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Analytical Study of The Torsional performances of strengthened
Reinforced concrete beams using Textile-Reinforced Mortar (TRM)

Dr. Roula Taha*
Dr. lhssan Tarsha**

OABSTRACT O

Strengthening reinforced concrete (RC) elements is vital for maintaining
aging infrastructure and meeting modern standards. While conventional
design focuses on axial, shear, and bending actions, torsion can be critical
in certain RC beam configurations. Techniques like Fiber-Reinforced
Polymers (FRP) and Textile-Reinforced Mortar (TRM) are used to
enhance torsional performance, though research on their effectiveness
remains limited.

This study examines investigates the effect of (TRM) with basalt fiber
textiles on RC beams’ torsional resistance of selected RC beams. An
analytical model compared one unstrengthened beam with two beams
strengthened using a single basalt fiber layer (0.064 mm diameter, 25x25
mm mesh) in two- and three-sided wrapping. The results showed
significant stiffness and torsional strength gains, with three-sided wrapping
achieving a 65% strength increase and delayed cracking. Two-sided
wrapping improved performance but suffered from debonding at the
concrete—strengthening interface.

Key words: Textile-Reinforced Mortar, Torsion, Strengthen, Basalt -
based textile, ABAQUS.

*Doctor, Department of Structural Engineering, Faculty of Civil
Engineering, Al-Wadi International University, Syria.

**Professor, Department of Structural Engineering, Faculty of Civil
Engineering, Homs University, Syria.
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