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Abstract

Today, the reinforcing polymer composites are widely applied to improve the seismic behavior
of the structures. The history of structures reinforced with polymer sheets is mostly related to
the reinforcement of beams and columns. In this study, the behavior coefficient of a special
concrete moment-resisting frame in combination with a concrete shear wall (CSW) with
opening and retrofitted with Carbon fiber reinforced polymer (CFRP) was calculated. The
CSW was added as a reinforcement to the pre-designed concrete moment-resisting frame at
two heights of 8 and 12 floors, then circular, rhombic and rectangular openings were created
in the walls and CFRP were added around the openings along 45 and 90 degrees on one side
and both sides of the wall. The results of the analyses presented that the strength of the
structure decreased with the opening of the wall, and when the fibers were added around the
opening, the resistance increased slightly; this slight increase in strength is due to the low
amount of fibers. To cope with this issue, a layer of fibers was glued to the wall area on one
side, on both sides, and two layers of fibers on one side of the wall around the opening. The
interpretation of the results indicated that the higher the level of reinforcing fibers on the wall,
the higher the capacity and behavior coefficient of the structure. The addition of CFRP on both
sides of the wall had a better effect on the behavior coefficient and capacity of the structure
than the application of two layers of fibers on one side of the wall.

Keywords: Seismicity, Behavior coefficient, Special concrete moment-
resisting frame, Shear wall with opening, Carbon fiber reinforced polymers
(CFRP).
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