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Fig. 1 Sediment grading curve and experimental setup
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Tab. 1 Experimental sediment composition

. R UD N a RO . . bR UD TN B4 it 4 ek
HiK - s FPER A /um Hik . .

(VA5 A) 1% (RVUSB) /% (RVAISTA) 1% (RV>45B) /% /um
S1 16 84 3.6 S12 46 46 113
S2 19 80 3.8 S13 48 42 13.6
S3 22 77 4.0 S14 51 39 155
S4 24 73 42 S15 53 35 17.9
S5 27 70 45 S16 56 32 21.1
S6 30 66 48 S17 59 29 242
S7 32 63 53 S18 61 25 263
S8 35 60 5.8 S19 64 22 27.6
S9 38 56 6.5 S20 67 18 29.0
S10 40 53 7.4 S21 69 15 30.9
S11 43 49 9.0
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Fig.2 Vertical mass concentration distribution curves under different silt mass fractions
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Fig.3 Sediment mass concentration distribution at different

heights above the bottom
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Fig.4 Average settling velocity of the clear-muddy interface

and linear fitting
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Tab.2 Average settling velocity of the clear-muddy interface under different silt mass fractions
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Experimental study on the constrained settling characteristics of sediments

under grading effects

LI Zigi"?, XU Chunyang"?, LUO Wen’, ZHOU Chunyan’

(1. Jiangsu Key Laboratory of Coast Ocean Resources Development and Environment Security, Hohai University, Nanjing 210098,
China; 2. College of Harbor, Coastal and Offshore Engineering, Hohai University, Nanjing 210098, China; 3. Yancheng Surveying
and Design Institute of Water Resources Co., Ltd., Yancheng 224000, China)

Abstract: Targeting sediment mixtures of different grading compositions, a series of settling experiments were
conducted to systematically investigate the influence of grading on the constrained settling characteristics of sediment
mixtures. The study analyzed mass concentration distribution, the settling velocity of the clear-muddy interface, and the
thickness of the sediment layer. Results indicate that the constrained settling phenomenon of sediment separation is
particularly pronounced when the silt mass fraction is between 35% and 38%, which can be considered the critical value
for the transition in constrained settling modes of sediments with different grading compositions. The settling velocity
of the clear-muddy interface increases linearly with the silt mass fraction or median particle size. An empirical formula
for the silt mass fraction and interface settling velocity was derived based on experimental data under conditions of a
suspended sediment mass concentration of 100 g/L and a salinity of 3 %o. The sediment layer thickness decreases
gradually with an increase in silt mass fraction. When the silt mass fraction is low, clay-dominated settling leads to the
accumulation of large flocs, resulting in a thicker sediment layer. As the silt mass fraction increases, flocculation
weakens, and silt-dominated settling occurs. The structural concentration approximates that of a silt content of 69%,

leading to a thinner sediment layer.

Key words: fine-grained sediment; multi-component sediment; constrained settling; grading
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