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The aim of this paper is presentation of an attempt of identification of the changes of ther
mal properties of the materia! in correlation with changes of its structure during the damage 
process. The review of the most frequently used methods of damage detection in constructional 
materials has been enclosed. In comparison to these approaches, a new method is presented -
namely the method of assessment of the level/stage of damage based upon changes/fluctuations 
of heat transmission property of the materiał, which occur in the damage cumulation regions. In 
the considerations, the continuum mechanics of damage was assumed. The assumption is sup
ported by numerical calculations, which are in full agreement with experimental investigations 
made by means of thermo-vision techniques. Experiments performed and suitable numerical 
simulation confirms the essential connection between the state of damage and thermal trans
mission properties of the investigated materials. 

1. lNTRODUCTION

Investigations aiming for establishing a descriptive model of damage in the 
materiał structure which takes into account the influence of these damages on 
macro-scale behaviour of engineering constructions, have been carried out for 
severa! years. The development in this field of knowledge is a consequence of 
a natura! tendency to connect the phenomena in local/micro-scale with macro
scale processes. From the engineering point of view it means that we can describe 
the behaviour of the construction by means of structural changes of the materiał 
itself. 

The phenomena, which take place in the structure of materiał, which cause its 
deterioration - are the object of damage mechanics. It describes the whole range 
of phenomena from the initial state through consecutive stages of discontinuity 
arising in materiał until damage, what causes that some regions of the materiał 
are excluded from usage. 
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