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To substantiate the enhanced seismic capacity of double-core reinforced concrete columns
with the same size but different reinforcement details, both experimental and analytical
simulation methods are adopted. A total of three reinforced concrete columns were fabricated
and cyclically loading tested under a specific high axial load. These three columns have the
same size but different reinforcement details. One has a uni-core with the reinforcement details
based on the current code while the other two have a double-core with different reinforcement
details. All the experimental works were conducted at the National Center for Research on
Earthquake Engineering (NCREE). On the other hand, the software TEASPA with the proposed
NRCSSM was used to compute the moment-drift ratio relationship for each specimen. It is



shown that the analytical method can provide reliable results when compared to the

experimental results.

As a summary of this experimental and analytical studies, the following conclusions can

be drawn:

1)

(@)

(3)

The two double-core reinforce concrete columns have continuous, closed hoops and
thus they exhibit better confinement when compared to the uni-core specimen. They
can withstand the extrusion of the longitudinal rebars and then no collapse of the
concrete core can be ensured for the inner core. The profile of the failure mode was
the collapse of the concrete cover first during the test. Then, the rupture of concrete
core in the outer-core was found. The fracture or buckling of the longitudinal rebars
occurred for the outer-core under large drift ratio. In general, there was no collapse
of concrete core or the fracture or buckling of the longitudinal rebars for the inner-
core after the failure of the double-core concrete columns.

The double-core reinforced concrete column with continuous, closed hoop in addition
to 180-degree hooks can have the best confinement of the three specimens. Therefore,
the fracture or buckling of the longitudinal rebars was delayed and thus both the
stiffness degrading and strength degrading were slowed down. As a consequence, this
specimen has the best seismic capacity, such as the better stiffness and strength, less
pinching effect and better ductility, among the three specimens.

The experimental results shows that the double-core reinforced concrete column with
continuous, closed hoops in addition to 180-degree hooks can still have good seismic
behaviors under high axial loads. Although its shear strength is roughly the same as
that of the other double-core reinforced concrete column, it has much better ductility.
Therefore, it is very suitable for the seismic design of the high-rise buildings that can

use an economic section to meet the seismic demand under high axial load.



(4) The NRCCSM model is proposed to establish the moment-drift ratio relationship of
reinforced concrete columns. It seems that it can be used to reliably simulate the
seismic behaviors of the reinforced concrete columns under high axial loads when

compared to the test results.





