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Evaluaciéon del Desempefio Sismico Aplicando NSP, MPA y NLRHA a Dos
Propuestas Estructurales para un Edificio Irregular de Concreto Armado de 14

niveles

RESUMEN:

La norma disefio sismorresistente E.030 al igual que otras tienen como filosofia objetivos
de desempefios, los cuales pueden verificarse usando analisis no lineales como: No
Lineal Response History Analysis (NLRHA) considerado como procedimiento “exacto” y
Nolinear Static Pushover (NSP). Sin embargo, estos presentan dificultades, el primero
requiere criterios rigurosos para la seleccién de registros, tomar en cuenta la
degradacion de elementos estructurales y tiempo de cémputo, el segundo solamente
aplicable a edificios de baja altura. Debido a esto se estudia el Modal Pushover Analysis
(MPA) para evaluar el desempefio sismico bajo criterios de aceptacion globales vy
locales segun el Performance Based Seismic Design (PBSD), cabe mencionar que se
evalla los criterios mas no los limites de estos. Para la evaluacién se proponen dos
estructuraciones, sistema de muros de concreto armado y sistema dual definidos en la
E.030, ambos edificios de 14 niveles con irregularidad en planta de esquinas entrantes.
Se evallo que: Para sistema de muros, el NSP subestima un 16% el drift respecto al
NLRHA, confirmando las limitaciones del procedimiento. Mientras que el MPA 1%,
también se evallan otros criterios en los cuales el MPA usualmente brinda mejores
resultados, esta gran similitud es debido al aporte de modos superiores y bajo

acoplamiento entre periodos.

Palabras clave: Seismic Performance, NoLinear Analysis, RC building, MPA, NSP,
NLRHA.
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Seismic Performance Assessment Applying NSP, MPA and NLRHA to Two

Structural Proposals for a 14-Story Irregular Reinforced Concrete Building

SUMMARY

The E.030 seismic-resistant design standard, like others, has as its philosophy
performance objectives, which can be verified using nonlinear analyses such as: No
Linear Response History Analysis (NLRHA) considered as an "exact" procedure and
Nolinear Static Pushover (NSP). However, these present difficulties, the first one
requires rigorous criteria for the selection of records, computation time, etc. The second
is only applicable to low-rise buildings. Due to this, the Modal Pushover Analysis (MPA)
is studied to evaluate the seismic performance under global and local acceptance criteria
according to the Performance Based Seismic Design (PBSD), it is worth mentioning that
the criteria are evaluated but not their limits. For the evaluation, two structures were
proposed, a reinforced concrete wall system and a dual system defined in E.030, both
14-story buildings with irregularity in the floor plan of incoming corners. It was evaluated
that: For wall system, the NSP underestimates 16% drift with respect to the NLRHA,
confirming the limitations of the procedure. While the MPA presents 1%, other criteria
are also evaluated in which the MPA usually gives better results, this great similarity is

due to the contribution of higher modes and low coupling between periods.
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