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Summary 

It is known that the seismic response of a structural system is highly influenced, in addition to the 

earthquake input, by the dynamic characteristics of the system itself. Many recent contributions in 

the field of seismic engineering have opened up new possibilities for the structural engineer in 

terms of conceiving and designing a structural system which offers optimised seismic performances. 

This paper presents an innovative approach for an optimised/full-controlled seismic design of 

structures which combines these recent contributions, and overcomes the traditional design 

approach leading to the identification of the characteristics of the structural system resisting to 

horizontal loads which enables to satisfy given seismic performance objectives. This is achieved by 

considering a total conceptual separation between the structural systems resisting to vertical and 

horizontal loads. The proposed procedure is first briefly developed in general within a PBSD 

framework and then fully applied to the case study of a five-storey steel building structure. It is 

composed of three basic steps: (1) calibration of the fundamental characteristics (Stiffness, Strength, 

Ductility) which should be possessed by the structural system resisting to the horizontal loads to 

satisfy given performance objectives, (2) identification of the physical and geometrical 

characteristics of the single structural elements which constitute the horizontal resisting system, (3) 

verification, by means of appropriate time-history analyses, of the seismic performances achieved. 

In detail, the horizontal resisting system is calibrated to satisfy a multiplicity of performance 

objectives through the identification of an "objectives curve", in the Force-Displacement diagram, 

of the mechanical characteristics of the structure. The calibration is obtained by methods/tools 

borrowed either from DDBD or Force-Based Design (FBD), depending on the specific performance 

objective to be imposed. 
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1. Designer Possibility to Control the Horizontal Resisting System 

In general, the horizontal-resisting system (hereafter referred to as HRS) of a given building 

structure can be seen as composed of a series of single horizontal resisting elements (hereafter 

referred to as “horizontal resisting components”, HRC), working together. 

2. The Single Horizontal Resisting Element (Elementary Component) 

The mechanical characterization of each component (being either a shear wall, a bracing system or 

other) of the horizontal resisting system necessarily requires to capture both its elastic and inelastic 

behaviour. Without loss of generality, the mechanical characterization of each elementary 
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