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Past and present research areas

general torsion of structures
design of discontinuity regions for RC elements
alternative seismic design methodology for RC wall buildings

structural design in seismic areas



General torsion of structures

Simplified Method for the Assessment of General Torsion
Effects on Structural Displacements — SESA
superposition of modal effects

extended to nonlinear behaviour by using overdamped
displacement response spectra

applies for the estimation of the displacement amplification
due to torsion



General torsion of structures

using the SESA method implies following steps:
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General torsion of structures

» calculation eigenvalues symmetric system, wg and w,

» calculation eigenvalues unsymmetric system, by modal
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d — distance between CM and the weight center of the wall



General torsion of structures

» determination of maximum total response by modal
combination rules (ABSSUM, SRSS, CQC)

» displacements, rotations, torsional moments
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» SESA results compared with DNA

» extension to multi-story structures



Design of discontinuity regions for RC structures

» prestressed RC beam with end geometry variation

» Vvertical loading
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Design of discontinuity regions for RC structures

» strut and tie model for vertical loading
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Design of discontinuity regions for RC structures

» strut and tie model for prestressed reinforcement
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Alternative seismic design methodology for RC wall
buildings

» based on prediction of wall displacements
»uses realistic cracked member stiffness

» allows explicitly for additional wall displacements related
to torsion

» suited for earthquake design separately in the principal
directions of the building

» check by push-over analysis

» single story RC wall structures with flat slabs



Alternative seismic design methodology for RC wall

buildings

» symmetric structure
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Alternative seismic design methodology for RC wall

buildings

» unsymmetric structure

Kraft-Verschiebungskurve unsymmetrisches Gebaude
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Structural design in seismic areas

» capacity design for RC structures
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Structural design in seismic areas

» capacity design for RC structures
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Structural design in seismic areas

» capacity design for RC structures
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Structural design in seismic areas

capacity design
composite structure
push-over analysis

modal analysis
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‘ Structural design in seismic areas
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Selected references - structural design in seismic areas —
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