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Figure 3—4: bolt subjected to single shear

Since the distribution of these force and of the corresponding stresses is quite complicated,
one uses in practice an average nominal value o,of the stress, called the bearing stress,

(which is) obtained by dividing the load P by the area of the rectangle representing the
projection of the bolt on the plate section. Since this area is equal totd , where t is the plate

thickness and d the diameter of the bolt, we have:
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Another important aspect of the analysis and design of structures relates to the deformations
(which are) caused by the loads (which are) applied to a structure. Clearly, it is important to
avoid deformations so large that they may prevent the structure from fulfilling the purpose
for which it was intended. But the analysis of deformations may also help us in the
determination of stresses. Indeed, it is not always possible to determine the forces in the
members of a structure by applying only the principles of statics. This is because statics is
based on the assumption of undeformable, rigid structures. By considering engineering
structures as deformable and analyzing the deformations in their various members, it will be
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possible for us to compute forces that are statically indeterminate, i.e., indeterminate within
the framework of statics.
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Also, as we indicated in previous sections, the distribution of stresses in a given member is
statically indeterminate, even when the force in that member is known. To determine the
actual distribution of stresses within a member, it is thus necessary to analyze the
deformations that take place in that member. In this chapter, you will consider the
deformations of a structural member such as a rod, bar, or plate under axial loading.

First, the normal strain ¢in a member will be defined as the deformation of the member per
unit length. Plotting the stress o versus the strain ¢ as the load applied to the member is
increased will yield a stress-strain diagram for the material (which is) used. From such a
diagram we can determine some important properties of the material, such as its modulus
(‘'ma:dzales) Of elasticity, and whether the material is ductile or brittle.
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