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The Effect of Initial Geometric Imperfection on the
Load Bearing Capacity of Double Layer Grid Space
Structures

F. Barzegar
Civil Engineering Office, East Azarbaijan

M.R. Sheidaii,

Depatment of Civil Engineering, Urmia University, Urmia, Iran

Abstract

The existence of some geometrically imperfect members, like initial curvature in a
double layer space structures with hundreds or thousands of members is almost
inevitable. These imperfections give rise to loss of load bearing capacity of double layer
space structures. To evaluate the effect of initial member imperfection on load bearing
capacity of double layer space structures and their failure behavior, two models of
double layer space structures were considered and analyzed nonlinearly by different
member imperfection values. The distribution of imperfections was carried out in two
ways: l-uniform distribution, 2- random distribution. In uniform distribution one
amount of imperfection was considered and performed to all of the members, but in
random distributions, different amounts of imperfections were considered and
performed to members and then the structure was analyzed. The results of these
analyses were presented with load- displacement figures and they showed loss of overall
strength of structures due to initial member imperfections, so that the greater amount of
initial imperfection led to increase in the loss of strength. With random distribution of
imperfections, results showed 17 to 32 percent loss of strength with respect to the
normal condition.

Keywords:
Imperfection, double layer grid space structure, bearing capacity, failure behavior





