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Figure 6.9.9 Pseudo-acceleration design spectrum (84.1th percentile) for ground mo-
tions with lig, = 1g, ttg, = 48 infsec, and ug, = 36in; ¢ = 1,2, 5, 10, and 20%.
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Table 1.1 Comparison of explicit and implicit solution methods

Explicit

Implicit

Timestep must be smaller than a critical value for
stability.

Timestep can be arbitrarily large, with uncondition-
ally stable schemes.

Small amount of computational effort per timestep.

Large amount of computational effort per timestep.

No significant numerical damping introduced for
dynamic solution.

Numerical damping dependent on timestep present
with unconditionally stable schemes.

No iterations necessary to follow nonlinear
constitutive law.

Iterative procedure necessary to follow nonlinear
constitutive law.

Provided that the timestep criterion 1s always
satisfied, nonlinear laws are always followed in a

valid physical way.

Always necessary to demonstrate that the above-
mentioned procedure is (a) stable, and (b) follows
the physically correct path (for path-sensitive
problems).

Matrices are never formed. Memory require-
ments are always at a minimum. No bandwidth
limitations.

Stiffness matrices must be stored. Must find
ways to overcome associated problems such as

bandwidth. Memory requirements tend to be large.

Since matrices are never formed, large displace-
ments and strains are accommodated without

additional computing effort.

Additional computing effort needed to follow large
displacements and strains.
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