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Fig.1 (a) Schematic diagram and experimental equipment of circular flume; (b) vertical diagram of circular flume
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Table 1 Design Table for experimental periods and hydrodynamic parameters of circular flume

FERHEIR WeHE/(°) IKGm SRR /m A D - 8 BILALEY (V m/s) DUBRPIRIE/C %
FHAL1-1 3° 0.35 0.2 1:2:12 0.15 5
SRR 1-2 3° 0.35 0.2 1:2:12 0.30 5
SR 1-3 3° 0.35 0.2 1:2:12 0.60 5
SR 2-1 3° 0.35 0.2 1:2:12 0.15 20
SR 2-2 3° 0.35 0.2 1:2:12 0.15 10
g1 2-3 3° 0.35 0.2 1:2:12 0.15 5
S 3-1 3° 0.35 0.2 1:2:6 0.15 5
S 3-2 3° 0.35 0.2 1:2:12 0.15 5
SEHA 3-3 3° 0.35 0.2 1:2:18 0.15 5
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Fig.2  Photos of the morphological characteristics of turbidity current head and water-jump phenomenon

(a) turbidity current head with a nasal-like structure; (b) the flat head of the turbidity current moves forward in the shape of a surge; (c) strong water-jump phenomenon,

visible reverse rolling zone and uplift phenomenon; (d) the water jump weakens, and multiple periods of uplift and discontinuous underwater jumping can be seen; (e) the

water jump weakens further until it disappears; (f) the fluid driving force decreases, and the water jump weakens until it disappears
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Fig.3  Phenomenon and schematic diagram of double flow segmentation under experimental conditions

(a, b) higher concentrations of inertial flow in the lower part compared to turbulence in the upper part during fluid motion; (c) double flow segmentation pattern diagram
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Fig.4  Photos and sketches of fluid front clefts and lobes under experimental conditions

(a) many smaller cracks and blade structures are generated by the fluid in the straight channel region; (b) sketch of the cleft and blade structure; (c) larger size and smaller

number of fissures and blade structures created during fluid handling when in the bend zone; (d) sketch of the cleft and blade structure; (e) structural diagram of gravity

flow front cleavage and blade formation mechanism (modified from reference [34])
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Fig.5 Time evolution diagram of turbidity currents from “lofting” to “new head” phenomena under experimental conditions

(a, b) environmental fluid intrusion into the turbidity flow and substrate contact area, where lofting occurs; (¢, d) fluid heads begin to rise; (e, f) the head is faster than the

body, and the two gradually pull apart; (g, h) after the head is distanced from the body, a "new head" is created at the front of the body, connected to the old head by a thin

layer of sand; (i, j) the "new head" is superimposed on a thin layer of sand and continues to move slowly forward
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Fig.6  Line chart of fluid movement speed and transportation distance under experimental conditions at different concentrations
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Fig.7 Diagram of fluid transport process with different concentrations under experimental conditions
(a-c) schematic diagrams at 3 min, 10 min, and 20 min at 20% fluid concentration; (d-f) schematic diagrams at 3 min, 10 min, and 20 min at 10% fluid concentration;

(g-i) schematic diagrams at 3 min, 10 min, and 20 min at 5% fluid concentration
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Fig.8 (a) Line chart of sediment thickness and transportation distance during fluid release at different initial velocities;

(b) line chart of fluid movement speed and handling distance under different initial velocity releases
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Fig.9 Distribution and schematic diagram of inner and outer sediments at the bend

(a) more inner deposits than outer deposits are visible at the bends; (b, ¢) schematic of inner and outer sediment distribution
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Fig.10  Line chart of mud content and transportation distance of fluid under different sand-to-mud ratios
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Fig.11

deposition in the Chang 7, member of the Yanchang Formation in Ordos Basin
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Abstract: [ Objective ] This study investigated the sorting movement and sedimentary characteristics of fine-grained
sediments under the action of turbidity currents, and analyzed the controlled factors of their transport distance and
the spatial distribution of sediment. [ Methods ] Based on a circular flume simulation, the transport and deposition
process of fine-grained sediments carried by turbidity currents were simulated and analyzed by controlling three condi-
tions: the initial fluid velocity, sediment concentration, and sand — mud ratio. Furthermore, the sedimentary dynamic
mechanism was explored.[ Results] (1) Fine-grained sediments transported by turbidity currents experience experi-
mental phenomena such as “water jumps”, “double flow segmentation”, “lofting”, “head lifting”, and “new heads”
during the flow process. (2) During fluid transportation, the movement speed and distance of fine-grained sediments
are influenced by the concentration difference between the fluid and the environmental fluid. (3) Factors such as the
initial flow velocity, water jumps, and lofting control the fluid flow velocity, fine-grained sediment transport
distance, and spatial distribution. (4) The “new head” phenomenon causes sand bodies carried by the fluid to
become discontinuous, isolated, or dispersed. [ Conclusions ] Based on the “new head” phenomenon in the simula-
tion process, we offer insights on the causes of dispersed sand bodies. The results of this study can serve as a refer-
ence for studying the formation and distribution of dispersed sand bodies.

Key words: fine-grained turbidity currents; dynamic mechanism; physical sedimentation simulation; transport law;

“new head” phenomena



