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e Steel tubes
* High slenderness

* Bolted and/or welded

connections
* Multiple load cases (combined)

* Fatigue
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ANSYS Solution

A single workbench project with different analysis
systems:

* Static

* Prestressed Modal (vibration)

* Submodel (details with Fatigue)

*  Dynamic

* Load Cases Combination
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Geometry setup

ANSYS Spaceclaim DirectModeler

— Initial geometry solid 3D
— Midsurface extraction

— Clip with volume to isolate one

node
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Static and Prestressed Modal O

Static load

e Earth Gravity

* Load from cables

* Fixed at the bottom

Static Analysis results Mode shapes (first 4)
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Submodel with Fatigue

Results:
e Equivalent stress
* Fatigue Life
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Load (displacements ) are
transferred from the Static
Analysis (cut boundaries)
Note (added

ANSYS UGM 2017




Load Cases Combination

Gravity Load Wind Load

Snow Load

e Results are linearly combined

.
* No need of resolve .
 Wind load applied via ACT
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WindLoad ACT

* ACT extension free to
download from our App
Store

* It calculates the pressure
exerted to structure (shell
model) based on the
velocity profile

 The pressure is then
applied as varying pressure
load
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Dynamic Analysis

Boundary conditions:

* Same as in the static
analysis

* Load from one cable is
removed at 0.1sec

e Structure is then set
free to vibrate
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Weirs Pump Station

Scouring Oil Spilling
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World Trade Center Collapse
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Fluid — Structure

Electro — Thermal
(Fluid Cooling)
? Fluid — Structure A \
(Thermal)

. L i
Structural Fluid Flow zvrve:::r::lfh
i Analysis
Analysis 4 Electromagnetics
/\ Electro — Thermal — Structure
External Data Multiphysics Methods:
Single Solver Architecture
Data Transfer

One-Way Coupling
Two-Way Co-Simulation
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FSI Workflows

Physical Modeling Approaches

Coupling
A
Biomedical,
> 2 membranes, highly
g 2 deformable solids, ...
A J
Vortex induced vibrations, ...
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& Blade deformations, rigid bodies, ...

S CHT, small deformations (excluding turbulence induced), ...
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> Numerical
1-way 2-way Coupling
(uncoupled) -
Explicit Implicit
Iterative
Fully Coupled
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Dam: Fluid + Structural Analysis
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Dam: Fluid + Structural Analysis

Water Velocity Pressure
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Dam: Fluid + Structural Analysis

Fluid Elevation Streamlines
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