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Fig.1 Four degree systems
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Fig. 2 Free body diagram of

wheat subjected to wind load
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Mechanical Analysis of Wheat Lodging-Resistance

XU Qi-cheng', SUN Chang-chun', XU Li-hui®

(1. School of Science, Shenyang Jianzhu University, Shenyang 110168, China;

2. School of Information and Control Engineering, Shenyang Jianzhu University, Shenyang 110168, China)

Abstract: A mechanical model with four degrees of freedom was established. Using the multi-freedom vibration systems
theory, the effect of the wind load on wheat was analyzed and the wheat lodging moment formula was derived. Based on
Rankine earth pressure theory, considering soil properties and root distributions, the lodging-resistance moment of wheat
was obtained. Comparing two bending moments, the ability of wheat lodging-resistance can be predicted. The wheat nu-
merical results show: the impact of particle mass on the each vibration mode shape is significant, especially the particle
mass can change the bending direction of the second vibration mode; the difference of lodging-resistance for difference
wheat is also explained.
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