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AN AUTOMATIC ARC LENGTH CONTROL ALGORITHM
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An automatic arc length control algorithm for tracing smooth equilibrium
paths of nonlinear discretized structures is developed utilizing curvature of
paths in n + 1 dimensional space with components of n degrees of

freedom for displacements and a looding intensity. A few algorithms

were reported in literature, but the present algorithm is superior

to them in obtaining more results at parts where the path bends significantly
and less results at other parts, thus requiring less computing time for the same
accuracy in tracing nonlinear response. This superiority is demonstrated
through two examples on truss structures, a very simple two bar truss with
two degrees of freedom and a space truss simulating a domed shell with

21 degrees of freedom.
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Table 1. Comparison of Number of Iterations to Obtain Results at Parts A and B in Fig. 3.

Number of Iterations Total Number of
Interations to
Criteria Maximum Minimum Average Standard Compute Entire
Deviation Curve
A B A B A B A B
Proposed 5 5 4 4 4.15 4.14 0.36 0.35 252
procedure
Itoh's b 7 3 3 4.00 3.91 1.05 1.24 942
Ramm’s 6 7 3 3 4.43 4,57 0.90 1.29 690
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