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Softening Analysis of Reinforced Concrete Frames
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ABSTRACT

Softening is the name used for decreasing bending moment at advanced flexural
deformation. To accommodate softening deformation in analysis, it is assumed that a hinge
has finite length. The softening analysis of R/C frames relies on the primary assumption
that softening occurs over a finite hinge length and that the moment-curvature relationship
for any section may be closely described by a trilinear approximation. A stiffness matrix
for elastic element with softening regions are derived and the stiffness matrix allows
extension of the capability of an existing computer program for elastic-plastic analysis to
the softening situation. The effect of softening on the collapse load of R/C frame is
evaluated.
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Load ' . . Softening Hinge
St (i) Perfectly Plastic Hinge
P (ii) Softening Slope: -0.04 (iii) Softening Slope: -0.08
. HF 2, 3; HF 3, 3 HF 2, 3; HF 3, 3 HF 2, 3; HF 3, 3
Load: 202.235 kN Load: 202.235 kN Load: 202.235 kN
) HF 4, 4 HS 2, 3; HS 3, 3 HS 2, 3; HS 3, 3
Load: 265244 kN Load: 202.235 kN
HF 1, 2 HF 4, 4
3 — SC
4 e SC

(HF: Hinge Forms, HS: Hinge Softens, SC: Structure Collapses; HF 4, 4: Hinge Forms at Member 4, Node 4.)
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