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Abstract 

When sediment-related remediation or maintenance is required at developed 

waterfronts, construction is often necessary below existing overwater structures such 

as piers, wharves, and docks.  Sediment removal and placement of materials (e.g., 

sand, rock, and capping materials) below existing structures present unique 

challenges to the permitting, design, and construction phases of a sediment 

management and remediation project. This paper reviews the various challenges that 

exist for marine work below existing structures and discusses several methods for 

accomplishing work in these constrained settings. Additional observations are 

provided for regulatory permitting considerations and unique quality 

assurance/quality control methods that apply to marine work below existing 

structures are presented. Pertinent case studies are described for illustration purposes.  

INTRODUCTION 

The shoreline and nearshore areas of industrial and port-related facilities are, 

by their very nature, populated by a variety of structural installations. Many of these 

take the form of overwater structures, which are generally pile-supported or 

cantilevered out over the water. When remedial action, sediment management, or 

dredging is required in and around these facilities, some of the necessary work often 

needs to occur below these existing structures. Marine construction below overwater 

structures is a significantly more complex process when compared to open-water 

areas, as overwater structures pose obstacles to design engineers and contractors. An 

example of a complex condition typically encountered under an overwater structure is 

illustrated in Figure 1. This paper discusses various methods used in practice to 

accomplish under-structure remediation (removal of materials, placement of 

materials, and containment of in-situ sediments) and some of the permitting and 

quality assurance considerations that are associated with under-structure work.  
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In addition, sediment conditions below the existing structure may pose 

difficulties for both the removal and addition of material below the structure. Tightly 

spaced piles may limit equipment access and the presence of rock, debris, or remnant 

piles could inhibit dredging and sloughing of material away from the structure. 

Debris may be present and even prevalent, potentially including under-structure 

scaffolding, cathodic protection, old utilities, and spalled concrete that has fallen 

away or remnants of previous repairs that could include concrete, grout, formwork, 

and reinforcing.  

Finally, the geometry of the structure may also pose a challenge to 

remediation efforts. With changing code and loading requirements over the extended 

life of a marine structure, the design of prior additions or repairs may vary greatly and 

different pile sizes, groupings, and spacing as well as different deck heights, bent 

sizes, and fender spacing may be present over the extent of the structure.  

REMOVAL OF MATERIALS BELOW EXISTING STRUCTURES 

The feasibility to dredge below existing structures is dependent upon design, 

presence of debris and broken piles, under-structure slope conditions, and ability of 

equipment to access the area without potentially damaging the existing structure. If 

removal of materials below the existing structure is deemed technically feasible (i.e., 

removal of materials will not cause instability of the structure), then several methods 

are available to complete this work, as discussed below.  

Direct Removal of Materials.  If it is possible to remove the decking of the 

overwater structure (in segments or in total) or to temporarily relocate the structure, 

then typical sediment removal methods can be used. However, if sediment removal 

must occur below the existing structure, specialized construction equipment is 

required. Two technologies that exist to directly remove material under structures are 

a mechanical dredge (typically operated using a traditional or modified barge-

mounted long-reach excavator) and hydraulic alternatives. Three methods of direct 

removal include: 

1. If there is sufficient space between the bottom of the structure and the water 

surface for a small barge and excavator, then the existing sediment can be 

dredged directly using mechanical dredging.  

2. If the excavator and barge is unable to be located under the structure, an 

excavator with a telescoping arm may be used to reach under the structure.  

3. Dependent on the material type, it may be possible to �drag� the sediment 

from under the structure to open water where it may be dredged into a haul 

barge. This process may not be supported by the regulatory agencies, as it 

may be viewed as temporary sediment stockpiling on the seabed and has the 

potential to create greater sediment resuspension than traditional mechanical 

dredging techniques due to the additional handling. 
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