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Effect of Assumed Torque - Twist Angle Relationships on Behaviors of
RC Framed Structures with Eccentricity
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Abstract : The current design code evaluates effect of the torsional behavior of structures with eccentricity on the basis of
their elastic stiffness. However, this approach may lead to an incorrect estimation of the torsional resistance. A single-story RC
framed structure consisting of four columns and a rigid slab is numerically investigated, especially paying attention to
nonlinear torque-twist angle relationship for the columns. It was confirmed that even when the torsional stiffness of columns
is degraded, the overall torsional resistance can be retained by the torsional resistance mechanism derived from the moment
equilibrium of longitudinal and lateral shear forces in the columns.
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Fig.1 Example Frame
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Fig.2 Analysis Model and Fiber Discretion
G4 Oa E</100
J E. =2 X F/g, g, - e
Fol d
Confined
(Park Method) Es -
€
E Unconfined
i/ L
€ €
Concrete Steel

Fig.3 Stress-Strain Relationships for Concrete and Steel
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Fig.4 Assumed Torque - Torsional Angle Relationships
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Fig.5 Story Shear Force - Drift Angle Relationships
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Fig.6 Variation in Torsional Resistance of Frame
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Fig.7 Transverse Shear Force in Columns-Drift Angle
Relationships
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