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Abstract 
 
The continuing coastal and port developments 
have resulted in vast quantities of dredged marine 
sediment being dumped in coastal and nearby 
lands. The complex nature of such sediments 
raises an alarming concern regarding the 
environmental issues associated with dredging 
and subsequent dumping of such sediments. 
Ports and waterways worldwide manage billions 
of cubic yards of dredged material annually 
(Loudini et al., 2020). In Europe, around 300 
million cubic meters of sediment are dredged 
each year, while France accounts for 50 million 
cubic meters, China for 100 million cubic meters, 
and the United States for 300 million cubic meters  
(Dorleon et al., 2024). Between 2013 and 2017, 
India produced nearly 359.6 million cubic meters 
of dredged sediment (Bose, 2022). In India, major 
ports such as Mumbai, Odisha, and Pondicherry, 
as well as numerous smaller seaports and inland 
waterways need regular maintenance dredging to 
clear accumulated sediments (Bortali et al., 2023; 
Dharmendra et al., 2020; Mohan et al., 2024). 
Dumping dredged sediment can introduce 
contaminants into marine ecosystems, adversely 
affecting marine life and water quality. The 
accumulation of these sediments also contributes 
to coastal erosion and disrupts natural sediment 
transport processes. Moreover, the poor strength 
characteristics of dredged marine sediments even 
pose serious challenges to construction activities.   
An effective reuse of dredged marine sediment as 
a construction material is a promising solution to 
the issues at hand. The sustainable use of both 
geosynthetics and dredged material as backfill is 
therefore imperative and can be a step towards 
the reduction of carbon footprint. The present 
study investigates the feasibility of using dredged 
marine sediment treated with certain conventional 
binders as a backfill material. Strength 
characteristics of dredged marine sediments 
treated with a conventional stabilizer (slag 
cement) with varying binder proportions (5%, 
7.5%, 10%, 15%, and 20%) under optimum 
molding conditions were tested. The results 
showed improved cohesion value for the treated 
marine sediments, 226.51% increase in the case 
of cement-treated sediments at a dosage of 20%. 

A slope-stability analysis was conducted on the 
treated sediment-retaining wall using Geoslope 
software for varying heights (3 m, 4 m, and 5 m) 
and slope ratios (1:1H, 1:1.5H, and 1:2H). A 
series of analyses were carried out for slopes that 
are reinforced with geosynthetics with the 
dredged marine sediment as backfill under 
different hydrological conditions. The study 
revealed that cement-treated dredged marine 
sediments exhibited a better performance and it 
holds the potential for application as backfill for 
retaining structures reinforced with geosynthetic. 
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