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Numerical study on characteristics of clay cutting of drag head based on CFD-DEM
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(CHEC Dredging Co., Ltd., Shanghai 200136, China)

Abstract: The excavation of hard clay has long been a challenging issue in the dredging industry. To address
the problem of low dredging efficiency of hard clay in Lianyungang area, this paper employs discrete element-based
fluid-solid coupling numerical simulation to study the cutting characteristics of clay grab heads, examining the
dredging process for clays with different cohesion levels. The results show that the conventional high-pressure water
jets are effective for dredging soft clay, but when dredging hard clay, high-pressure water cannot penetrate the soil,
leading to a series of issues such as high cutting resistance and drag head blockage. Therefore, when excavating hard

clay, it is necessary to increase the high-pressure water jet pressure to increase dredging efficiency.
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Fig.1 Shape model of sand particles in DEM
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Tab.1 Mesoscopic parameters in DEM
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Tab.2 Parameters of comparative experimental model
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Fig.2 Comparison of cutting morphology between

numerical simulation and experimental results
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Fig. 3 Variation curve of cutting force with distance
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Tab.4 Physical model parameters of clay
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Fig.5 Cutting process of soft clay under combined effects of jet and suction

& 6

[ 7P m———
flr ~ ==

,-.,a..-..,..__...__..
p i e

KRR

Fig. 6 Jet effects



- 188 - K iz L A2

2025 %

4.2.2 fEFRLAAULS

Bl 7 o T 5 2 4 7E ook R AR A R
TR R, B AT, MRS L,
R AN EEIIETR S S WSS i S 71 (A RIEA
i 45 kN $#2£7F 2 100 kN, i 26 £ U7 i) 5 45 >

AL/ (mes™)
2.8439
22751

1.7053
1.1375
I 0.568 8

1.113 8

a) SRAFI]10.0 s

iR

2286 iR R TR T KON 2 R bt TR
EIRU VINGURE TRV € S F RSN 54 3 N R W/
Ui o K B T 28 2 IR X 28l b AR R A
R, OKIRAERE LR AR T k%, anlEl 8 s,

AL/ (mes™)
4.2330
3.3864
2.5398
1.6932

' 0.846 6

21267

b) KRR 11.7 s
B7 @EREFLERKMBANEKEERATHIEEE

Fig.7 Cutting process of hard clay under combined effects of jet and suction
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Fig. 8 Effects of jet on hard clay layer
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