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Design and calculation of modern fibre reinforced
composite structures require efficient tools.
Furthermore, the consideration of failure plays an
important role in the dimensioning process. TRAVEST
establishes a fast and accurate methodology to
calculate the full 3D stress tensor needed for the
failure analysis, based on a 2D shell analysis. In
addition to mechanical loading, thermal loads can be
considered. For general and easy use the procedure
is embedded in the MSC.PATRAN environment.

TRAVEST

A computational tool for
TRANnsVErse STress and
failure calculations of
composite structures based
on a 2D shell analysis
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Improved transverse stiffness

In order to get most accurate results using standard
shell elements, improved transverse shear stiffness
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MSC.PATRAN database. Then the global Finite
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Loads and boundary conditions

Loads and Boundary Conditions have an effect
on the transverse stress results calculated by
TRAVEST. Standard functionality should be
used to generate the required restraints and
loadings. Additionally thermal loads can be
defined. TRAVEST uses the following thermal
distribution:

T(x,y,2) = TO(X,y) + Z t(x,y)

where TO(x,y) is the temperature of the middle
plane and t(x,y) the gradient in transverse
direction.

Failure criteria

Currently 5 failure criteria for unidirectional
composite layers under 3D stress are
implemented in this version of TRAVEST:

1. Tsai-Wu criterion (TSW),
which does not determine the failure mode and

2. Criterion of Hashin (HAS)

3. Invariant Approach of Cuntze (IAC)
4. Parabolic Criterion of Puck (PCP)
5. Simple Parabolic Criterion (SPC),

which distinguish between the failure modes
Fiber Fracture (FF) and
Inter Fiber Fracture (IFF). X

Margin of Safety

The failure criteria are macro-

mechanical stress-based. Failure occurs for

F (fs (0)-6) 21, f5 (o) is computed as the reserve
factor by which a stress state has to be multiplied
to make the left side of equal to 1. Since the
reserve factor becomes infinite for the
numerically more advantageous reciprocal failure
index or material effort of is used. The well
known Margin of Safety (MoS) links to both
parameters:

MoS=f, —1=1/f, -1
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