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Research on the group anchor effect of anti-floating anchor rod pull-out based

on PFC
QIAO Jiangang', LI Juan®, ZHANG Yong’, LI Jingwen'
(1. School of Civil Engineering and Transportation, Hebei University of Technology, Tianjin 300401,
China;2. School of civil engineering, Cangzhou Jiaotong College, Cangzhou 061199, China;

3. Hebei Expressway Group Limited Yanchong Preparation Department, Zhangjiakou 075400, China)
Abstract: To explore the mechanism of pull-out group anchor effect of anti-floating anchor rods and improve the
anti-lifting bearing capacity of anti-floating anchor rods. A micromechanical model for the pull-out bearing
capacity of anti-floating anchor rods was established using contact mechanics methods, and a discrete element
model was established using particle flow theory to analyze the mechanical properties between anti-floating
anchor rods and rock and soil under different working conditions. The results show that when the distance
between anchor piles is 4D, 6D, and 8D, both axial stress and shear stress show an initial increase followed by a
decrease, and finally tend to stabilize. As the pile spacing increases, the axial stress between the anti-floating
anchor rods shows a trend of first increasing and then decreasing. As variation time step increases, the porosity at
different positions shows a trend of first increasing and then stabilizing. The analysis method based on particle
size model can effectively analyze the group anchoring effect of anti-floating anchor rods, providing technical
means for underground structural engineering construction and safety management.

Key words:anti-floating anchor rod; group anchor effect; particle flow; stress distribution; porosity
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Fig.9 particle flow simulation results of group anchors with pile spacing of 6D, 8D, and 10D
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Fig.11 time-history variation curves of the porosity of the group anchors of the circle measured at different pile spacing
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Fig.12 safety design inspection results based on PFC anti floating effect analysis
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