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0 O ntroductiond O Thus far(] we have established a number of relationships between the stresses and disDlace
ments developed in various structural elements and the stress resultants developed on a given cross section of a
member To arrive at these relationships] we have continually relied upon two basic reqmrements of static
structural behavior] the requirement that the structure must be in equilibrium and the requirement that
deformations must be compatible and consistent with natural bound[ ary conditions It 1S upon these two
conditions that our entire theory is basedJ [0 We have satisfied the first of these requirementsC] equilibrium by
simply applying the equations of staticsC] We have satistied the second requirement] compatibility(] by studying
[ in detail(] the geometry of the elas[] tic curve or the geometry of a deformed elementd The resulting equations
are sufficiently general to be applied to a wide range of both statically determinate and statically indeterminate
structural problems O [ There existl] however[] alternative methods for establishing and satisfying these
requirementst] [ of structural behavior which have as their basis some of the most fundamental principles of
structural mechanicst It is to these principles that we now direct our attention(] The two characteristics of
structural behavior] mentioned abovel respectively[] involve forces and stresses which must satisfy the
equilibrium conditions and displacements and strains which must satisfy the compatibility conditionsO It is logical
that a general process through which both conditions are satisfied involves a quantity dependent on both forces
and displacements] namely] work: Work[J we recalllJ is the product of a forCe and the displacement of its
point of application in the direction of the force[
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