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Abstract:

In this project a program, programmed in C# ,
is developed and capable of determing material
parameters of soil based on some target data, sup-
plied in form of a non-linear load-displacement
curve. For the purpose of the project, the data is
created with know material parameter using the
non-associated Mohr-Coulomb material model.
The determination of the parameters can be clas-
sified as an optimisation problem, which are very
computationally intensive. For this reason par-
allelization is built in to the program. Initially
different parallel programming models are inves-
tigated, with one being chosen as the backbone of
the program.

With the programming model established, some
different implementation methods are tested and
evaluated. The final version of the program is
tested against different sets of target data, and
with the use of established error functions, the
relative difference between simulated data and
target data are determined. Based on a set of
requirements, the simulated data is either accepted
or rejected. A final investigation of the attained
speedup, following the parallel implementation,
is performed.
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Preface

This thesis documents the work which serves as a prerequisite for obtaining the degree
of M.Sc. within the programme of Civil & Structural Engineering under the curriculum
dated 21. of June 2010. The enclosed Appendix report also serves as part of the thesis.
The thesis time frame spanned the 15 of September 2017 through to 8™ of June 2018.

Prerequisites for reading the report is general knowledge of soil mechanics and more
in depth knowledge of numerical finite element modelling.

The author would like to thank the supervisor, Johan Clausen, for pleasant meetings
and discussions during the project period. His opinions were greatly appreciated.

Reading Guide

Various references are used throughout the report by the use of numbers, i.e. the
references have the format [1] or if a specific page, table or figure is referenced the format
will be [1, Pages 1-2], [1, Pages Table 2.4] or [1, Figure 3.5]. The references are collected
in the bibliography at the very end of the report, preceding the Appendices.

Labelling of figures and tables are done in accordance to the corresponding chapter for
which they are located.
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