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Description

Prediction of the response of structures subjected to earthquake is a crucial step of the process that leads to
assessment of their performance or design of their members. Despite these structures are excited in the
nonlinear range of behavior, seismic codes allowed the use of nonlinear methods of analysis (nonlinear static
method and nonlinear time-history analysis) only in recent past. Further, they provide prescriptions on these
methods that are incomplete and ambiguous. In this framework, engineers feel the need of Nonlinear Methods
of Analysis (NMAs) and claim provisions for their reliable application. Indeed, methods based on linear analysis
are effective only to predict the response of structures with predetermined collapse mechanism. This is the
case of the design of new conventional structures, which today represents a minority in the domain of problems
a seismic engineer may be called to solve. The explicit prediction of the nonlinear response is recommended
in other cases; e.g., seismic assessment of existing structures, design of seismic upgrading interventions and
design of innovative structures. The availability of powerful computers makes possible the extensive use of
NMAs. Nevertheless, only a deep knowledge of their strengths and weaknesses can allow users to fully exploit
their potential and avoids the misleading feeling that they can always capture the real seismic response.

Much work has been done in this direction in Italy by the ReLUIS consortium, which led the first convenor to
propose this technical session. The session will collect contributions on application of NMAs in the field of
seismic engineering. Methods and effectiveness will be investigated in solving problems related to both seismic
assessment and seismic design of structures. Different NMAs could be compared by parametrical
investigations or application to case studies to establish a hierarchy based on their effectiveness/complexity
and clear provisions to be included in codes.
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