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(Upward loading case).
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Table 1. Material properties used for analysis of the verification models of Jeong et al. (2020) [2].
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Fig. 2. Numerical models selected for verification of the present study: (a,b) SCZ and GCL models [2]; (c,d) the
simulated FE models, (e,f) the initial pore water pressures.
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Fig. 3. Reconstituted input sine waves acceleration data for verification model loading (Jeong et al. 2020 [2]).
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Fig. 4. Comparisons of vertical displacement results of dam’s crest for: (a) level 1, SCZ model, (b) level 1,
GCL model, (c) level 2, SCZ model, (d) level 2, GCL model.
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Table 2. Adapted small-strain hardening soil (HSS) constitutive model parameters.
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Table 3. Seismic loading initial direction irregularity details used in the present study.
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Fig. 8. Assumed 2D plane-strain models (6 models) to investigate the irregularity effects in the direction of
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Fig. 12. Distribution of relative shear stresses in different seismic loadings with respect to the direc-
tions of irregular seismic motions: (a) horizontal, (b) vertical, (c) oblique
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Fig. 13. Seismic settlements under the influence of irregular seismic loadings in directions of: (a)
horizontal, (b) vertical and (c) oblique.
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Fig. 16. Time -history response of excess pore water pressure in the bottom of core for different irregular loadings
combinations including: (a) horizontal, (b) vertical and (e) inclined cases.
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Fig. 17. Time- history response of the crest settlement under irregular seismic loadings in the direction of:
(a) horizontal, (b) vertical, (e) inclined.
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