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Parameter Calibration and Significance Analysis of
Rice Straw based on Hertz-Mindlin Model

GONG Feng, HU Man, BAO Anhong.
LI Dan, GAO Tao, WANG Chunlong

College of Engineering and Technology , Southwest University s Chongqging 400715, China

Abstract: Rice straw has the advantages of being environmentally friendly., non-polluting, green and re-
newable, abundant and easy to obtain. In recent years, it has gradually developed into an environmentally

friendly building material, such as straw-concrete composite blocks. In order to accurately obtain the con-
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tact parameters of rice straw in the steel mold during the process of making rice straw-concrete composite
blocks, this paper is based on the rice straw stacking test, using image processing technology, combining
physical experiments and discrete element simulation to optimize the contact parameters. Firstly, the dis-
crete element model of straw was established by using Hertz-Mindlin (no slip) contact model, and the
simulation of straw stacking process and morphology were realized. Then, the Plackett-Burman test, the
steepest climbing test and the Box-Behnken test were designed to analyze the significance of contact param-
eters, and a quadratic polynomial regression model was established for the angle of repose and significant
contact parameters. Finally, the angle of repose determined by physical test was used as the response tar-
get, and the significant contact parameters were optimized and calibrated. The results show that the static
friction coefficient between rice straws is 0. 43, the rolling friction coefficient is 0. 24, and the collision re-
covery coefficient is 0. 28. The static friction coefficient between rice straw and steel plate is 0. 20, the roll-
ing friction coefficient is 0. 15, and the collision recovery coefficient is 0. 30. The static friction coefficient
between rice straw and steel plate, the static friction coefficient between rice straw and rice straw, and the
rolling friction coefficient between rice straw and rice straw have the most significant effects on the angle of
repose, while the other contact parameters have no significant effects on the angle of repose. Combined
with physical experiments, the optimized calibrated contact parameters are simulated and compared. It
shows that there is no significant difference between the simulated angle of repose and the measured angle
of repose, and the relative error is only 0. 75% , which verifies the accuracy of contact parameter calibra-
tion. The research results can provide important reference value for further exploring the distribution and
forming characteristics of rice straw in steel molds.

Key words: rice straw; composite block; stacking experiment; discrete element; parameter calibration
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