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Abstract

This investigation deals with the suitability of 3D woven fabrics of various
constructions as reinforcement in concrete. A finite element modeling (FEM)
approach was adopted to predict maximum deformation, equivalent stress, and
ductility with different types of 3D woven fabrics. Preliminary predictions were made
with unimpregnated structures, followed by simulation of slabs impregnated with
M40 concrete matrix. Warp interlock fabric provided much more ductility than the
other two fabrics. Maximum deformation was observed for warp interlock fabric
reinforced concrete slab and minimum deformation was observed for orthogonal
fabric reinforced samples when equal loads were applied. Concrete reinforced with
angle interlock fabric showed intermediate deformation as compared to those of
orthogonal and warp interlock fabric based samples. All the reinforced concrete slabs
exhibited much higher ductility as compared to conventional steel reinforced concrete.
3D woven fabric reinforced slabs and columns exhibit lower stiffness when compared
to steel reinforced structures. The validation of predicted results with experimental

samples was found to be accurate with a minimal error of prediction.
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