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Experimental research on dredging characteristics of new eco-friendly dredging equipment
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Abstract: A new type eco-friendly dredging equipment has been developed, which can increase slurry
concentration and effectively curb slurry diffusion during excavation. Regarding the performance laws of
excavation output and slurry diffusion under different key operation parameters, there is currently no applicable
research method that can be used for quantitative evaluation. Systematic research on the equipment’s dredging
characteristics has been carried out via physical modeling tests. Test conditions are designed using the multi-factor
method, repeated tests are carried out to ensure the reliability of the data, and comparative tests without the
eco-cover are also conducted to verify the eco-friendliness. The flow rate and slurry concentration are measured to
determine the excavation output, and the turbidimeter is used to assess slurry diffusion situation. After
comprehensive statistical analysis of the data, it is found that compared with conventional cutter operations, the
dredging equipment raises slurry concentration by more than 136% and prevents over 90% of slurry diffusion.
Engineering trial excavation tests also show that it has excellent high-concentration excavation performance and

eco-friendly performance.
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Fig. 1 Structural composition of the new eco-friendly
dredging equipment
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Fig. 2 Overall layout of the test
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Fig. 3 Installation of turbidimeters

2.3.2 BN E
FEYRAE B HEVR N SE 1 N T SRR, KR AR
MRS FEY 505, BUH 500 ml A5, AR
FIEM R AT m, SRR HE p,..
2.3.3 REFEENE
T ARIBOR [ i 208 B i e K i i ™
NI AT AARAAS [ 0 5 2 138 Fim el Iz 110 25 66 O o
2.3.4 #ZR&FEITE
AR ) N ALEAZ S8 7 B Oy (bR ) 24
e M, FEAGZHREE D) 1, 2L 52m
1) fAfeE, M, X (2) 5. FPLASE
1A 42 H B AR AR A 4™ A AU ™ 1
M, =3 600HBv (2)
K. B AHLEIZIRGERE
2) BEAIZIERETT . LR A 248 Ak ) 2
FAEYE, %X (3) T, BUEFEH T 1Y E A 42498
REJIPR R [ A 12 9 g
I, =47D’nSeC (3)
KA. D MIZNESME, 0.16 m; C AHLEfH A &

B, KRS SOHIREE, 0.12 m; n ARG,
r/min; ¢ MY REL,
3) FZE¥E L, VRS B p,, PG I
0Ja, Oy i (4)IHE",
0, =0 n P (4)
P — Pk
K, py IR E FKME R, 0.964 g/em’;
P MR, 1.35 g/em’,
2.4 BWPLEBIT
MR IR IS TERAR I, S ARIHL ALY OC
SRR RSEXT R IR 1, RSO R4 1:5
IR/, BRI KA AL 3 B R 13. 4 m/min,
B SR 45 r/min, AR 57 AEECE R AL
N7 (R A B% B8 1Y o 6 m/min (0.1 m/s), FH X
(2) .(3) A X 50 LAY & % 3 100 t/min,
ML EL L2 1) V)6 21 2 0005 B e HR A e 41 4™ o
HEAFUCHED, Jf HUe AL & IR T Re, LUk 2
A AR A AT R AR T YR A A
F1 REYL, KB EERER

Tab.1 Key components for prototype and testing equipment
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Tab.2 Test conditions for type 1 trials

TR H v/ My/ ni I/
7% m (m-s™") (m?-h™")  (rrmin™') (m*-n7")
1 0.03 0.200 12. 960 120 15.59
2 0.03 0.240 15.552 120 15.59
3 0. 06 0. 100 12. 960 120 15.59
4 0. 06 0. 120 15.552 120 15.59
5 0.03 0. 160 10. 368 100 12.99
6 0.03 0. 200 12. 960 100 12.99
7 0.03 0. 240 15.552 100 12.99
8 0. 06 0. 080 10. 368 100 12.99
9 0. 06 0. 100 12. 960 100 12.99
10 0.06 0. 120 15.552 100 12.99
11 0.03 0. 160 10. 368 80 10. 39
12 0.03 0. 200 12. 960 80 10. 39
13 0. 06 0. 080 10. 368 80 10. 39
14 0.06 0. 100 12. 960 80 10. 39
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Fig. 4 Excavation characteristic curves at different
moving speeds
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Fig. 5 Excavation characteristic curves at different
rotational speeds

3.3 [EERE T AN FHE IR S R

551 R MRS T UF T80 F 454712
AR R 1) SRR 120 r/min
R34 12,960, 15.552 m*/h; 2) Wik
A 100 r/min B, #5477 & 4 518 10,368,
12.960, 15.552 m*/h; 3) BRJERS 3~ 80 r/min Hf
=R 5100 10,368, 12.960 m*/h, M 4RI
B, 120, 80 r/min B, fE[FR—HHEET, 2
Pyt R R AR AR R AR AR AL, R TR R BRI
% B SRV ML AR U T 00 T, LR AL
JEE /RIS 33 100 r/min B AGISHE P, MUY
AL K53 HT

FET 100 r/min B, B T00 5~ 10 FOFEHE 1
PhEE IR A T L, A2 e R R AR TR A i
ZRULIE 6, DR RETZ VRS RS T IR 7, H A
A, D HLEEE RARR], PIAZ TR R AR T
BUF, MLE R IZ 88 77 DB AR Ak, R Y
fi%; 2)PLEAE = EAHRF, H=0.06 m /E\k
& H=0.03 m 74 E1 33% (P31 .

18 r —— F1510.368 m*/h

17 —e— 912,960 m¥h
~ 16 15.666 —a— 115,552 m¥/h
= 15.604
I * —» 14.462
014t 14.566 :

%m
Ry *— 11.866

u 11.726

10 w .

0.03 0.06
F2ULILSE fm

B6 TH5~10E~EENHLE
Fig. 6 Excavation output variation curvesfor
conditions 5-10

106 -

100 —— F15110.368 m*/h
96 |- —e— #5712.960 m¥/h
86 - 79 —a— fA{515.552 m*h
76
2 66 |
E 56 66
B 6
TR 38
26 | 26
16 | 2
6 1 1
0.03 0.06
RV /m

E7 TR5~10 L%

Fig.7 Turbidity variation curves for conditions 5-10
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Fig. 8 Effect comparison between having and

not having an eco-cover under condition 9
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Tab.3 Dredging parameters and data of
engineering test
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engineering test
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