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Centrifuge test and numerical simulation on stability of vertically extended
earth dam in landfill project

ZHOU Xiaowen', JIANG Haoran'*, ZHOU Mi'*, CHENG Li'?*, HAN Zejun'?

(1. State Key Laboratory of Subtropical Building Science ( South China University of Technology) , Guangzhou 510640, China;
2. South China Institute of Geotechnical Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract; The stability of a landfill is a key issue for the safety of the landfill project. Thus, centrifuge test and
numerical simulation were carried out to investigate the stability of vertically extended earth dams in landfill
projects. The stability of a steep extended earth dam with or without reinforced by geotextile was studied through
centrifuge test, and the rationality of the design was verified. Before using the finite element ( FE) method for
parametric study, the FE model was validated by comparing with centrifuge test data in terms of soil displacement.
Then, numerical simulations were conducted to extend the centrifuge test data during construction and operation
stages. For extended earth dam reinforced by geotexile, the safety factor of the dam and the position and shape of
potential slip surface were investigated under different working conditions during construction and operation stages.
Effects of parameters such as permeability of fill soil, reinforced methods, shear strength of fill soil, stiffness and
arrangement of reinforcement were analyzed and compared. Results show that for vertically extended earth dam
projects, the stability of the steep dam reinforced by geotextile was effectively improved and not constrained by site
conditions, which meets the demand of safety for design purpose.
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Tab.1 GRS structures of vertically extended landfills in the
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Fig. 1 Landfill dam
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Fig.2 Schematic diagram of cross section of centrifuge model
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Fig.3  Gradation curve of soil in dam
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Fig.4 Acceleration interval curve in centrifuge test
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Fig.6 Displacement-time curves of monitoring points
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Tab.3 Summary of cases in parametric study
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Fig.9 Potential slip surface under various working conditions
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Fig. 10  Relation between safety factor and permeability of soil
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Tab.4 Calculation schemes of different reinforced methods
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Fig. 12 Variation of safety factor for each scheme
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Tab. 5 Safety factor calculated from different vertical
reinforcement spacing
S,/m T4 T 7 T8
0.5 1.573 1.632 1.220
1.0 1.548 1.562 —
1.5 1.450 1.464 —
¥ 1.364 1.358 —
®6 FRHMRKETERINRZERHY
Tab. 6  Safety factor calculated from different reinforcement
lengths
L/m T 4 T 7 T8
T 1.573 1.632 1.220
21 1.376 1.375 1.028
11 1.381 1.372 1.022
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Fig. 17 Comparison of slide surfaces of different reinforcement
lengths in cases 4, 7, and 8
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