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Comparison of shear reinforcement methods of reinforced concrete beams
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ABSTRACT

This project’s objective is to compare the shear behavior and cost-effectiveness of shear
strengthening of reinforced concrete beams. The shear strengthening method is divided into 4
methods as follows; 1) shear strengthening with steel plates, 2) shear strengthening with CFRP, 3)
shear strengthening using ferrocement, and 4) shear strengthening by adding stirrups. Nine samples
of reinforced concrete beams were tested, including one non-strengthened control beam and
two strengthened beams for each strengthening method. The beam span is 120 centimeters
tested with the three-point load test at the center of the beam. From the test results, it is found
that beams strengthened with steel plates can resist the highest load with average shear strength
of 11,904 kilograms, followed by shear strengthening using ferrocement with average shear
strength of 11,480 kilograms. The average shear strength of shear strengthening by adding stirrups
was 11,438 kg, and the shear strengthening with CFRP had the average shear strength of 9,828 ks.
When comparing the stiffness values of strengthened beams, it was found that the beams
strengthened with ferrocement had the highest stiffness followed by the beams strengthened
using stirrups, steel plate and CFRP, respectively. For the cracking behavior, several large cracks
formed in the beams strengthened with steel plates. In CFRP-strengthened beams, the cracks
were the largest compared to other strengthened beams. In ferrocement- strengthened beams,
the cracks were similar to that of steel plate strengthening and in the beams strengthened by
adding stirrups, several small cracks were seen and they has the highest number of cracks
compared to other strengthened beams. In terms of the costs of various strengthening methods,
the expenses are sorted from the highest to the lowest as follows: shear strengthening with CFRP,

strengthening with steel plates, strengthening using ferrocement, and strengthening by adding



stirrups, respectively. Finally, the greatest to least difficulty in strengthening is strengthening by
adding stirrups, strengthening using ferrocement, strengthening with steel plates and strengthening

with CFRP, respectively.



