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00 O computed in the analytical model of the actual structure for the assumed design conditions may or may not be
in close agreement with the stress intensities produced in actual structure by the actual conditions to which it is
exposed.The degree of correspondence is not important] provided that the computed stress intensities can be
interpreted in terms of previous experience.The selection of the service conditions and the allowable
stressintensities provides a margin of safety against failure. The selection of the magnitude of this margin depends on
the degree of uncertainty regarding loadingd analysis] design(] materialsC] and construction and on the
consequences of failure.For example if an allowable tensile stress of 20000 psi is selected for structural steel with a
yield stressOf 3 3000 psil] the margin of safety[] or factor of safety[] provided against tensileyielding is 33 000

(1 2000001 or 1.65.5.The allowable-stress approach has an important disadvantage in that it does not providea
uniform overload capacity for all parts and all types of structures.As a result[] there istoday a rapidly growing
tendency to base the design on the ultimate strength and serviceability of the structure[] with the order
allowable-stress approach serving as analternative basis for design.The newer approach currently goes under the
name of strength design in reinforced-concrete design literature and plastic design in steel-designliterature.When
proportioning is done on the strength basisJ the anticipated serviceloading is first multiplied by a suitable load
factor[J greater than 10J [J the magnitude of which depends upon the uncertainty of the loading the possibility of
its changing during the life of the structurelJ and[J] for a combination of loadings(] the likelihood[J frequency

[0 and duration of the particular combination.In this approach for reinforce-concrete design[] the theoretical
capacity of a structural element is reduced by a capacity-reduction factor to provide for small adverse variations in
material strengths[] workmanship and dimensions.The structure is then proportioned so that[] depending on
the governing conditions[] the increased load would[] [0 100 cause a fatigue or a buckling or a brittlefracture failure
ordJ O 200 just produce yielding at one internal section or simultaneous yielding at several sectionst] or[] [1 3

[ cause elastic plastic displacement of the structure orJ [1 4[0 cause the entire structure to be on the point of
collapse.
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