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ABSTRACT

This project will study 4 types of strengthening methods for reinforced
concrete beams; i.e. strengthening with steel plate, strengthening with carbon fiber
sheet, strengthening using ferro-cement and strengthening by adding steel bars. A
beam is tested with four-point bending. The referenced beam of size 15x30x300 cm
was reinforced by 3-DB12 steel bars. A total of 9 beams were produced; one plain
sample, four strengthened beams without pre-cracks and four strengthened beams
with pre-cracks. All strengthened beams were designed to increase their strength to
150%. From the test results, it was found that strengthening using ferro-cement and
by adding steel bars gain the highest increase in strength by 144-151% as designed.
On the other hand, strengthening with steel plate and with carbon fiber sheet was
unable to develop strength up to 150% as designed. In addition, the strengthening
methods having the highest increase in stiffness are by adding steel bars, using ferro-
cement, strengthening with carbon fiber and strengthening with steel plate,
respectively. Finally, at failure, beams strengthening by adding steel bars and using
ferro-cement have similar crack patterns compared to the referenced plain beam.
However, for the beams strengthening using ferro-cement and with steel plate, the
amount of cracks around the mid portion is less than the referenced plain beam and

large cracks were found at the point loads.
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