Examples of Capabilities in the SOLVIAe Finite Element System

Eccentric Stiffeners of Shells under Large Displacements

The 3D co-rotational BEAM element in SOLVIA is
very effective. It is based on the assumption of small
strains and can be used when the rotations are small
or very large as well as for buckling analysis. The
nodes and the shear center need not coincide with
the centroid so the BEAM element may conveniently
be used for stiffeners.

Model B105 with applied load.

In example B105 of the Nonlinear Verification Manual
the BEAM element is used to model a stiffener of a plate
under a corner load, see the figures below. The results
are in good agreement with a reference solution and with
a model where total Lagrangian 9-node SHELL elements
are used both for the plate and for the stiffener.

BEAM user section.

B105 BEAM ELEMENT AS ECCENTRIC STIFFENERS OF A THIN-WALLED STRUCTURE

ORIGINAL ——— 0.1 z

TIME 1 L

ZONE Y700 X
4 S 6

_FORCE
100
SOLVIA-PRE 03 SOLVIA ENGINEERING AB

B105 BEAM ELEMENT AS ECCENTRIC STIFFENERS OF A THIN-WALLED STRUCTURE

t

SCALE —— 1.00E-02
™ ELEMENT GROUP 2
SECTION 1
Calculated data:
sp SPI=1 3356E-07
lope TPI=3 0563E-08
= AREA=4.2500E-04
PHI=32.05
User input data:
RI=Approximate
RI=4.9696E-09
SPAREA=0.000
TPAREA=0 000
SUSC=2.5000E-03
TUSC=-4.7500E-02
] SOFFSET=8.2353E-03
S TOFFSET=-3.6765E-02
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Load-displacement curve.

Deformed mesh with a load of 16760 N.
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B105 BEAM ELEMENT AS ECCENTRIC STIFFENERS OF A THIN-WALLED STRUCTURE
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Element point line A-STIFFENER and axi

al stress along the line at the first step.
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