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SEISMIC EVALUATION OF SOFT'FIRST'STORY RC BUILDINGS
RETROFITTED BY THICK HYBRID WALL TECHNIQUE
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Abstract:

This thesis focuses on seismic evaluation and retrofit of soft-first-story RC buildings.
Seismic evaluations are conducted through the experimental investigations and
dynamic response analyses. Experimental investigations were carried out on one-bay
two-story RC frames retrofitted by thick hybrid wall technique. One specimen is a
non-retrofitted benchmark specimen to verify the effectiveness of the retrofit method.
Three specimens were retrofitted by thick hybrid wing'wall with different retrofit
schemes and one specimen was retrofitted by thick hybrid panel-wall. In the proposed
retrofit technique, channel-shaped steel plates jacket the boundary columns of RC
frame and extend to the bay of the frame through the additional steel plates. The steel
plates at both sides of frame are stitched together by means of PC bars (high-strength
bolts) crossing the body of thick hybrid wall. The depth of wing-wall can be readily
decided to obtain a desired lateral strength and stiffness. The experimental
investigations proved the effectiveness of the proposed retrofit technique. The design
frameworks for calculations the lateral strengths of the retrofitted column are
suggested. To find out the seismic response of the building retrofitted by thick hybrid
wall, an existing soft-first-story building in Okinawa, where the soft-first-story
buildings are commonly built, is selected. The seismic evaluation of the building is
implemented based on the retrofit guideline by Japan Building Disaster Prevention
Association and nonlinear dynamic response analyses. It was assumed that the
building was retrofitted by conventional method (shear wall) and by thick hybrid wall,
Nonlinear dynamic analyses were implemented under three earthquake excitations
including Taft, Kobe and El Centro scaled to two levels of intensity. Seismic
performance of the building retrofitted by thick hybrid wall exhibited a superior

performance in compared to conventional one.
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