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Abstract:
used in high embankment dams constructed in the

The concrete cut-off wall has been widely

overburden in China. The local failure of the wall
embedded in the soil may occur since it is subjected to the

giant water pressure, earth pressure, and the uneven
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settlement between the soil and the concrete. Generally,
discrepancies of structure dimensions across diverse scales
and accurate descriptions of the complicated failure
involved in this process are crucial but difficult to be
considered. In this paper, based on the multi-scale
homogenization method of peridynamics, an equivalent
damage model of concrete cut-off wall in high embankment
dams was proposed. The concept of the model was given,
and based on the damage mechanism of the cut-off wall,
the aforementioned equivalent damage model was
established. This model is characterized by its simplified
formula, few parameters with valid physical meanings, and
unified expressions of the tension and compression
damage. The new index number renders the model to be
capable of more accurately simulating the damage evolution
process of concrete. The model proposed is easy to be
employed in engineering practices. After the validation of
the model proposed through concrete material tests and an
eccentric three-point bending concrete beam test, it was
employed to analyze the failure of the cut-off wall in a high

gravel earth core rockfill dam in 3D.

Key words: concrete cut-off wall; peridynamics;

homogenization multiscale method; equivalent damage

model
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Fig. 1 Multi-scale system of the high embankment dam and its prevention structures
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Fig. 2 Damage status of the bonds in the horizon of

a peridynamics material point located in the

damage zone
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Tab.2 Computational parameters

FHRk &C%{(j)g " UE/GPa v c/kPa ¢/ () A/ () K n R, G F D K,

He ik 2.25 0 54.0 11. 1200 0.38 0.70 0.3 0.03 3.0 2200
FEfh g+ 1. 60 40.0 14.0 0 150 0. 20 0. 86 0.45 0.10 2.0 300

NSy ) 1.97 35.0 33.0 0 447 0. 40 0.75 0.39 0.05 1.9 900
)= 1.42 0 39.0 0 1 000 0.38 0.65 0.32 0.02 4.0 2000
Wiz ik 2.40 30.0  0.20

e 2.40 10.0 0.33
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