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Flexural Strength and Ductility of High-Strength R/C Columns
subjected to Earthquake Loadings
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ABSTRACT

With the increase in the use of High-Strength Concrete(HSC) despite the its weakness like brittle
characteristic, it is important to improve the performance of HSC columns, nowadays. Therefore, it is
common to use higher strength steel in HSC for the purpose of ductility and strength improvement. This
experimental study was set up to investigate the inelastic behavior of HSC(700kg/cm? columns subjected
to combined axial and repeated lateral loads. Effects of key variables such as the volumetric ratio of
transverse reinforcement, tie configuration and tie yield strength are studied in this research program.
Test results indicate that inelastic response of HSC columns improve with proper confinement of core
concrete. Increasing the amount of transverse reinforement results in increased ductility.
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Transverse reinforcement Longitudinal Steel
Specimen fex
designation Bar| S Detail” ol | £ fon ﬁ:_.fy_h Bar fy Percent 2 Set
size |(cm) 96) | o yaco (kgf/cm?) £ size |(kgf/em?)| (%) (kgf/cm®)
C-S ¢6 | 57 C 158 § 1.00 7.950 1794 [8-D13| 439 2.54 700 S-series
D-S ¢6 | 65 D 158 | 1.00 7.950 1794 [ 8-D13| 4395 2.54 700
C-A $6 | 40 C 225 | 1.42 7,950 2255 | 8D13| 43% .| 254 700 A-series
D-A ¢6 | 46 D 225 | 1.42 7.950 2255 |8-D13] 4395 2.54 700
L-C-S |¢6 | 40 C 225 | 1.00 5,600 18 8-D13| 4,395 2.54 700 L-series
L-D-S | ¢6 | 46 D 223 | 0.99 5,600 178 |8-D13| 4,395 2.54 700
DDetails of transverse reinforcements ( C ; Cross-Type, D ; Diagonal-Type )
2)Ratio of transverse reinforcement over spacing S to core volume of concrete confined by transverse
reinforcement (measure out-to-out)
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Transverse reinforcement Flexural Displaqement
Specimen strength Mexp Mexp Mexp ductility
degignation S os Ps MExp Mec M Mo . Ry(rad.)
(cm) (%) o wnch tonf-m. ACE Bing . Aziz 1n=34 30/ ) y
C-S 5.7 1.58 1.00 8.14 1.00 1.06 1.08 3.25 0.0108
D-S 6.5 1.58 1.00 7.40 0.91 0.96 0.99 3.16 0.0103
C-A 40 2.25 142 7.68 0.94 0.99 1.03 3.69 0.0118
D-A 46 2.25 1.42 7.09 0.87 0.92 0.95 4.33 0.0170
L-C-S 40 2.25 1.00 7.73 0.95 1.00 1.03 3.64 0.0131
L-D-S 46 2.25 1.00 777 0.96 1.01 1.04 3.70 0.0137
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