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Abstract: Liquefaction-induced lateral spreading on river terraces presents significant threats to the nat-
ural and built environments in the lower Yangtze River region. However, the extensive valley sites in
the lower Yangtze River, spanning several kilometers, are characterized by thick, loose sediment lay-
ers with highly uneven distribution. The nonlinear behavior of soil and kilometer-scale lateral deforma-
tions pose challenges to numerical simulations of such sites. In this study, considering the complexity
of the terrain and the specificity of the strata in wide valley sites of the lower Yangtze River, a refined
model was developed based on geological profiles of actual engineering sites. Utilizing a sand liquefac-

tion large deformation viscoelastic-plastic constitutive model and the ALE method, the study over-
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came the simulation challenges associated with large deformation flow sliding in these sites. Consider-
ing the influence of seismic wave types and intensities, the liquefaction distribution characteristics and
lateral spread patterns of slightly inclined wide valley sites were analyzed. The results indicate that liq-
uefaction was most severe at the base of the slope in slightly inclined liquefiable sites, and significant
lateral spread seismic damage occurred in the riverbed of slightly inclined slope sites, revealing spatial
displacement characteristics of lateral spread in slightly inclined liquefiable slope sites of wide valleys.
This displacement is primarily attributed to variations in stress states of soil units across different posi-
tions within wide valleys. By comparing with evaluation criteria for liquefaction-induced lateral spread
damage levels, the characteristics and extent of liquefaction-induced lateral spread damage in slightly
inclined slope sites of wide valleys in the lower Yangtze River were further clarified.

Keywords: wide valley site; Yangtze River slope; soil liquefaction; lateral spread; damage characteris-
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Fig.1 Soil layer distribution in wide river valley sites
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Fig.2 Division of soil elements in the foundation model
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