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The structure behaves in a linear manner regardless the level of prestress and the structure stiffness, unlike

Tensegrity structures are spatial structures based on compressed struts and tensioned cables. This s other tensegrity structures, due to the short length of the cables. One of the main aims of the prestress level

achieved by the pretension of the cables, allowing the tensegrity structures to withstand external loads is to avoid the presence of slack cables , ,
such as the ones from a pedestrian footbridge. As a result, the lightweight of these structures leads to high P ' om0 efiections at L/ with [efle=0:022

strength to weight ratios making this solution an attractive one. However, its flexibility along with this 20604000 050 100 150 200 250 300 330
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The natural frequencies could be greatly reduced by the pedestrians’ mass, ending up in excessive
accelerations even if the structure itself does not have natural frequencies close to the common walking or
running ones. A dynamic vibration analysis has been performed showing that tensegrity structures with the
fundamental frequency above 3Hz will not have uncomfortable accelerations under dense crowds walking
load cases.

Fundamental frequency Acceleration under very dense walking crowds

In order to study the structural
behaviour, an Oasys GSA
computer model has been
made taking the Almere
bicycle and pedestrian bridge
In Netherlands as a

benChmark example for the T aeasita ﬂ 0025 005 0075 01 0125 015 0175 02 e e - e e e
parametric analysis. e ke

—a—No pedestrians
/// ,/ﬁunnin —e—2.5 pedestrians/m2
-

e A B e —e—1 pedestrian/m2
ﬁ _.7 ,J_f‘waiirﬂﬂ"' e

—g—Areleration

Frequency Hz

BN oW b W ;N @

Shrunmbwbnslbhnno bl in

(=]

Tensegrity footbridges design criteria

The forces at mid-span are mainly taken in tension to the top of the pylon, and then to the supports through The optimum values of the prestress and the axial stiffness B.m,hLm |
ratio between the cables and the pylons have been obtained. Lastin e

the cables. The parametric analysis implies that the structure behaves more efficient for cables/pylons axial I
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Straightforward design criteria have been established with | Check the ULS of the pylons Computer model
the purpose of obtaining initial dimensions.
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