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This thesis studies the determination of force in lateral bracing of planar truss
by nonlinear analysis in three dimensions. Also, effects of initial imperfection at the
connections are investigated. Providing a more accurate result to structural behavior
than linear analysis, the nonlinear analysis takes into account the effects of deformed
geometry and nonlinear stress-strain relation. Here, three types of analyses are
considered: linear, geometric nonlinear and combined geometric and material
nonlinear. Employing Newton-Raphson technique in the iteration process, a
computer program is developed using Java language.

Initial imperfection of a structure, occurring during pre-fabrication and
installation processes, is usually unavoidable and unpredictable in normal practice.
As a result, structural safety factor is reduced. in order to find the maximum force in
lateral bracing, a random process is employed for initial imperfection pattern of the
structure with the magnitude capped within L/500, according to AISC Specification.
Results from case studies indicate that in the absence of initial imperfection, forces in
lateral bracing computed by linear and nonlinear analyses have only little difference.
In contrast, if initial imperfection is taken into account, the force in lateral bracing will
increase approximately 20% and 49% when using linear and nonlinear analyses,
respectively. Therefore, initial imperfection is a significant factor to be considered in

the design process and the method of nonlinear analysis is necessary.
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Geometrically nonlinear analysis

Material nonlinear analysis

Combination of nonlinear analysis

Transformation matrix

Limit point
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Linear bucking analysis

Nonlinear buckling analysis

Degree of freedom

Bilinear material
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