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As we have already indicated, rod BC of the example (which is) considered in the preceding section

is a two-force member and, therefore, the forces F,.and F;. (which are) acting on its ends B and C

are directed along the axis of the rod. We say that the rod is under axial loading.

An actual example of structural members under axial loading is provided by the members of the

bridge truss.

In practice, it will be assumed that the distribution of normal stresses in an axially loaded member

Is uniform, except in the immediate vicinity of the points of application of the loads. The value o

: : P
of the stress is then equal too,,, and can be obtained from formulac = N

However, we should realize that, when we assume a uniform distribution of stresses in the section,
I.e., when we assume that the internal forces are uniformly distributed across the section, it follows
from elementary statics that the resultant P of the internal forces must be applied at the centroid C
of the section. This means that a uniform distribution of stress is possible only if the line of action
of the concentrated loads P and P’ passes through the centroid of the section (which is) considered.
This type of loading is called centric loading and will be assumed to take place in all straight two-

force members (which are) found in trusses and pin-connected structures.

However, if a two-force member is loaded axially, but eccentrically we find from the conditions of
equilibrium of the portion of member that the internal forces in a given section must Be equivalent
to a force P applied at the centroid of the section and a couple M of moment M =Pd. The
distribution of forces and, thus, the corresponding distribution of stresses cannot be uniform. Nor

can the distribution of stresses be symmetric.
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(SHEARING STRESS) s, i ~f-\-¥

The internal forces and the corresponding stresses (which are) discussed in previous sections were
normal to the section considered. A very different type of stress is obtained when transverse forces

P and P’"are applied to a member AB (Figure —3-2)

A

Figure 3—2: Member with an transvers load

Passing a section at C between the points of application of the two forces , we obtain the diagram

of portion AC. We conclude that internal forces must exist in the plane of the section, and that their
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resultant is equal to P. These elementary internal forces are called shearing forces, and the
magnitude P of their resultant is the shear in the section. Dividing the shear P by the area A of the
Cross section, we obtain the average shearing stress in the section. Denoting the shearing stress by

the Greek letter 7 (tau), we write:

T =

P
ave A

It should be emphasized that the value obtained is an average value of the shearing stress over the
entire section. Contrary to what we said earlier for normal stresses, the distribution of shearing
stresses across the section cannot be assumed uniform. As you will see, the actual value 7 of the

shearing stress varies from zero at the surface of the member to a maximum value 7. that may

be much larger than the average valuer,,, .
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