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Fig.1 The development history and typical representative events of the circular flume
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Fig.2  Circular flume model and different types of circular flume (modified from references [41,52,59])

(a, b) conventional circular flume and its schematic diagram of model at Hohai University; (c) in situ circular flume; (d) mini circular flume; (e) racetrack circular flume
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Table 1 Summary of domestic and foreign circular flumes
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Table 2 Types and main parameters of monitoring equipment for the circular flume
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Fig.3 Physical simulation flow velocity profile of the circular flume (modified from reference [52])

the black curve represents the turbidity flow velocity profile simulated by the circular flume; the red, green and purple curves represent the traction flow velocity

profiles simulated by the circular flume
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Fig.4 Comparative analysis of physical simulation sedimentary products and outerop sedimentary characteristics

in a circular flume (modified from references [52,77])

(a) parallel laminations deposited in a circular flume; (b) wave laminations deposited in a circular flume; (c) upper parallel laminations in the deposits of the flume;

(d) depositional characteristics in outcrops; (e) thin sections and sketches of deposits in circular flume
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(a) development of debris flow in the underlying mudstone under initial turbidity erosion; (b) initial turbidity current decelerates and develops debris flow; (c) changes in

fluid properties and depositional type patterns
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slow deceleration in circular flume
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Fig.7  Mechanism of the formation of ripples in fine-grained sediments in the circular flume (modified from reference [56])

(a) formation pattern of flocculent ripples in fine-grained deposits; (b, ¢) photographs of flocculent ripples; (d, e) photographs of ripple cross-sections

VO BURE 28 BRI K AU = R A T R A TR
A [ 5] T8 114 28 Ak DA S BTRR P B R X LA 7 kG
JERLEE 3T, BE— AR R TR W TR A
42 WMERRE

IRIE KA AL B8 3T AL S 4R A4 1) AR ik
B2 ANUHA AR T P FRB LRI 5 45 5 ) MR P | 38 7 il
TAEGEARE R BRG], R BRI B4 18T
BRI, B, KB T 5
TUUR S W A b L Ak ORI a2 AT DL
16 5 & NI E RS . AR RGAE A
T ARG AT B ZE 0 Wy i x) i P 5
U R B, A B T RS R AR At
e (R TR e R ML A5 R , 1248y 3 3
SIRTARLTRBIIEY , et —25 B T Ak AR

R T A BORL B AL T A X UR AT BB o
HLBE R JGCA T AR 075 AN, IR KR 7 ] ]
iy DX Yy B R E — 224878 1 e AR S
DU SR A1 77 2™ AN, [ A
ST I KR A R BT SEAT 2 4 o h TR e D
SRR I, X IR AT TRR = POt i 45
WSRLEE B WIS ¥/ k7 BL Y S VR A R R AP
R AR LI AR T KA R A 2 R TR
AU BAT F R (E

5 4EiE

L35 IR KM ) BEASL UL A JR g S 5 F e
JB , R GARTVE T T7 ik AR R DU B 5



5534 N A5 IR KA Y BRI TR 27 10 ] 5 R a3 807

[a] b Wiz VB
WEHEIERS g
Brezl W i i e
VTR kil >
B LR
BTN NN
U S
ARREE T T T

YT

B3
o e 55 9 i Ak

___>
ey DY
gimw  DRERE BiRi

R R EEE RN
Nt
Ky B4

EERMEAINES
Pt <

e ————— BrESS
it ' g

|3"F WY ik
ne P
W W W
@%ﬁ P S I
WLER BELER WL

-« «— <« |
P8 R K Ry SR ASEDLIA %7 J2 B PRI S (R Sk (72146 )
()W 2 R 5 () BRI KA BT AR 2405 1 (e, ) BPAMEE Sk P il )27

Fig.8 Formation mode of tidal bedding in physical simulation of the circular flume (modified from reference [72])

(a) tidal sequence genesis model; (b) tidal sequence simulated by the circular flume; (c, d) tidal sequences in outcrops
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Fig.9 Secondary circulation model in a circular flume (modified from reference [52])
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Abstract: [Significance ] Physical simulation experimentation in a circular flume is an effective means of simulating
the sedimentary process and revealing its formation mechanism. It is of great significance to research directions such
as hydraulic engineering, environmental science, sedimentology, and hydrocarbon exploration. The circular flume
sustains continuous fluid flow under the influence of inertial and shear forces, and is considered to approximate the
transport and deposition of sediment over an infinitely long distance. Therefore, it approximately reproduces aspects
of transport distance and fluid velocity that occur in environmental fluid flow, breaking through the application limita-
tions of traditional flume simulations.[ Progress ] To meet the research needs of different application scenarios, circu-
lar flumes have gradually evolved into four types: conventional circular flumes, in situ circular flumes, mini circular
flumes, and racetrack flumes. To date, physical simulations using circular flumes have achieved fruitful results in
studying depositional characteristics, bedform morphology, and depositional mechanisms, among other aspects. How-
ever, there is still a relative scarcity of research in sedimentary physical simulation. With the development of tech-
nology and equipment, research in sedimentary physical simulation has also made significant progress. For example,
gravity flow deposition, the dynamics of fine-grained deposition transport, and tidal and wave deposition have
become important research areas in physical simulations using circular flumes. It is recognized that there are several
limitations in circular flume physical simulations, such as the influence of secondary circulation and the tracking of
lateral deposition evolution, which will be optimized in subsequent research through improved experimental designs
and enhanced measurement accuracy. [Conclusions and Prospects] In summary, systematically expanding the
applicability of physical simulation with annular flumes based on sedimentology principles will contribute to the
innovative development of basic sedimentological theories and many aspects such as fine-grained sedimentology and
unconventional hydrocarbon sedimentology.
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