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Response of Launch Vehicle under Ground Wind Load

Li Zhe, An Jun, Wan Xiaopeng

(School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: In order to analyze the ground wind acting on the new generation of launch vehicle when the launch ve-
hicle is in the vertical state. According to the causes of ground wind load and the effects of directions, the
ground wind load acting on the launch vehicle is divided into four different ground wind loads: average wind load
in resistance direction, fluctuating wind load in resistance direction, fluctuating wind load in lift direction and
vortex shedding load in lift direction, In order to obtain the response of the launch vehicle under the effects of
ground wind loads, the random analysis function of MSC, Patran/Nastran is used. The launch vehicle’ s dis-
placement response is given when the ground wind speed is 4~20 m/s., The results indicated that the launch ve-
hicle’s displacement response increases with the increase of ground wind speed. The shedding vortex load be-
comes the dominant reason that result in the carrier rocket’s displacement response with the increase of ground
wind speed.
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Fig.1 3D finite element model of launch vehicle
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Fig. 2 Ground wind load model of launch vehicle
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Fig.3 Sketch of the rocket model
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response on the top of the rocket
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Fig.5 Synthesis of ground wind load response
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Fig. 6 Ground wind load displacement response of the rocket
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