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A short course on

Stress

This video: 
The Concept of Stress



The History of Stress

Cauchy (1822)

Galileo's Problem

Fig. 1.3. Galileo's cantilever beam.

a uniform distribution of limiting stress GQ at fracture, as indicated in
fig. 1.5. Thus, for the rectangular section, the value of S is bddo, and the
section modulus implicit in the right-hand side of equation (1.1) is \bd2.

As is evident, figs 1.4 and 1.5 (which, it must be repeated, were not
drawn by Galileo) are incomplete free-body diagrams - the reactions at
the fulcrum B are not shown. Seventeenth and eighteenth century work
was concerned to 'correct' Galileo's analysis in this respect; the form of
equation (1.1) is unchanged, but the factor of \ was determined to have
other values by different writers. Galileo himself, however, does not make
use of the numerical value of absolute strength S; he is concerned with
calculations of relative strengths, and the quantity ^S could be looked on
as a given physical parameter entering the analysis. For example, Galileo
shows easily and correctly that the ratio of loads T to X required to
break a rectangular-section cantilever beam when it is on edge and when
it is flat is simply the ratio ca/cb, fig. 1.6; since the section modulus has
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The Role of Stress
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Force per Unit Area

Force

Stress, s

N/m2 = Pascal = Pa
N/mm2 = MPa



Do Stresses Exist?

Real world Continuum model
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Stress Resultants

Bending moment, M

Shear force, V

Axial force, N

Bending moment diagram, BMD

Shear force diagram, SFD

Axial force diagram, AFD



Typical Stress Values

Modulus of Elasticity [MPa] Strength [MPa]

Steel 200,000 350

Concrete 25,000 30

Wood 10,000 15

σ = E ⋅ε



Shear Stress

Stress, tForce



Coordinate Stress
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