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Numerical simulation study on force and motion characteristics of hoisting and

sinking of accropode group under great water depth
LI Zonghua
(Changjiang Chongqing Waterway Engineering Bureau, Chongqing 400012, China)

Abstract: Aiming at the problem of achieving refined sinking of accropode blocks under the condition of
great water depth and complex flow in the Wangjiatan channel regulation project, a study on the force and motion
characteristics during the hoisting and sinking process of the accropode group is carried out. Using a three-
dimensional numerical simulation method, combining with the actual on-site operating conditions, a simulation model
for the hoisting and sinking of the accropode group is constructed. The variation laws of the influence of factors such
as wind speed, flow velocity, sinking speed, and sinking depth on key parameters such as drift distance, sling
tension, and yaw angle are systematically analyzed. The results show that the flow velocity has a significant impact
on the drift distance. As the flow velocity increases, the drift distance first increases, then decreases, and final
increases again, with a maximum drift distance of 3.5 m. Due to the asymmetry of its own structure, the accropode
group has uneven sinking forces and rotates continuously around the Z-axis during the sinking process. The flow
velocity and sinking speed have a significant impact on this process. An increase in the sinking speed leads to an
increase in the slamming load during sinking, resulting in severe fluctuations in the sling tension and seriously
affecting the stability of the hoisting system. The research results can improve the sinking accuracy of accropode
blocks under great water depth condition, effectively ensure construction safety, and provide technical reference and

theoretical support for similar channel regulation projects.

Keywords: channel regulation project; accropode; sinking; numerical simulation; flow velocity; sinking speed

fs B HE: 2025-01-05
EBEN: 2F4(1975—), B, SHIAET, NFRELE TR & ERKTRERIEBFEETEZME L LI,



. 234 - P A

2025 %

TERUE B0 TR ST TG, % 27 5
X RN IR iy 7 sl e £ B P SR A S |l T
SRTTEIV I T RETAE, Sl S T A
[ P sk A R B A A, 5EAK
R & R A T A= DA I3 3 a2 3 A 23 X
W, S RIEF SR SE GRS 2 sUHEAT T 5
T 2 T4 0] 55 SR il B A 4 A PR BE AT
WA, B Tk A0 e IRAR IR A AR
B RS G ARERDTEE T Hh Yo DT |
POBLIBE LR S M BLE WS BN X, L gt
PREE A SHET EROKIX, EXH 7 e s
Bt B IR I i 20 2k WA 28 LR BP9, 7RG
Yo T, ARG LG A T I AR 2 AR
AVBHBIR Rz s i R A 2 2 R, R 2 Bl
A7 A PURIR BE 0 AT RE 0 W R s, A
TRARTEET S YR, AR R R R A BE
RS Yo Bl BEAT e f gl (HoR
X T E T Pl £ B 5, H AT R A
ARG T T 25,

FGEMET B AU P 28 123 BOK IR B
Bk, MO RP AT, pUBSMES, ERITE
s OR 1] I 1T B A N AR A E AR DX
AR R MENE &0, IREEATE % 4, iX
T SRR SRR A SR 2 e vk, B w1
W2 TR, 2 JETE IR I A7 4548, R IR L ifF
WA AL b B A R AT R, £
FMEE I T XK AL 40 m, JKIR R AR,
K, KRR T2 5K EilA
VRV 5 P FE B R TR B S, L 7 B A O — b
TP A5 R N T 8 TR |k, HOKS
BRI TRRMOE F SCHAE T, Tt JH e
FORGE M £ 7B e P UL % ) Jeaz 3)
FEPETE AS IE LB

ASCAE IPEUE A T B, 455 Bl SLBn i 45
SRR, F A T e R Uy OB
WATRTE R WL A2 T R E 7 P iz 2 i 72 fL LR,
5 TR AR 20 AL DU CHE i 32 BE R~ A B
HEARSZ%

1 BEZEFMRAE
1.1 HEFH R TR
HEFIRPAR SR E R 1.9, K, TE, &
¥k 1,449 m, fAFIH 0.805 m*, WA 1, RH
C30 RIREE L HI1E, T R AFHBILEES, T
AR B ], 5T R PR R, A S B it
THUHL E L, 4 Yoy | HFFATH08E, [ W
1 EF A

1449

k

p
. 483 84 315 84 483
1 i i i i

168, 315
7 7 7

84 315 84
483
1449

L 315,168,
1 7 7

a) IEFLE

1449
483 84 315 84 483
T~ T

483
1449

34 315 84
U U

483

b) FRHEE

B1 #AEFREMR~T (Bfi: mm)

Fig. 1 Dimensions of accropode (unit; mm)
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Fig. 2 Hoisting and placing construction of accropode group
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