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A series of the proposed GRSA-based computational morphogenesis subjected to dead load and seismic load was performed for metal gridshell with square

plane to investigate the effect of the level of seismic load, the period ratio between the roof and the supporting structure and the seismic-energy dissipation by

the supporting structures with buckling-restrained braces on the form-found roof shape of the pareto solutions. Furthermore, the dynamic characteristic, seismic

performance and buckling load were analyzed by linear static analysis, non-linear response history analysis, linear buckling analysis, non-linear buckling analysis.
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Definition of design variables
(placement of BRBs, control points on NURBS...)

X5 =Xy, X, X, Xy}

[ |

Decoding design variables
XE = Xy, Xy X3, o Xy}

FEApart--------ooyooooooooo Metaheuristic algorithms- - -~~~ __
‘ Convert 3DCADs to FE models ‘ I

| v |
. ‘Perform FEA (GRSA, static analysis)‘ '

i
3 ‘ Update velocity v; and position x;

i

| ‘ Update pbest and gbest ‘

i

‘ Output value of response ‘
|

Evaluate particles ‘

Objective reached?
(Reaching the designed generation
or
convergence of optimal value)

No

(a) Schematic diagram of workflow

Convert 3DCADs

Convert design variables to 3DCADs to FE models

enerate initial particles

(:_i'_and update particles
T

(b) Workflow on Rhinoceros + Grasshopper

Fig. 1 GRSA-based computational morphogenesis 2%
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/ Supporting column
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(a) Perspective view
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‘ @ Fixed z coordinate @ Valiable z coordinate © Generated by symmetry

(b) Elevation and control points (c) Roof plan and control points
Fig. 2 Numerical model
Table 1 Member specification
(a) Elastic members

Section
Member
def | soft | hard
Grid lattice $406.4x16
Roof Diagonal lati 26
structure iagonal lattice ¢
Outer member $406.4x9.5
Column & Girder $406.4x16 $355.6x11.1 $609.6x22
Supporting Brace $2163x12.7 $216.3x5.8 $355.6x12.7
structure Supporting column | $406.4x9.5 $318.5%10.3 $558.8x19
Supporting girder $267.4x6 $216.3x5.8 $355.6x12.7
(b) Buckling-restrained brace (BRB)

Sty | wikNl | 4, Ci | 0ulkNI [ Qu NI N [KN] |4, [mur]
3rd 11952 1.54 1.53 23176 5794 236 1676
2nd 11952 1.22 1.21 32858 8215 334 2376

1st 11376 1.00 1.00 38285 9571 389 2769
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