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ABSTRACT

The purpose of this research is to study the effect of bond beam on the behavior of
masonry walls subjected to uniform load by the finite element method. This study constructed
three dimensional models of face-shell bedded hbllow masonry walls. Five sets of models were
constructed, namely,

All of the sets are 0.89 m. wide. SN-set are 0.8% m. high without bond beam. Set S, M
and C are 0.89, 1.19 and 1.64 m. high, respectively with bond beams at the top and bottom. And
T-set are 1.64 m. high with bond beam at the top, middle and bottom.

Each set comprise two cases; only vertical restraint and fixed-end at the base of the
wall. For the SN- set a case of restrained lateral expansion was added. All of the walls were free
at the top. The models were analyzed using ANSYS (Version 5.4) program which can analyze

a non- linear three dimensional finite element models including the progressive cracking.



The results showed that the compressive strength slightly incrcé.sed due to the presence of
the bond beams. The behavior of the walls that have high ratio of the bond beam vertical spacing
and the width of wall (h/w) was similar to the walls without bond beam. Adding a bond beam at
the middle of the high h/w ratio’s wall to reduce h/w ratio increased the compressive strength of
the wall. Bond beams distributed the stress to the concrete blocks belov} to reduce cracking on the
top which normally happened on the walls without bond beams. Failure of low h/w ratio walls
(_S 1.02 ) was due to failure of concrete block, horizontal mortar and splitting of the wall. Failure
of high h/w ratio walls > 1.02 ) was caused by splitting of the walls. Comparison between the
results from this study and Vatwong’s (1999) experimental data shows that cracking behavior of
the wall predicted by the finite element analysis is similar to that of the e.xperimeht but the

ultimate strength from this study is less than the experimental result.





