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1. Introduction 3. Topology Optimization Results

dynamic response under random ground motions. Since inelasticity is the Von Mises stress distribution along with the convergence history.

concentrated at energy-dissipating elements, modified modal analyses can
approximately capture the nonlinear earthquake response using equivalent
linear structural properties. Based on these simplified analyses, topology

WY I

X

x10%
T

optimization can be extended for nonlinear seismic response of structural ¢ ¢ \V I
systems, such as rocking braced frames, by taking into account the ,m\ | : ' | :
. . . . L ® 5 I I I
nonlinear response of the rocking base and the frequency characteristic of > [T | |
. 7 % = | | | |
the design earthquake. $ )¢ E)% Lo B | | | ! !
Steel bracing X ¢ ® % i | | i i i i
Post_tenSion I ng [ ) ® rt_::buﬁrall 0 100 200 300 400 Item‘GSi(C))(I)l 600 700 800 900
cables L)
(a) (b) (©)
lifti : C :
Uplifting base == Figure 3. Topology optimization results
‘ Energy-dissipating - .
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Figure 1. Rocking braced frame distribution of bracing along the height of the spine. The story shear forces

correlate with a high density of bracing and vice-versa (Figure 4).
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The extended topology optimization problem, using surrogate modes, for
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nonlinear earthquake response is detailed below. The load cases for the 5
rocking braced frame are shown in Figure 2. g L
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