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Abstract 
The Sundarban delta was formed at the confluence of the rivers Ganga, Bramhaputra and their distributaries feeding into the Bay of Bengal. The total length of existing earthen embankments in Indian Sundarban is approximately 3520 km. The transient seepage may play a predominant role in the stability of such structures in areas, which are exposed to high variation of cyclic tidal heads on diurnal basis. A single tidal cycle consists of rising and falling of water level during Rise-Up and Draw-Down half cycle time, respectively. A numerical and experimental model has been developed based on the field problem.
The present study is formulated to analyse the dynamics of the phreatic surface of an earthen embankment during transient stage including rise-up and draw-down condition of a single and multiple tidal cycle by generation of a physical and numerical model based on the study area. An experimental study in Centrifuge and Finite element analysis using GEOSTUDIO software has been undertaken to investigate the effect of tidal cycles on earthen embankments. It has been seen that as the embankment soil exposed to continuous multiple tidal cycles consisting of Rise-Up and Draw-down, the embankment soil encounters cyclic settlement and rebound. The effect of the higher number of cycles results serviceability failure by creating the higher chances of permanent deformation. It has been observed that transient seepage induced by Cyclic Tidal Head has a dominant effect on the pore water pressure distribution within an earthen embankment. In our present investigation it has been studied that in a typical Sundarban earthen embankment, the Lower-Slope is more prone to serviceability failure compared to the Berm and Upper-Slope. This is due to tide induced cyclic hydrostatic loading on the riverside part of the embankment resulting in cyclic settlement and rebound of the plastic soil, leading to permanent deformation.
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Figure. 1 Dynamics of Phreatic suface for different tidal cycles




