VIRTUAL SUPPPORTS TO ANALYSE STATIC
FLOATING STRUCTURES AND DYNAMIC SYSTEMS
BY STATIC ANALYSIS SOFTWARE

Harsha Suranga Kumarasinghe

149257C

Degree of Master of Science

Department of Chemical and Process Engineering

University of Moratuwa
Sri Lanka

July 2017



VIRTUAL SUPPPORTS TO ANALYSE STATIC
FLOATING STRUCTURES AND DYNAMIC SYSTEMS
BY STATIC ANALYSIS SOFTWARE

Harsha Suranga Kumarasinghe

149257C

Thesis/Dissertation submitted in partial fulfillment of the requirements for the

degree Master of Science

Department of Chemical and Process Engineering

University of Moratuwa
Sri Lanka

July 2017



DECLARATION

| declare that this is my own work and this thesis/dissertation does not
incorporate without acknowledgement any material previously submitted for a
Degree or Diploma in any other University or institute of higher learning and to
the best of my knowledge and belief it does not contain any material previously
published or written by another person except where the acknowledgement is
made in the text.

Also, | hereby grant to University of Moratuwa the non-exclusive right to
reproduce and distribute my thesis/dissertation, in whole or in part in print,
electronic or other medium. | retain the right to use this content in whole or part

in future works (such as articles or books).

The above candidate has carried out research for the Masters/MPhil/PhD thesis/

Dissertation under my supervision.

Supervisor Date
Mr. Kapila Peiris
Supervisor Date

Dr. M. Narayana



Abstract

When an object with high rigidity is subjected to free forces, moments and
constrained forces, moments, stresses and strain will be formed in it. A support may
be identified as a constrained which supplies forces/moment without any

displacement.

In some cases although the constrains could balance the free forces/moments by and
keep the system under equilibrium, the constraints cannot be keep a unique
displacement (field). Therefore in such a case in an elemental analysis the solution
for displacements will have many solutions conditions and in a computer where

numerical methods (iterative) are used such solution will not be possible.

In this study a method is introduced to overcome this problem by the concept of
‘virtual constraints’ without changing the original stress-strain condition of the

system.

System without adequate constraints will be known as floating system and dynamic
systems (with high rigidity) with the application of reversed inertia forces could also
be considered as floating system. Therefore such system also could be analyzed for
stress-strain by proper introduction of artificial supports with the same software

meant to analyses static system.
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