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Short non-metallic (glass, carbon) fibre use for concrete disperse reinforcement is of
particular interest, because of much higher fibre/matrix interface area value comparing to
industrially produced steel fibres. If we want to predict fiber concrete material cracking and
post-cracking behavior, and the same time are looking for tensile strength increase and quasi-
plastic (with few % deformation without loosing load bearing capability) material post-
cracking behavior, the study of fiber/matrix interfaces in cement based composites is
important. Concrete has alkaline chemical reaction and necessity in alkaline resistant (AR)
glass fibers may be mentioned. Alkalis resistant (AR) glass fibers are available at the market
in a form of strands (bundles), similar situation is with carbon fibers too. At the same time,
chemical compatibility with concrete matrix is not so important for carbon fibers.

a) ‘ b)

Fig.1. Sample with embedded glass fiber (in concrete) for single fiber pull-out test: common
view (a); glass fiber is puling out (b).

In this investigation short glass and carbon fiber micro-mechanics in concrete matrix is under
consideration. Pull-out kinetics of single fiber was investigated (see Fig. 1.), as well as micro-
stresses in the fiber and concrete material. During performed single fiber pull out experiments
were established such process main steps: a) fiber and matrix elastic deformation with perfect
bond between fiber and matrix; b) cylindrical delamination crack growth in material between
fiber and concrete matrix; ¢) fiber break in concrete, after what free fiber end with friction is
pulling out of matrix. Numerical model based on FEM were elaborated for all three failure
steps. Numerical simulations were established mechanical background for such failure
phenomena. Were established main load bearing and failure mechanism for short glass and
carbon fiber concrete composites — single fiber puil out with simultaneous fiber failure.

101




