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The theme of the first issue of "KOMIYA KENKYU" is "The first publications of the modelling
and analyses of the Komiya's remeshing method".

| think that the most important achievement of my PhD.Thesis was the invention of a numerical
analysis method for solving the physical phenomena caused by the ground excavation and
advance of the shield tunnelling machine. A completely new idea was required for the numerical
analysis model of ground excavation at the cutting face of the shield machine. | would like to
clarify the origin of my ideas that led to the completion of this model at the end of this English
edition of Thesis;

'Let us suppose that a (driving) force has acted upon a certain object (phenomenon), changing
its shape (state). The question of how the change will affect the shape of an arbitrary portion
of the object and where said portion will end up after the change can be predicted with relative
ease, because a variety of analysis methods already exist. However, the reverse of this problem
is incredibly difficult to solve—learning where a region with the arbitrary shape (state) of an
arbitrary portion of an object (phenomenon) that has already changed shape (state) was in
said object (phenomenon) before said object (phenomenon) changed shape (state), and what
shape the region was in. During my doctoral research | realized that if the latter problem could
be solved, it would be possible to solve complex problems in which physical conservation laws
do not hold—such as problems involving the source and annihilation of an arbitrary portion
of the interior of a boundary, which are not simple or straightforward.’

Having realized this, | constructed a theory using applied mathematics to solve the problem in
question and created a method of numerical analysis to derive a concrete solution. The method
created in this way is the so-called remeshing method. | used this this method of my own
inspiration to successfully analyze and derive a solution to a problem in which the law of
conservation of mass does not hold true when evaluating complex mixtures comprised of
solids, liquids and gases. The solution | derived agreed with the results of observations of
natural phenomena with great precision, proving that the theory and method of analysis | had
proposed were correct. | sincerely hope that young people will learn, use, discuss, and criticize
my theories and methods, and create better models.

This book includes two publications: the academic paper in which my numerical modelling was
first proposed, and the Chapter 2 of my doctoral dissertation on the theory, formulation,
accuracy verification, and reproducibility of the analytical method.

Kazuhito Komiya
22nd March 2023



