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Nonlinear Numerical Analysis for Shear Dominant RC Columns
Subjected to Lateral Force

Ick—-Hyun Kiml), Chang-Ho Sun 1), and Jong—Seok Lee”
» Dept. of Civil & Environmental Engineering, University of Ulsan, Ulsan, 680-749, Korea
(Received December 20, 2003, Accepted May 31, 2004)

ABSTRACT

Because of crack control by steel bars after cracking the material models for reinforced concrete(RC) differ from
those for plain concrete(PL). The nonlinear behavior of columns subjected to lateral load was simulated with
reasonable accuracy in 3D analysis by applying distinct material models for RC and PL zone subdivided properly on
the section. The shear strain is confirmed to develope unstably with ununiform distribution in out-of-plane
direction. And this tendency becomes stronger as the thickness of column member increases in out-of-plane
direction. If this ununiformity in strain distribution is not taken into consideration the capacity and the deformability
of columns in shear dominant failure are overestimated excessively in two dimensional analysis. By introducing
equivalent softening model a behavior of columns can be predicted too in two dimensional analysis.

Keywords : RC columns, nonlinear behavior, shear failure, 3D analysis, softening model, zoning problem
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Fig. 1 Tensile stiffening model for RC zone
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Table 1 Specimen details

Description T60 | T40 | T20
Thickness(mm) 600 | 400 | 200
Width(mm) 300
Dimension | Effective depth d(mm) 270
Height a(mm) 800
Shear span ratio a/d 2.96
Material | Con’c strength(MPa) 20
strength | Yield strength(MPa) 293
Longitudinal| pi:,(0¢) 160 | 2.11 | 2.96
bars
Transverse | Space(mm) 200
bars Ratio(%) 0.04 | 005 | 0.11
Shear capacity V, (kN) 203.8 1 155.2 | 100.4
Capacity fkl;(;rif)capamy Mx 127.8(109.4 | 71.3
Capacity ratio Va Xa/Ma.| 1.28 | 114 | 1.12
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