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Flow Characteristics of Seabed Sediments Under Continuous
Disturbance by Multiple Grousers

CHEN Zihui, OU Yujia, HU Qiong
(School of Mechanical Elecirical Engineering, Ceniral South University, Changsha 410083, Hunan, China)

Abstract; To investigate the flow characteristics of sediments disturbed by the track of a collector vehicle during
deep-sea mining, numerical simulations of continuous sediment disturbance by multiple grousers were conducted based
on the Eulerian multiphase flow model. The mass and the dispersion velocity of disturbed sediments were analyzed, and
the effects of in-situ disturbance, subsidence depth, and bottom-current velocity on the flow characteristics of sediments.
The results indicate that when a collector vehicle travels 1.5 meters at a speed of 0.6 m/s, the mass of disturbed
sediments at the water-sediment interface reaches 70.8 kg. After 2.5 seconds, the horizontal dispersion velocity of the
plume reaches 0.37 m/s and the vertical dispersion velocity is 0.269 m/s. Subsidence depth increases, the dispersion
intensity aggregates. In-situ disturbance causes more severe damage to the soil layer. Seabed bottom-current velocity,
although being lower, can also bring influence to both the concentration and dispersion range of sediments.
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Fig.1 Cross-sectional view of grouser
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Fig.2 Schematic diagram of mesh generation
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Fig.3 Clawer travel mechanism
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Fig.4 Simplified crawler travel mechanism
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Fig.5 Schematic diagram of simulation model
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Fig.6 Disturbed sediment mass and mass flow rate curves
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Fig.7 Sediment dispersion velocity
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Fig.8 Simulation results of in-situ disturbance by collector vehicle
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Fig.9 Sediment disturbance at different subsidence depths
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Fig.10  Plum morphology under different bottom currents
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Fig.13  Grouser winding and meshing details
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Fig.16 Sediment density current front
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Fig. 17  Simulation result of simulation case 1
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