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Polymer and concrete matrix composites reinforced by knitted fabric were investigated. Such 

materials are mechanically non-linear with a high dynamic energy absorption possibility. 

Precise mechanical properties appreciation and prediction are important for materials use in 

novel structures. Two different approaches were executed for mechanical properties 

evaluation - numerical (FEM) structural modeling, based on reinforcement and matrix 

mechanical and geometrical properties (were measured experimentally) and direct 

experimental mechanical properties measurements. Similarly numerical probabilistic 

structural modeling results were compared with material direct experimental strength 

measurements. Both approaches were compared and comparison results were discussed.  

Glass fibers yarns were used for knitted fabric preparation. Knitted fabric was prepared 

experimentally. Prepared sample of the knitted glass fiber fabric is shown in the Fig.1. 

 

 
 

Fig. 1. Glass fiber knitted fabric sample. 
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Thermoset matrix composite plates (5 layers, 2.2 x 10–3 m thick), reinforced by the glass 

fabric, were manufactured using acrylic resin. Rectangular specimens 25 × 250 mm were cut 

out of the plates for tensile tests under different directions to knitted fabric orientation (angles 

0°, 45°, 90°). 

The 3D geometrical modeling of the knitted fabric was based on the Leaf and Glaskin 

approach, FEM 3D unit cell (of the glass fabric reinforced composite) model was elaborated 

(see Fig. 2) and materials elastic properties were numerically calculated on the base of yarn’s 

and matrix experimentally measured mechanical properties data. 

 

 
 

Fig. 2. Composite material unit cell. 

 

 

The numerical method [1] was used for material elastic properties prediction. Probabilistic 

structural model was elaborated for material strength prediction. Similar ways were 

elaborated knitted fabric reinforced composites with concrete matrix. Three different strength 

and elastic properties concrete matrix were investigated. Thin (1.5 cm, 3 layers) plates as well 

as 10cmx10cmx40cm prisms (with 5 layers) were elaborated and experimentally investigated. 

Experimental results were compared with performed numerical simulations. 

 

Acknowledgement 

This work has been supported by the European Social Fund within the Project No. 

2013/0025/1DP/1.1.1.2.0/13/APIA/VIAA/019 “New “Smart” Nanocomposite Materials for 

Roads, Bridges, Buildings and Transport Vehicle”. 

REFERENCES 

[1] A. Krasnikovs, O. Kononova, A. Machanovskis, V. Zaharevskis, P. Akishins and S. 

Ruchevskis Mechanical Properties Characterization for Composite Reinforced by Knitted 

Fabric using Inverse Technique. Part 2. Mechanical properties experimental evaluation 

by frequency eigenvalues method. Journal of Vibroengineering, Vol. 14, Iss.2, pp 691-

698, 2012. 


