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Fig. 14 Distribution of strong force chain at each loading moment
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Fig. 15 Distribution of force chain network at each loading moment
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Study on force chain of a two-dimensional photoelastic

particle system based on G’ value method

GUO Zhanwei', CHEN Fanxiu', WANG Yuan', LIU Yuxin', SUN Jie?, ZHONG Yichen'
(1. School of Science, Qingdao University of Technology, Qingdao 266033, Shandong, China;
2. School of Civil Engineering, Qingdao University of Technology. Qingdao 266033, Shandong, China)

Abstract: Force chain is an important concept in the study of particle systems, which is a concentrated
embodiment of microscopic phenomena and plays a important role in the material system of
macroscopic granular materials. The internal mechanical behavior of the particle system was studied
by the photoelastic method, and the geometric information such as the center coordinates and contact
point coordinates of the particle material was obtained by using digital image processing technology,
the contact network of the entire particle system was obtained, and the changes of the geometric
structure and the distribution of contact force and force chain network of two-particle systems of
different diameters under vertical load were analyzed. The average color gradient algorithm was used
to obtain the G* value of the photoelastic fringe image and the relationship curve between the loading
force and G value, the contact force between particles was calculated and got the distribution map of
the force chain network. The results show that the G* value of photoelastic particles increases with the
increase of loading force, the G* value of particles with few contact points is larger, the concentrated
distribution interval of contact vector angle only fluctuates slightly in the interval distribution
frequency, and the increase of vertical load does not affect the overall distribution. Analyzing the
frequency distribution curve of contact force, it can be seen that the increase of vertical load can make
the contact force on the smaller diametral 8mm particles in the particle system closer to the average
contact force, the distribution is more uniform, and the larger diametral 9mm particles can support
more loads and contact more other particles to bear greater contact forces. Studying the distribution of
the force chain, it is found that the increase of vertical load within a certain range will make the
distribution of the strong chain tend to be unified, and the particle arrangement on the strong chain is
more compact, as the load continues to increase, the number of particles on the strong chain will
become less and more likely to break and disintegrate into a single particle distribution, thereby
aggravating the rearrangement nature of the particles.

Keywords: particle system; photoelastic experiment; contact vector angle; contact force; force chain



