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Laboratory Evaluation of the Flexural Performance of Cementitious Composites
Reinforced with 3D Circular Weft-Knitted Fabrics and Behavioral Simulation

Bent Al-Hoda Adousi*, Seyed Abbas Mirjalilil*, Mostafa Adrousi?
Faculty of Textile Engineering, Yazd University
2Faculty of Civil Engineering, Shahid Rajaee Teacher Training University, Tehran
amirjalili@yazd.ac.ir

Abstract

Recently, there has been a growing interest in researching and utilizing cementitious composites reinforced with fabrics due to their unique
mechanical properties. In this study, three types of 3D circular weft-knitted fabrics with different weave patterns in the bottom layer were
used. The research focused on investigating the results of flexural tests on 3D fabric-reinforced composites in the laboratory, as well as
simulating them using Abaqus software and performing finite element analysis. The results indicated that the composites reinforced in the
weft direction exhibited higher flexural stress compared to those in the warp direction. Consequently, the cementitious composite reinforced
with the SF1 weave in the weft direction, cured at 23°C for 7 days, demonstrated the highest flexural strength. The simulation, using a ho-
mogenization method with a repeating unit cell and applying a modified rule of mixtures, achieved acceptable agreement in the elastic
region and was capable of predicting the flexural properties of the composite within the elastic range, showing good consistency.

Keywords: Enhanced Composites, Concrete, Weft-Knitted Fabrics, Finite Elements, Flexural Strength
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