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HFZ/M'(@—@)dA:HCJrHA

Introduction

m novel 1D fiber to 3D matrix coupling (beam/matrix)

m overlapping domain decomposition 29

m forces and moments of the beam are transferred u virtual work:

m static condensation procedure removes beam balance & coupling ollg = /[5,& (pe— @)+ - (0p —dp)| |C]| ds
constraints in the discrete setting ¢,

Y. (6F,.— [68]. R) + 6% : (F. — R)| |A| ds,
1/“ 8 R) + 0% (F. — B)] 4] &
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m condensed system - 2nd gradient model:
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Continuum degenerated beam formulation
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m axial shear & torsional-bending strain: _ . T .
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m virtual work:
with boundary conditions @ |r» = ¢ and dp|pe = 0.

STt — / (RN) -5¢' — (¢ x RN) -6¢ + (RM) - 5'ds.

<o

Application of multiple beams

ST — — / (ﬁ . 0Q +m - 5¢) ds —[nt,, - 6@ +m’ , - 5¢]”§ m representative volume element (RVE) for fiber reinforced plastics
ex exr

. m matrix - Mooney-Rivlin material, beam - Saint-Venant-Kirchhoff material
0

m V. Mises stress distribution
Multidimensional coupling model
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