Tensegrity bridges
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Optimal design of Tensegrity bridges

Influence of random loads
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Infinity of structures

Non Linear Solver Parameters
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Uniform load distribution
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What is the worst distribution ?
Uniform or Random

Required Prestress ?

Dimensions A, A, ?
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Non Linear behavior
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» Calculate every load combination

» Keep the worst results :

Highest Prestress
Biggest Dimensions A., 4, — Volume V
Largest Deflection &
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Influence on optimal design

Uniform distribution Distributed load Worst Random distribution
[ =5kN/m (k1 =1,k =1,k3=0,k,=1)

Steel
o = 200MPa
E = 200GPa

p = 77kN/m3

1

43 tons
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Morphological Indicator L_o L _3g PL_gor E_ P_

P g S = = ~ 1000 =2
Total load Total load

F = 300kN ks * 50kN F = 350kN ky = 58kN

Timber Steel
(2: 11(())1g11;’a o =200MPa
= a —
= 4.5kN /m? F = 2006Pa
p . p=77kN/m
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Optimization
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Conclusion

» Uniform IS the worst distribution governing the design of prestress and dimensions

» Tensegrity forms are highly sensitive to live loads distribution
» Random distribution MUST be considered for serviceability checks
» Unconfortable vibrations might be induced by moving pedestrians

» Morphological indicators
» Allow rigorous and quantitative comparison of efficiency
» Reduce the amount of optimization’s parameters
» Are dimensionless numbers linking small scale and full scale structures
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