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Experimental and numerical simulation on bond behavior between

polymer anchorage body and soil

LIU Heng, WANG Fuming, SHI Mingsheng
(School of Water Conservancy and Environment, Zhengzhou University, Zhengzhou 450001, China)

Abstract: In view of insufficient recognition of the mechanism of interaction between polymer anchorage
body and soil as well as imperfect bond strength parameters, the bonding behavior between the low density
(0.11~0.13 g/cm’) polymer anchorage body and different status soil was studied by the large-scale model
of concentric pull-out tests, and the load-displacement curve of loading end, the distribution of axial force
and cohesive stress were obtained as well as the empirical value of the cohesive strength was put forward.
From the view of micromechanics, the numerical model of anchor bolt—polymer anchorage body-soil systems
was established by Particle Flow Code in 2 dimensions (PFC2D) software, and the anchoring mechanism
of polymer anchorage body under pull-out load was analyzed. In addition, the rationality of the numerical
model was verified by comparing with the model test results, and the variation law of stress and the porosi-
ty of soil were discussed emphatically. The experimental results provide the parametric basis for the design
and application of polymer anchorage grouting, and the particle flow model provides a feasible tool for mi-
cro—scale study of the polymer anchorage mechanism.

keywords: polymer; anchorage body; particle flow code; micro—parameters; bonding strength

(AT . FokA)

(L5 748 W)
A global optimization algorithm of upper bound method

with inclined interface blocks for slope stability

SUN Ping', CHEN Xi, WANG Yujie'
(1. Department of Geotechnique Engineering, China Institute of Water Resources and Hydropower Research, Beijing 100048, China;
2. Institute of Water Resources and Hydro—electric Engineering, Xi‘an University of Technology, Xi‘an 710048, China)

Abstract: Using the upper bound method with inclined interface blocks, the optimization methods should
be adopted to search for critical sliding mode with the global minimize factor of safety. Because the optimi-
zation variables include slip surface positions and inclined interface angles, the freedom and nonlinearity
are increasing significantly and searching for the global minimize factor of safety becomes more difficult. In
this paper, a mathematical model of sliding mode optimization is provided, considering the slip surface slid-
ing along the weak interlayer or not. In order to generate proper sliding modes during the random search
process, some geomelrical constraints are introduced, finally the optimization problem is converted to the
minimize problem with multi-degree of freedom and bound constraints. Combined with genetic algorithm and
particle swarm algorithm, some typical examples are analyzed. The result shows that the mathematical mod-
el proposed in this paper can avoid generating the unreasonable sliding modes during the random search
process, with the result that the optimization efficiency is improved significantly and the non-convergence
of numerical calculation is avoided. Combined the mathematical model with the global optimization algo-
rithms, the solution obtained is reasonable and very close to the limit equilibrium solution.

Keywords: slope stability; critical sliding mode; upper bound method with inclined interface blocks; glob-

al optimization model
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