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Under extreme seismic actions, plastic hinges of reinforced concrete
columns are subjected to axial compression forces and bending. The lateral
deformation of the longitudinal bar is usually restrained by transverse reinforcing
bars. The objective of the research is to investigate the behavior of longitudinal bars
in monotonic loading with buckling effects and initial imperfection effects. The
behavior of longitudinal reinforcements laterally braced by transverse reinforcements
is studied by using fiber models. The analytical models study in 2 cases. The model
1 is the one spacing of longitudinal reinforcement without the lateral bracing. The
model 2 considers the lateral bracing of transverse reinforcements idealized by a
linear spring. The supports do not allow lateral and rotational movements. The upper
support accepts moving vertically. The center node of the model has a slight
eccentricity in order to initiate buckling of longitudinal reinforcements as the
eccentricity-to-diameter ratios is 0.01. The length-to-diameter ratios of 4, 5, 6, 8, 10
and 12 are considered in this study. In the transverse reinforcement is simulated as
spring supports. This research aims to determine the responses of longitudinal bars
with buckling effects and to propose the stress-strain relations of longitudinal
reinforcement bars with bucking effects, the normalized stress-strain of longitudinal

reinforcements and the normalized stiffness.
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o (MPa)

_ _ Tension
—— Eq.10

— - Eq.12

AN 2.11 AHANRUTANAU-ANNNIATUASA a.) WULTINNANERAN b.) ARLARINANNIT

110 c.) AANARINANNNIN 12 (N1 Gomes WAz Appleton, 1996)
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nslnamnzraamantdu (NN Gomes WAz Appleton, 1996)
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(1" Dhakal kas Maekawa, 2002)
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N, =0.006(L / D) +0.02 (67)
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Lg, > Lg, AU L = L, = 160 mm.
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LS = [(400-70-9x2-20)/4] x 2 = 140 mm.
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