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Seismic Vulnerability Assessment of Masonry Structures and Their Strengthening
Methods Using Numerical Modeling

Sajede sohrabzehi

Department of Civil Engineering,
Payam Noor University, North Tehran,
Iran.

1-1- Abstract

Structures are often weak in in-plane shear strength and out-of-plane buckling; In addition, they are
highly vulnerable to lateral and seismic forces and cause a lot of financial and human losses. Therefore, in
all respects, the importance of strengthening these structures is strongly felt. Also, before determining
the reinforcement method of each structure, the behavior of that structure under seismic force must be
determined. In this dissertation, an unreinforced building was subjected to seismic loading and then
retrofitted by the optimal method. In this study, to evaluate the seismic vulnerability of masonry
structures and their retrofitting methods, a three-dimensional two-story structure with masonry materials
with different retrofitting methods was analyzed by analyzing the time history under the Kobe earthquake
record. An experimental study was used to validate the modeling. The results showed that software
modeling and laboratory samples show approximately the same answer and this indicates the accuracy of
modeling brick wall and cement sand mortar and their effect on each other. Due to the results of
validation as well as the high cost and time of laboratory work can be used using finite element software
to design and improve masonry structures. Structure without improvement, this structure collapsed in
the first moments of earthquake acceleration mapping. This shows that due to the behavior of masonry
structures against gravitational and compressive forces that show good resistance but not at all good
lateral forces. Comparing the energy absorption of the structure against the lateral forces, the structure
improved with columns and FRP sheets showed the highest amount of energy absorption, which
compared to the structure improved with columns and the structure improved with FRP sheets,
respectively, about 8 and 15 It was equal..

1-2- Keywords: Building structure, brick, accelerometer, lateral force, FRP, improvement



