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DIRECTIONS OF PRINCIPAL STRESSES:
POINT-WISE AND FULL-FIELD

ANALYSES THROUGH A PROBLEM IN
THEORY OF ELASTICITY

ABSTRACT

As far as concerned with author’s experiences, most of teaching and learning
processes in Mechanics of Materials emphasize only a numerical calculation
of directions of principal stresses but lack an in-depth explanation to students
about the relation between them and their principal stresses, in spite of their
importance in stress analysis. To fill the gap, this paper describes a deep
analysis of the directions of principal stresses using three different methods:
equation of stress transformation, Mohr’s circle and pole, and Eigen value and
Eigen vector. These methods are applied on the basis of point-wise and
whole-field representations to a two dimensional problem in Theory of
Elasticity. The contents could enhance students’ understanding with the hope
that the students could apply the knowledge gained to solve or to interpret
those related problems in hand.

KEYWORDS

theory of elasticity, directions of principal stresses, Mohr’ circle and pole, eigen
value and eigen vector, equation of stress transformation
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