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OBSERVATION AND ANALYSIS OF THE DREDGED
MATERIAL FROM PORT LIANYUNGANG ON THE
BEACH AND THE CONDITIONS OF NATURAL
EROSION AND DEPOSITION IN THE BEACH
PROCESS

Yu Zhiying, Jin Liu, Chen Dechang and Tang Yinde
(East China Normal University, Shanghai)

ABSTRACT

Since the building of a dredged material station at Port Lianyungang and field
observations on the influence of the disposal of dredged matter on the beach process, a
better understanding of the short time muddy beach process has been obtained., Results
of the observations showed that:

1. Erosion and deposition process of muddy beach

The action of waves near the shore, particularly in the surf zone, plays a key role
in beach erosion. The surf zone has the strongest changes of profile. Near the shore, the
tidal current was found to have an important effect on the dispersal and transport of
suspended load. The eroded material is rapidly tramsported seaward by the tidal flow.
As a result, there is a significant erosion of the beach surface in the surf zone. On
the other hand the erosion caused by waves on the beach —3 meters outside the wate-
rline is insignificant, so that concentration of silt in seawater is lower. DBecause the
diffusive ability of tidal flow is relatively strong, the deposition of eroded material is
not easy. So, the beach process is weak here. This suggests that the part of the beach
outside the —3 meter waterline is only slowly varied. The variation of tidal current
strength results in corresponding variation in beach erosion.

The processing of dredged material at the beach took place mostly in the surf zone.
The relatively lower wave height during the period of dredging (from April to August,
1983) and the better deposition condition (the depositional volume of silt accounted for
about 69% of the total dredging volume deposited on the beach surface) resulted in a
higher beach level. When the dredging ended and the waves were higher in winter, the
strength of wave action increased and the surf zone widened accordingly, whieh lead to
a significant erosion of the beach in the surf zone. However, in the region outside the
—3 meter waterline the ercsion was still slight because of the absence of breaking wave
action. The beach in this region was relatively stabilized due to the lower conecentration
of silt in the water and the relatively strong diffusive ability of the tidal flow.

2. Variation of beach profile

The variation of beach profile is essentially dependent on the balance between the
supply of sediments near the shore, latitudinal distribution of erosional strength of the
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waves and the tidal flow action. The erosional strength of a beach is determined by the
bed shear stress of wave and tidal flow (U,,), and resistance to erosion of sedim-
ents on the beach surface (critical erosion shear stress, Uy,). The value of erosional
strength can be expressed in the form:

E=M [(%>2;1] At

U e T

where E’ is erosional value per unit area and unit time, and M is the coefficient of ero-
sion.

During dredging, the volume of deposition exceeds the volume of erosion and the
beach accumulates deposits. With a deerease in the budget of silt, erosion of the beach
oceurs with the arrival of denser sediment. Erosional strength is reduced, and the beach
profile gradually returns to a state of equilibrium. The cross-sections of the beach from
the coast to the sea are different due to the non-homogeneous distribution of erosional
and depositional strength. When the supply of silt is constant or low, the eross-section
of a beach can reach an equilibrium state at last as a balance is reached between the
erosion and deposition processes.



