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Shape optimization for RC spatial structure considering rebar constructability
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Figure 1. RC arch.
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Figure 2. Cross-section of RC arch.
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Figure 3. Initial shape of arch
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Table 1. Size of numerical models (m)

Table 3. Value of strain energy and Max. value of

cross-section verification (Arc-20-02, Arc-20-04).

Span Rise Section height
L H t
Arc-20-02 2
20 0.2
Arc-20-04 4
Arc-40-04 4
40 0.4
Arc-40-08 8
*h =0.05
400
- - - - Engineering bedrock
Surface
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Figure 4. Design acceleration response spectrum

(Soil profile type 2).
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Table2. Rebar bending strain energy of Initial model, local

optimal solution of SMP and local optimal solutions of

Arc-20-02 Arc-20-04
A B C A B C
Strain energy 56.1 55.8 136 31.5 18.9 74.7
Max. L | 0.098 | 0.099 | 0.425 | 0.157 | 0.051 | 0.373
val. of
verif. S | 0.147 | 0.137 | 0.467 | 0.751 | 0.632 | 0.897
Note. A=Initial shape; B=SMP; C=local optimal solutions of
proposed method; L=long term; S=short term.
Table 4. Value of strain energy and Max. value of
cross-section verification (Arc-40-04, Arc-40-08).
Arc-40-04 Arc-40-08
A B C A B C
Strain energy | 703.0 | 693.9 | 1353 | 391.4 | 234.7 | 482.1
Max.
L 0.179 | 0.181 | 0.594 | 0.252 | 0.091 | 0.333
val.
of
verif S 0.283 | 0.322 | 0.953 | 0.946 | 0.762 | 0.923

proposed method (Nm).
A B C
Arc-20-02 40.7 40.1 31.8
Arc-20-04 132 119 107
Arc-40-04 20.4 20.0 16.0
Arc-40-08 132 119 109

Note. A=Initial shape; B=SMP; C=local optimal solutions of

proposed method.
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Note. A=Initial shape; B=SMP; C=local optimal solutions of

proposed method; L=long term; S=short term.
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Figure 5. Optimal results of Arc-20-02.
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Figure 6. Optimal results of Arc-20-04.
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Figure 7. Optimal results of Arc-40-04.
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Figure 8. Optimal results of Arc-40-08.
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Figure 9. Comparison of Arc-20-02 with respect to

curvature.
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Figure 10. Comparison of Arc-20-04 with respect to

curvature.
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