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Abstract: The wind-induced response of prestressed double-layer cylindrical reticulated shells is researched
based on the time-domain analytical method. The Welch spectrum analysis method is presented to evaluate the
power spectrum accuracy of the fluctuating wind speed time-history simulated by the harmony superposition
method and linear filter technique (AR method). The influence of structural design parameters on the
wind-induced response is investigated, including rise-span-ratio, span, thickness, length-width-ratio and the elastic
support stiffness of the structure. Results show that the rise-span-ratio, span and length-width-ratio are the main
factors influencing the structural wind-induced response. The existing of prestressed cable efficiently reduces the
fluctuating wind induced response of the structure, while the displacement wind vibration coefficient is still
greater than that of common non-prestressed reticulated shells since the average wind induced response is also
reduced greatly. The global wind vibration coefficient method is introduced based on the envelope concept, which
takes the maximum structural vibration response and maximum average wind induced response as controlled

indexes. In the end, the global wind vibration coefficients of prestressed double-layer cylindrical reticulated shells
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under various design parameters are calculated.
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Table 1 The first 10 frequencies of basic example
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Fig.7 Vertical displacement response of structures with
different vector-span ratio
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Fig.13  Axial stress comparison of the top and bottom chord
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Table 2 Effect of structural parameters on global wind
vibration coefficient

R L 5 & /m
1/4 15 16 1/7 40 50 60 70
AR FRE 1,581 1.452 1452 1272 1718 1452 1274 1.742
KLl W 7 JE 1% /m
10 12 15 18 15 17 20 22
BAARIRRE 2360 1.887 1.452 1.801 1.462 1.452 1.418 1410
SCRE NI E/(KN/m)
1600 1800 2000 2200
HEAR R R L 1.458 1.456 1.452 1.448
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