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Local large deformation between cut-off wall and core wall on deep
overburden by meshless method

ZOU Degao" 2, GONG Jin'" 2, KONG Xianjing" %, QU Yonggian" 2, LIU Jingmao" 2 CHEN Kai'-?
(1. State Key Laboratory of Coastal & Offshore Engineering, Dalian University of Technology, Dalian 116024, China; 2. School of
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Abstract: As a significant type of dam on deep overburden, the earth core rockfill dam connects the concrete cut-off wall and
soil core wall directly, and the “penetration” phenomenon with local large deformation may exist between cut-off wall and core
wall due to the difference in material stiffness. Using an arbitrary Lagrangian-Euler (ALE) framework, an elastic-plastic
meshless large deformation method is developed in this research. The meshless method has the benefit of flexible nodal
distribution, and the ALE framework shows the advantage of accuracy and stability in large deformation analysis, thus avoiding
the precision reduction or re-meshing procedure in the mesh-based large deformation method. The introduced approach is
incorporated into the self-developed calculation platform GEODYNA and combined with the finite element method (FEM) and
the scale boundary finite element method (SBFEM). Finally, the coupled meshless-FEM-SBFEM applied to an earth core
rockfill dam on deep overburden, and combined with the generalized elasto-plastic model, the “penetration” phenomenon with
local large deformation is simulated. The results indicate that the large deformation analysis can capture the stress distribution
of the cut-off wall and the soil deformation near the joint zone more reasonably, the vertical stress of the cut-off wall calculated
by the small deformation analysis is underestimated by about 4.1 MPa (13%), and a shear zone exists between the soil area at

the top of the cut-off wall.
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Fig. 1 Background mesh and location of Gauss points
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Fig. 3 Mapping relation between old and new Gauss points
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Fig. 4 Model for bearing capacity of soil foundation
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Table 1 Parameters of generalized plastic model in rock-fill zone,
core-wall, transition zone and overburden zone
AX Go Ko My My a  as Ho Huw
A 1000 1400 1.80 1.38 0.45 0.40 1800 3000
B 720 662 145 120 020 020 400 400
C 1321 1585 1.64 1.15 020 045 1800 1300
D 382 351 135 1.00 0.25 0.60 500 500

ms my mi Mu i ypm  Yu  Po B
0.50 0.50 020 0.20 105 50 4 35 0.022
0.47 0.47 0.40 040 7.5 20 35 20 0.013
0.50 0.50 041 041 120 20 7 22 0.018
0.612 0.612 0.44 044 10 1235 20 0.01
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Fig. 9 Deformation mesh and shear strains after dam construction
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Fig. 12 Nodal deformations of cut-off wall-core wall zone at
typical time by large deformation analysis
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Fig. 13 Local horizontal displacements after dam construction
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Fig. 15 Comparison of vertical stresses of cut-off wall after dam
construction
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Table 3 Influences of average nodal displacement on stress of

cut-off wall
T T3 87 71 /MPa % K JJ/MPa
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