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Accumulative effect of soil nailing under cyclic load through
finite element analysis

ZHU Fang-cai"?, LIAO Xin-gui’, LI Jian-hua®

(1. School of Geoscience and Environmental Engineering, Central South University, Changsha 410083, China;
2. Institute of Geotechnical Engineering, Hunan University of Technology, Zhuzhou 412008, China)

Abstract: According to the mechanism of soil nailing, traffic load was simplified as cyclic load, an elasto-plastic finite
element model was set up under dynamic load based on Mohr-Coulomb criterion, with frequency of 2 Hz and load
intensity of 10—-30 kPa. The results show that the displacement of panel increases with the increase of cyclic load number,
indicating obvious accumulative effect. The shape of settlement of slope crest is half-bowl with unobvious accumulative
effect. Axial force of soil nails has obvious increment at upper position, whereas no distinct increment at lower position,
and the increment shows attenuation with cyclic number. The experimental results are in accordance with the simulated
ones.
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Fig.1 Parameters of test box and layout of test units
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Fig.3 Plain strain FEM model
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Fig.4 Numerical and laboratory results of axial force of soil nails under different cyclic load numbers
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Fig.5 Numerical analysis and laboratory test settlements of slope crest
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