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Abstract

This research deals with the efficiency of torsional strengthening system on damaged low-strength
reinforced concrete (RC) beams using post-tensioned metal strapping (PTMS) technique on 2-phase
experiment. In phase 1, the test focused only on the first crack to determine the significant increase of
torsional strength. In phase 2, all pre-cracked beam specimens from phase 1 were repaired with non-shrink
cement and confined with high-ductile metal straps. To simulate the damage building, all strengthening
beams were subsequently re-tested under pure torsion in the laboratory. Based on the test results, it is
found that the use of the PTMS technique significantly enhances the torsional capacity. It is also found
that the use of non-shrink cement as a crack repairing material for damaged concrete beams increased

only the ultimate torsion capacity of the strengthening beams by up to 33%.

Keywords: Torsion, Low-strength Concrete, Post-tensioned Metal Strapping, Strengthening, Metal Straps,

Cracks
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Beam ID | P, (kN) | T, (kN-m) | T, (kN-m) | O, (radians) | O, (radians) | T, (kN-m) Remarks
BO 12.51 2.19 224 0.00438 0.00531 Tested up to failure
B1-l 12.46 2.18 - 0.00430 -
B1-l 12.69 2.22 - 0.00436 - 2.32
Load up to 7.,
B2-I 1291 2.26 - 0.00453 -
B2-lI 12.57 2.20 - 0.00419 -
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Beam ID | P, (kN) | T, (kN-m) |0, (radians) | T,/T, (%) | E (kN.m). rad. | T, (kN-m) | T,5 (kN-m) | T, (kN-m)
B1-I-R 2.469 0.432 0.00144 1.93 144.56 2.24 - 4.56
B1-II-PS 32.337 5.659 0.1090 25.26 220.35 5.42 3.32 11.06
B2-I-R 9.389 1.643 0.0519 7.33 163.04 1.26 - 3.58
B2-1I-PS 42.394 7.419 0.0680 33.12 311.87 6.68 3.32 12.32
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