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Engineering research of castle masonry
No.3 Deformation and numerical analysis of masonry

Hiroyoshi KASA

In Japanese castles, a bulging deformation in which traditional masonry is frequently observed is
called “harami-dashi”. This deformation is a part of the surface of masonry protruding forward, and is
regarded as a sign of its destabilization. In this study, the actual conditions of the deformation of masonry
were examined, and some methods for evaluating the stability of masonry were summarized. A simple
method using the “Masonry Wall Bulging Index,” was explained. At the same time, an overview of the
deformation analysis of masonry by numerical analysis is shown. Some case studies were presented
in which FEM and DEM were used to analyze the deformation. DEM is a method that can model the

masonry as a discontinuous object.




