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Fig. 1 The distribution of fluid mud thickness in the study area
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Table 1 Physical properties of natural sediments

HORE ok IR WR/ BB SRR, B Rk
™% % % T8 B TR% %

Q1 4742 19.59 29.89 10.30 1.59 71.0 279
Q2 4230 20.17 30.44 10.27 1.39 71.7 26.9
Q3 3481 19.57 30.83 11.26 1.13 72.6 23.4
Q4 48.08 18.64 33.11 4.47 1.45 74.3 22.1
Q5 4459 22.1 30.74 8.64 1.45 72.1 27.1
Q6 42.80 17.21 31.23 14.02 1.37 74.3 21.6
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Table 2 Basic parameters of R/S rheometer
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Fig. 2 Rheological curves of dense cohesive sediment with

different moisture contents
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Fig. 3 Rheological curves of dense cohesive sediment with

moisture content of 45% at different consolidation times
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Fig. 5 Rheological curve and model fitting of dense cohesive

sediment with moisture content of 42%
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Table 4 Bingham model parameters at different

consolidation times

|5 R 1] /min t,/Pa o R
0 57.333 0.2497 0.994 6
15 64.326 0.258 8 0.996 1
60 68.119 0.284 8 0.9959
120 77.245 0.302 6 0.986 1
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Fig. 6 The fitting curve between consolidation time and

rheological parameters
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Fig. 7 Rheological curves of dense cohesive sediment with

different moisture content in logarithmic coordinates
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Table S Parameters of dense cohesive sediment rheological

model
Bingham %% Powerfbi!
FIRE%
Ty "o R K n R
35 380 0.531 0.96 - - -
40 130 0313  0.99 - - -
42 107 0.29 0.99 - - -
45 44 0.190  0.98 - - -
((ITRZIERES [ELpZIbES
50 21 0.101 0.99 0.0112 1.62 0.98
55 11 0.075  0.96 0.001 7 1.970  0.99
60 5 0.056 097 0.001 6 1.973  0.99
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Fig. 10 The fitting curve between moisture content and

rheological parameters
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Rheological characteristics and its influencing factors of dense
cohesive sediments in the Huanghe River subaqueous delta

Liu Xiaolei'?, Chen Anduo', Zhang Hong', Lu Yang', Ma Lukuan', Jia Yonggang'?

(1. Shandong Provincial Key Laboratory of Marine Environment and Geological Engineering, Ocean University of China, Qingdao 266100,
China; 2. Laboratory for Marine Geology, Qingdao National Laboratory for Marine Science and Technology, Qingdao 266237, China)

Abstract: Cohesive sediments are widely distributed in the subaqueous delta of the Huanghe River and can easily
cause problems such as sedimentation, erosion and sea-bed fluidization under the action of external load, which
poses a great threat to the engineering facilities such as ports, waterways and submarine pipelines. Samples of co-
hesive sediment with different consolidation times and different water contents were prepared by using the undis-
turbed cohesive sediment taken from the fluid mud development area of the Huanghe River subaqueous delta. The
rheological tests were carried out under the mode of full shear rate with R/S rheometer to analyze the rheological
characteristics of cohesive sediment in the Huanghe River subaqueous delta and the effects of water content and
consolidation time on the rheological characteristics. The results show that the cohesive sediment flows and be-
comes unstable under the shear load, and the phase changes. The yield stress increased by 35% after being consolid-
ated for 120 min. The shear thickening behavior of the cohesive sediment with 50% water content at a high shear
rate was more obvious with the increase of water content. Power model is applicable to the rheological behavior of
the cohesive sediment with a water content greater than 50% at high shear rate. This study can provide a reference

for the numerical simulation of subaqueous cohesive sediment and the prediction of subaqueous gravity flow.

Key words: Huanghe River subaqueous delta; dense cohesive sediments; rheological characteristics; influencing factors;

rheological test
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