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(0 O 2. Structural Stability(] 0 A fundamental consideration in designing a structure is that of assuring its stability
under any type of possible loading condition. All structures undergo some shape changes under load. In a stable
structure the deformations induced by the load are typically small, and internal forces are generated in the structure
by the action of the load tend to restore the structure to its original shape after the load has been removed. In an
unstable structure, the deformations induced by a load are typically massive and often tend to continue increasing
as long as the load is applied. An unstable structure does not generate internal forces that tend to restore the
structure to its original configuration. Unstable structures quite often collapse completely and instantaneously as a
load is applied to them. It is the fundamental responsibility of the structural designer to assure that a proposed
structure does indeed form a stable configuration.[J [ Stability is a crucial issue in the design of structures that are
assemblies of discrete elements. For example, the post-and-beam structure illustrated in Figure 1. 2a is apparently
stable.(J Any horizontal force, however, tends to cause deformations of the type indicated in Figure 1.2b. Clearly,
the structure has no capacity to resist horizontal load, nor does it have any mechanism that tends to restore it to its
initial shape after the horizontal load is removed. The large changes in angle that occur between members
characterize an unstable structure that is beginning to collapse. This particular structure will collapse almost
instantaneously under load. Consequently, this particular pattern of members is referred to as a collapse
mechanism.
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