel |
[~ Journal activity executions
Activity | Duration Status | Generate Input |
M % 1 - TensCompranalysis 0s Mot Started
M © 1.1-Meshing (Conditional Regenerate) 0Os Mot Started
] 1.1.1 - Delete loads Os Mot Started
q M 1.1.2 - Generate loads 0s Mot Started
O 1,1.3 - Delete mesh 0s Mot Started
] 1.1.4 - Update mesh 0s " NoT o ted
] 1.2 - Tension Compression Analysis
M P 1.3-load Results q Edit Tension/
Sestra T
sestralis
| sestraumlg

_surmimary_results b

oK I Cancel |
i | Tension/Compression Run ll |
Induded Loadca: | 2| Tension/Compression Run

Available Loadcases:

Mame |

FkiLC_BlanketLoad
FFiLC_Equipm
FiLC_Gravity
FLC_LineLoad

k:krLC_PointLoad

¥ Warp Correction {4 node elements)

[~ Continue on element shape error

Add -> |
<- Remove |

Add Al

Remove Al

¥ Use Sestra10
Max iterations

[~ Use Multifront Solver with LDL factorisation Tolerance

OK |

Clo=

-

Available Loadcases:

Na... |

¥ Warp Correction (4 node elements)

[ Continue on element shape error

[~ Use Multifront Solver with LDL factorisation Tolerance

Add ->

<-Remove

Remove All |

Induded Loadcases

FRILC_Gravity
FRILC_LineLoad

rkrLC_PointLoad

[ Use Sestra10

Manx iterations

Figure 3-1 Tension/compression analysis setup in GeniE
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4 Results

The figures below are produced by Xtract and show that the axial stress is positive only for tension-only elements and
negative only for compression-only elements. The axial stresses (SIGXX) are colour coded and labelled. Deformed
shape and loads are also shown.

Note that due to numerical issues, zero stress values appear as very small positive or negative values.
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Figure 4-1 LC_Gravity: Deformed shape, with loads — axial stresses colour coded and labelled
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Figure 4-2 LC_Equipm: Deformed shape, with loads — axial stresses colour coded and labelled
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Figure 4-3 LC_PointLoad: Deformed shape, with loads — axial stresses colour coded and labelled
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Figure 4-4 LC_BlanketLoad: Deformed shape, with loads — axial stresses colour coded and labelled

Contaurs

- Ahove
§.344e+004
4 796e+004
4.248e+004
37e+004
3.152e+004
2 B04e+004
2 D5Be+004
1.508e+004
9801
4122
-1358

l:l -GE38

#+

Below

Figure 4-5 LC_LineLoad: Deformed shape, with loads — axial stresses colour coded and labelled
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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
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