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Wind-induced responses of a rocket and its launching platform based

on Davenport wind speed spectrum

JIANG Guoqing, LI Daokui
(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract: On the basis of Davenport wind speed spectrum and using M. Shinozuka method, samples of wind load were numerically simulated

on the different girds of rocket core and booster under three basic wind velocities. Then a transient response analysis was made to the rocket and its

launching platform by invoking the MSC. Nastran, and the displacement response of the rocket and its launching platform under different basic wind

velocities was obtained. The value of the displacement increases along with the increase of height away from the ground, and the ratio of the

maximal displacement approximates to the ratio of the square of basic wind velocity on a grid. Finally, a designed load-relieving structure was

placed on the umbilical cord tower. Results indicate that the maximal displacement on different grids decreases conspicuously and the anti-wind

capability of the rocket and its launching platform are enhanced by a large margin with the help of the load-relieving structure. The designed

structure can make a reference to the engineering practice.
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Fig.1 Finite element model of rocket

and its launching platform
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Tab.1 The first four vibration modes and natural

frequency of the rocket and its launching platform
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Fig.2 The schematic diagram of the wind load

g o

blowing to the rocket and its launching platform
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Fig.3 Wind load curve of Node 1 when
the basic speed is 8m/s
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Tab.2 Node numbers of the rocket which are

close to the end of oscillating bars
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Fig.4 Displacement curve at Y direction of Nodel6

when the basic wind velocity is 8m/s
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Fig.5 Displacement curve at Y direction of each node

when the basic wind velocity is 8m/s
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Tab.3 Maximal displacement at Y direction of each node

when the basic wind velocity is 8m/s

% D,/m % D, /m
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Nodel3 0.057 4 Nodel5 0.007 6
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Fig.6 Displacement curves at Y direction of Nodel2

under three basic wind velocities
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Tab.4 Displacement statistic at Y direction of Nodel2

under three basic wind velocities

HA K (m/s) D,/ m D,./m
13 0.201 7 0.109 4
10 0.118 5 0.064 8
8 0.077 2 0.041 8
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Fig.7 Load-reliving structure
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Fig.8 Three-dimension finite element model of part of

the rocket where the fuel container is placed
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Fig.9 Displacement statistic curve at Y direction of

Nodel2 with or without load-reliving structure
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Tab.5 Displacement statistic at Y direction of Nodel2

with or without load-reliving structure
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