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ABSTRACT

Chiang Mai has been recently considered as an earthquake risk area due to lying on
active faults capable of generating a moderate earthquake. Most of the buildings in Chiang Mai
were constructed without seismic consideration, before the establishment of the first seismic
building code on 1997. Hence, some existing buildings may be classified as seismic vulnerable
buildings requiring a strengthening method for the seismic resistant enhancement.

This research studied joints of a reinforced concrete building having a strong beam-
weak column behavior and strengthened by fiber reinforced polymer (FRP) under the cyclic
loads. Three dimensional non-linear finite element analysis was used as a tool. Ten different
patterns of joint models were considered. The parameters include configuration of joints,
wrapping patterns and type of fibers. Cyclic displacement control recommended by ACIT1.1-01
was applied. Then, seismic resistant was determined including failure behavior, maximum
horizontal loads, ductility, stiffness, energy dissipation and strain of steels at the joints.

First, the accuracy of the finite element model was validated with the test results of a

non-strengthened exterior reinforced concrete joint. The comparison indicated the accuracy of the



finite element model. Then, the finite element model was used to analyze the FRP
strengthening methods of the RC joint. From the result, the most efficient method is to strengthen
using carbon fiber in both columns and beams. It increases the maximum horizontal loads by 2.95
times, stiffness by 1.42 times, energy dissipation by 1.84 times. Plastic hinge previously found at
the joint was relocated to beam. Using the glass fiber also indicated similar results. However, the
strengthening by wrapping the fiber at the joint, beam and column of the exterior frame can lead
to negative results. This is due to the weakness was shifted to the column section above wrapping

zone. In this case, column failure can be observed which is the mode to be avoided.



