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Study on Strengthening of Reinforced Concrete Columns
by Central Element
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ABSTRACT

In this study, the problem of strengthening of reinforced concrete (RC) columns by a central
steel section with minimum amount is taken up. For this purpose, RC columns with central
reinforcing elements such as a steel bar, a steel H section and a steel pipe were taken up. To
certify the effect of this way of reinforcing, experimental study using specimens of RC columns of
shear span ratio of 25 was carned out. The vanables which are considered to affect the behavior
of RC columns subjected to axial load and cyclic shear load are the magnitude of axial load, tie
ratio and main bar ratio. As the results of this study, the effect of a central reinforcing element
for making higher the earthquake resistant properties of RC columns were observed.
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Table 1 Properties of Specimens

strength of axial axial tie tie tensile central section
specimen concrete (MPa) load ratio load ratio pitch steel ratio{ bar ratio |steel ratio

comp. ten. (%) (kN) (%) (mm) (%) (%) (%)
MB-1.28-0.2 354 3.03 0.2 354 1.28 50 1.44 - 2.88
CB-1.28-0.2 35.4 3.03 0.2 356 1.28 50 1.00 0.97 2.97
CP-1.28-0.2 354 3.03 0.2 351 1.28 50 1.00 1.08 3.08
MB-0.56-04 375 3.07 0.4 740 0.56 100 1.44 - 2.88
CB-0.56-0.4 375 3.07 0.4 745 0.56 100 1.00 0.97 2.97
CP-0.56-0.4 375 3.07 0.4 735 0.56 100 1.00 1.08 3.08
MB-1.28-0.4 33.4 3.02 0.4 676 1.28 100 1.44 - 2.88
CB-1.28-0.4 33.4 3.02 04 680 1.28 50 1.00 0.97 297
CP-1.28-0.4 334 3.02 0.4 672 1.28 50 1.00 1.08 3.08
CP-1.28-04" 245 2.57 0.4 549 1.28 50 1.00 097 3.08
CH-1.28-0.4 245 2.57 0.4 613 1.28 50 1.00 2.20 4.20

CP-1.28-04" a steel pipe filled with inside mortar
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Fig. 2 Shear load - deflection relationship
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Fig. 3 Crack patterns
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Fig.4 Load cycle-shear loading relationship
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Fig.5 Load cycle-axial displacement relationship



