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Research Contents

- A study of the Seismic Behavior of Hybrid RC Columns Confined by Square Steel Tube with Hoops or with prestressed
PC Bar

The purpose of this investigation to develop the hybrid RC columns by improving factors affecting their earthquake
performance, such as lateral strength, stiffness, ductility and energy absorbing capacity.

Firstly, hybrid RC columns that combine the twin-layer transverse reinforcement of steel tube and cord hoops were
proposed, 4 with low-strength (21N/mm?) and 4 with high-strength(40N/mm?) concrete. All 8 test specimens were
tested using reversed cyclic loading under a vertical force of 0.35Fc. The results of this experiment show that: 1.
When the amount of transverse reinforcement steel is almost the same, test specimens adopting the double
confinement method using both steel tube and cord hoops offer superior seismic performance than the
single-confinement method using steel tube only. 2. The double confinement method requires higher strength
concrete in order to provide enhanced seismic performance for the columns. According to the calculated results, higher
strength concrete should have concrete cylinder strength of at least 30 MPa.

Secondly, an experimental study looking at the seismic behavior of four RC short columns was conducted on test
specimens including one standard column (normal RC column), one column combining twin-layer transverse
reinforcement of steel tube and cord hoops, and two columns reinforced with highly confined square steel tube and PC
bars (one column with and one without prestressing). All specimens were tested using reversed cyclic loading under a
vertical force of 0.33Fc. The highly-confined RC short column with prestressed PC bars showed excellent seismic
behavior compared to the other columns.

The method developed method here will be used to retrofit RC frames that will reinforce pilotis columns that
support the existing buildings from the ground level.

- Technological Development of a High-performance PC Bridge Beam using CFRP

The purpose of this investigation was to developing a high-performance PC Bridge Beam using CFRP (Carbon Fiber
Reinforced Polymer) material as the principal structural reinforcement to prevent salt damage. 12 test specimens, with
dimensions of 230x115x4000mm, were used to test fixed lengths of prestressed CFRP. One full-size specimen (with a
total beam length of 12.0m and a cross-sectional size of 700x500mm) was used for bending testing and another full-size
specimen (with a total beam length of 4.0m and a cross-sectional size of 700x500mm) was used for shearing testing.

Results of the experiments show that shorter fixed lengths of CFRP are required than that of PC strand lengths.
Also, the strength of beams reinforced with prestressed CFRP cables is the same as the PC beams and the shearing tests
show that the strength of beams with prestressed CFRP cables significantly exceeds that required by the service load.

Available Facilities and Equipment ‘

Loading apparatus e Vibrating Table

® 2000 kN Universal Testing Machine (Shimadzu Corporation)

o500 kN Universal Testing Machine (Shimadzu Corporation)

® 200 kN Fatigue Testing Machine (Shimadzu Corporation)

e 50 kN Fatigue Testing Machine (Shimadzu Corporation)
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