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Finite Element (FE) Simulation of Masonry Wall Structures
Considering Mechanical Properties of Various Bricks
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The main component of masonry wall structures in some developing countries are
traditional clay brick. The traditional clay bricks are produced locally without following any
technical inspection or standard, so the quality of bricks is quite different in regions. These
bricks are used for houses and simple buildings, not only in village areas but also in the
urban region.

Some developing countries like Indonesia are in a high risk seismic region. Many masonry
houses have been damaged by severe earthquakes and the collapsed house have caused
many injuries and deaths. |

The research presented in this dissertation aims to analytically investigate structural
behavior of masonry walls subjected to lateral loading, which are built with bricks various
modulus. The study investigated on quality of clay brick on some developing countries and
examined the effect of various quality bricks on elastic behavior of masonry structures. In
addition, the study performed the FE simulation to examine the load-bearing capacity of the
masonry wall subjected to out-of-plane lateral load.

The present dissertation consists of 5 chapters and contents of each chapter are shown

below:

Chapter 1 "Introduction"” describes the research background and purposés of the study. Main

contents of this thesis are shown in this chapter.

Chapter 2 "Literature review" summarizes previous investigations dealing with masonry
building structures in some developing country. In particular, this chapter describes previous

researches dealing with the numerical simulations of the masonry wall structures.

Chapter 3 "Proposal of formulae for equivalent elasticity of masonry wall" addresses that

bricks of low elastic modulus are occasionally employed in some developing countries. The




purpose of this chapter is to quantify the equivalent elastic modulus of masonry structures
made with various elasticity bricks. The study performed finite element (FE) simulations
adopting the homogenization technique. The numerically estimated equivalent elastic
moduli from the FE simulations were verified using previous test data. A new simplified

formula for the equivalent modulus of elasticity for the masonry walls was proposed herein.

In Chapter 4 “New method for estimation of out-of-plane strength of masonry walls”, the
truss theory which is rarely used to analyze a masonry wall was used and discussed. This
chapter proposes the fictitious truss method (FTM) to determine the elastic behavior of
masonry walls subjected to lateral loading. The study employs a two-dimensional linear
static model for masonry walls. The applicability of the FTM modeling is discussed by
comparing to previous results. The result confirms that the FTM is a reliable method of
assessing the out-of-plane strength of masonry walls owing to its conceptual accuracy,

simplicity, and computational efficiency.

In Chapter 5 “Conclusions”, the main findings and knowledge’s obtained from the
numerical investigations are summarized. In addition, this chapter addresses the future

research in this research field.
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