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ABSTRACT

Adobe buildings usually are characterized by having walls with small and uniform slenderness ratios; nevertheless, there are
some historical adobe buildings with existing large walls, where the influence of the aspect ratio becomes quite important in the
seismic behavior. This article analyzes the seismic behavior of adobe buildings with larger walls in one axis than the other
orthogonal axis. Also, the influence of the aspect ratio of the wall height respects on the wall length is analyzed by varying the
wall length. Finite element models were elaborated using the concrete damaged plasticity model to study the influence of the
aspect ratio on the seismic behavior of adobe buildings. Four models of buildings having different aspect ratios, varying in length
from eight meters to fifty-two meters have been considered. Nonlinear time history analyses with three Peruvian seismic records
are conducted. Regarding material, environmental vibration tests were carried out on a historic building, then the properties of
the adobe were estimated using a numerical model of the historic building. The results were compared with the experimental
data obtained by different authors. From the non-linear simulations, the cracking patterns of the four buildings were identified.
The decrease in seismic capacity with the aspect ratio is analyzed. Finally, the influence of higher order modes on the response
of the structure is analyzed and a simplified methodology for the detection of seismic damage using the spectral modal analysis
is proposed.

Keywords: Aspect Ratio, Adobe building, Structural behavior, Seismic assessment

REFERENCES

[1] D. Dowling, “Adobe housing in El Salvador: Earthquake performance and seismic improvement”, Geological Society of America, Univ.
Technology, Sydney, Special Paper 375, pp.281-300, Jan. 2004.

[2]C. Fonsecay D. D’ Ayala, “Seismic Assessment and Retrofitting of Peruvian Earthen Churches by Means of Numerical Modelling”, 15 WCEE,
Lisboa, 2012.

[3] C. Fonseca, “Methodology for the Seismic Assessment of Earthen and Timber Historic Churches.”, Ph.D. Thesis, Univ. College London,
England, 2016.

[4]J. Kuroiwa, “Disaster Reduction - Living in harmony with nature”, , Peru, pp. 128-138, 2002.

[5] P. Lourengo, “Experimental and numerical issues in the modelling of the mechanical behavior of masonry” Structural analysis of historical
constructions I, CIMNE, Barcelona, 1998.

[6] J. Lubriner, J. Oliver, S. Oller, E. Ofiate “A plastic damage model for concrete”, International Journal of Solids and Structures, Vol. 25, no 3,
pp- 299-326, 1989.

[7] SENCICO Norma E-080. “Disefio y construccion con tierra reforzada”. Ministry of Construction, Housing and Sanitation. Peru, 2017.

[8] M. Solis, D. Torrealva, P. Santillan, y C. Montoya, “Empirical flexural behavior approach of adobe Masonry”, 15t 1B> MaC, Brazil, 2012.

[9] N. Tarque, “Numerical Modeling of the Seismic Behavior of Adobe Buildings”, Ph.D. Thesis, Istituto di Studi Superiori di Pavia, Italy, 2011.



